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Lol noi dau

h&m dap ¥ng nhu ciu gidng day va hoc tap cla cac sinh vién
chuyén nganh céng nghé thong tin va k§ thuat may tinh, ching

toi bién soan va xudt ban quyén "Gido trinh tiéng Anh Chuyén nganh

Khoa hoc May tinh".

Sach gom 9 chuong, trinh bay nhitng van dé can ban nhdt cla
chuyén nganh khoa hoc may tinh nhu: cac khai niém co ban vé may
tinh,thiét ké va hoach dinh clivang trinh, viét ma chuong trinh va
cac Iénh nhap Ixudt don gian,—cau-tric diéu khién va van dé viét
chwong trinh,cac ham va thwdng trinh con, mang va chudi, cac file
di liéu, lap trinh huéng déi tkgngva cac cau trac di liéu.

B6 cuc mdi chuong gdbm phan-mye’dich yéu cau, trinh bay nodi dung
bai hoc theo trng chd diém bang tiéng Anh, chi thich tir veng va
hwéng dan dich, dodhiéu! ndicdungquactiéng Viét; sau clng la bai tap
¢6 1oi gidi, bai tap bb sung va dap an.

Tinh da dang va'phong'phd-'cta'ndi’dung va'be cuc chat ché hop ly,
dé hoc khién cho gide-trinh-mang-tinh-su-pham cao, gilp ngudi doc
dé dang tiép can voi nhirtng vdn d&@ ma noi dung néu ra.

Chuang toi hy vong radng gido trinh sé& giGp ich nhidu cho cac giao
vién va sinh vién trong viéc tiép can véi nhirng van dé can ban nhat
cla chuyén nganh khoa hoc méay tinh.

Nhém bién soan
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Chuong 1: Cac khai niém co ban vé may tinh 7

cweer  Basic Concepts ol Compulers
"I_ Céc khai niém co ban
vé may tinh
MUC BICH YEU CAU

Sau khi hoc xong chrong nay, céc ban s& ndm viing cac khai niém co
ban v& may tinh, cu thé voi cac ndi dung nhu sau:

3 Computer structures ¢ CAu tric may tinh

3 Bus structure ¢ Céau tric Bus

3 Basic operation of the computer ¢ Hoatddng co ban clia may tinh

3 Representation ofdata in memory ¢ Kiéutrinh bay di liéu troiig bo nhé

. Conversion between the binary, « Chuyén dgi gita cac hé nhi
octal, and hexadecimal systems phan, batphan va thap luc

. Rules for forming numbers in any ¢ Céac quy tdc biéu dién cac s6
system trong bat hé théng nao

3 Arithmetic operation in the bi- ¢ Cacphép toan sé hoc trong cac
nary, octal, and rthexadecimal sys- e mhijphan, thap phan vc thap
tems luc phan

3 Representing numbers in a.com- ¢ . Trinh bay cacs6trong ml1lmay
puter tinh

Ngoai ra, & cudi chuong con ¢ phan bai tap ¢6 1o giai, bai tap b
sung va phan dap an nham gilp cac ban thyc hanh va ap dung mét
cach hiéu qua vao cong viéc thuc té.

GIOI THIEU CHUNG

A computer is a device which, under the direction of a program, can process
data, alter its own program instruction, and perform computations and logical
operations without human intervention. The term program refers to a specific
set of instructions given to the computer to accomplish a specific task. A pro-
grammer is a person or group of persons who write instructions to the computer.
Programs, in general, are referred to as "‘software".

A computer can be considered at two different levels: its architecture
and its implementation. The architecture consists of the user-visible inter-
face as seen by the programmer. That is, the structure and operation of the
computer from the programmer™ point of view. The implementation of the
computer is the construction of that interface using specific hardware (and
possible software components). In ihis book we will refer to computer com-
ponents such as monitors, printers, keyboards, and some other of its elec-
tronics as "hardware".
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Chapter 1: Basic Concepts of Computers
HU BIEM 1.1

COMPUTER STRUCTURES
C du iPUC maij tinh
Most computer systems generally consist of three basic structures or

ibsystems: the high-speed memory unit, the central processing unit, and
le peripheral devices that comprise the I/O subsystem (see Fig 1-1).

Fig. 1-1 Basic computer structure.

keyboard

Input and Output bus

i I

.1.1 The Memory Unit - B6 nh&

The memory unit of the computer, also called main memory or physical
lemory, stores all the instructions and data that the central processing
nit can directly access and execute. The memory of majority of computers
onsists of chips made of metal oxide on silicon. This type of memory is
Iso called Random Access Memory or RAM.

The memory of the computer is generally divided into logical units of
he same size. The most common unit is called a byte. Each byte is made
ip of 8 consecutive bits or binary digits (see Fig. 1-2). Each individual bit
an be magnetized to one of two different states, hence the name of binary.
)ne state is said to represent 1; the other represents 0. Sometimes these
wo states are referred to as “On” and “Off” respectively.

Each byte has associated with it a unique address. According to the
:onvention used, addresses can increase from right to left or left to right
see Fig. 1-3). In this book we will assume that addresses increase frorn
eight to left unless we specify otherwise. The address space is the set of all
jnique addresses that a program can reference. The number of biié Used to
represent an address determines the size of the address space. The size of
Hiis snacp can be calculated by 2 where N is the number of bits used t,
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represent the address. It is important to observe that there is a different
between the address of a memory unit and the content of that unit. Ti
address of a byte is fixed whereas its content may vary.

1byte

Most significant bit Least significant bit

Fig. 1-2 Representation of a byte.

Fig. 1-3 Increasing addresses.

Bytes are also grouped into“larger units." Depending on the conventic
used by the manufacturers, these larger units can be called by differej
names. Table 1-1'showsathe ‘common‘namesi'ofcsome of the smaller ar
larger units.

Table 1-1
1 nibble 4 consecutive bits
1 byte 8 consecutive bits
1 word 2 consecutive bytes
1 longword 4 consecutive bytes
1 quadword 8 consecutive bytes
1 octaword 16 consecutive bytes

As shown in Fig. 1-2, the bits of a byte are generally numbered fro
right to left beginning with 0. The rightmost bit is called the least sij
nificant bit (Isb). Likewise, the leftmost bit is called the most signil
cant bit (msb).

Since each bit of a byte can only store one of two values, either a zero i
one, there are 28 differei 1'configurations of bits within a byte. Each coi

binatiin represents a unique value. The value that each combination
bits represents in a byte depend-s on"the convention used to interpret thei
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'alues (see Example 1.5). Assuming that the bits are unsigned, the decimal
'alue represented by the bits of a byte can be calculated as follows.

(1) Number the bits beginning on the rightmost bit position using su-
perscripts. The superscript of the rightmost position is zero. The
superscript of the next bit to its left is 1, the superscript of the next
bit to the left is two and so on.

(2) Use each superscript as the exponent of a power of 2.

(3) Multiply the value of each bit by its corresponding power of 2.

(4) Add the products obtained in the previous step.

iXAMPLE 1.1 What is the decimal value of the unsigned binary configura-
ion 11001101?

1) Number the bits beginning onthe-rightmost bit position using super-
scripts as shown below.

IVWE10 TWH°
2) Use each superscript as the exponent of a power of 2.
(1%2°) + (1%26) i (0%29) t (0724 +|(1320)+ (1722)+ (0+2) + (1*2°)

3) Multiply the value of each bit by its corresponding power and add the
results

(1%128) + (1*64) + (0%32) ¥ (0%T6) F (1%8) F (I¥4)F (0%2) + (1*1) = 205

Therefore, the decimal value of the unsigned binary configuration
11001101 is 205. Rememberthat 2°, by definition, is equal to 1. An-
other method to calculate the value of an unsigned binary number is
explained in solved problem 1.19.

The size of the memory of a computer, as indicated before, is measured
in bytes. However, the size of the memory is generally expressed in larger
units. One of the most common units is the Kilobyte or Kbyte or simply K.
In computer lingo, 1 K is equal to 1024 bytes. Whenever a rough approxi-
mation is required, 1K can be considered as being equivalent to 1000 bytes.
Table 1-2 shows some of the other units currently used to measure primary
memory. As of the writing of this book, the Megabyte or MB (=106bytes) is
the most commonly used unit to express the size of the primary memory;
however, it is expected that some of the larger units will be used more

frequently in the near future. The symbol should be read as “approximately
equal to.”
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Table 1-2
1 Kilobyte =1024 bytes
1 Megabyte =106 bytes
1 Gigabyte *109 bytes
1 Terabyte * 102 bytes
1 Petabyte =105 bytes
1 Exabyte =108 bytes

EXAMPLE 1.2 A computer is advertised as having a primary memory of 32
Megabytes or “Megs.” What is the true size of the memory in bytes?

32 Mbytes = 32*10° Kbytes = 32*103*1024 bytes = 32,768,000 bytes

1.1.2 The Central Processing Unit - Bg xCrly trung tam

The Central Processing Unit (CPU) or processor is the “brain of the
computer.” It is in the CPU where most of the activity that occurs inside
the computer takes'place! The!'CPUllis \generally’subdivided into two basic
subunits: the Arithmetic-Logic Unit (ALU), and the Control Unit (CU).

The main activity of'the CPU consists” of retrieving (fetching) instruc-
tions from memory and-executing-these~instruetions. As the instructions
are fetched from memory they are decoded. Decoding an instruction means
interpreting what the instruction is all about and what are its operands, if
any. Executing means doing what the instruction is meant to do.

The ALU or the Arithmetic-Logic Unit of the CPU, as its name implies,
is where the arithmetic operations (addition, subtraction, etc.) are per-
formed. Similarly, other operations such as the comparison of two numbers
are also carried out in the ALU. Internal to the CPU there are a number of
“general” registers that provide local, high-speed storage for the processor.
Consider a typical situation where two numbers located in main memory
are to be added. This operation may be executed as follows: first, the num-
bers, located in main memory, are fetched into the internal registers of the
ALU where the addition is carried out. The sum, if necessary, may be
stored back into some particular memory location.

In addition to these high-speed internal registers, the CPU contains
one or more “status registers” that provide information about the state of
the processor, the instruction being processed, any other special condition
that may have occurred, and the actions that need to be taken to handle
these special conditions.
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The Control Unit in the CPU manages the movement of data within the
processor. For example, to add the numbers of the previous example, the
operands had to be moved from memory to the ALU. It is the responsibil-
ity of the control unit to manage this movement of data. If the result of the
addition is to be stored back in memory the control unit will manage this
task too. Incorporated within the control unit is a decoder which deter-
mines the operation that the computer needs to carry out.

1.1.3 The Input and Output Unit: B6 nhap va xuat

Computers accept information via input devices. Input devices are em-
ployed by the user to send information to the computer. Two of the most
common input devices are the keyboard and the mouse. Output devices are
used to send information to the user. The most common output devices are
the monitor and the printer. Other devices such as some of the external
storage units (hard disks, tapes, jazz or zip drives) may serve a dual pur-
pose. Input and output are among the most complex operations carried out
by the CPU. Details about the physical/icharacteristics of the 1/0 devices
and the data format that they require are handled by system programs
that are invisible to the user. A discussion of the issues involved in 1/O
processing is beyond the scope of-this-book.

CHU THICH TU VUNG

program chtfong'trinh

programmer nguoT1ap trinh

software phan mém

hardware phéan ciing

instructions and data chi 1énh ua di liéu

Memory b6 nhé

bits or binary digits cac bit va cac ch s6 nhi phan
Central Processing Unit bd x& ly trung tam
Arithmetic-Logic Unit bo logic s6 hoc

Control Unit bo digu khién

HUONG DAN BOC HIEU 11

MOt may tinh 1a mot thiét bi duéi sy diéu khién cla mot chuong
trinh, cé the xu ly di lieu, tw n6 bién dbi cau tric chuong trinh, \Q
thuc hién cac phép tinh va cac phép tinh logic ma khong cén su can
thiép cla con nguwdi. Thuat nglr program chi ra mot tap hap cac Iénh
dic biét dé dwa vao may tinh nham thyc thi mét nhiem vu dac biét
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Mot programmer (mot nguoi lap trinh) Ia mét ngudi hoac mét nhom
nguoi viét cac cau lénh cho may tinh. Nhin chung, cac chuong trinh
duoc biét nhu la 'software (phan mém)'.

MOt may tinh cé thé dugc xem xét theo hai goc dé khac nhau: cau tric
may tinh cla né va tinh thyc thi cia né. Cau tric nay bao gom giao
dién ngudi ding hién thi xét theo goc dé nha 1ap trinh. Diéu nay co
nghTa la cdu tric va cac phép tinh toan may tinh theo quan diém cua
lap trinh vién. Tinh thyc thi cGa may tinh la cau trGc cla giao dién
bang cach s dung phan cltng (va ciing c6 thé la phan mém). Trong
sach nay ban sé tham khao vé céc thanh phan cta may tinh chéng
han nhu man hinh, may in, ban phim va mot sé thiét bi dién tl khac
dugc biét nhuv 1a ‘phan crng™

1.1 CAU TRUC MAY TINH

Hau hét cac hé thdng may tinh bao gom ba céu tric co ban hodc cac
hé théng phu: bd nhé tdc dd cao] bd xir ly trung tam, va cac thiét bi
ngoai vi bao gom cac hé théng phu(n o (xem hinh 1.1)

1.1.1 B nhé

B0 nha cla may tinh cling dugc goi 1a bd nhé chinh hodc bd nhé vat
Iy lvu triv cAu trac valdd ligu décho b6 nhé trung/tam cd thé truy cap
va xt ly tryc tiép. Hau hét bd nha clia may tinh c6 chra cac con chip
dugc lam tu oxit kimdeaictrén:silicon.rl.eai bdnhé nay con dugc goi la
bd nhé truy cap ngau nhién hodc RAM.

BO nhé clia may tinh thuong dwgc chia thanh cac don vi logic theo
cung kich c&. Céc don vi ph6 bién nay ciing dwgv goi |a byte. Mdi byte
duoc lam tir 8bit lién tuc hodc c4c s6 nhi phan (xem hinh 1.2). Méi bit
riéng 1€ co thé dugc tir hda mot trong hai trang thai khac nhau theo
tén nhi phan. Mot trang thai dwgc mo ta la 1; trang thai khac la 0.
D6i lic, hai trang thai nay con duwgc goi la “On”va “Off”.

M0i tiyte lién k&t vai mot dia chi duy nhat. Dya vao tinh ty 18 khi s
dung, cac dia chi nay cé thé ting tir phai sang trai hoac tir trai sang
phai (xem hinh 1.3). Trong s&ch nay chlng ta sé& gia si réng cac dia
chi sé tang tir phdi sang trai néu khdng ching ta sé néi vé trwong hop
khac. Khong gian dia chi la tap hop cac dia chi dé mét chwong trinh
c6 thé tham chiéu, s6 cac bit st dung d€ mo ta cac dia chi dwoc xac
dinh bang kich c& ctia khéng gian dia chi. Kich c& ctia khong gian nay
c6 thé duac tinh bang 2 véi n 1a s6 cac bit dwoc s dung dé mo ta dia
chi nay. Diéu nay rat quan trong trong viéc quan sat sy khac biét gitta
dia chi bd nha& va ndi dung cla b nh¢ do. Bia chi cia mot byte la c6
dinll trong khi d6 ndi dung cta nd c6 thé bién doi.

Cac byte cling ¢6 thé dwgc gom nhém dé tao thanh cac bd lan hon. Tly
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14 Chapter 1: Basic Concepts of Computers

thudc vao su thyan lgi clia cac nha san xudt, cac dan vi Ién hon nay co

thé dwoc goi bang nhiéu tén khac nhau. Bang 1.1 trinh bay cac tén

phd bién cha cac don vi nhé hon va Ign han.

Nhv dwgc minh hoa trong hjnh 1.2 cac bit cia mot byte thuong duwgc

danh so tir phdi sang trai bat dau la 0. Bit bén phai nhat dugc goi la

least significant bit (Isb). Twong tv nhw vay, bit bén trai nhat dwoc goi
la most significant bit (msb).

B&i vi mdi bit ciia mot byte chi cd thé dwoc lwu chi mdt trong hai gia

tri_, hodc la zero hodc la 1, do d6 c6 2Ssd bit khac nhau trong rpf)t byte.

M&i mot t6 hop mo td cho mot gia tri riéng biét. Gia tri clia mdi t6 hop

bit m6 ta trong mot byte phu thudc vao quy udc st dung dé giai thich

cho cac gia tri d6 (xem vi du 1.5). Gia st rang cac bit nay chva dugc
ky hiéu, thi gia tri thAp phan mo t& theo cac bit clia mot byte cd thé
tinh toan nhuv sau:

(1) Panh s6 thv tv cho cac bit bat dau tai vi tri bit phai nhét theo
cach danh sé mi. S6 mi cua|vi_triiphai nhat la zero. S6 mi cla
cac bit ké ti€p & bén trai la |1, s6' ml cla bit ké ti€p & bén trai la
hai va ...

(2) S dung mdi s6 & mii gibng nhw s6.mi cda 2,

(3) Nh&n gia tri cia moi bit véi iy thira tvong (ng 1a 2.

(4) Cong cac tich sélduwgcccho theo cad) bube:

Vidu 1.1 Gia tri thap phan clia mot s6 nhi phan c6 dang 11001101
la bao nhiéu?

(1) Banh s6 thir tv cAc bit bat dau tai bit phai nhat bang cach s dung
s6 mi nhv duoc trinh bay dw6i day.
flw IW 11
(2) Mbi s6 mil Ia Iy thira cda 2.
(1%27) + (1%26) + (0%25) + (0%24) + (1*23) + (1*21) + (0*2') + (1*2°)
(3) Nhan gia tri cia mdi bit véi s6 mi twong (ng rdi cong két qua lai
(1%128)+ (1*64)+ (0%32)+ (0*16)+ (1*8)+ (1*4)+ (0*2)+ (1*1) = 205
Do d6 gia tri thap phan cia mot s6 nhi phan 11001101 la 205 Hay

nho rang 2°theo dinh nghta la 1. Cac phwemg phap dé tinh gia tri ca
mot s6 nhi phan dwgc gidi thich trong bai thyc hanh 1 19

Kich thwdc bd nhé cia may tinh nhw dwoc trinh bay trvéc day dugc do
bang byte. Tuy nhién kich thuéc bd nhé may tinh dwoc mo ta & don vi
I6n hon. Mot trong nhirng don vi thuong dung la kilobyte hodc Kbyte
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hodc don gian la K. Theo ngdn ngit may tinh, 1 K = 1024 byte. Tuy
nhién, khi tinh gan ddng, mot ky co thé dwoc 18n gan bang 1000 byte.
Bang 1.2 trinh bay cac don vi hién hanh hién dang st dung dé tinh
toan bd nhé chinh. Trong sach nay, Megabyte hodc MB (X 10e bytes)
la dan vi tinh toan thong dung nhat dé trinh bay kich c¢& bd nhd
chinh; tuy nhién, trong tvong lai gan day cac don vi I6n hon sé duoc
dung thuong xuyén hon. Ky hiéu s sé duoc doc 1a “kdp xi bang”

Vidu 1.2 Mot may tinh dwgc quang cao c6 bd nhé chinh la 32 mega-
bytes goi ‘Megs” Vay kich c¢& bd nhé Ia bao nhiéu byte?

32 Mbytes = 32°l03 Khytes = 32*103*1024 bytes = 32,768,000 bytes

1.1.2 BO xt ly trung tam

BO x ly trung tdm (CPU) hodc trinh x ly 1a “bd ndo clia may tinh™
N6 ndm trong CPU noi ma hau hét cac hoat dong dién ra trong may
tinh déu xay ra. CPU thuong dwgc chia thanh hai don vi con co ban:
Don vi s6 hoc [Arithmetic-Logi¢ Unit](ALU)], va Bo digéu khién (Con-
trol Unit - CU).

Hoat déng chinh cia CPU bao'gdémycac lénh truy hdi (goi lai) tlr bd
nhé va chay cac 1énh nay. Khi cac 1énh nay duoc goi lai tir bd nha va
chlng sé dugc giai;ma. Viéc giai ma mot cau l1énh c6 nghia la gidi ma
it cdu lénh nay va'tat ca-nhirng-toan tl cta né néu co. Viéc x& ly co
nghta la thyc thi nhitng gi cau lénh d6 yéu cau.

ALU hodc Arithmetic-Logic Unit (Bon vi s6 hoc logic) cia CPU,la nai
ma cac phép todn sd hoc (cong, trir, ...y durgc thuc thi. Twong tw, cac
phép toan khac chadng han nhuv so sanh gitta hai s6 ciing dwoc tién
hanh trong ALU. Bén trong CPU c6 cac thanh ghi téng quéat dé cung
cdp vi tri, ving lwu trit tdc dd cao , bd x& ly. Gia st trong tinh hudng
nay cé hai s6 ndm tai bd nhé chinh dwoc thém vao. Phép tinh nay co
thé dwoc thwc hién nhw sau; dau tién, cac s6 ndm & bo nha chinh sé
duoc goi vao cac thanh ghi bén trong cia ALU noi ma phép cong dwoc
thrc hién. NEu can, tdng cd thé duwoc lwu trik trd lai trong vang nho
ddc biét.

Ngoai nhitng thanh ghi bén trong c6 toc d6 rao nay, thi CPU c6 chira
mot hodc nhiéu ‘thanh ghi trang thai' dé cung cdp thong tin vé trang
thai clia bo xt ly nay, 1énh dang dwgc xi ly va bat ky cac diéu kién ddc
biét nao co thé xay ra khac, va cac nanh db.ig can thiét dé tac dong
theo mdt cac diéu kién dac biét nay.

B0 digu khién trong CPU quan Iy sy di chuy&n di¥ liéu bén trong bd
xlr ly. Vi du dé cong thém cac s6' clia vi du trwdc, cac toan hang phai
dwoc di chuyén tir bd nh¢ sang ALM. Trach nhiém cta bd digu khién
1a quan Iy sy di chuyén clra di liéu. Néu két qua clha phép cdng duogc
Ivu tri lai bén trong bd nhé thi bo diéu khién nay ciing sé quan ly
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nhiém vu nay. Su két hop bén trong bd diéu khién 1a mét bd gidi ma
dé xac dinh phép todn ma may tinh can phai thyc hién.

1.1.3 B6 nhéap va xuét

May tinh ddm nhan théng tin théng qua cac thiét bi nhap. Cac thiét
bi nhap dugc nguoi ding st dung dé gdi théng tin vao may tinh. Hai
thiét bi nhap ph6 bién nhat do la ban phim va chudt. Céac thiét xuat
thwong duoc sir dung dé gdi thong tin cho nguoi ding. Cac thiét bi
xuét phé bién dé 1a man hinh va may in. Cac thiét bi khac chéng han
nhw cac bd lwu trir ngoai (cac dia clng, cac bang ti, cac dia jazz hoac
zip) c6 thé phuc vu cho hai muc dich. Nhap va xudt la mot trong cac
phép tinh phirc tap nhat ma CPU phai thuc hién. Céc chi tiét vé cac
ky tw vat ly cla céac thiét bi cho nhap xudt (HO) va dinh dang d@ liéu
ma chlng yéu cau dwgc xt ly b&i hé thong chwong trinh von khong
hién thi cho nguoi ding, van déxk (i nhap xudt (1/0) dugc thao luan
sau chuvong nay.
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CHU PIEM 1.2

BUS STRUCTURE
Cau trac Bus

To transfer data within its different components the computer uses a
collection of wires called a bus. A computer system typically has three such
buses: the address bus, the data bus, and the control bus. The data bus is
used for transmission of data. A data bus must have as many wires as
there are bits in the memory unit selected for a particular computer. To
access data in memory it is necessary to issue an address to indicate its
location. The CPU sends address bits to memory via the address bus.

Figure 1-4 shows a two-bus structure computer. The CPU interacts with
memory via the memory bus. Input and Output functions are conducted via
the 1/0 bus. Other configurations are also used. Figure 1-5 shows a single-bus
structure used in some small computers.

Fig. 1-4 A two-hus|structure.
Input

Main Memory CPU
1/0 Bus
Memory
Output bus

Fig..1-5.Single.bus.structure.

EXAMPLE 1.3 Assuming that the basic unit of a computer is a word, how
many bits can be transferred by the data bus at any-»Re"ti*?

The answer depends on the number of bits that'itfe”nta, word. Using
Tablel-1 the number of bits that needs to be trans”"~Q U arliast 16 bits.
We say at least since some additional,. eonftMI Information ma4 be carried
on the data bus. | "
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CHU THICH TU VUNG

¢ address bus mbus dia chi

¢ data bus ¢ bus dir liéu

. control bus ¢ bus diéu khién

. Input and Output functions : cac chirc nang nhap va xuat

HUONG DAN POC Hiéu 1&

DEvan chuyén di liéu bén trong cac thanh phan khac nhau, may tinh st
dung mot tap hop cac day dwoc goi la bus. Mot hé thong may tinh thuong
¢6 ba bus: bus dia chi, bus di liéu va bus diéu khién. Bus di liéu duoc
dung dé chuyén tai dir lieu. Mot bus dir liéu phai c¢é nhiéu dau khi co
nhiéu bit trong bd nh¢ dugc chon cho mot may tinh dic biét. DE truy cap
di¥ liéu trong bd nh¢ néu can phai-edp-phat mot dia chi chi ra vi tri cla
n6. CPU nay gen cac bit dia chi dén bd nhé thong qua bus dia chi.

Hinh 1.4 hién thi mot cdu trac hai busicia may tinh. CPU nay tuong
tac voi bd nhd thong qua bus bd nhé-nay. Cac chlrc nang nhap va xudt
dugc hwéng dan thong qua bus 110. Céc cdu hinh khéac ciing dwoc si
dung. Hinh 1.5 minh, hoa/m@t cal tridc,bus don,dwoc dung trong
nhiéu may tinh nhd.

Input
Main Memory CPU

Memor
Output vy

Hinh 1.4 CAu tric hai bus

Hinh 1.5 CAu tric ctra bus dan
Vidu 1.3 Gid st rang don vi ca ban cia mot may tinh la tir cé bao
nhiéu bit cd thé chuyén tai bdi bus di liéu cing mét lkc?
Céu tra loi dya trén s6 bit trong mot tir. St dung bane 1.1 s6 cac bit
can de chuyen tri too 716t thoi digiTi it nhat la 16 bit. G day ching IQ

néi it nhat bdi ui s& c6 mot s6 thong tin didu khién co thé duvgc mang
theo bus di liéu.
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CHU DIEM 1.3

BASIC OPERATION OF THE COMPUTER

Hogt dong co tadn cla maij tinh

As previously indicated, the operation of the computer is controlled by
the instructions of a program. The CPU fetches the individual instructions
directly from memory before executing them; however, before executing
the instructions, how does the computer know what each instruction means?
The answer to this question is easy. The computer decodes each instruc-
tion according to a predefined format. The general format of an instruction
may look like this:

operator [operandl], [operand2], [operand3]

where the operator indicates the type of action to be performed (ADD,
SUBTRACT, MULTIPLY, etc.) and-the operands are the “pieces” of infor-
mation on which the action indicated by the operator is going to be per-
formed. The square brackets arothd-the operands indicate that the oper-
ands are optional. According to this general format, an instruction may
have zero, one, two, or three operands. The reader should be aware that
the computer only sees a sequence of 0’s and 1. It does not see an opera-
tor like “ADD” or “SUBTRACT;5instead! it sees .thelir predefined equivalent
numerical code such as 10000001 for ADD or 10000110 for MULTIPLY.

The format of a typical”instruction 'may “look''something like this:
ADDWS3 locationl, location2, result

This particular instruction adds the contents of the words at the ad-
dresses called locationl and location2 and stores the sum at the address
called result. The “W” indicates that the operands are words whereas the
suffix “3” indicates that there are three operands in this instruction.

This instruction requires several steps to be carried out. First, the in-
struction is transferred from memory into the CPU. The location of the
instruction currently being executed is kept in one of the CPU special
registers called the instruction counter (IC) or program counter
(PC)-the terminology varies with the manufacturer. The instruction just
fetched is stored in another special register called the Instruction Regis-
ter (IR). The control unit decodes the instruction and recognizes it as an
ADD operation with three word operands. Then, the first operand (locationl)
and second operand (location2) are fetched into two general registers. These
two registers are added and the result stored back into memory in the
location called result. After the two operands have been fetched the pro-
gram counter is updated so it points to the next instruction to be executed
During this process, two additional registers facilitate the communication
between the CPU and main memory. These registers are the memory ad-
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dress register (MAR) and the memory data register (MDR). The MAR is
used to hold the address of the location to or from which data are being
transferred. The MDR contains the data to be written into or read out of
the addressed location.

EXAMPLE 1.4 Assume that a computer has two instructions for addition
with the following formats: ADDW2 locationl, location2 and ADDW3
locationl, location2, result. Does it make any difference to use one instruc-
tion over the other?

To answer this question properly we need to understand the differences
between these two instruction formats. The first ADD instruction contains
two word operands. Hence, the name ADDW?2. Let us assume that in this
type of instruction the result of the operation, as defined by the computer
manufacturer, is stored into the second operand. This type of ADD opera-
tion is called a destructive add instructiony.since the value of location2 will
be replaced by the result of the addition (see Fig. 1-6).

Fig. 1-6 Destructive add.

The second instruction contains three word operands, hence the name
ADDWS3. In this type of ADD instruction the result of the addition of
the first two operands is stored into the location specified by the third
operand. This type of instruction is called a non-destructive add since

the values of the operands remain intact after the instruction is ex-
ecuted (see Fig. 1-7).
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Fig. 1-7 Non-destructive add.

CHU THICH TU VUNG

¢ instruction counter or program-counter; b dém chuwong trinh

¢ Instruction Register : thanh ghi Iénh
¢ memory address register ; thanh ghi dia chi bd nhé
¢ memory data register : thanh ghi di liéu bd nha

HUONG DAN POC Hiéu 1.3

Nhw da hoc & phan trude, phép.toan cla may tinh dwgc didu khién bai
cac lénh cta chuong trinh. CPU goi cac Iénh don mot cach tryc tiép ti
bd nhé trwde khi thwc thi no; tuy nhién, trwée khi thyc thi cau 1énh,
lam sao may tinh c6 thé biét dwgcy nghta ciia moi cau 1énh ? Cau tra
10i that don gidn. May tinh gi&i m& mdi cau lénh dva trén cac dang
thirc dwoc dinh nghia sén. Dang ctia ciu I&énh cé thé gidng nhu sau:

to&n ti [toan hangl], [todn hang2], [toan hang3]

& d6 céac toan tlr chi ra loai hanh dong dé thwc hién cac phép tinh
(cong, trir, nhan,....) va cac toan hang la mot phan cla thdng tin cla
cau lénh trén hanh dong dwoc chi ra boi toan tir dé duoc thuc hién.
Céac dau ngodc vudng xung quanh cac todn hang chi ra cac toan hang
nay la tuy y. Duva trén dang théc téng quat nay, mot cau Iénh co thé co
zero, mot, hai, hoac ba toan hang.

Nguoi doc luu y rang may tinh chi hiéu dwoc chudi 0 va 1. N&u khéng
hiéu mét toan hang chang han nhy “ADD”’hodc ‘SUBTRACT”: thay
vi né chi hiéu cac mé twong duong dwoc dinh nghia sdn chdng han
nhw 10000001 cho ADD (phép cdng) hodac 10000110 cho MULTIPLY
(phép nhan).
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Dang thirc ctia mot 1énh théng thwdng cd thé nhu sau:
ADDWS3 loactionl, loaction.2, result

Lénh dadc biét nay cong ndi dung cla céac tir tai dia chi dugc goi la
location 1 va location 2 va lvu tdng nay tai dia chi goi la k&t qua. Tw
“W” chl ra cac toan hang la tir trong khi hau td6 “3”’chl ra cé ba toan
tlr trong cau lénh nay.

Cau lénh nay yéu cau nhiéu buéc thuc thi. Trwéc tién, cau Iénh nay
dwoc chuyén tir bd nhd vao CPU. VI tri cda cau Iénh hién dang duoc
thyc thi sé dugc gilr tai mot trong nhitng thanh ghi ddc biét cla
CPU dugc goi la instruction counter (IC) (bd dém Iénh) hodc pro-
gram counter (PC) (b6 dém chuwong trinh) - thuat ngl* nay khac nhau
tuy theo nha san xuat. Cau Iénh vira méi dwoc goi sé dwgc lwu triv tai
mot thanh ghi dac biét khac dwoc goi la Instruction Register (IR)
(thanh ghi 1&nh). B6 diéu khién gidi-ma I&énh nay va nhan ra né la
ADD (phép cong) véi ba todn t. Sau-do6, todn hang dau tién (loaction
1) va toan hang thi hai la (location.2) sé dugc goi vao hai thanh ghi
tong quat. Hai thanh ghi nay duec cong va két qua dugc lvu tro lai
bd nhé tai vi tri goi la két qua. Sau khi hai toan hang nay duogc goi
thi bd dém chuong trinh dugc cap nhat dé cau lénh tiép theo dugc
thyc thi. Trong su6t''qua’trinh  xt- Iy nay, ‘hai‘thanh ghi cong nay
Iam cho viéc giao tiép gitta CPU tré nén dé dang hon. Nhitng thanh
ghi nav la thanh ghivdia:chic¢cd-memory address register (MAR)
(thanh ghi dia chi bd nhé) va memory data register (MDR) (thanh
ghi bd nha dir lieu). MAR dung dé gilr dia chi cla vung xuét phat
hodc di tir di* lieu dang dugc van chuyén. MDR c6 chita du 4liéu
duoc viét vao hodc doc ra vi tri dia chi.

Vi DU 4 Gia st rang may tinh c6 hai Iénh dé thwc thi phép cong voi
dang thic sau: ADDW?2 loactionl, location2 va ADDW3 loactionl

location2, result. C6 sy khac biét nao st dung mot trong cac chi Iénh
nay?

D& tra 1o cau hoi nay chinh xac thi ching ta can phai hiéu sy khac
biét gitra hai cdu Iénh. Trudc tién cdu lénh ADD c6 chtra hai toan
hang. O day, tén la ABDW2. Chlng ta gia thiét rang trong cdu lénh
nay két qua cltia phép toan, dwoc xac dinh bdi may tinh sé dwoc lwu tri
trong toan hang th hiti. Loai phép tinh £DD (cong) nay dwoc goi la
mot phép tinh cdng tiéu cuc bdi vi pia tri tai location2 dugc thay thé
bang két qua cla phép coéng (xem hinh 1.6).

Cau Iénh th¢ hai c6 chtlr ba toan hang, & day c6 tén la ADDW3
Trong loai cau Iénh ADD nay két qua clia phép cong gitta hai toan t&
sé dwoc lvu trir trong vi tri dwoc chi dinh & todn hang th ba. Loai cau
Iénh nay dwoc goi la non destructive add. (cong khéng pha hly céau
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trc) bdi vi cac gia tri cla cac toan hang van duoc gilr nguyén sau khi
Iénh nay dugc thyc thi (xem hinh 1.7)

Hinh 1.7 Cong tich cuc
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CHU DIEM 1.4

REPRESENTATION OF DATA IN MEMORY
Ki€u trinli baij di¥ lieu trong DO nno

If we could look at the content of the memory of a computer we would
find that all types of data and instructions are represented using only 0s
and |’. Therefore, an obvious question is how can the computer tell the
type of information that is stored on a particular location? The answer is
simple; the computer knows the type of data stored in a particular loca-
tion from the context in which the data are being used. This allows the
computer to interpret it properly. Example 1.5 shows that a string of
data may have different interpretations.

EXAMPLE 1.5 Given the sequence of 4-bytes shown below, what would be
the values of this sequence if we consider it as being formed by (a) four
individual bytes? (b) two-word integers with two bytes per word? (c) a
longword integer with four bytes per longword?

01100011 01100101 01000100 01000000

increasing addresses

The value of each individual byte can be calculated using the procedure
indicated in Section 1.1.1. The subscript indicated in parenthesis at the
right-hand corner of a number indicates if the number is binary @or deci-
mal (10 This number, as we will see later, is called the base or radix of the
number.

(@) Considering the bytes from right to left, we have

01000000R= o0 w o w o ‘0° = (1*24 = 64,,,

01000100Q= O W O V IW - (1*2®) + (1*22) = 64 + 4 = 68,

01100101,2= 0'1'1W W 1" = (1*26) + (1%25) + (1%22) + (1*2°) = 64 + 32 + 4 + 1 = 101,
01100011,i = 071 LI0AD2L'1° = (1*26) + (1%25) + (1*27) + (1*2°) = 64+ 32 + 2+ 1 = 99,

(b) The first two-byte word consists of the two rightmost bytes; using the
procedure of Section 1.1.1 we have that

aoonioooioooooo; =05“0jo TWoWoWo'o0
= (t*2,4) + (I*2°) + (1*26)

The next two-byte word is 0110001101100101. Using the procedure Of
Section 1.2.1, we have that
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0110001101100101(2 = O,,1,41n0"J0u0,or i E716150*0 "1 'lo
= (1729 + (1*2J) + (1*20) + (1*29 + (I%2f) + (1*29 + (1*29 + (1*2)
= 24,445

(c) Using the procedure of Section 1.2.1 to calculate the value ofthe longword
consisting of four bytes we have that

0311301290280 270 261251 240231221 ;10 200 191 1801 171 160 t51HO 130 120 1111009080 7160 50 I(y>020 .00(2 =

(22X) +(1*2 )+ (%2 )+ (122 + (1*2 )+ (1*22) + (1*2 )+ (1*2“) + (1*2Y +
(1*2'°) + (1*26) = 1,667,580,992(10

1.4.1 Number Systems and Codes - Hé th6ng s6 va ma

The most commonly used numbering system is the decimal system.
However, due to the binary nature of its electronic devices, the use of the
decimal system by the computer is limited. Most of the data representation
and arithmetic operations are carried out in the binary system or some of
its “shorthand” notation such as the_octal or hexadecimal systems. How-
ever, before considering the binary, octal, or hexadecimal systems, let us
review some of the characteristics of the decimal system.

The decimal system, as its name indicates, is based on the number 10.
The number 10 itself is, called the basis_or.radix of the system. In any
numerical system, the basis tells us-how many different symbols there are
in the system. In the decimal system these symbols are called digits. They
are the familiar 0, 1,-2)/3,°4] 5/¢6,"7, 8/"and“9.”Notice that they range in
value from 0 to 9. This is.a-particular.case.of.a.more general rule that can
be stated as follows:

“Given any positive integer basis or radix N, there are N different indi-
vidual symbols that can be used to write numbers in the system. The value
of these symbols ranges from 0-to N - 1.’

In addition to the binary system, the computer and telecommunication
fields make extensive use of some other numerical systems. They are the
octal (its basis is 8) and the hexadecimal (its basis is 16) systems. Example
1.6 explains the basic elements of these systems.

EXAMPLE 1.6 How many different synrbols are there in the octal and
hexadecimal systems? What are the ranges of these symbols?

The basis of the octal system is 8. That is, N = 8. Therefore, there are 8
different symbols. The range of these values varies from 0 to (8 - 1). That
is, from 0 to 7. These symbols are: 0, 1, 2, 3, 4, 5, 6, and 7. We call all of
these symbols by their decimal names: one, two, three, and so on.

The basis of the hexadecimal system is 16. That is, N = 16. Therefore
there are 16 different symbols. The values of these symbols range from 0
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to (16 -1) or from 0 to 15. These symbolsare 0, 1, 2, 3,4, 5,6, 7, 8, 9, A, B,
C, D, E, and F. Notice that after 9, the symbols are the letters A through F.
In this system, the letter A stands for 10, the B for 11, the C for 12, the D
for 13, the E for 14, and the F for 15. The reason for choosing letters
instead of combination of numerical symbols to represent symbols higher
than 9 is to keep all symbols single characters.

To indicate the basis on which a given number is written, we will use a
subscript at the lower right side ofthe number. As indicated in Section 1.4,
the notation 0101]2 indicates that the number is binary. Likewise, the
notation 01256@will indicate that the number is written in base 8. When
referring to numbers of the decimal system, the subscript is generally
omitted. However, we will use it whenever it is necessary to clarify the
text. Although the word digit generally refers to the individual symbols of
the decimal system, it is also common to call the individual symbols of the
other numerical systems by this name.

1.4.2 Positional Systems - Vj tri trong eac h$

All the numerical systems that we lhave (considered so far, including the
decimal system, are positional systems.-That is, the value represented by
a symbol in the numerical representation of a number depends on its posi-
tion in the number. For.example,.in-the;decimal. system, the 4 in the
number 478 represents 400 units; the 4 in the number 547 represents 40
units. This fact can be seen more clearly if we decompose the number as
follows:

478 = 400 + 70 + 8
547 = 500 + 40 + 7

In any positional system, the value of any digit in the representation of
a number can be calculated using the following steps: (1) Number the digits
from right to left using superscripts. Begin with zero, as the superscript of
the rightmost digit, and increase the superscripts by 1 as you move from
left to right. (2) Use each superscript to form a power of the basis. (3)

Multiply the digits own value, in decimal, by its corresponding power of
the basis.

To calculate the decimal equivalent of the entire number, sum all the
products obtained in step 2.

EXAMPLE 1.7 What is the value of each digit in the number 1228,..?

The basis is 10 since the number is a decimal number. To calculate the
value of each digit follow the steps indicated below.

(1) Number the digits using superscripts. Begin with 0 in the rightni0OS¢
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position and increase the superscripts as you move from right to left. The
number should look like this:

1229
(2-3) Use the superscripts to form powers of the basis and multiply the
digit’s own value, in decimal, by its corresponding power:
The value of 1in 1228 is equal to 1*103= 1*1000 = 1000.

The value of the first 2 (from left to right) in 1228 is equal to 2*102= 2*100
= 200

The value of the second 2 (from left to right) in 1228 is equal to 2*10' =
2*10 = 20

The value of 8 in 1228 is equal to 8*10° = 8*1 = 8.

EXAMPLE 1.8 What is the value of eachndigit in the number 1253(PWhat is
the decimal equivalent of the number?

The basis is 8 since the number_is written in the octal system. Using a
procedure similar to the one in the previous example, we can use super-
scripts and write the number as 1322'3°. Using these superscripts as the
power of the basis we-have!

The value of 1in 1253 is equal to 1*83= 1*512 = 512
The value of 2 in 1253 is equal to 2*82 = 2*64 = 128
The value of 5 in 1253 is equal to 5*8' = 5*8 = 40
The value of 3 in 1253 is equal to 3*8° = 3*1 = 3

The decimal equivalent of the number is obtained by adding all the
previous products.

12538 :*85) + (2*82) + (5%8') + (3*8°)
= (1*512)+ (2*64) +(5*8)+(3*1)
= 512+ 128+ 40 + 3
= 683

Notice that whenever we find the decimal equivalent of number, we also
determine the individual value of each digit. We will use ¢his combined
method from now on.

EXAMPLE 1.9 What is the value of each digit in the number IAiF (What
is the decimal equivalent of the number?

The basis is 16 since the number is written in the hexadecimal system.
Using superscripts we can write the number as 13A%'F°. To calculate the
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decimal equivalent of this hexadecimal number, substitute the symbols A
and F by their respective decimal equivalents of 10 and 15. The decimal
equivalent of the number is obtained by adding all the previous powers.

1A5F(16 = (1*163) + (10*162) + (5%16") + (15*16°)
(1*4096) + (10*256)+ (5*16) +(15*1)
= 4096 + 2560 + 80+ 15

= 6751

The value of 1 in 1A5F is equal to 1*163 = 1*4096 = 4096
The value of A in 1A5F is equal to 10*162 = 2*256 = 2560
The value of 5 in 1AS5F is equal to 5*16' = 5*8 = 80

The value of F in 1A5F is equal to 15*16° = 3*1 = 15

CHU THICH TU VUNG.

¢ interpretations sy gidi ma

¢ positional systems, i vi;tri trang, cac hé
¢ Dbinary system : hé nhi phan

¢ string of data “ehudi div lié

HUONG DAN POC Hiéu CHU DIEM 1.4

NEu chlng ta nhin vao ndi dung bd nh¢ cia mot may tinh thi chdng
ta s& biét réng tat ca cac loai di liéu va cac loai 1énh s& dugc md ta
duéi dang 0 va 1 Vi vay, mot cau hdi hi€n nhién la lam cach nao may
tinh hiéu dwgc loai théng tin dwoc lwu trir trong vi tri dac biét nay?
Cau trd Ioi rat don gidn, may tinh biét duoc loai d¥ liéu dwoc luu triv
trong vung dac biét nay dya theo ndi dung ma di liéu dang dugc
dung. Diéu nay cho phép may tinh gidi ma né mot cAch chinh xac. Vi
dﬁ 1.5 minh hoa chu6i dir liéu cé thé cé nhiéu cach gidi ma khac
nhau.

Vidu 1.5 Cho mdt chudi dit lieu 4 byte dwoc minh hoa dudi day gia
tri cda chudbi nay la bang bao nhiéu néu ching ta xem né & cac dang
(a) bon byte riéng biétr (b) hai tir nguyén voi hai byte trén mot tir? (c)
mot s6 nguyén longword (tr dai) véi bén byte trén longword d6?

01100011 01100101 01000100 01000000

Céc dia chi ting dan
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Gia tri cia mdi byte co thé duoc tinh toan bang cach st dung phuong
phap dwoc hwong dan trong phan 1.1.1. S6 mi dwoc chi trong dau
ngoac don & géc phai dwéi cda con sd chi ra rang sé dé c6 phai la so6
nhi phadn a hodc s6 thap phan a0. Con sO6 nay ching ta sé xem &
chuong sau, dugc goi la sé co s& hodc co s6 cia mot sb.

(a) Xét cac byte tir phai sang trai, ching ta c6

01000000.,, = ow ow 0 '0 0= (1*2*; = 64,0

01000100,2 =OW OW 0'0”"=(1*2)+ (1*2) =64+ 4 =680

01100101(2 = O V IW W 7= (1*2°) + (1*2!) + (1*22) + (1*2°) = 64 + 32 + 4+ 1= 101,,,,
01100011, = O W O W 1I'10= (I1*26) + (I*2i) + (1*2") + (I*2°) = 64 + 32 + 2 + 1= 99,

(b) Tt hai byte dau tién cé chira hai byte & bén phai nhat; bing cac st
dung phuong phap & phan 1.1.1, ching ta cd

0100010001000000., = 0'51240,30,20"i,w_0 7io w 0 D'00
= (1*2N) + (1*%2°) + (1*29)
= 17.472,0

T hai byte ké tiép la 0110001101100101. Bang cach st dung phwong
phap & phan 1.2.1, ching ta co

0110001101100101(2 = 0151M19 207101, 1107161 W 12010
(1%29 + (1%2'9 + (1*29) + (1%2%) + (1*26) + (1*25) + (1*22) + (1*2°)
28445

(c) Bang cach st dung phuong phap ¢ phan 1.2.2 dé tinh gi4 tri cla
clia s0 longivord cé chira bon byte, ta co

031i 3 12,0M27026i 25i 2,028 22i o201 i ieo', i**0,5i ,40i,0' D 1i loo D80 7i 5040302 oo =
(A%2W) + (1%2 ) + (1%2) + (1*224) + (1%220) + (1%220) + (1*2's) + (1%2*) + (1«2U) +
(1*2°°) + (1*26) = 1,667,580,992(10

1.4.1 Cac hé s0 va ma sd

Hé s6 thwong dung nhat la hé thap phan. Tuy nhién, dua vao trang
thai nhi phan cda cac thiét bi dién t&, thi cach st dung hé thap phan
bang may tinh la han ché. Hau hét di¥ liéu duoc trinh bay va cac phép
tinh sé hoc dugc xt ly theo hé nhi phan hodc mot sé ky hiéu tinh toan
cla né chdng han nhu hé tdm (bat phan) hodc hé muoi sau (thap luc
phan) . Tuy nhién, truéc khi xem xét cac hé nhi phan, hé batphan va
hé thap luc phan, chdng ta hdy xem lai cac sé trong hé thap phan.

Hé thap phan, nhuv tén né chi ra la dya trén sé 10. S6 10 nay dwgc goi
la hé ca so hoac co sd. Trong bat ky hé s6 nao, co s& nay cho ching ta
biét c6 bao nhiéu ky tw khac nhau trong mét hé. Trong hé thap phan
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nhitng ky hiéu nay duoc goi la s6. Ching 1a 0, 1, 2, 3, 4,5, 6, 7, 8 va
9. Luu y rdng chang ndm trong day gia tri tr 0 dén 9. Day la mot
treong hop phé bién cta nguyén tic chung cé thé dwoc phat biéu nhw
sau:
“Cho bat ky s6 nguyén dwong nao cé co s6 N, véi N la cac
ky tw phan biét khac nhau ma c6 thé dwgc dung dé viét
cac s6 trong hé thdng nay. Gia tri cha cac ky tv nay nam
trong khodng tlr 0 cho dén N-I

Ngoai hé nhi phan, may tinh va cac Iinh vuc vién théng déu s dung
cac hé s khac. Ching la hé batphan (caso6 8) va hé thap luc phan (co
s6 16). Vi du 1.6 sé gidi thich cac thanh phan ca ban cta hé nay.

Vidu 1.6 C6 bao nhiéu ky ty khac nhau trong hé bat phan va hé thap
luc phan? Day cua ly tv nay la bao nhiéu?

Co sb clia hé bat phan la 8. Nghia1a N, = 8. Do d6, cé 8 ky tw khac
nhau. Ddy cla ky tw nay bién thién &0 dén (8-1). Nghta la t& 0 cho
dén 7. Nhitng ky tv nay la : 0, 1, 28,4, 5, 6, va 7. Chlng ta goi nhitng
ky ty nay theo tén thap phan: mat,-hai;;ba ....

Caso cua hé thap luc phan la 16. Nghta la N =16. Vi vay, c6 16 ky tw
khac nhau. Cac gia triccla) dayckyatuinayclajtlri0-dén (16 - 1) hodc tu
0 cho dén 15. Nhitng ky tvnay la 0, 1,2, 3, 4,5, 6, 7,8, 9, A, B, c, D.
E va F. Lruy rang sau,s89,.0ac ky. tw béat dau; tir, mau ty A cho dén F.
Trong hé ndy, mau tv A dai dién cho's6 10, B cho 11, C cho 12, D cho
13, E cho 14 va F cho 15. Ly do chon cac ky trr thay vi két hop cac so
ky tw dé dién t& cac s6 I6n hon 9 sé la clc ky tw don.

DE mo ta co s6 cia mot s6 dd cho , ching ta st dung s6 mi & goc phai
duéi bén canh s6 d6. Nhw dugc chi dinh trong phan 1.4 ky hieu 0101

chi ra rang s6 dé la hé nhi phan. Twang ty nhw vay, ky hiéu 01256

s& chi ra s6 d6 duoc viét theo ca s6 8. Khi chuyén dén hé thap phan
cac s6 mi thuong khdng hién thi. Tuy nhién, ching ta s& st dung no
néu can dé lam cho text dwoc d& hiéu. M&c du, chir s6 tir thwdng dugc
tham chiéu dén cac ky hiéu riéng biét ctia hé thap phan. Cac hé théng
s6 khac cling thudng goi tén nay.

1.4.2 Vi tri trong cac hé

Tat ca cac hé sd ma chiing ta xem xét k& ca hé thap phan la vi tri cac hé
Do la ky hiéu mo ta gia tri trong mot con sb dua trén vi tri ctia nd trong
s6 dé. Vidu, trong hé thap phan, s6 4 trong s6 478 dai dién cho 400 dim
vi; s6 4 trong s6 547 dai dién cho 40 don vi. Co sd nay sé dugce higu rd hem
néu ching ta phan tich con s6 nay nhu sau:

478 =400 + 70 =8
547 =500 +40 =7
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Trong bat ky hé nao, gia tri cla mot sé trong mot s6 mo ta co thé duoc
tinh toan bang cach st dung cac budc sau: (1) Danh s6 mii cho cac so
tlr phai sang trai. Bat dau la s6 0 cho sd phai nhat, va tang 1én 1 khi
ban di chuyén qua trai. (2) S& dung mdi s6 mil duéi dang s6 ma cla
co s6 d6. (3) Nhan gia tri clia s6 na v6i s6 mi cla ca s6 tuong (ng
trong hé thap phan.

Dé tinh toan ra sd thap phan tuong ng, hdy cong toan bd cac két qua
vira tinh duoc & budc 2.

Vidu 1.7 Gia tri cia mdi con s6 trong s6 1228nola bao nhiéu?

Co s6 nay 1a 10 bgi vi day la s6 thap phan. Détinh gia tri cia mdi con
s6 hay theo cac budc chi dan sau:

(1) Béanh sé phia trén cho cac s6. Bat dau tir 0 & vi tri phai nhat va
tang 1én mot khi di chuyén qua trai. S6 nay sé trong giéng nhu sau:
1328°
(2-3) St dung cac sb trén la Ifiythira ctia co s6 réi nhan gia tri cia né

cho s6 mi twong &ng trong hé thap-phan:

Gia tri ctra 1 trog 1228 la bang 1*103 = 1*1000 = 1000.

Gia tri clia 2 trwdc (tinh tw trai sang phai ) trong 1228 la bang 2*102=
2*100 =200

Gia tri clia s6 2 th( hai (tinh tir trdi sang phai) trong 1228 la bang
2-10- = 2*10 = 20

Gi4 tri cla 8 trong 1228 la bing 8*100 = 8*1= 8,
Vidu 1.8 Gia tri cia mdi con s6 trong s6 1253( la bang bao nhiéu?
Hay tinh gia& tri thap phan tuwong (tng cta s6 nay?

Casd la 8 do do6 s6 nay sé dugc viét theo hé bat phan. S dung phuong
phép teong tw & vi du trén, ching ta c6 thé st dung cac so trén va viét
sO thi tv 1a 1225'3°. Sir dung nhirng s nay du¢i dang la sé mi cla co
s0, ching ta duoc:

Gi4 tri clia 1 trong 1253 |a bang 1*83= 1*512 =512
Gia tri cla 2 trong 1253 la bang 2*82 =2*64 = 128
Gia tri cla 5 trong 1253 la bang 5*8° =5*8 =40
Gi4 tri cia 3 trong 1253 la bang 3*80=3*1 =3

Gia tri thap phan twong (ng cla sé duogc tinh bang cach cong tat ca
cac tich lai.
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1253,8 = (1*83) + (2*82) + (5*8") + (3*8")
= (1*512)+ (2*64)+(5*8)+(3*1)
= 512 + 128 + 40 + 3
= 683

Luu y réng bat khi khi nao ching ta tim duoc gia tri thap phan tuong
duong, thi ching ta cling xac dinh dwgc cac gia tri cho moi s6. Ching
ta sé& st dung phuong phap két hop nay ké tir bay gio.

Vidu 1.9 Gia tri cia mdi con s& trong s6 1AFIWIa b&ng bao nhiéu?
Gia tri thap phan tvong dwong clia s6 nay la bang bao nhiéu?

Ca sO nay la 16 ui vay so' sé duoc viét theo dang hé thap luc phan.
Bang cach st dung cac s& & trén ching ta c6 thé viét s6 thi tu la
1A B'Fe. DE tinh gia tri thap phan twong Gng cho s6 thap luc phéan
nay, hay thay cac ky tv A va F bang cac gia tri thap phan tuong tng
la 10 va 15. Gié tri thap phan teong)ing cla s6 dugc tinh bang cach
cong tat co cac lly thta lai véi|nhau.

1A5F, 6= (1*163) + (10*162) + (5%16") + (15*16°)
=1 (1%4096) # (10%256)4 (571 6)+ (15*1)
= 4096 + 2560 + 80+ 15
= 6751

Gia tri cla 1 trong 1A5FE 14 _1*163=_1*4096 = 4096
Gia tri clra A trong 1A5F la 10*162 = 2*256 = 2560
Gia tri clra 5 trong 1A5F la 5*16' = 5*8 =80
Gia tri cla F trong 1A5F la 15*%16° =3*1 - 15
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CHU DIEM 1.5

CONVERSION BETWEEN THE BINARY, OCTAL,
AND HEXADECIMAL SYSTEMS
Chuijen déi gitra cdc hé nhi plian, tat phéan
va thqp luc phan

Table 1-3 shows the representation of the first fifteen decimal numbers
in the binary, octal, and hexadecimal systems. Notice that each unique
binary sequence is equivalent to one and only one symbol in each of these
systems. We can use this equivalence between the binary, octal, and hexa-

decimal systems as a shorthand notation to convert values between any of
these bases.

Table 1-3 Binary, Octal, Hexadecimal, and Decimal Equivalents.

Binary Octal Hexadecimal Decimal
0001 1 1 1
0010 2 2 2
0011 3 3 3
0100 4 4 4
0101 5 5 5
0110 6 6 6
0111 7 7 7
1000 10 8 8
1001 11 9 9
1010 12 A 10
1011 13 B 1
1100 14 C 12
1101 15 D 13
1110 16 E 14
1111 17 F 15

1.5.1 Conversion from Hexadecimal to Binary and Vice Versa

Given a hexadecimal number, we can find its binary equivalent by re-
placing each hexadecimal symbol by its corresponding binary configura-
tion (see Table 1-3).
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EXAMPLE 1.10 What is the binary equivalent of the hexadecimal number
AF3B1?

Replacing each hexadecimal symbol by its corresponding binary sequence
(see Table 1-3) we obtain

A F 3 B 1
1010 1111 0011 1011 0001

Notice that to facilitate the reading of the resulting binary number we
have separated it into four-bit groups.

To convert binary numbers to their hexadecimal equivalents, we can
follow a two-step procedure that is almost the reverse of the previous pro-
cess.

Step 1. Form four-bit groups beginning from the rightmost bit of the
binary number. If the last group (at the leftmost position)
has less than four bits; add extra zeros to the left of the bits
in this group to make: it‘a four-bit group.

Step 2. Replace each four-bit|group by its hexadecimal equivalent
(see Table 1-3).

EXAMPLE 1.11 What is the hexadecimal equivalent of the binary number
shown below?

0110011110101010100111

Step 1. Forming four-bit groups beginning from the rightmost bit we
have

01 1001 1110 1010 1010 0111

Since the last group (the leftmost) has only two bits, it is
necessary to add two extra zero bits to the left of these bits
to make it a four-bit group. The number should look like this:

0001 1001 1110 1010 1010 0111

Step 2. Replacing each group by its hexadecimal equivalent (see Table
1-3) we obtain

19EAAT(I6

1.5.2 Converting Decimal to Other Bases

The conversion of a given decimal number to another integer basis r (r
> Q) is carried out by initially dividing the number by r, and then succes-
sively dividing the quotients by r until a zero quotient is obtained. The
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decimal equivalent is obtained by writing the remainders of the successive
divisions in the opposite order to that in which they were obtained. Ex-
ample 1.12 illustrates this method.

EXAMPLE 1.12 What is the binary equivalent of decimal 41?

Since we want to convert decimal 41 to binary, we need to divide by the
binary basis, that is, r = 2.

The initial number (41) is divided by 2 to obtain a quotient of 20 and a
remainder of 1. The previous quotient of 20 is then divided by 2; this gives
us a quotient of 10 and a remainder of 0. This new quotient of 10 is again
divided by 2 to obtain 5 as the quotient and 0 as the remainder. The
quotient of 5 is now divided by 2 to obtain a quotient of 2 and a remainder
of 1 The new quotient is again divided by 2 to obtain a new quotient of 1
and a remainder of 0. This last quotient of 1is divided by 2 again to obtain
a quotient of 0 and a remainder of 1.-Since we obtained a zero quotient the
process stops. To form the binary-number we write the remainders in the
opposite order to that in which they‘were obtained, beginning with the
last remainder. This process is shown below.

Number Quotient When Remainder
Dividing by 2
41 20 1
20 10 0
10 5 0
5 2 1
2 1 0
1 0 1

The binary equivalent of decimal 41 is 101001. That is, 41(J0= 101001(2
We can verify this result by converting 101101 to its decimal equivalent
according to the procedure of Section 1.4.

IW IW 10= (1*2!) + (0°29 + (%23 + (0722 + (0*2) + (1*2°)
=32+0+8+0+0+1
=41
EXAMPLE 1.13 What is the octal representation of decimal 41?

In this case we want to convert a decimal value to octal. Therefore, we
need to divide by the octal basis, that is, by 8 Using the abbreviated
method of the previous example we have that
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Number Quotient When Remainder
Dividing by 8
a 5 1
5 0 5

Therefore, 41(10= 51@

We can verify this result by noting that 51S= (5*8') + ( 1*8°)
= (40)+ (1)

—41(10

HUONG DAN POC HIEU CHU PIEM 1.5

Bang 1.3 minh hoa két qua ctia mu@i.lam s6 thap phan theo dang nhi
phan, bat phan va thap luc phan:|Lieu y rang mdi chudi nhi phan duy
nhét tvong rng vai mot va chi mat gia tri trong hé khac. Chung ta cé
thé st dung bang twong dwong gitracdc hé nhi phan, batphan va thap
luc phan nhu 1a moét bang sé tay dé€ chuyén cac gia tri gitta bat ky co
sd nao.

Bang 1.3 Céac gia tri twvong dwvong gitta hé nhi phan, bat phan, thap
lu¢’phan'va'thap phan.

Nhiphan Béatphan Thap luc phadn  Thap phan
0001 1 1 1
0010 2 2 2
0011 3 3 3
0100 4 4 4
0101 5 5 5
0110 6 6 6
0111 7 7 7
1000 10 8 8
1001 1 9 9
1010 13 A 10
1011 14 B 1
1100 14 c 12
1101 15 D 13
1110 16 E 14
1111 17 F 15
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1.5.1 Chuyén tr hé thap luc phan sang nhi phan va nguwoc lai

Cho mot sd t‘hép luc phan, ching ta cé thé tim dwoc gia tri nhiphan
tvong &ng bang cach thay thé moi ky tw thap luc phan bang s6 nhi
phan twong (ng cta né (xem bang 1.3).

Vi DU 1.10 S& nhi phan twong (*ng cta s6 thap luc phan AF3B1 la
bao nhiéu?

Thay méi ky tu thap luc phan bang mot chudi nhi phan twong Gng
(xem bang 1.3), ching ta dugc

A F 3 B 1
1010 111 0011 1011 0001

Lwu y rang dé dé doc ké&t qua cda s6 nhi phan ching ta nén chia n6
theo dang cac nhém 4 bit.

DE chuyén cac s nhiphan sang s6 thap luc phan twong tng, ching ta
6 thé thirc hién theo hai thl tucnhw sau ngugc lai vai tién trinh trude.

Bwoc 1. Tl nhém 4 bit bat dau ‘bén phai bit dai nhat cda so nhi
phan. N&éu nhom cudit{hdm-¢ vi tri trai nhat) c6 it hon bén
bit, hdy thém céac bit zéro vao & bén trdi cla céc bit trong
nhém nay dé tao thanh nhom 4 bit.

Buwdc 2. Thay mdi nhom bdn bit nay bang gié tri thap luc phan twong
rng (xem bang 1.3):
VI DU 1.11 Gia tri thap-luc-phan=twong-tng-cla sdé nhi phan duwoc
trinh bay du¢i day la bao nhiéu?
0110011110101010100111
Bréc 1. Gom nhém bon-bit bt dau tir bit phai nhat ching ta c6
01 1001 1110 1010 1010 0111
B&i vi nhém, cudi (nhém trai nhat) chi cé hai bit, né can phai
thém hai bit zéro vao bén trai dé tao thanh nhom bén bit. S8
nay sé trong giéng nhuv du6i day:
0001 1001 1110 1010 1010 0111

Bwdc 2. Thay thé mdi nhém nay bang gia tri thap luc phan tuong
*ng (xem bang 1.3) ta tinh duoc

19EAATas

1.5.2 Chuyén hé thap phan sang cac co s6 khac

Chuyén ddi mot s6 thap phan da cho sang co sd r (r > 0) duoc tinh
bang céach 14y s6 ban dau chia cho r va sau dé 1y thwong s8 chia tiép
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cho r cho dén khi nao s6 thuong la zéro. SO thap phan twong dwong
duoc tinh bang cach viét cac s6 duv clia phép chia theo chiéu nguoc lai.
Vi du 1.12 minh hoa phwvong phap nay.

ViDU 1.12 S&' nhi phan twong ¢ng cta sé thap phan 41 1a bao nhiéu'?

Boi vi ching ta mudn chuyén sd thap phan 41 sang nhi phan, thi ta
can phai chia cho ca s6 nhi phan, nghtalar =2

S6 ban dau (41) dugc chia cho 2 sé tinh ra thwong bang 20 va s6 dw la
bang 1 L&y s6 thwong clia 20 chia cho 2; ching ta s& dwoc sb thuong
la 10 vas6duw la 0. LAy sO thwong méi nay la 10 chia lai cho 2 va dwgc
két qua la 5 va s6 dv la 0. Bay gio 18y s6 thuong 5 nay chia cho 2 dé
dugc s6 thuong bang 2 va s6 con duw la 1. LAy s6 thvong moi nay lai
chia cho 2 ta dwoc két qua so thuong béng 1 va s6 dw béng 0. L4y sb
thuvong cudi cung 1a 1 chia cho 2 ta duoc két qua s thuong bing 0 va
phan dv bang 1. B&i ui ching ta tinh dugc s6 thiveng béng zéro do do
qua trinh thyc thi nay dirng lai[-D€ biéu dién s6 nhi phan ching ta
viét cac s6 du theo chiéu ngwgc lai ma ching ta tinh toan bat dau ti
s6 du cudi cung. Tién trinh nay dwgc minh hoa dudi day.

sO Sothuung khirchia P hvandu
cho 2
41 20 i
20 10 0
10 5 0
Q 2 1
2 1 0
1 0 1

S6 nhi phan trong ¢ng cla thdp phan 41 14 101001. Nghfa 14 41 =
10100112 "o

Chlng ta c6 thé kiém chirng két quad nay bang cach chuyén 101101
sang dang thap phan twvong &ng dva theo cach tinh toan & phan 1.4.

DWOT = (1*25 + (0°2%) + (1*25 + (0*22 + (0*2) + (1*2°)
=32+0+8+0+0+1
=41
VI DU 1.13 Sb bat phan cua s6 thap phan 41 la bao nhiéu?

Trong truong hap nay ching ta mudn chuyén gia tri thap phan sang
bat phan. Do dé, ching  can chia theo ca sd bat phan, dé la 8. St
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dung phuong phap tat ca cha vi du trwdc chang ta duoc

So Thwong khi chia Phéan duw
cho 8
41 5 1
5 0 5

4151

505

Do d6 4la0 =51 (g

Chang ta c6 thé kiém ching lail két)qua nay bang cach
51,8 = (5%8')+ ( 1*8°)

= (40) + (1)
. 41(10
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CHU DIEM 1.6

RULES FOR FORMING NUMBERS
IN ANY SYSTEM

Cac quij tdc tiéu dién cac s6 trong bat ctx ké nao

Table 1-3 shows the equivalent of some numbers in binary, octal, and
hexadecimal. In any of these systems, how do we form consecutive num-
bers higher than that represented by their largest individual symbol? In
the decimal system, with a single digit, the largest number that we can
form is nine. To represent numbers exceeding nine we use more than one
digit as indicated below:

0123456789101112 1314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
36 373839 ... 90 91 92 93 94 95 % 97 98/99 100 101 102 103 104 105 106 107 108 109 110 111 112
113 114 115 116 117 118 119 120 .

After writing all single digits, we-form all two-digit combinations begin-
ning with 1. Then we form all two-digit combinations beginning with 2
and so on until we reach 99. After exhausting. all two-digit combinations
we start forming three-digit’ combinations; ‘then''we continue with all
four-digits combinations and so on. This process can be continued forever.
A similar procedure ‘cannbeaapplied:=tofother mumerical systems. To form
numbers higher than 7 in the octal system we use a similar formation rule
as shown in Table 1-3.

EXAMPLE 1.14 In the hexadecimal system, how are the numbers greater
than F formed?

0123456 789ABCDEF10111213141516 171819 1A IB 1C ID IE IF 20 21 22 23 24 25 26 27
2829 2A 2B 2C 2D 2E 2F 3031 32 33343536 37 38 39 3A 3B3C3D 3E 3F ... FOFI F2 F3 F4 F5 F6 F7
F8 F9 FA FB FC FD FE FF 100 101 ... and so on.

Notice that, after writing all the single digits (shown in italics), it is
necessary to form all possible two-digit combinations of the single digits,
beginning with 1. Once this sequence has been exhausted, the two-digit
combinations beginning with 2 are formed. This process is repeated until
all two-digit combinations beginning with F are completed. At this mo-
ment, it is necessary to form all three-digit combinations, beginning with
100 and ending with FFF. The process is then repeated for all four-digit
combinations and so on.
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HUONG DAN POC Hiéu CHU PIEM 1.6

Bang 1.3 trinh bay gia tri twong dwong cla cac s6 trong hé nhi phan,
bat phan va thap luc phan. Trong bat ky hé nay, cach nao chlng ta
hién thi trinh bay cac s lién tuc theo thi ti s6 nay cao hon sé trudc
bang cach nao? Trong hé thap phan véi s6 don, s6 lan nhat ma ching
ta biéu dién la chin. D& mo ta cac s6 lon hon chin chang ta st dung
nhiéu s6 nhu dwgc minh hoa duéi day:

012345678910 11 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
36 37 38 39 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
113 114 115 116 117 118 119 120

Sau khi viét tat ca cac s6 don, chdng ta trinh bay thanh hai sé két hap
bat ddu bang 1. Sau d6 ching ta bat dau két hap hai s bang 2 va ...
cho dén 99. Sau khi dén cudi hai chi¥ s6 chiing ta bat dau biéu dién
bang ba s6 két hop. Sau d6 ching ta tidp tuc bang dau bang bdn sé
két hop va... Tién trinh nay|cé thé duoc ti€p tuc khdng dirng. Mot
tién trinh twong tv clng cé thé&dp(dung cho cac hé sd khac. DE trinh
bay céc so lén han 7 trong hé-bat phan ching ta s dung quy tic
tvong tv nhu dwugc rinh bay & bang-1.3.

VI DU 1.14 Trong hg, thap, lucphan, céch nao € -hiéu dién cac sé 1on
hon F?

0123416789A B CD E/F1011121314/1516/17 1819 1A' 1B 1C 1D1E W 2021 22232425 1i, V
2829 2A 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38 39 3A JB 3C 3D 3E 3F ... POF1 F2 F3 F4 F5 F6 F7
F8 FV FA FB FC FD FE FF 100 101 .

Lwu y rang, sau khi viét tat ca cac sd don ra (xem cac ky tu in nghiéng),
néu can ching ta c6 thé biéu dién bang hai s6 k&t hop, bat dau bang
1. Khi chudi nay két thic, hai s6 k&t hop s& bat dau bang 2. Tién trinh
nay sé I&p lai cho dén khi nao hai s&'ké&t hap bat dau la F. Ngay lic
nay, ching ta sé& biéu dién thanh ba s6 k&t hop, bat dau 1a 100 va két
thac 1a FFF. Tién trinh nay Iap lai cho bon s6 két hop va v,v.
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CHUDIEM 1.7

ARITHMETIC OPERATIONS IN THE BINARY,
OCTAL, AND HEXADECIMAL SYSTEMS
Cac phép toan sb6 hoc trona cac ké nhi phan,
Lat phan va tiidop iuc phan

Arithmetic operations on the binary, octal, and hexadecimal systems
follow similar rules to that of the decimal system. To facilitate the expla-
nation of arithmetic operations in any of these systems, let us review how
these operations are carried out in the decimal system. Remember that in
a + b, a is called the augend and b is the addend. Likewise in ¢ -d, cis
called the minuend and b is the subtrahend.

EXAMPLE 1.15 In the decimal system-the result of adding 452 and 385 is
837. How do we obtain this result?

452 +
385

7 — Two plus five.is seven. There is a single symbol for the number seven.

452 +
385

37 —  Five plus eight is thirteen. There is no single symbol for the number thirteen.
Since 13 = 1*10 + 3 we write 3 and carry 1.

Notice that since thirteen is greater than nine we need more than one
digit to represent thirteen. The rule for forming numbers (see Section 1.6)

shows that, for number thirteen, 3 “accompanies” the number “one” that is
carried.

1 — carry

452 +

385

837 - One plus four is five. This five plus three is eight. There is a single symbo] for
eight.

EXAMPLE 1.16 When we subtract decimal 23 from decimal 4005 we obta;n
3033. How do we obtain this result?
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4015
-982

3 — Five minus two is three. Therefore, write the symbol for three.

4015
-982
33 — Since one is less than eight we “borrow” one unit from the digit to the left of the
one. The borrowed unit is equivalent to "borrowing” 10. This 10 plus 1 is equal to
11. Therefore, write 3 since 11-8 =3.
9
4015
-982
033 — The zero to the left of the gne became a 9 (the basis of the decimal system minus
1). Write 0 since 9-9 = 0.
3
4015
-982

3033 — The 4 to the leftof the 0 “paid”the 10 that was previously-"borrowed” by the 1. The
4 decreases to 3.

1.7.1 Addition of Binary Numbers

The rules for adding or subtracting binary numbers are very similar to
the ones used in the system. The major difference is that we are limited to
only two digits. Table 1-4 shows the binary addition. To carry out these
arithmetic operations properly it is necessary to align the n in their
rightmost digit as we do in decimal arithmetic.

Table 1-4 Addition of Binary Numbers.

0+0=0
0+1-=1
1+0=1
1+ 1=0 with acarry of1

EXAMPLE 1.17 What is the result of adding binary numbers 10111100 and
110011117
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10111100 +

11001111
1 —0 plus 1is 1. There is a symbol for 1.

10111100 +
11001111

11—0 plus 1is 1. There is a symbol for 1.
1 — carry

10111100 +
11001111

oil *1 plus 1is 0 with a carry of 1.

1
10111100 +
11001111

1011 —1 (the carry) plusi1 isl0/witha’carry lof 1./ This 0.'plusil is 1. Therefore, write 1
and carry 1.

1
10111100 +

11001111

01011 — 1(the carry) plus 1is 0 with a carry of 1. This 0 plus 0 is 0. Therefore, write 0
and carry 1.

1
10111100 +
11001111

001011 — 1 (the carry) plus 1is 0 with a carry of 1. This 0 plus 0 is 0. Therefore, write 0
and carry 1.

1
10111100 +
11001111

0001011 —1 (the carry) plus 0is 1. This 1 plus 1is 0 with a carry of one. Therefore, write
0 and carry 1.
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1
10111100 +
11001111

110001011 —1 (the carry) plus 1 is 0 with a carry of 1. This 0 plus 1 is 1. Therefore, write 1
and carry 1. Since there are no more digits to add we write the carry (in bold) as
the leftmost digit.

The process of subtracting binary numbers is very similar to that of the
decimal system. The main difference is that instead of “borrowing ten” we
“borrow two” from the high-order digits (those to the left of a particular
digit).

EXAMPLE 1.18 Subtract 11 from 1001 in binary.

1001
-11

0 —1minus 1is 0.

1001
-11

10 -0 is less thanloktis mecessary tfo borrow(ftwoTcunits from the higher unit.
This two plus zero is two. Two minus one is one. Therefore, write 1.

1001
-11

110 —The zero to the left became a 1 (the basis minus 1). This 1 minus the zero of

the subtrahend (not shown here but assumed) is 1. Therefore, write 1.

4001
-11

0110 — xhe leftmost 1 paid the “two” previously borrowed by the zero. This 1 be-

comes a zero. This zero minus the zero of the subtrahend (not shown here but
assumed) is 0. Since this zero is the leftmost digit it is not generally written;
however, we write it here for the sake of explanation.

>.7.2 Addition and Subtraction of Hexadecimal Numbers

Carrying out arithmetic operations in the binary system is an error-prone
task since it is easy to get confused with so many ones and zeros. For this
reason it is preferable to carry out arithmetic operations in the hexadeci-
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mal system and then transform the results back to binary if necessary.
The rules for adding and subtracting numbers in the hexadecimal system
are similar to the ones used for the decimal system. However, we need to
keep in mind that when performing additions there will be a carry when-
ever we exceed the value F. Likewise, when performing subtractions, if we
need to “borrow” we always “borrow sixteen” instead of “borrowing ten” as
we do in the decimal system. To simplify the process of doing arithmetic
operations in the hexadecimal system it is convenient to think “in deci-
mal” and then translate the results back to hexadecimal. The following
example illustrates this process.

EXAMPLE 1.19 What is the result of adding the hexadecimal numbers
1A23 and 7C28?

1A23 +
7C28

® Three plus eight is eleven. There isa symbol for eleven. Therefore, write B.

1A23 +
7C28

4B — Two plus two is four. There is a symbol for four. Therefore, write 4.

1A23 +
7C28

64B — Thinking “in decimal”we have that ten plus twelve is twenty-two. Since 22 = 16*1
+ 6, write 6 and carry 1.

1A23 +
7C28

964B -  One (the carry) plus one is two. This two plus seven is nine. There is a symbol for
nine. Therefore, write 9.

EXAMPLE 1.20 What is the result of subtracting in the hexadecimal svs
tem B2 from IFOOA?

1FOOA
-B2

8 — Ten minus two is eight. There is a symbol for eight. Therefore, write 8
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1F00A
-B2

58 — Zero is less than eleven. Therefore, borrow “16” from the higher unit. This sixteen
plus zero is sixteen. This sixteen minus eleven is five. Thus, write 5.

1F00A
-B2

F58 —This zero became F (the basis minus 1). This F minus the zero of the subtrahend
(not shown but understood) is F. Therefore, write E
E
1F00A
-B2

EF58 *-The F “paid” the 16 that was “borrowed’ by the leftmost zero. The F became an E.

This E minus the zero of the subtrahend| (not shown but understood) is E. There-
fore, write E.

1FO00A
-B2

1EF58 — One minus the zero of the subtrahend (not shown but understood) is 1. Therefore,

write 1.

HUONG DAN POC HIEU CHU PIEM 1.7

1.7 CACPHEP TOAN SO HOC TREN HE NHIPHAN, BAT PHAN
VA THAP LUC PHAN

C&c phép toan s6 hoc trén hé nhi phan, bat phan va thap luc phan
giéng nhu quy tac tinh trong hé thap phan. D& tién lgi trong viéc giai
thich cac phép tinh s6 hoc trong bat ky cac hé, chldng ta hay on lai
cach ma cac phép tinh nay trong hé thap phan. Hay nhé rang trong a
+b, a dvgc goi la augend va b 1a addent. Twong ty nhu vay trong ¢ -
d c dwoc goi la minuend va b duoc goi la subtrhend.

VIDU 1.15 Trong hé thap phan két qua ctia phép cong 452 va 385 la
837. Chlng ta tinh két qud nay bang cach nao?

452 +
385

7 — Hai cong ndm bang bay. s6 bay ia mot sd don
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1
10111100 +
11001111

001011 - (nhd) cong 1 bang 0 nhé 1. o cdng o0 bang o. Do dd, viét 0 nhé 1.

1
10111100 +
11001U1

0001011 — (nh¢) cong 0 l1a 1. S6 1cdng 1 birng 0 nhé 1. Do dé viét 0 nhé 1.

1
10111100 +
11001111

110001011 — | (nhé) cong 1 bang 0 nhé L 0/edrig 1 1a 1. Do d6, viét 1 nho 1. BYI vi khong
con s6 khac dé cong do d6 ta viét s6 trai nhéat.

Qué trinh trir cac s6 nhi phan giong nhu so thap phan. Khac biét

chinh la thay vi mwgn 10, ching ta sé muon 2 tlr s6 & vi tri cao hon

(n&m bén trai cla s6'ddc' biét'nay).

Vi DU 1.18 Trir 1001,cho:11:theo-hérnhi phan

1001
-11

0—1tr£r 1 bang o

1001
-11

10 — 0 nhoé hon 1. Do d6é mugn 2 tir don vi cao hon. Hai cdng zero la hai. Hai trir

mat la mot. Do do, viét 1

1001
-11

110 —zero bén trdi tré thanh 1 (1dy co s6 nay trir 1). S6 1 nay trr cho zero cuia sé

bi trir (dwgc minh hoa theo dé bai) 1a 1. Do do, viétla 1
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0
4001
-11
0110 — S trai nhatla 1trd hai’dd muwon tredc d6. Do d6 1trd thanh zero. SO zero

nay trir zero cho sé trir (khong dugc minh hoa hung gia dinh) la 0. Vi sé
0 & vi tritrdi nhat do d6 thwong khdng dugc viét; tuy nhién, chlng ta viét
& day cho phu hop véi gidi thich.

1.7.2 Cong va trlr cac s6 thap luc phan

Viéc tinh toan cac phép tinh trong hé nhi phan rét dé sai béi vi n6 dé
I4n 16n voi nhigu s6 1 va s6 0. Vi ly do nay ching ta nén tinh toan céc
phép sb hoc trong hé thap luc phan roi chuyén két qua sang hé nhi
phan néu can. Quy tic cdng trir cac s6 hé thap tuc phan ciing gidng
nhu trong hé thap phan. Tuy nhién, ching ta hdy nh¢ rang khi thuc
hién phép cdng sé nh¢ khi tinh_toan vwot qua gia tri F. Tuong ty nhw
vay khi thyc hién phép trlr, néu-chinglta can mugn thi ching ta ludn
lubn mugn 16 thay vi mwon 10 nhik thirc hién trong hé thap phan. Dé
don gidn héa qua tinh toan trong hé'thap luc phan, ching ta dang
dung hé thap phan rbi chuyénkétqua sang hé thap luc phan. Vi du
sau day minh hoa cho quéa trinh nay.

VI DU 1.19 K&t qua cta cong hai's6 thap phan 1A 23 va 7C28 bang
bao nhiéu?

1A23 +
7C28

B — Ha cdng tdm bang 11. Ky tv nay la 11. Do dd, vietl B.

1A23 +
7C28

4B — Hai cdng hai la bdon . Ky tv nay la 4, hay viét 4.

1A23 +
7C28

6-1H - Hay nhé rang trong hé thap phan, muoi cong muoi hai la hai muoi hai. B¢i vi 22

=16*1+ 6, viét 6 va nho 1

1A23 +
7C28

964B — M9t (nha) cdng mot la hcu. Hai cong bay bang chin. Ky tw nay la chin. Do d6 viét
9.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaokhoa.com

52 Chapter 1: Basic Concepts of Computers

Vi DU 1.20 K&t qua cia trir hai s6 thap phan 1F00A va B2 bang bao
nhiéu?

1FOOA
-B2

g _ Muoi triv hai la tam. Ky hiéu nay la tdm. Do do6, viét 8.
1F00A

-B2

58 _ Zero nhd hon muoi mot. Do d6 muon 16 tir don vi cao hon. Mudi sau cdng zero

bang 16. Muwoi sau trir muoi mot la nam. Do dé, viét la 5.

1FO00A
-B2

F5g _ S0 zero nay tré thanh F (lay s6 nay|trtv 1). .Lay F nay trir zero ctia sé triv (khdng
hién thi nhueng héu ngam)-b&ngF. Do do, viét F.
3

1F00A
-B2

EF58 —F nay tra 16 da mugn. Do dé F tré thanh E. L4y F _triy zero cla so' trir (khdng
hién thi nhung ngadm hiéu) la E. Do d6 viét E.
1F00A
-B2

1EF58 — MO0t trir zero cla s6 trir (khong hién thi nhwng ngadm hiéu) 1a 1. Do d6, viét 1
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CHU PIEM 1.8

REPRESENTING NUMBERS IN A COMPUTER
Tpinh baij cdc s6 tpong mot maij tinn

All numerical data are represented inside the computer as a sequence
of zeros and ones. The arithmetic operations, particularly the subtrac-
tion, raise the possibility that the result might be negative. How does
the computer know whether a particular number represents a negative
quantity or not? The answer to this question depends on the convention
used to represent the numbers. In addition to the unsigned representa-
tion of a numerical quantity already discussed (see Section 1.1.1), there
are some other conventions to represent both negative and positive
numbers inside the computer. In this section we will discuss only two of
these conventions (the sign-magnitude and the two’s complement). An
additional convention (one’s complement) will be discussed later in the
chapter (see solved problem 1.21),7Any numerical convention needs to
differentiate two basic elements-of-any given number: its sign (positive
or negative) and the numerical value-itself without the sign (the magni-
tude).

When representingcnumbers| in @ny) of these cconventions the notion of
“basic unit” needs to be stated explicitly since it may vary from manufac-
turer to manufacturer., In addition, it is necessary.to choose one of the bits
of the basic unit as the “sign bit.” The leftmost bit is generally selected for
this purpose. As any other bit, this bit canbe 1or 0. Computer manufactur-
ers have agreed to use 0 as the “positive” sign and 1 as the “negative” sign.

1.8.1 The Sign-magnitude Convention

In this convention, given a basic unit of n bits, the leftmost bit is used
exclusively to represent the sign. The remaining (n - 1) bits are used for
the magnitude. Figure 1-2 shows that bit number 7 is considered the sign
bit. The remaining digits (0 through 6) are used to represent the magni-
tude. The range of numbers that can be represented in this convention
varies from "2"* + 2nl - 1]

EXAMPLE 1.21 What is the sign-magnitude representation of the decimal
numbers -41 and +41 if the basic unit is a byte?

Since the number +41 is positive we have to set the sign bit to 0. The
remaining 7 bits will be used to represent the magnitude.

The binary representation of decimal 41 is given by the following bi-
nary sequence 0101001. That is, 41(10 = 0101001@2

The sign-magnitude representation of the number is 00101001
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To represent the sign-magnitude of -41 we only need to change the sign
bit from zero to 1. Since the binary representation of its magnitude is the
same, we have that the sign-magnitude of -41 is 101010012

EXAMPLE 1.22 What is the decimal equivalent value of the sign-magnitude
binary sequence 10110111?

The number is negative since its sign (the leftmost bit) is 1.

The magnitude of the number is given by the sequence of bits 0110111.
Using the procedure of Section 1.1.1 we find that

01101112= (1%25) + (1*24) + (122 + (1*2) + (1*2°)
=32+16+4+2+1
= 55

Therefore, the decimal equivalent of the number 10110111 represented
in sign-magnitude is -55.

Addition of two numbers in sign-magnitude is carried out using the
usual conventions of binary arithmetic..However, if both numbers have the
same sign, we add their magnitude and copy the same sign. If the signs are
different, we determine which number has the larger magnitude and sub-
tract the other from it!“The'sign-of-the 'result'is-the' sign of the operand
with the larger magnitude.

As indicated before, given n bits, in sign-magnitude representation, the
range of numbers that can~be-represented-varies~from -2r*+ 2"". There-
fore, if the result of an arithmetic operation falls outside that range, we
will say that the operation causes an overflow.

EXAMPLE 1.23 What is the decimal value of the sum of the binary num-
bers 10100011 and 00010110 if they are represented in sign-magnitude?
Assume that the basic unit is the byte.

Notice that the numbers have different signs: 10100011 is negative and
00010110 is positive. To calculate their sum, it is necessary to find out
which of these two numbers has the larger magnitude. Using the proce-
dure of Section 1.1.1 we have that:

Number: 10100011

Sign: 1 (negative)

Magnitude: 0100011 = (1*25) + (1*2") + (1*2")
=32+2+1
=35

Decimal value: -35
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Number: 00010110

Sign: 0 (positive)

Magnitude: 0010110 = (1*24) + (1*22) + (1*2%)
-16 +4+2 Decimal value: -35
= 22

Decimal value: +22

Value with the largest magnitude: 35 since 35 > 22.

Sign of the difference: negative (sign of the number with the larger numeri-
cal value)

Numerical value of the difference: 13(35 - 22 = 13)

Therefore, the decimal value of the sum is -13.

1.8.2 The Two’s Complement Convention

The two’s complement convention or 2’s complement is the most
popular among computer manufacturers since it does not present any of
the problems of the sign-magnitude(ar one’s complement (see solved prob-
lems 1.21 and 1.22). Positive numbers are represented using a similar
procedure to that of the sign-magnitude. Given n bits, the range of num-
bers that can be represented in two’s complement is -2"' to 2"1- 1. Notice
that the range of negative cnumbers jisione) largerjthan the range of the
positive values.

To represent a negativernumber!in this ‘canvention, follow the three-step
process shown below:

Step 1. Express the absolute value of the number in binary.

Step 2. Change all zeros to ones and all ones to zeros in the binary
number obtained in the previous step. This process is called
‘tomplementing the bits.”

Step 3.  Add one to the binary number of step 2.

In the two’s complement convention, given a negative number, to find
its positive counterpart we exercise steps 2 and 3 of the previous process.

EXAMPLE 1.24 What is the two’s complement representation of -31?

Step 1. The absolute value of the number is 31. Using the procedure
of Section 1.5.2, we have that the binary representation is
00011111(2. That is, 31(10= 000111112

Step 2. Changing all zeros to ones and vice versa, we have that the
number looks like 11100000.

Step 3.  Adding 1 we have that
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11100000 +
1

11100001

Therefore, the two’s complement representation of-31 is 11100001. Notice
that the sign of the result is 1 as it should be.

EXAMPLE 1.25 What is the decimal positive value of the two’s complement
number 111001007

Follow steps 2 and 3 of the procedure indicated above since the number
is negative.

Step 2. Complement all bits of the given number. That is, change
11100100 to 00011011:

Step 3.  Add 1 to the previous result and we have

oooHotH+
1

00011100

Therefore, the positive counterpart of 11100100 is 00011100. The value
of the latter number can be-calculated-using-the-procedure of Section 1.1.1.
Thus, the decimal positive counterpart of the given number is 28.

1.8.2.1 Arithmetic Operations in Two’s Complement

To add numbers represented in two’s complement treat the numbers as
unsigned integers. That is, treat the sign bit as any other bit of the num-
ber. Ignore any carry out of the leftmost position if there is one. To sub-
tract two’s complement numbers, treat the numbers as unsigned integers.
If a borrow is needed in the leftmost place, borrow as if there were another
bit to the left of the minuend.

EXAMPLE 1.26 What is the result of the addition of the numbers 11000111
and 11011101 if both numbers are represented in two’s complement nota-
tion? What is the decimal value of the result?

11000111 +
11011101

O*141=0 with a carry of 1. Write 0 and carry 1.
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1
11000111 +
11011101

00 — The carry plus one is zero with a carry of 1. This zero plus zero is zero. Write 0
and carry 1

1
11000111 +
11011101

100 — The carry plus one is zero with a carry of 1. The zero plus one is one. Therefore

write one and carry 1.

1
11000111 +
11011101

0100 —The carry plus zero is one. Thisione plus one is zero with a carry of one. There-

fore, write zero and carry one.

1
11000111 +
11011101

00100 — The carry plus zero is one. This one plus one is zero with a carry of one. Write
0 and carry 1.

1
11000111 +
11011101

100100 —The carry plus zero is one. This one plus zero is one. Therefore, write 1.

11000111 +
11011101

0100100 — One plus one is zero with a carry of one. Therefore, write zero and carry one.

11000111 +
11011101

10100100 — The carry plus one is zero with a carry of one. This zero plus one is one.

Therefore, write 1 and ignore the carry.
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The decimal value of the result is *92. Note that -92 = -57 -35. Observe

that 10100100 = -92, 11000111 = -57 and 11000111 = -35.

EXAMPLE 1.27 What is the result of subtracting 11011101 from 00111001?
Assume that both numbers are represented in two’s complement notation.

00111001
-11011101

0 —One minus one is zero. Therefore, write zero.

00111001
-11011101

00 —Zero minus zero is zero. Therefore, write zero.

00111001
-11011101

00 —Zero is less than one. Borrow “two” from higher unit. Since two minus one is

one, write one.

0
00114001
-11011101

1100 -The one (shown in bold and strikethrough) “paid”the unit that was borrowed
by the zero. The one became a zero. Since this zero is less than one, borrow “two”
from the higher unit. Therefore, write one since two minus one is one.

0
00111001
-11011101

11100 -The one (shown in bold and strikethrough) “paid” the unit borrowed in the

previous step. The one became a zero. Since zero is less than one, follow a process
similar to the one described in the previous step. Therefore, write one.

0
00411001
-11011101

011100 -The one (shown in bold and strikethrough) “paid” the unit borrowed in the

previous step. The one became a zero. Since zero minus is zero. Therefore, write
zero.
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(00111001
-11011101

1011100 — Zero is less than one. Borrow a “two”and write one since two minus one is one.

1
«0111001
-11011101

01011100 m The zero became a one. Write zero since one minus one is zero.

Notice that the previous operation assumes that there is an “invisible”
one-bit to the left of the minuend. This “invisible” bit paid the 2’s borrowed
by the leftmost zeros.

1.8.2.2 Overflow Conditions in Two’s Complement

As indicated before, given nrbits, the range of numbers that can be
represented in two’s complement:is;~2"1to 2"'1-1. Whenever the result of
an operation falls outside that range-an overflow condition occurs. We will
notice that in all overflow conditions;-the sign of the result of the operation
(addition or subtraction) is different than that of the operands. That is, if
the operands are both, positive, the result is negative or if the operands are
both negative the result'is positive: Solved"problems 1.15 and 1.16 illus-
trate another method to detect if an overflow has occurred.

EXAMPLE 1.28 What is the result of adding the following two’s comple-
ment numbers 11000111 and 101001007 11000111 + 10100100

11000111 +
10100100

1 —Worite one since one plus zero is one.

11000111 +
10100100

11 —Write one since one plus zero is one.

11000111 +
10100100

011 — Wrrite zero since one plus one is zero with a carry of one.
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Table 1-5 Decimal Representation of Digits 0-9
in Two Different Weighted Codes

Decimal Digit Weight Weight
8-2-4-1 2-4-1-2

0 0000 0000
1 000 1 000 1
2 00 10 0010
3 00 11 00 11
4 0100 0100
5 0101 10 11
6 0110 1100
7 0111 110 1
8 1000 1110
9 100 1 1111

Two questions need to be answered\concerning the dual representation of
a digit. First, how does the computer know which one is the correct code?
Second, can both be used interchangeably? The answer to the latter question
is no. Only one code word can be used. However, this does not answer which
of the two code words is‘the'lcorréctcone. I Tié'answer'this question satisfacto-
rily we need to define the notion of a self-complementing code. A code is said
to be self-complementingif; given any:-decimal digit Ncand its corresponding
code word XjX~XA the value of 9 - N (the 9’s complement of the decimal)
can be obtained by complementing the bits of the code word. We will use the
notation X to indicate the complement of a bit X.

EXAMPLE 1.31 The code 2-4-2-1 is self-complementing. Notice that in this
code the 9’s complement of any decimal can be obtained by complementing
the bits of its corresponding code word.

Representation of y - N in

Decimal (N) 2-4-2-1 9-N 2-4-2-1
0 0000 9 1111
1 000 1 8 1110
2 00 10 7 110 1
3 00 11 6 1100
4 0100 5 10 11
5 10 11 4 0100
6 lion 3 0011
7 110 1 2 00 10
8 1110 1 000 1
9 1111 9 0000
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1.8.3.2 American Standard Code for Information Interchange

Computers are also used extensively to process alphanumeric informa-
tion. To carry out this task the most common approach is to encode the
individual characters that need to be manipulated. On a typical English
computer keyboard there are at least 128 different characters:

Digits: 10

Letter (upper and lower): 52

Special symbol: 33 includes |, @ #, $, %, A &%, (,) etc.

Control characters: 33 includes Enter, space, backspace, etc.
128

The minimum number of bits necessary to represent these many char-
acters is 7 since 2' = 128. The most-common code in the computer industry
is the 7-bit code known as the:American Standard Code for Information
Interchange or ASCII for shorti=However, since the basic un-t of storage is
the byte, all ASCII codes are represented using eight bits. This leaves the
most significant bit as zero. Another code used extensively by the Interna-
tional Business Machines, Corporation.is the Extended Binary Coded Deci-
mal Interchange Code'or EBCDIC 'for short. In'this book we only consider
the ASCII code. The set of ASCII characters is shown in Chapter 3. The
ASCII code was devéloped-by'theyAmerican /National Standards Institute
(ANSI) to allow information_exchanges between equipment created by dif-
ferent manufacturers.

EXAMPLE 1.32 What is the ASCII representation of the message “Hello
World™ Assume that addresses increase from left to right.

A sequence of characters is represented in memory as a series of con-
secutive bytes. Each byte holds one ASCII character code. Using the chart
in Chapter 3 (see page 64) and the hexadecimal equivalent of each charac-
ter the message representation is

Hello World
48 65 6C 6C 6F 20 57 6F 72 6C 64

Observe that the space character (hex 20 or decimal 32) is a character
like any other. However, the authors recognize that it is an elusive charac-
ter that is very difficult to see. We have also assumed that the addresses
increase from left to right to facilitate the reading of the characters.
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1.8.4 Error Detection

When binary data are transmitted over any type of communication line,
the possibility of an error in the transmission always exists due to equip-
ment failure or the presence of “noise.” When an error occurs it is possible
that one or more bits of a byte could change from 0 to 1 or vice versa.
Whenever this happens a code word can be changed into an incorrect but
valid code or to a sequence of bits which do not represent anything. In this
book we will only consider the detection and correction of single errors.
That is, errors where only one single bit changes.

The numbers of bits that have to change within a byte before the byte is
converted into an invalid code is sometimes used as a criterion for classify-
ing codes. If only one bit of a byte needs to change, the code is said to be a
single-error-detecting code. If only two bits need to change then the code is
said to be a two-error-detecting code. To detect single errors we use an
extra parity check bit. A parity bit is used to ensure that each code word,
including the parity bit, has an eveh numbers of |’s (even parity) or an odd
number of 1’s (odd parity). Table|1{6l/shows the even parity bit for the
error-detecting code 8-2-4-1.

Table 1-6

Weight Parity Bit
Decimal Digit 82X 1 (even parity)

0000
0001
00X0
00 11
0100
0101
0110
0111
1000
1001

© 00 N O U WN R O
O b OOk O e, O

One of the most common tasks encountered in any computer system is
that of transmitting information from one computer to another. The com-
puter that sends the information is called the source; the computer that
receives the information is called the destination. Both sender and re-
ceiver follow international standards to accomplish this task. It is assumed
that the transmitted signal is divided into a series of one-bit intervals of
length T During each of these intervals the source will send either a 0 or a
1 (shown in Fig. 1-8 as high and lows).
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To communicate among themselves, computers may follow a convention
like the one illustrated in Fig. 1-9. It is the responsibility of the destina-
tion to detect the value and correctness of the received signal.

The process that two computers may use to communicate with each
other can be described as indicated below. We will use Fig. 1-9 as a refer-
ence.

(1) If the source is not sending any message, it continuously transmits
a sequence of Is.

10 11 0 10 1

Fig. 1-8 Representation of 1 and 0 as high and lows.

Parity Stop
bit , , bit

byte-being-transmitted

Fig. 1-9/Typical (byte/ format for-data’transmission.

(2) A O-bit indicates the beginning of the message. This first 0-bit is
called the start bit. It is assumed that the bytes making up the
message follow the start bit.

(3) The parity check bit is set according to the parity convention being
used (even or odd).

(4) After the parity check bit another 1-bit (the stop bit) is transmit-
ted to indicate that the transmission of the entire byte has been
completed.

(5) At this point the source may continue transmitting the next byte or
it may start transmitting a continuous sequence of I’s indicating
that there are no more messages for the time being.

EXAMPLE 1.33 Two computers are communicating with each other using
the data format convention of Fig. 1-9, the ASCII character set and even
parity: The message shown below has a parity error. How does the computer
recognize that an error has occurred? Can the computer tell the position of
the complemented bit? Assume that the start bit is not shown. The arrow
indicates the direction in which the characters need to be considered.
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(0101011001 0110100101 0110111101 0110110001 0110010101 0110010001
(0111001111 0010000011 0110000111 0111001001 0110010101 0010000011
(0110001011 0110110001 0111010111 0110010101 0010111001

Using the format of Fig. 1-9 each sequence of ten bits (one 8-bit byte,
one parity check bit and one stop bit) can be considered as the representa-
tion of a single character of the message. Working with each group of bits
separately and dropping the stop bit we can check the rightmost bit, the
parity bit (shown in bold below).

1 010101100 2. 011010010 3. 011011110 4. 011011000
5. 011001010 6. 011001000 X 7. 011100111 8. 001000001
9 011000011 10. 011100100 11. 011001010 12. 001000001
13, 011000101 14. 011011000 15. 011101011 16. 011001010

17. 001011100

The parity check bit of group No.:6 should be one instead of zero since
we are working with even parity. Observe that the computer cannot tell
the position of the erroneous complemented bit. Use the chart in Chapter
3 to decode the message. Can you guess-the word that was changed? Can
you tell the bit that was complemented? We leave these questions as an
exercise for the reader.

The previous example shows that using the parity bit alone the com-
puter can tell that an error’has'‘occurred but‘cannot'tél the position of the
bit that was complemented.

In general, given n bits, to obtain an error-detecting code no more than
half of the 2” possible combinations of these n bits can be used. In addi-
tion, the code words must be chosen in such a way that, for any code word
to produce another valid word, at least two bits must be complemented.
The minimum number of bits that need to change in a code word to produce
another valid coded word is called the minimum distance of the code.
Therefore, we can rephrase the previous statement by saying that given n
bits, to obtain an error-detecting code its minimum distance must be two
or more. The even parity 8-4-2-1 code shown in Table 1-6 has a minimum
distance of two.

1.8.5 Error Correction

Once an error has been detected, there are some methods that can be
used to identify and correct the complemented bit. In this section we will
consider some of the error-correcting codes. In general, a code is said to be
an error-correcting code if the correct code word can always be inferred
from the erroneous code. The Forward Error Correction (FEC) and the
Hamming Code methods are examples of this type of code. Both methods
require additional redundant bits to identify and correct the errors.
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1.8.5.1 Forward Error Correction

In this correction schema, a parity block complements the parity bit
of each byte after a predetermined number of n bytes. Each bit of the
parity block checks the parity of the preceding n bits that occupy the same
position in the preceding n bytes. Using both pieces of information it is
possible to find and correct the bit in error. Example 1.34 illustrates this
method and the use of the msb of an ASCII code as a parity bit.

EXAMPLE 1.34 Assume that two computers communicate with each other
using ASCII code and that a parity block is transmitted every four bytes.
In addition, consider that even parity is used at both the byte level and the
block level. Parity bits are shown in italics and the parity block is shown
in bold.

Bytes Transmitted Bytes Received
01100011 01100011
71100001 71100001 ) .
01110100 01111100 Error in this
N row. Parity bit
) 71110011 71110011 (in italics) is zero
In the Parity block § 00000101 00000101 but there is an
each bit checks odd number of
the parity along a I’ in this

particular column.
Error in this column.
Parity bit of the parity
block for this column (in
bold) is zero but there is
an odd number of I’ in
the column.

It is the responsibility of the receiving computer to check the parity of
every column and every row. Whenever the computer identifies the bit in
error in a particular byte it complements the bit to recover from the error.

1.8.5.2 Hamming Code

This method can be used to provide multiple-error detection. The funda-
mental principles in constructing this code for m given bits are as follows:

Q) Add k additional parity checking bits denoted by pp p2 ... pk to the
m given bits. The resulting code will have code words of (m + k) bits.
Choose the value of k so that it satisfies the inequality

2k>ra + k + 1

For example, if we want to transmit four data bits (m = 4), the value of
k must be 3 since
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23>4 +3+1

This result implies that we need to add three parity checking bits
denoted by pp p2 and p3

(2) Number the (m + k) bits 1through m + k; start by assigning 1to the
most significant bit and continue until you assign the value m +k
to the least significant bit. Consider these numbers as the posi-
tions of the bits in a code word.

(3) Place the checking bits in positions 1, 2, 4 . .. 2K' of the code word.
When k = 3, the checking bits are placed in positions 1, 2, and 23L
That is, in positions 1, 2, and 4.

The position of the bits b,, b2 b3 and b4and the checking bits pi, p2,

and p3 in the encoded word is as follows:

Position—= 1 2 3 4 56 7
Pi R P3| b2 b3 b4

(4) Form k sets, P,, P2...Pkofbinary numbers. The binary numbers in
set Pi should be such that their-representation has k or fewer bits
and has 1 in the jth, position. Select p; in such a way that it has
even parity in the(positions indicated| by the elements of the set Fj.

For k = 3 form sets Pp P2 and P3 The elements of each of
these sets should have;3 or fewer:hitsdinstheirfepresentation. Table
1-7 shows the seven possible combinations that we can form with 3
bits that satisfy the condition of step 4. According to this table the
sets and their elements are:

Pl = (1,3571 P2 =(2,3,6,71 P3 = 14,5,6,7)
Notice that the elements of P1 have 1’ in column 1, the elements

of P2 have I’ in column 2, and the elements of P3 have I’ in
column 3.

Table 1-7

p3 p2 p

N TS WDN
PR PP OOOo
R OORFrR Kk O
RO R OR O
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Therefore,
select Pj so as to establish even parity in positions 1, 3, 5, and 7.
select p2so as to establish even parity in positions 2, 3, 6, and 7.
select p3so as to establish even parity in positions 4, 5, 6, and 7.
(5) Form the code word to be transmitted by adding the appropriate
checking digits so that the parity condition of the previous step is
satisfied.

EXAMPLE 1.35 If the sequence 1101 (data) is to be transmitted, what is
the code word if Hamming Code is used?

Position 1 2 3 4 5

Transmitted data 1 0 1
Even parity 1 1 1
in positions

1, 3, 5, 7 requires

that pi =1

Even parity

in positions

2, 3, 6, 7 requires

that ft = 0

Even parity

in positions

4, 5,6, 7 requires

that p, =0

The code word is formed by concatenating the value of the bits in posi-
tions 1through 7. In this case the actual word being transmitted is 1010101.

Note: The reader should be aware that depending on how the bits are
numbered we may obtain a different value. In this section, as indicated in
step 2, we assign the value 1to the most significant bit and the value 7 to
the least significant bit. The code will work with either convention as long
as the reader is consistent in using the numbering scheme.

To locate and correct the error use the following steps:

(1) Perform k parity checks on selected digits of each code word. The
result of each of these parity checks is either 0 if no error has
occurred or 1 if an error has been detected.

(2) Using the results of the parity tests, form a binary number rkr2.
rr The decimal value of this number gives the position of the erro-
neous digit.
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EXAMPLE 1.36 Assume that the word sent is 1010101. If the word re-
ceived is 1011101, find the position of the bit in error using the procedure
indicated above.

(1) Since three checking digits were added, three parity checks need to
be performed.

Position 1 2 3 5 6 7

A @ b b B
Data 1 1 1 1
parity check for p, = 1 1 1 1 rl « Osince parity is even
parity check for p2= 1 r2 = 0since parity is even
parity check for p, - 1 3 = 1since parity is odd

The position of the erroneous bit is r&2j = 100. The decimal value of
this number is 120'0° = 1*22 = 4. This result indicates that the erroneous
bit occupies position 4 on the received byte as we have already assumed.
The bit on the 4th position is then,.complemented to form the correct
message.

HUONG DAN POC HIEU CHU PIEM 1.8

1.8 TRINH BAY CAG-CON-s-6-TFRONG-MAY-TINH

T4t cd cac di liéu s6 dugc trinh bay bén trong may tinh dwéi dang
mot chudi cac sb zero va s& 1. Cac phép toan hoc dic biét 1a phép triv
6 thé co két qua &m. Lam sao may tinh hiéu dvgc mot s6 dac biét mo
td cho s6 &m? C&u tra loi nay phu thudc vao nguyén tac st dung dé
trinh bay cac con s6. Cach mo ta mot so khéng ddu da dwoc thdo luan
(xem phan 1.1) c6 nhigu quy tic trinh bay céc sd dwong va am trong
may tinh. Trong phan nay ching ta sé thao luan hai quy tac (dau do
I6n va phan bu cda hai). Mot quy tdc bd sung (phan bu cia mot) sé
dwgc thao luan sau chwong nay. (xem bai tap 1.21). Bat ky quy tac s6
nao cling c¢6 hai thanh phan khac biét ca ban clla mot s6 da cho: dau
cta né (dwong hodc am) va gia tri khong dau (do lan).

Khi biéu dién cac s trong cac quy tac nay, khai niém vé don vi co ban
can dugc phat biéu chinh xac bdi vi n6 c6 thé khac nhau tly theo nha
san xudt. N6 can phai chon mét trong cac bit clia don vi co ban la bit
tin hiéu. Bit trdi nhdt dwgc chon cho muc dich nay. Cac bit khac cd
thé 1 hodc 0. Cac nha san xudt may tinh déng y st dung 0 nhu la ky
hiéu ‘tlwong”va 1 la ky hiéu am ‘am”
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1.8.1 Quy uéc vé dau do Ién

Trong quy uéc dwoc cho b&di mdt don vi co ban la n bit, bit trdi nhat
dwoc ding dé mo ta tin hiéu. Cac bit con lai (n - 1) dvoc dung dé md
td do lan. Hinh 1.2 minh hoa bit s6 7 la bit tin hiéu. Céac s6 con lai (0
dén 6) la bit dvgc dung d€ mob ta do lon. Céc s6 dwgc mo ta trong quy
tac nay nam trong 2"*" +2"1- 1

VI DU 1.21 Trinh o8y d4u do6 I6n cha cac s6 thap phan - 41 va +41
néu don vi co ban la byte?

B&i vi s6 + 41 la s6 duong do dé ta sé dat bit ky hiéu la 0. 7 bit con lai
sé& dwoc st dung dé mo ta do Ion.

Kiéu trinh bay nhi phan cia s6 thap phan 41 dwoc cho bdi chudi thap
phan 0101001. Nghta 1a 41a0 = 0101001Q

Trinh bay dau do Ién cla s6 nay la 001010012

D& trinh bay ddu d6 Ion cia 41:ta chi,can thay ddi bit tin hiéu tir zero
sang 1. Vi mé t&d do lén cta sé nhijphan la nhw nhau, do dé ta c6 dwgc
tin hiéu ctia do I6n cla - 41 la 110101001 @

VIDU 1.22 Gia tri thap phan twong ng cha tin hiéu do 16n cda chudi
nhi phan 1011011 la bao nhiéu?

S6 nay la s6 am boi Vi'tin “hiéd clla' no (& bit trai nhat) bang 1

Do 16n cla s6 duoe cho bdi chudi-cla bit 0110111, Bang cach sk dung
phrong phdp & phan 1.1.1 ta tim dugc.

OLL0MI1(R = (129 + (1%24) + (1%22) + (1*2°) + (1*29)
=32+ 16+4+2+1
=55

Do d6, s6 thap phan twong (rng cta s6 10110111 dwgc md ta theo tin
hiéu do 16n la - 55.

Cong hai sd trong tin hiéu dd lén duoc tinh bdng cach st dung céc
phép tinh nhi phan théng thuong. Tuy nhién, néu hai s6 nay cung
dau, chlng ta cong do Ién roi sao chép dau dd, néu cac dau khac
nhau, chlng ta xac dinh s6 nao Ién hon va trlr cho sé con lai. Dau cla
két qua la dau cla toan hang c6 do I16n hon.

Nhu da trinh bay & truéc, cho n bit, trong mo ta tin hiéu do lén, cac s
duoc trinh bay ndm trong doan 2" + 2ni m1 Do d6, néu két qua cla
phép toan ndm ngoai dady nay, ta ndi phép toan nay la nguyén nhan
gay ra tran by nho.

ViDU 1.23 Gia tri thap phan cta t6ng hai s6 nhi phan 10100011 va
00010110 la bao nhiéu néu ching dwoc mo ta theo dau do 16n? Gia st
rang don vi co ban l1a byte.
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Lwu y rdng cac so c6 cac ky hiéu khac nhau la: 10100011 1& s6 &m va
00010110 la dwong. D€ tinh toan téng, chling ta can tim sb lén hon.
Bang cach st dung phuvong phap & phan 1.1.1 ta cé duoc.

S6: 10100011 S6 : 00010110

Ky hiéu: 1 (am) Ky hiéu: 0 (duong)

Do lon: 0100011 = (1*25 + (1*2) + (1%2°) DY 16n 0010110 = (1724 + (1*2°) + (1*2)
=32+2+1 =16 +4+2
=35 “ 2

Gia tri thap phan:- 35 Gia tri thap phan: + 22

Gia tri lén nhat cta: 35 vi 35 >22

Ky hiéu khac nhau: am ( ky hiéu clia s6 c6 gia tri lon hon)
Tinh ra gia tri khac: 13(35 m22) = 13)

Do do, gia tri thap phan cua tong la 1]13.

1.8.2 Quy tdc phan bu cla hai
Quy t&c phan bu cla hai hodc phan bu 2 1a phép tinh phé bién nhét
clia may tinh béi vi,n6é khdng,gap bat.ky van dé gi cling nhu quy tac
dau do I6n hodc phan'bu-cla’1(Xem "bai'tap-1.21 va 1.22). Cac sb
duong dwgc mo ta giéng nhu dau do Ién. Cho n bit, day cac sd duoc
miéu ta trong phan’buichachai'la “2+cho'déni2nk - I.Lwru y rang day
s6 am 16n hon gia tri_cla day s6_dwong.
P& md tdA mot day s6 am trong quy tac nay, hdy theo ba budc sau:
Buoc 1. Biéu dién gia tri tuyét d6i cta s6 nay dwdi dang nhi phan.
Buwoc 2. Thay d6i tat ca cac s6 zero bang 1 va tat cd s6 1 thanh zero
trong s6 nhi phan da tinh trong buéc trudc. Qua trinh nay
duoc goi la ‘phan bu cla bit”

Budc 3. Thém cong 1 vao sd nhi phan & buéc 2.

Trong quy tdc phan bu cda hai, véi mot s6 am da cho, dé tim gia tri
duong tvong ¢ng, ta thuc hanh cac buéc 2 va 3.

VI DU 1.24 Phan bu cla hai bang bao nhiéu &ng véi s6 317

Bwéc 1. LAy tri tuyét ddi cla sd nay bang 31. Bang cach sd dung
phuvong phap & phan 1.5.2, chling ta c6 dwgc s6 nhi phan
tvong ng la 00011111 a Nghfa la 31(102=00011111r

Budc 2. Thay ddi tat ca s6 zero thanh 1 va nguoc lai, ching ta c6 duac
s6 11100000.

Buwéc 3. Cong 1 ching ta c6 dwgc
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11100000 +
1

11100001

Do d6, phan bu hai cda s6 31 la 11100001. Lwu y ring dau cla cla

két qua la 1.

VI DU 1.25 Gia tri dwong thap phan, ctia phan bu hai l1a 11100100 Ia

bao nhiéu?

Tuan theo cé&c bwéc 2 va 3 clia phwong phap chi dan a trén thi s6 nay

la am.

Buwoc 2. LAy phan bu cho cac bit clia s6 da cho. Do d6, nd s& ddi la
11100100 thanh 00011011.

Bwéc 3. Cong 1 vao két qua ta-co

00011011+
1

00011100

Do dé, phan dvong-twong (kng cda 11100100 la 00011100. Gia tri cla
s6 sau c6 thé dwoc tinh toan bang cach st dung phwong phap & phan
1.1.1. Do d6, két qua s6-dwong-cla-sé-dacho-ta-28.

1.8.2.1 Cac phép tinh sé hoc trong phan bu cda hai

D& cong cac sO dwgc md ta trong phan bu cda hai hdy xem cac s6 nay
la cac s6 nguyén khdng ddu. Piéu nay cé nghia la hdy xem cac ky hiéu
bit nhu 1a mdt sé nguyén khac. Bé qua bat ky gié tri nhé nao & vi tri
trai nhat néu co. D& trir cac s6 bu, hdy xem céc s6 nay la s6 nguyén
khéng dau. Néu can muwgn thém tai vi tri bén trai, hdy mugn néu cé
mot bit khac ndm bén trai.

Vi DU 1.26 K&t qua cla phép cong céc sd 11000111 va 11011101
bang bao nhiéu néu ca hai s6 nay dwgc mé ta dwéi dang phan bu cla
hai? Gia tri thap phan nay bing bao nhiéu?

11000111+
11011101

0 —1+1=0v6i 0nhé 1. Viét 0 nhé 1
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11000111 +
11011101

00 - Lay s6 nhé cong véi 1 bang 0 nhé 1. 0 cong O bang 0. Viét 0 nh¢ 1.

1
11000111+
11011101

100 - Lay s6 Nh@'cong voi 1bsng 0 NhG 1. LAy 0 cong 1 biing 1. Do dé viét 1 hhd
1
1
11000111 +
11011101

0100 - Lay s6 nhé cong voi 0 bang-t—kdy s6 1 cong véi 1 bang 0 nh¢ 1. Do dg,
Viét o nh6 1

11000111 +
11011101

00100 —LAy sonhé cong 0 bang 1. LAY 1 cong véi 1 bang 0 nhé 1. Viét 0 nha 1.

1
11000111 +
11011101

100100 - Lay s6'nh¢ cong véi 0 bang 1. LAy 1 cong 0 bang 1. Do dé viét 1.
11000111 +
11011101

0100100 - Mot cong mot bang 0 nhé 1. Do d6, viét 0 nho 1

11000111 +
11011101

10100100 - Ldy nhacong 11a 0 nh6 1. LAy 0 ndy cong vdi 11a 1. Do d6 116t 1 va bo
phan nhé.

Gia tri thap phan cua két qua nay la 92. Luuy rang 92 = 57 - 35 Do

d6 101000100 = 92, 11000111 = 57 va 11000111 = 35.

VIDU 1.27 Két qua claphép trir 11011101 tlr 00111001 la bao nhiéu »
Gia s cd hai s6 nay duwogc trinh bay dwéi dang phan bu cua hai.
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00111001
-11011101
0 - 1trir 1 b&ng 0. Do d6 viét 0.
00111001
-11011101
00 - 0 trr 0 bang 0. Do d6 viét 0.
00111001
-11011101
00 - 0 nhé hon 1, do d6 mugn “hai”tlr dan vi cao hon. Do dé 2 trir 1 1a 1, viét
1L
0
00111001
-11011101
1100 - 1 (dugc in dam va ké-ngang) “tra lai”cho s6 da muon tir zero trvéc do. 1

tré thanh 0. B&i vay 0 nhé hon 1, mwon “hai”tinh tir don vi cao han. Do
d6, viét mot tr2 trie 114 1

0
00111001
-11011101
11100 - i (duoc in dam va ké ngang) “trad lai" cho s6 da muwon tir zero trwée dé. 1
tro thanh 0. Vi 0 nho hon 1, thyc hién theo qui trinh twong tv nhu qui
trinh da dwgc m6 ta trong budc truée do,. Do do, viét 1.
0
00111001
-11011101
011100 - 1 (duoc in dam va ké ngang ‘phéai tra" cho sé dugc mwon & buéc trude. 1
trég thanh 0. B&i vi O trir 0. Do do, viét 0.
00111001
-11011101
1011100 - 0 nhé hon 1. Muon “hai" va viét 1vi 2 trir 11a 1.
1
90111001
-11011101

01011100 —zero tra thanh 1. Viét 0 béi vi 1 m1 la zero.
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Lwu y rang gia st phép toan & truéc c6 mot bit khong nhan thdy nam
& bén trai cla so bi trir. Bit khdng nhin thdy nay sé trd hai dwgc muon
bdi zero trwéc do.

1.8.2.2 Céac diéu kién tran bd nhé trong phan bu cua hai.

Nhu hwéng dan ¢ phan trude véi mot s6 n da cho, day cac sd dugc biéu
dién theo han bu cua hai la 2"1dén 2" 1- 1. Cudi cung két qua cla
moi phép todn nam ngoai day nay thi diéu kién tran bd nhé xay ra.
Chlng ta thdy rang trong tat ca diéu kién tran b nhé dau két qua
cla toan tlr (cong hoac trir) khac véi cac todn hang khac. Diéu nay la
vi néu cac toan hang lai dwong thi két qua la am hodc néu cac toan
hang am thi két qua la dwong. Céc bai tap 1.15 va 1.16 sé chi ra
phrong phap khac dé phat hién viéc tran bd nhé c6 xay ra hay khong.
VI DU 1.28 Néu két qua cla phép cdng so bu cla hai la 11000111 va
10100100 1a béng bao nhiéu?

11000111 +
10100100

1* Viét 1 bdiui 1congOla 1
11000111+
10100100

““Viét 1 boi virmdt L cong<0la, 1.
11000111 +
10100100
011 — Viét 0 bdi 1 cong | la zero nhé 1

1
11000111 +
10100100

1011 - Phén nhé cong 0 1a 1. 1cdng 0 la 1. Vi vay viét 1.

11000111 +
10100100

01011 — 0 cdng 0 la 0. Do dé,u viét 0.

11000111 +
10100100

101011 - Ocdng 1l1a 1 Viét L
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ncxxmi +

10100100

1101011 — i cdng 0 la 1. Do d6 viét 1.

11000111 +
10100100

01101011—2 cdng 1 1a 0 nhd 1. Do d6, viét 1 va bo qua phan nhé.

Lwuy rdng mot s6 tran dd xay ra bodi vi két qua cla phép cdng la sé
dwong trong khi cac todn hang déu la s6 am. Gi& tri nay cho thay gia
tri cia n6 ndm ngoai day cho phép trong mot byte theo phan bu cda
hai. Trong thuc t&, voi 8 bit cac gia tri bién doi tir -27dén 2?- 1 hodc
tlr - 128 dén 127 (xem phan 1.8.2). Gia tri tdng theo s6 thap phan tinh
Ia - 149. Gia tri ndy nadm ngoai day, - 128 dén 127.

1.8.3 Cac ma nhjphan valcac.ma chi s6

Con nguwdi thich lam viéc véi-cae-sd thap phan hon vai chudi dai cac
s6 0 ua 1. Mdy tinh lam viéc véi cac chudi nhi phan. D& tao cau noi
trong viéc giao ti€p gira con nguoi va may méc, nhiéu ma sé duoc tao
ra nhiéu doan ma s6 ‘diroc tac ra dé cac s6 thap phan duoc mé ta theo
mot chubi cac s6 nhi phan. Bang cach nay may tinh c6 thé thyc thi tat
ca tinh toan cha noé'trong h& nhiphan réi'sau’'do chuyén két qua nay
sang dang thap phan.cho.lng.dung.cla.con.ngudi. Trong phan nay
chling ta sé xem xét mdt s6 ma quan trong (BCD va Hamming) va céac
méa s6 ASCII.

Mot ma nhiphan la mot nhém n bit c6 2" két hap khac nhau cta 0 va
1 v6i moi t6 hop biéu thi cho mot thanh phan cta mot tap hap dang
dugc ma hda. Vi du véi 2 bit c6 thé biéu dién mot tap hap gdm bén
phan ti khac nhau. C6 nghta la ching ta c6 thé biéu dién bén phan t
khac nhau trong mot tap hap. 22t6 hap khac nhau ma ching ta cé thé
vai dién vai hai bit 1a: 00, 01, 10, va 11. Chdng ta c6 thé lién két méi
t6 hop nay véi mbi phan ti riéng biét cia tap hop khac. Khi dé ching
ta néi rdng méi phan ti ‘tlai dién’cho mot phan ti cha tap hop. Dé
mo td mot tap hop c6 tam phan tr chdng ta chi can ba bit ; d€ mo ta
16 phan tl chlng ta can bon bit. Néu s6 phan t can mo6 ta khong
phai l1a Idy thira cla hai thi ma nhi phan nay s& cé cac cac td hop bit
khéng xac dinh, van dé nay dwgc minh hoa nhu sau.

VIiDU 1.29 C6 bao nhiéu bit can dé mé ta s6 10 trong chi s thap phan?
B&i vi 23< 10 < 24do d6 gia tri nho nhat cta bit dé mo6 ta sé 1

=4. Tuy nhién, vi 2J= 16, do d6 c6 6 (=16 - 10) t6 hop cb 4 bit |
dugc gan vao mot sb thap phan riéng biét.

. — O
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1.8.3.1 C6c ma tang trong

P& mo ta cac chir s6 thap phan bang céch st dung bdn bit cac ma phé
bién nhéat 1a cAc mé ting trong. Trong loai ma nay mdi bit dwoc gan
cho mdt ‘trong lwvgng” Gia tri cia mdi chit sd thap phdn dwoc trinh
bay theo t6 hap cua cac bit dwoc xac dinh bang cach nhan moi bit nay
¢ 10 trong lvgng cla nd va cdng cac tich riéng biét nay lai. Néu w} w2
w3va watwong tng véi trong lwvong cla cac bit bt, b2 b3va btsau do
Isd thap phan N dwoc trinh bay la
N =uith2 + wh2 + w3 + w4

Mat chudi s6 nhi phan md ta cho mot s6 thap phan duoc goi 1a mot
ma tir. BAng 1.5 trinh bay hai ma nhi phan, ma nay véi trong lugng 8,
4, 2 va 1 dwoc biét nhu 1a ma BCD (Binary-Coded-Decimal). Mdi ma
tlr trong BCD la mdt sd6 nhi phan tuong tng véi s6 ma né hién thi.

Bang 1.5 Bang trinh bay s6 thap phan tir 0 - 9 theo hai mé tang

trong-khac nhau

S6 thap phan Trong lugng Trong lvong

8-2-4-1 2-4-1-2
0 0000 0000
1 000 1 000 1
2 0010 0010
3 00 11 00 11
4 0-10-0 0100
5 010 1 10 11
6 0110 1100
1 0111 110 1
8 1000 1110
9 1001 1111

V/ DU 1.30 Trong mé 24-2-1, phan mo t& cda sé thap phan 9 dugc
cho ia 1111. Lwu y rang.

1%2+ 1%4+ 1%2+ 1*1 = 9
Diuw tha vi khi quan sat cAc n& nay la cach trinh bay cla cac s6 thap
phan co6 thé khéng giébng nhau. Hay xeiti ma 2-4-2-1 ching ta c6 thé
trinh bay s6 thap phan 7 theo hai cach khac nhau:
12+ 1%4+ 072+ 1*1=7 va 0 +1*4+ 1*2+ 1*1 = 7
C6 hai cau héi quan tam dén viéc cach trinh bay kép (dual) cla mot
chir s6. TruGc tién, lam cach nao may tinh nh&n ra ma nao la dung?
Cau héi th(v hai cd hai cach nay cd thé dwgc dung thay thé cho nhau
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khong? Cau tra loi cho cau héi th¢ hai la khong. Chi c6 mot ma ti
méi dwgc dung. Bigu nay khdng phdi la cdu trd 16i cho hai ma tu chi
mot cai ding. DE tra 10i théa dang cau hoi nay, ching ta can phai
dinh nghfa khai niém cla moét ma tv bu (self-complementing code).
Mot méa duwgc goi la tw bu néu cho bat ky sé thap phan N nao va cé ma
tlr twong (ng X12X22X32X42 thi gia tri cia 9 - N (phan bu 9 cla so6
thap phan nay co thé xac dinh) bang cach &y phan bu theo cac bit cda
ma tir. Chlng ta sé& st dung khai niém X dé chi ra phan bu cla X.

ViDU 1.31 M 2-4-2-1 la phan bu clia chinh né. Luvuy rang trong ma
nay phan bu 9 clra bat ky s6 thap phan nao cé thé dwoc tinh bang cach
ldy bU cla cac bit clia cac ma tlr twong (ng,

Miéu ta cia 9 - N trong

Thap phan (N) 2-4-2-1 9-N 2-4-2-1
0 0000 9 1111
1 000 1 8 1110
2 00 10 7 110 1
3 00 11 6 1100
4 0100 5 10 11
5 1014 4 0100
6 1100 3 00 11
7 1101 2 00 10
8 1110 1 0001
9 1111 9 000 0

1.8.3.2 M4 theo tiéu chudn My d6i vai cac thong tin trao doi

May tinh cling dugc st dung rong rai dé xr ly cac thong tin s6. Dé
thiyc hién nhiém vu nay, pheong phap phé bién nhéat 1a ma hoa cac ky
ty ddc biét von can duoc xir ly. Trén mot ban phim théng thwong,
tiéng Anh c6 it nhat la 128 ky ty khac nhau.

Cac con s6: 10

Mau tu (in hoa va thwong): 52

Céac ky hiéu dac biét: 33 baogdm !, @ # 2 % A & *(,) V,V...
Cac ky tu diéu khién: 33 baogdm Enter, space, backspace, v,v...
128

S3 bit nhé nhat cdn dé mé t4 nhitng ky tw nay la 7 do d6 27 = 128
(xem phan 1.8.3). M4& 7 bit nay 1a ma ph& bién nhéat trong may tinh
duoc biét nhw 1a2 ma tiéu chudn My cho trao ddi théng tin hodc tén tat
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la ASCII. Tuy nhién, béi vi don vi ca ban cta viéc lwvu trit la byte. Do
d6, toan bd ma ASCII dugc biéu dién bang cach s dung 8 bit. Diéu
nay cho phép hau hét cac bit biéu thi la zero. Ma khac dwgc st dung
rong rai bdi tap doan International Business Machines la Extended
Binary Coded Decimal Interchange Code hodac EBCDIC. Trong sach
nay ching ta sé xem xét ma ASCII. Tap hop cla cac ky tw ASCII duoc
minh hoa & chuong 3. M& ASCII dwgc phat trién bdi vién tiéu chuén
qudc gia M§ (ANSI) dé cho phép trao ddi thong tin gilra thiét bi dwoc
tao bdi nhiéu nha san xuat khac nhau.

Vi DU 1.32 M4 ASCII md ta thong diép “hello World.”1a gi? Gia si
rang dia chi do6 tang tir trdi sang phai.

Mot chudi céc ky tw dugc md ta trong bd nha 1a mot chudi cac byte lién
tuc. Mdi by chira mot ma ky tw bat ky. S dung biéu dd trong chuong
3 va gia tri thap luc phan twong duong clia mdi ky tw thong diép nay
dugc trinh bay la

H el lo Wwo rild
48 65 6C 6C 6F 20-57 6F 72 6C 64

Nhéan xét rang ky tuv trong (hex—20 hoac decimal 32) la mdt ky
ty giéng nhw bat ky ky ty khac. Tuy nhién, ngudi doc sé cam
thdy ky ty nay rdowd, cdaysda moit kyturwdt kho phan biét.
Ching ta cung c6 thé gia st rang dia chi ting tlr trai sang phai
dé thuan tién trong Vviéc doc cac, ky, tu:

1.8.4 Do tim 10i

Khi di liéu nhi phan duoc truyén I&n béat ci ki€u dudong day truyén
thong nao, thi kha nang cé mot 16i khi truyén ludn luén xay ra do
hong thiét bi hodc do bdi si hién dién cla “tiéng 6n” Khi xay ra I6i
thi c6 thé rng c6 mot hodc nhidu bit clia mdt byte thay ddi tir 0 dén
1 hodc nguoc lai. BAt civ lGc nao diéu nay xay ra thi mot ma tr co thé
thay d6i thanh mot ma khéng ding nhwng van co hiéu lic hodc thanh
mot chudi cac bit khéng hién dién & bat ci noi nao. Trong sach nay
ching ta chi quan tdm nhitng do tim va chinh stra cac 16i don c6
nghta rang cac 16i ma & dé chi c6 mot Ia thay déi.

S6 cac bit von thay doi bén trong mot byte trwdc khi byte dwgc bién
d6i sang mot ma khéng c6 hiéu luc, doi khi dung lam mot chuédn muc
déphan loai ma. Néu chi c6 mot bit cia mot byte cin thay d6i, thi ma
nay dugc goi 1a ma tim mot 16i. Néu chi ¢6 hai bit can phai thay déi
thi ma nay duoc goi 1a ma do tim hai 16i. D& do tim cé4c 16i dan ching
ta st dung mot bit kiém tra chan I (parity check) dw. Mot bit chan 1@
dugc dung dé bao dam rdng moi méa tir phai cé chiva tir bit chdn 18 no
c6 mot s6 ch&n kiéu s6 1 (goi la dugc chdn) hodc mot s6 18 ca kiéu s6
1 (duwoc 18). Bang 1-6 minh hoa bit chdn ¢ng voi ma do tim 16i 8.2.4.1
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Bang 1-6

Trong luong

Chu s0 tha ha
v s6 thap phan 8-2-41

Bit chan 1é

0000
000 1
0010
00 11
0100
010 1
0110
0111
1000
100 1

W o N O O B W N b O
©O b b O O b O b b O

Mot trong nhitng tac vu quan:trong nhat ma ching ta gap phai trong
bat civ hé thong may tinh nao:=do6 la viéc truyén thong tin tr may tinh
nay sang may tinh khac. Cacmay tinh gli thong tin dwoc goi la
ngudn; cac may tinh nhan thdng tin duoc goi la dich. C& may gli va
may nhan déu tuln\theo)cactiéu chudn quda tédé hoan thanh tac vu
nay. Gia s rang tin hiéu dwoc truyén duoc chia thanh mot chudi cac
doan 1 bit c6 chigu, dai la-T. trong-sudt:mdi mot doan nay ngudn gii
hoac mot chir 0 hoac la mot ch* sé6 1 (nhw minh hoa trong hinh 1-8
dudi dang high va Tows).

Dégiao tiép gitra ching, may tinh c6 thé tuan theo mot quy woc gidng
nhw quy wéc dwege minh hoa trong hinh 1.9. Bay la trach nhiém cla
dich trong viéc do tim gia tri va tinh ding d&n cla tin hiéu nhan
duoc.

Quy trinh ma hai may tinh c6 thé s dung dé giao tiép v&i nhau co thé
dugc mo6 t&d nhu dugi day. Ching ta st dung hinh 1.9 lam vi du tham
khao.

(1) Néu may ngudn hién khong g&i bat ky théng bao nao, thi né tiép
tuc truydn mot chudi cac so 1.

Hinh 1-8 Biéu dién cac s6 1 va 0 & dang cao va thap
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Bit bat dau bit chan Ié bit dirng
byte dang duoc truyén 4 |
— >

Hinh 1-9 Dang byte tiéu biéu cho sy truyén di liéu

(2) Mot bit 0 cho bi€t phan dau cla thong digp. Bit 0 thi nhat nay
dwoc goi la bit bat dau. Nguoi ta gia dinh rang cac byte hinh thanh
nén théng diép theo sau bit bat dau.

(3) Bit kiém tra tinh chéan I& duoc dat theo qui udc vé tinh chén 1@
dang dugc st dung (chan hodc 18)

(4) Sau bit kiém tra tinh chan 1&, bit 1 khac (bit dirng) dwoc truyén dé
cho biét rang viéc truyén toan-bd.cac byte da dugc thyc hién hoan
tat.

(5) Vao thoi diém nay, may nguon cé thé tiép tuc truyén byte ké tiép
hodc no co thé bat dau truyén-mot-chudi lién tuc cac s6 1 d€ chi ra
rang khdng c6 thém théng diép nao nita duoc truyén vao Ikc nay.

VI DU 1.33 Hai may tifh giao tiép vdi ahau bangicach st dung quy
wéc dang di liéu & hinh 1-9. bd ky tw ASCII va tinh chn, théng diép
nhw minh hoa dw¢i day,c6.mot 10i.chén 1&; B&ng,cach nao may tinh
nhan ra rdng mot 16i xay ra? May tinh cd thé bao vi tri clia bit b6 sung
hay khong? gi& st rang bit khdi dong khéng dwgc minh hoa. M{i tén
chi ra chiéu ma céac ky tv can phai dugc xem xét.

(0101011001 0110100101 0110111101 0110110001 0110010101 0110010001
(0111001111 0010000011 0110000111 0111001001 0110010101 0010000011
(0110001011 0110110001 0111010111 0110010101 0010111001

B&ng cach st dung dang hinh 1-9 mét chudi 10 bit, 1 byte 8 bit, 1 bit
kiém tra tinh ch&n I& va mét bit ngung c6 thé dwgc xem xét dwdi dang
bang cach trinh bay mét ky tu don clla mdt thong diép. Lam viéc voi
moi nhom cac bit roi rac roi bd QU bit ngung chiing ta. c6 thé ngung
kiém tra bit bén phai ngoai cung bit ch&n 18 nhw minh hoa & dang in
dam du¢i day.

1 010101100 2. 01101001« 3. 011011110 4 011011000
5. 011001010 6. 011001000 * 7. 011100111 8. 001000001
9. 011000011 10. 011100100 11. 011001010 12 001000001
13. 011000101 14. 011011000 15. OU1010U 16. 011001010

17. 001011100
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Bit kiém, tra ch&n 1& cho nhom 6, 1a s6 1 thay vi s6 0 bdi vi ching ta
dang lam viéc voi bit chdn quan sat cho thdy rdng may tinh khong thé
bao cédo vi tri cta bit b6 sung 16i. Ching ta s dung so dd trong
chwong 3 dé giai ma thoéng diép. Ban cd thé dv doan tir bit thay ddi
hay khéng? Ban co6 thé bao bit d& dugc b6 sung hay khong? chiing ta
s& dé cau hoi nay dudi dang mot bai tap.

Vi du trén day cho thay ring bang cach s dung bit ch&n 18 mdt minh
may tinh c6 thé bao ring c6 mot 16i sé xay ra nhwng khong thé béo vi
tri cla bit d4 b6 sung dwoc. Téng quat vé voi n bit d& cho, dé tim mot
mé& do tim 16i khdng dwoc qua mot nira cla 2n t6 hop cla n bit nay c6
thé dugc ding. B&n canh do cac tr trong ma phai dwgc chon theo mot
cach thirc nhw thé nao dé bat cl tlr trong ma nao c6 thé tao tir hiéu luc
khac. it nhédt 1a 2 bit phai dwoc bb sung, s cac bit t6i thi€u can phai
dwoc thay d6i trong mot tr ma dé tao nén mot tir dwoc tao méa ding
khac duogc goi 1a kho&ng cach t6i thiéu can phai dwoc thay déi trong
mot ma tir d€ tao nén moét ma tk dang khac duoc goi 1a khoang céch
t6i thiéu ctia ma. Do do6 ching/ta [¢6 thé thanh 1ap lai cum tir da phat
biéu trudc day bang cach néi rdng voin bit da cho, dé tim mot ma do
tim 16i thi khoang cach t6i thiu-ctia n6 phai 1a 2 hodc 16n hon. Ma
8.4.2.1 ch&n dwoc minh hoa trong bang 1-6 c6 kho&ng cach t6i thiéu
bang 2.

1.8.5 Chinh sira 16i

Mot khi 16i da duoc tim thay, c6 mot s6 phirong phap co thé dugce dung
d€ nhan biét va chinh-sira~bit-bé-sung=—TFrong-phan nay ching ta sé
xem xét mdt vai ma chinh sta 16i. N6i chung mot ma duoc goi la mot
méa chinh sta 16i, néu tir cia ma chinh stra c6 thé ludn ludn xuét phét
tr ma 16i. Cac phucmg phap chinh sta 16i thuan (FEC) va phuong
phdap ma Hamming la nhitng vi du cla m& nay. Hai phuvong phap dac
biét yéu cau phai c6 cac bit dv b6sung dé nhan biét va chinh stra I5i.
1.8.5.1 Chinh stra I8i thuan

Trong sa dd chinh sta 16i nay, mot khéi tinh chan hodc I8 b6 sung cho
bit ch&n hoac 18 ciia mdi mot kiéu byte sau mot s6 n byte duoc xac
dinh sdn. Mai bit trong kh&i chan hodc 18 kiém tra tinh ch&n 18 cta n
bit dng trudc von chiém gilr cing mot vi tri trong n byte trwdc do.
B&ng cach slr dung thong tin ta c6 thé tim ua chinh stra bit 1i. Vi du
1.34 minh hoa phwong phap nay va st dung bit dé& nhat ctia mot ma
ASCII Iam mot bit kiém tra chan Ié.

ViDU 1.34 Gia s c6 hai may tinh giao tiép v&i nhau bang cach s
dung m& ASCII ma khéi kiém tra chdn Ié dwoc truygn mbi 4 bit.
Ngoai ra hdy xem xét réng parity chin dwoc dung & cd hai mtc cda
byte va mirc khéi. Cac bit parity degc minh hoa theo kiéu chit in
nghiéng va khdi parity dwgc minh hoa theo kigu chit in dam.
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p p p
Cac byte truyén Céac byte nhan
01100011 01100011 hé?‘ trong hang
71100001 /1100001 i oY
01110100 01111100 » — nghiéng) 1a 0
71110011 71110011 nhung ciing o0
Trong khéi parity - 00000101 00000101 mot so chan

kiéu so6 1 trong

mdi bit kiém tra A .
hang nay.

parity doc theo

mot cot ddc biét Céc 18i trong cot nay
bit parity ctia khdi
parity danh cho cot
nay (in dam) la 0
nhwng c6 mot s 1é
cac chir s6 1 trong ot
nay.

Tinh ra trach nhiém cua may tinh nhan do la phai kiém tra tinh
chan le cia moi mot cot va moirmothang. Bat ck ldc nao may tinh
nhan biét bit 16i trong byte déc |bigt thi né phai bé sung bit dé phuc
hoi khai loi.

1.8.5.2 Ma Hamming

Phuong phap nay c6 thé duoc,dung dé cung cap viéc do tim nhidu I6i.
Nguyén ly can ban trong viéc'cau tao ma ‘danh cho m bit da cho nhu
sau:

(1) Thém k bit kiém tra parity ky hiéu lapl, p2.. pk va m bit da dugc
cho sdn. Mé& két qUA s& 6 cac ma tr (M+K) bit. Chon gia tri k dé
né théa man bat dang thic.

2k > m+k+1
Vi du, néu ching ta mudn truyén 4 bit dit liéu (m=4) thi gia tri
cla k phai la 3 béi vi
23> 4+3+1
K&t qua nay ngu y rang ching ta can phai bd sung 3 bit kiém tra
chan, I1é ky hiéu lapl p2 va p3.

(2) S6 (m+k) bit, tir 1 cho dén m+k; b&t dau b&ng cach gan mot cho
bit c6 y nghTa nhat va ti€p tuc cho dén khi ban gan gia tri m+k
cho bit kém y nghta nhat. Phai khao sat nhirng sé nay duéi dang
vi tri cla c&c bit trong mot ma ti.

(3) Dat cac bit kiém tra & cac vi tri 1, 2, 4... 2kl clia m& tir luc k=3 cac
bit ki€m tra dwoc dat & vi tri 1, 2 va 23". C6 nghTa rang & vi tri 1
va 4 vi tri cla cac bit br b2 b3va b4va cac bit kiém trapvp ya
p3trong tir dwgc tao ma nhw sau. VI tri :
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Vitri -.1 2 3 4 5 6 7
Pi P2 b, p3 b2 b3 b4

(4) Thanh lap k tap hap, PI1, P2, .. Pk cla céc s6 nhi phan. C&c sb nhi
phan trong tap hop Pj s& nhu thé nao dé cach trinh bay clia chiing
c6 k bit hodc it hon va phai c6 mdt ndm & vi tri thj. Chon pj theo
mot cach thic nhw thé nao dé né c6 parity chdn ndm & céc vi tri
duwgc chi dinh béi cac phan tl cla tap hop parity.

*ng voi k = 3 hdy thanh 1ap cac tap hap PI. P2 va P3. Cac
phan t& trong s6 cac tap hop nay sé phai c6 3 bit hodc it hon trong
cach trinh bay cla chdng. Bang 1-7 minh hoa 7 t6 hgp c6 thé co
va chiing ta c6 thé thanh 1ap vai ba bit thda man diéu kién cla
bwéc 4. Theo bang nay thi cac tap hop va phan ti cla chdng la

Pl =11, 3,5 71 P2=I2, 3, 6, 7L P3=l4, 5, 6, 71
Lwvu y rang cac phan ti cda P1 06 cac chir s6 1 trong cot 1, cac
phan t& cia P2 phdi c6 cic chit/sé 1 trong cot hai va cac phan ti
clia P3 phai co6 cac chir s6 -1 trong cot. Do dé

chon P1 dé xac lap parity chdn & vi tri 1, 35 va 7

chon P2-.dé xac.lap-parity; ch&n. & vi tri 2, 3 6 va 7

chon P3 dé xac lap parity chan & vi tri 4, 5, 6 va 7

Bang 127

p3  p2  p.

N o oA DN
[ e == R =)
P P O O I 1 O
P, O Rk O Rk O

(5) Dang ma tir phdi dwgc truyén bang cach cong cac chir s6 kiém phu
hop dé diéu kién parity clia cac bwéc day phai dugc thda man.

ViDU 1.35 Néu day 1101 (di liéu) duoc truy@n thi mé tir sé nhu thé
nao néu ma Hamming dwgc dung?
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Vi tri 1 2 3 4 5 6 7
Dit liéu truyén T ) J———— [=—

1 1 0 1
Parity ch&n ndm & céc 1 1 10 1
vitril 3,5 7yéuciu
rang pl= I
Parity chin nim & cac 10 1 10 1
vitri 2, 3,6, 7yéu cau
rang p2=0

—_
o
5
o
5
o
5

Parity chin ndm & cac
Vi tri’5, 5, 6, 7y&u cau
rang p3—0

M3 tir duoc thanh 1ap bang cach tAp trung gié tri cac bit & vi tri 1-7 ¢

trong trwvong hop nay thi tlr that sy duoc truyén la 1010101

Lwu y: ngwdi doc can canh bao rangphu-thudc vao cach ma cac bit duoc

danh s6 chlng ta cd thé tim métgia-trikhac. Trong phan nay nhu duoc

minh hoa chi dinh & buwéc 2. Chlng ta:gan gia tri 1 cho bit ¢y nghia
nhat va gia tri 7 cho bit c6y nghia-nhat.-Ma sé hoat dong véi mdi mot
quy wéc khi nguoi doc thong nhéat viéc s dung so do danh so.

Dé&dinh vi tri viéc chinh, sia 16i, chiing, ta sk dung,cac budc sau day:

(1) Thuc hanh parity k kiém tra Xem cac chir so dwoc chon Gng Voi
mdi mot ma tir. K&t qua cla mdi mot kiém tra parity la hodc 0
khéng cé 16i xay ra’hodc’1 néd 'cd/mot 167 duwoc'do tim.

(2) St dung két qua clia-cac-thi-nghiém-parity;~hdy tao nén mot s
nhi phan rk, r2..rl. Gia tri thap phan cla sé nay duogc cho ta vi
tri cta chi s6 bi 16i.

Vi DU 1.36 Gia s rang tir dwoc gli 1a 1010101. Néu tir dwgc nhan la

10101101 hay tim vi tri cGa bit 16i bang cach sirdung thd tuc duge chi

dinh trén day.

(1) B&i vi ba chit s6 kiém tra da dwgc thém vao. Cho nén 3 parity
ki€m tra can phai dwoc thyc hién.

Vi 1 2 3 4 5 6 7

PR b p3 K b b4
DU liéu 10 1 1 1 0 1
kiém tra parity danh pl = 1 1 1 1 ri -0 viOchén
kiém tra parity danh p2 - 0 1 0 1 r2=0viOchén
kiém tra parity danh p3 = r3=1vi11g

VI tri cta bit 16i 1a r3,r2,rl = 100. gia tri thap phan coa s6 nay la
120100 - 1*22=4. K&t qua nay cho thdy réng bit 16i chiém gil vi tri 4
trén byte nhan ding nhu gia dinh cla chdng ta. Bit nay nam & vi tri
thé tv sau dé dwoc bd sung dé tao ra thong diép dang.
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11

1.2

1.3

14

SOLVED PROBLEMS
Bai top co 1oi giai

Early “minicomputers” had 16-bit addresses. How many different
addresses did the address space have?

Since the addresses are 16 bits long, there are 216 or 65,536 ad-
dresses.

Modern computers use 32-bit addresses. How many different ad-
dresses does the address space have?

Since the addresses are 32 bits long, there are 23or 4,294,967,296
unique different addresses.

Assume that a program with 4,294,836,224 bytes of instructions
and data is to reside in the memory of a computer of brand XYZ.
What is the minimum size (in|bits) of the addresses of this computer
if the program is to run successfully?

The size of the address space is given by 2Nwhere N is the number
of bits used to represent an address. Since 216< 4,294,836,224 < 22,
the minimum number‘of bits ‘necessary 'to-represent addresses is 32.
The ASCII representation (in hexadecimal) of the character string
“HI THERE!” is’shown' below:Ifithe H lis'stored in byte 5C1B, what
is the address of.the_byte that_contains.the letter R? Would the
address of the byte that contains the letter R be different if all the
letters were lowercase? To facilitate the reading of the string we
will assume that the addresses increase toward the right.

H | T H E R E !
48 49 20 54 48 65 52 65 2
5C1B

The byte that contains the letter R is 6 bytes away, therefore, its
address is

5C1B +
6

5C21

The address of this byte remains the same regardless of its contents.
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The hard disk of a computer has a capacity of 4 Gigabytes; how
many bytes does it really have?

4 Gigabytes = 4*10« Kilobytes = 4*10r*1024 bytes = 4,096,000,000 bytes
Some instructions like the one shown below explicitly state the size
of their operands. In this case the instruction “moves” (copies) the
content of the word beginning at location ALPHA to the word be-
ginning at location ALPHA + 6. Using the instruction indicated
below, show the contents of these memory locations after the in-
struction gets executed. Assume that a word occupies two bytes.

MOVW ALPHA, ALPHA + 6

Content of memory before the instruction gets executed (shown in
hexadecimal).

ALPHA +6 ALPHA

1876CEF321FF0231000004A2

A increasing addresses

ALPHA is a named memory location or a symbolic address. The
address ALPHA + 6 is six bytes away from ALPHA in the direction
in which the addresses increase. Since a word occupies two bytes,
the word beginning at-ALPHA-has~A242-as~its"content. These two
bytes are copied into position ALPHA + 6, therefore, the contents of
these memory locations after the instruction is executed looks like
this:

1876CEF304A20231000004A2

Notice that the content of location ALPHA has not changed.

Show the contents of locations ALPHA and BETA after executing
the instruction indicated below. Assume that the initial contents of
the operands at locations ALPHA and BETA are 01100101 and

01010001 respectively. Do all operations in two’s complement arith-
metic.

ADD2B ALPHA, BETA

In this case the instruction calls for adding the bytes at location
ALPHA and BETA. This situation is pictured below with the
operands shown in bold before and after the execution of the
operation.
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ALPHA BETA
Before: 01100101 01010001 0101 +0001 =0110
After: 01100101 01010110

1.8

result replaces byte at location BETA

As already mentioned, the operator calls for adding two bytes. The
symbolic addresses of these two bytes are ALPHA and BETA re-
spectively. Since there are two operands the addition is destructive
(see Example 1.4). Therefore, the byte at location BETA will be
replaced by the result of the operation. This example also illustrates
that the address of any memory location is the address of its first
byte in the direction in which the addresses increase.

Given the sequence 10001100J2 show its decimal equivalent if it is
considered (a) an unsigned binary number, (b) a sign-magnitude
number, (c) a two’s complement number.

(@) If this sequence is considered as an unsigned binary number its
decimal equivalent is

10805041310'0° = (1*27) + (1%23 + (1*22) = 128 + 8 + 4 = 140
(b) If this sequence is considered as a sign-magnitude number we

have that

Sign bit = 1. Therefore, the number is negative.

Magnitude: 00050J131210'0° = (1*23 + (1*22) =8 + 4 = 12

Therefore, the decimal equivalent of this number is -12.

(c) If this sequence is considered as a two’s complement number
we have that

Sign bit = 1. Therefore, the number is negative.
Using the procedure described in Section 1.8.2 we need to

Change 0’s to |’s
and 1’sto 0’s

(01110011

(2) add one to the complemented number

(01110011 +
1

01110100
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The decimal equivalent of this last sequence is On6].5.*)3!' "~ 0=
(1*26) + (1*25) + (1*24) + (1*22) = 116. Therefore, the decimal equiva-
lent of the number is -116.
What is the decimal equivalent of CA14(16?
Using the procedure of Section 1.4.2 we have that
CA14(|b = C*163 + A*162 + 1*16' + 4*16°

Replacing C for 12 and A for 10, their respective decimal equiva-
lents, we obtain
CA14,ib= (12*4096) + (10*256) + (1*16) + (4*1)

= 51,732

What is the hexadecimal equivalent of decimal 331?

Since we want to convert a decimal number to hexadecimal we need
to divide the number by the hexadecimal basis. That is, by 16. Us-
ing the procedure of Section 1.5.2 we have that

Quotient When

Number Dividing by 16 Remainder
331 20 11 (=B)
20 1 4
1 0 1

The hexadecimal equivalent of decimal 331 is 14B(16
We can verify that this is the correct result as follows:

14B,#= (1*162) + (4*16") + (B*16°)
Replacing B by its decimal equivalent we have that

14B(i6 = (1*256) + (4*16) + (11*1)
256 + 64 + 11
=331

What is the binary equivalent of decimal 115?

Since we want to convert a decimal number to binary we need to
divide the number by the binary basis. That is, by 2. To obtain the
binary equivalent follow the procedure of Section 1.5.2.
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1.12

Quotient When

Number Dividing by 2 Remainder

115 57 1
57 28 1
28 14 0

14 7 0

7 3 1

3 1 1

0 1

The binary equivalent of decimal 115 is 1110011@2

We can verify that the result is correct by noting that

HPIW I''o = (2%2°) + (1529 +(1%2%) + (0723 + (0%22) + (1*2) + (1*2°)
= (1*64) + (1#32) :(1*16) + (1*2) + (1*1)
=64+ 32+ 162+ 1= 115

Another way of obtaining the binary equivalent of the decimal num-

ber is to convert/thisavalue 'tolitsIhexadecimal or octal equivalent
and then express it in binary. This is illustrated below.

Quotient When

Number Dividing by 16 Remainder
115 7 3
7 0 7

The equivalent hexadecimal number of decimal 115 is 73(16. Ex-
pressing this hexadecimal number in binary according to the proce-
dure of Section 1.5.1 we have that

73(6 = 01110011Q

What is the octal equivalent of decimal 1144?

Since we want to convert a decimal number to an octal we need to
divide the number by the octal basis. That is, by 8. Using the proce-
dure of Section 1.5.2 we have that
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Quotient When

Number Dividing by 8 Remainder
1144 143 0
143 17 7
17 2 1
2 0 2

The octal equivalent of decimal 1144 is 21708 We can verify this
result as follows:

2170(8 = (2*83) + (1*82) + (7*8%) + (0*8°)
(2*512)+ (1*64)+(56)+ (0%1)
1024 + 64 + 56

= 1144

1.13 What is the octal equivalent of 1010011101012

Since 23 =0 'we can write each individual octal number using only
three bits. We can use a procedure similar to the one used for con-
verting binary numbers| toctheir_hexadécimal equivalents (see Sec-
tion 1.5.1). However, ins.tead of forming groups of four bits we form
groups of three bits. Therefore,

101001110101]2.=.101..001..110..101.=. 51658

1.14 What Is the hexadecimal equivalent of 11110100112?

Forming groups of four bits beginning from the rightmost bit ac-
cording to the procedure of Section 1.5.1 we have that

11110100112 =1 1110 1001 = 0001 1110 1001

Notice that it was necessary to add three bits (shown in bold) to the
left of the single bit of the leftmost group to make it a four-bit group.

Using Table 1-3, the hexadecimal equivalent of the given binary
number is

111101001,2 = 1 1110 1001 = 00°1 1110 1001 = 1E9,B

1.15 What is the result ofadding the two’ complement numbers 01100100
and 000111007 If an overflow occurs explain why.

01100100 +
(00011100

00“ zero plus zero is zero. Therefore, write zero.
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(01100100 +
(00011100

000—One plus one is zero with a carry of one. Therefore, write zero and carry
one.

1
01100100 +
(00011100

0000— One (the carry) plus zero is one. This one plus one is zero with a carry of

one. Therefore, write zero and carry one.

1
01100100 +
(00011100

000000—One (the carry) plus one|is zero with a carry of one. This zero plus zero is

zero. Therefore, write zero and carry one.

1
01100100 +
(00011100

0000000 —One (the carry) plus one is zero with a carry of one. This zero plus zero is
zero. Therefore, writf zero and carry one.

1
01100100 +
(00011100

10000000- One (the carry) plus zero is one. This one plus zero is one. Therefore,

write one.
Nctice that both operands are positive but the result is negative.
Therefore, the result overflows.

Tha result of this addition illustrates another way of determining if
an overflow has occurred. Notice that there was a carry into the
r..gn bit but there was no carry out of it.

1.16 Whatis the result ofadding the two’s complement numbers 10011011
and 11100011? If an overflow occurs explain why.

10011011 +
11100011

0—One plus ono is zero with a carry of one. Therefore, write zarj and car-7
one.
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1
10011011 +
11100011

10— One (the carry) plus one is zero with a carry ofone. This zero plus one is
one. Therefore, write one and carry one.

1
10011011 +
11100011

110—One (the carry) plus zero is one. This one plus zero is one. Therefore,
write one. 10011011 + 11100011

10011011 +
11100011

1110—One plus zero is one. Therefore, write one

10011011 +
11100011

11110— One plus-zero'is one: Therefore, write one.

10011011+
11100011

111110— Zero plus one is one. Therefore, write one.

10011011 +
11100011

1111110—Zero plus one is one. Therefore, write one.

Carry out — 1 10011011 +
11100011

01111110—0ne plus one is zero with a carry of one. Therefore, write zero and carry
one.

The addition overflows since the operands are both negative and
the result is positive. This result illustrates another condition for
detecting an overflow. Notice that there is a carry out of the sign bit
but there is no carry into it.

This condition and the one already mentioned in solved problem
1.15 allows us to detect when an overflow has occurred. Therefore,
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or

1.17

1.18

we can say that when performing additions in two’s complement an
overflow occurs if

(a) there is a carry into the sign bit and no carry out of the sign bit

(b) there is a carry out of the sign bit and no carry into the sign
bit.

What is the result of adding the hexadecimal numbers 143AF and

2151372

143AF +
215B7

6 — “Thinking in decimal™ we have that 15 plus 7 is 22. Since 22 = 1*16-»- 6, write 6 and tarty 1.

1
143AF +
215B7

66“ 1 (the cany) plus ten is elevendd-plus11 is 22. Since 22 = 1*16 + 6. write 6 and carry 1.

1
143AF +
215B7

966*—1 (the carry) plus three is (our. 4 plus 5 is 9. Therefore write 9.

143AF +
2X5B7

5966*—Four plus one is five. Therefore write 5.

143AF +
215B7

35966—o0ne plus two is three. Therefore write 3.

What is the result of multiplying 00001101 by 00000101?

Multiplication in binary can be carried out the same way we multi-
ply in decimal. The major difference is that we are restricted to the
use of the symbols 0 and 1. In this case 11012= 13 and 101(2= 5.
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1101 x
101

nor o+
(0000
no1

1000001

Notice that 1000001Q = 65. This is the same result that we would
have obtained in the decimal system since 65 = 13*5.

1.19 What is the decimal equivalent of the unsigned binary number
110010017

Using the procedure indicated in Section 1.1.1 we have that

110010012

11 W i

(L2 + (1920 + (123 + (1°2°)
= 128 +-64-+8+1

=01

Another method that is widely used for calculating the decimal equiva-
lent of a binary number is Horner’s method.. This procedure, which
works for any base, is as follows:

“Start with the first digit on the left and multiply it by
the base. Then add the next digit and multiply the sum by
the base. Continue this process until you add the last digit.”

In this particular case we have to multiply by 2 since the number is
binary.

11001001,2— 1»2 = 2
2+1=3and 3*2=6
6+0=26and 6*2 = 12
12+0=12and 12*2 = 24
24 + 1 =25 and 25*2 = 50
50 + 0 = 50 and 50*2 = 100
100 + 0 = 100 and 100*2 = 200
200 + 1= 201

1.20 Use Homer’s method to calculate the decimal equivalent of the num-
ber 2341(s.

Since the number is octal we need to multiply by 8.
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1.21

231,—2*8 = 16
16+ 3 = 19 and 19*8 = 152
152 + 4 = 156 and 156*8 = 1248
1248 + 1 = 1249.

Therefore, 2341(G= 1249

Another convention for representing both positive and negative
numbers in a computer is the one’s complement notation or I’
complement. This convention was devised to make the addition of
two numbers with different signs the same as for two numbers with
the same sign. In this convention, positive numbers are represented
in the usual way. To represent a negative number start with the
binary representation ofthe absolute value ofthe number and comple-
ment all its bits. To carry out arithmetic operations treat the sign
bit as any other bit. However, when performing an addition, if there
is a carry out of the most significant bit add this bit to che rightmost
bit. This is known as the end-around carry.

Overflows are detected following similar conventions to those
of the 2’s complement (see-Sectign 1.8.2.2 and solved problems 1.15
and 1.16). The range of values that can be represented in this con-
vention using n bits, is -2*" to +2" - 1.

What is the I’s complement representation of decimal -35? Use
a byte to represent the number.
(1) Start with the binary representation of the absolute value of

the number:~in-this-case;

35 =00100011Q

(2) Complement all the bits of the binary number obtained in the
previous step.

00100011
Changing 0’s to I's and
| vice versa

11011100

The 1’s complement of decimal -35 is 11011100.

Given the bit patterns shown below, find their equivalent values in
the conventions indicated below.
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I’s 2%

Bit Pattern Sign-magnitude Complement Complement Unsigned
000 0 0 0 0
001 1 1 1 1
010 2 2 2 2
oil 3 3 3 3
100 -0 -3 -4 4
101 -1 2 -3 5
110 -2 1 -2 6
111 -3 0 -1 7

This example shows that in order to interpret the content of any
memory location correctly it is necessary to know the convention
being used. Notice that the positive values have the same represen-
tation in all conventions. The zero value has two different represen-
tations in sign-magnitude and If’s;complement. This complicates the
logic of the ALU.

What is the result of adding the=|’s complement numbers 00100001
and 11101010?

00100001 4
11101010

00001011— One plus zero'is one.

0010000+
11101010

00001011 — Zero plus one is one.

(00100001 +
11101010

00001011 — Zero plus zero is ztro.
00100001 +
11101010

00001011 — Zero plus one is one.

(00100001 +

11101010

00001011 — Zero plus zero is zero
(00100001 +

11101010

00001011 — One plus one is zero with a carry of one.
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1.24

00100001 +
ilioioio

00001011— One plus zero is one.
(00100001 +
11101010

00001011 — Zero plus one is one.

(00100001 +
11101010

00001011 «—Z*ro plus zero is zero.
00100001 +
11101010

00001011 — Zero plus one is one.

(00100001 +
11101010

00001011 — Zero plus zero is zero

00100001 +
11101010

00001011 -- One plus one is zero with a carry of one.

What is the result of 10001011 -10101 in two’s complement?

10001011-
10101

0 —0On? minus one is zero.
10001011 -
10101

10—o0ne minus zero is one.
10001011 -
10101

110— Zero is less than one. Borrow “two” from higher unit. T\vo plus zero is two. TWo minus one is one.
10004011 -
10101

0110— The one (in bold) became zero since it "paid” the "borrowed” two. Zero minus zero is zero.
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10001011 -
10101

10110— Zero is less than one. Borrow “two” from higher unit TWo plus zero is two. TWo minus one is one,
10101

110110— Zero became one (basis minus one). One minus zero (not shown) is one.

1
IfO0IQII -
10101

1110110— Zero became one (basis minus one). One minus zero (not shown) is one.
0
40001011-
10101

01110110— Zero became one (basis minus onge).. Zero minus zero (not shown) is zero.

1.25 What is the result of the following hexadecimal operation: 9A8C7B
- BD35?

9A8CT7B -
BD35

99CF46— Eleven minus five is six

9A8CTB-
BD35

99 C F46— Seven minus three is four.

9A8CT7B -
BD35

99CF46—TWelve is less than thirteen. Borrow "16” from higher unit. Sixteen plus twelve is twenty-eight.
TVenty-eight minus thirteen is fifteen. Therefore, write F.

7
9A8CTB -
BD35

99C F46— Eight became seven since it paid the “borrowed" sixteen. Seven is less than eleven. Bonow sixteen
from higher unit. Seven plus sixteen is twenty-three. TWenty-three minus eleven is twelve

9
9ABCT7B-
BD35

99C F46—The A (ten) became nine since it paid the "borrowed sixteen. Nine minus zero (not shom-n) u nine.
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1.26 If n bits can represent 2" different numbers, why is the largest
unsigned number only 2" land not 2"?
There are 2" different numbers between 0 and 2n |. However, since
the sequence begins with 0 the largest representation is 2”1

1.27 The error detection code shown below is known as the “2-out-of-five”
code since it consists of all possible combinations of two I’ in a
five-bit coded word. What is the value of the parity check bit if even
parity is assumed?

Decimal Weight
Value 01247

000 11
11000
10100
01100
10010
010 10
00110
1000 1
0,1001
00101

@0 N O ULD WN » O

The number of bits in every row is even, therefore the parity bit is
zero in all rows.

Note: in this code, with the exception of the code word for deci-
mal 0, all entries can be derived from the 1-2-4-7 code. This also
shows that the assignment of code word to decimal digits does not
necessarily follow a logical pattern.

1.28 Using the Forward Error Code of Section 1.8.5.1 find the bit in
error for the sequence of bytes shown below. Assume that (a) a
parity block is sent every five bytes and that even parity is being
used at both the byte and the block level, (b) the leftmost bit of
every byte is used as parity bit.

Bytes sent
11101011
00110101
01110001
10010101
11011011
parity block 11100001
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Bytes received

11101011
00110101
01110001
/0010111 Error in this row The number
1101101 S
11100001

Error in this column. Block parity for
this column is 0 (in Italics). However,
number of ones in column is odd.

1.29 Use the format of Fig. 1-9 to find the error in the following sequence
of bytes. Assume even parity.

1010111011 0110100101 0110111101-0110110001 0110010101 0110010001
0111001111 0010000011 0110000111:0111001001 011001010° 0010000011
0110001011 0110110001 01110101110110010101 0010111001

Working with each!groupcseparately)anddropping the stop bit we
can check the rightmost bit (shown here in bold).

101011101 2. 011010010 3. 011011110 4. 011011000
5. 011001010 6. 011001001 770TTI00TTL 8. 001000001/
9. (11000011 10. 011100100 11 011001010 12, 001000001/
13. Oll0OOOIOI* 14, 011011000 15. 011101011 16. 011001011

17. 001011100

The parity bit of group No. 16 should be zero instead of one.

1.30 Using the Hamming code method of Section 1.8.5.2 and four-bit
data, what are the values of the checking bits if the message to be
sent is 0110? Show the procedure to determine that an error has
occurred in the 6th position of the received message.

Position 1 2 3 4 5 6 7
Parity checking bits P. P2 b, pj b* b, b4
Data 0 1 1 0
p, requires even parity in positions 1,3, 5, 7 1 0 1 0
P2requires even parity in positions 2, 3, 6, 7 1 0 1 0
p3requires even parity in positions 4, 5, 6, 7 0 1 1 0
word to be transmitted 1 1 0 0 1 1 0
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If an error has occurred in the 6th position it is because the
message 1100101 was received. To determine the position of the
erroneous bit the destination needs to perform the following three
parity checks.

Position 1 2 3 4 5 6 7
Parity checking bits Pi P2 b, Pi b2 b b4
Data received | 1 0 0 1 0 0
r, = 0 since parity is even in pos. 1, 3,5, 7 1 0 1 0
r2= 1since parity is even in pos. 2, 3, 6, 7 1 0 0 0
r3= 1since parity is even in pos. 4, 5, 6, 7 0 1 0 0

To find the position of the erroneous bit concatenate the results of
the parity bits in the order r¥2r The decimal equivalent of the
binary number 110 gives the-position of the erroneous bit. The erro-
neous bit is in position 6 as jt-should be.

HUONG DAN BOC HIEU BAI TAP,.CO LOI GIAI

1.1 Céac may tinh mi ni trwac day co 6 bit dia chi. Hoi c6 bao nhiéu
dia chi khac nhau ma khong gian_dia chi c6 dugc?

Bé&i vi cac dia chi dai 16 bit cho nén c6 216 hoac 65,536 dia chi

1.2 C&c may tinh hién dai s dung céc dia chi 32 bit. Hdi c6 bao
nhiéu dia chi khac nhau ma khoang tréng dia chl c6 duwoc?

B&i vi cac dia chi dai 32 bit cho nén c6 232 hoac 4,294,967,296
dia chi khac nhau.

1.3 Gia st rang mot chuong trinh c6 4,294,836,224 byte 1énh va di
lidu ndm bén trong bd nhé clia may tinh mang nhédn la XYZ.
Hoi kich thudc t6i thi€u (tinh theo bit) clia cac dia chi trong may
tinh nay bang bao nhiéu. N&u chwong trinh nay chay thanh
cong?

1.4 Céc trinh bay ASCII (theo hé 16) cta chudi ky tw "HI THERE”
duoc minh hoa duw6i day. Néu H duoc lwu tri* trong byte 5C1B,
thi dia chi cGa byte c¢6 chta mau ty R 1a nhw thé nao? dia chi
clia byte c¢6 chira mau tw cé khac hay khong néu tat cd mau tu
dugc viét theo kiéu chit thuong?Dé doc duwoc chudi nay ta sé gia
st rang dia chi tang hwrdong vé phia bén phai.

1.5 DTa clng cila mot may tinh c6 dung lvong la 4 gigabyte. Hoi no
that sy c6 bao nhiéu byte?
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1.6 Mot vai lénh gidng nhw 1énh dwgc minh hoa dwéi day trinh bay
trang thai kich thwéc cla cac toan hang. Trong treong hop Iénh
nay ‘ti chuyén" (sao chép) nodi dung cta tir bat dau & vi tri
ALPHA sang tir bat dau & vi tri ALPHA + 6. Bang céach s dung
I&nh chi dinh dwai day, hay biéu thi ndi dung cta cac vi tri bd
nhé& nay sau khi Iénh dwgc thuc thi. Gid si rang c6 mot tlr chiém
hai byte.

MOVW ALPHA ALPHA +6

1.7 Biéu thi ndi dung cla cac vi tri ALPHA va BETA sau khi thuc
thi 1énh dwoc chi dinh dudi day. Gia st rang ndi dung khai tao
clia cac toan hang nam tai cac vi tri ALPHA va BETA & 01100101
va 01010001 twong (ng. Thuc hién tat ca cac phép tinh trong so
hoc phan bu cua hai.

1.8 Cho day tuan tw 1000110012 hdy biéu thi twong dwong thap
phan ctia né, néu né dugc xem nhuy (2) mot s6 nhiphan khong cé
dau (b) mot sé c6 dau va do Iém (¢) mot s6 phan bu cla hai.

1.9 Tuong duong thap phan clia CA14(Wbang bao nhiéu?
1.10 Tuong duong thap luc phan cta s6 thap phan 331 béng bao nhiéu?
1.11 Tuong duong rkj\ghan cdassl thap phan . 105/bing bao nhiéu?

1.12 Tuong dwong bat phan (hé 8) clia so' thap phan 1144 b&ng bao
nhiéu?

1.13 Tuong duong batphan (hé8) ctia 101001110101a bing bao nhiéu?

1.14 Tuong dwong thap lucphan (hé 16) ciia 111101001a bang bao nhiéu?

1.15 Tim k&t qud cua phép cong cac sd bu cta hai 01100100 va
00011100 bang bao nhiéu? Néu c6 mot sy qua tai xay ra hay
giai thich ly do?

1.16 Tim két qua cla phép cong cac sO6 bu cla hai 10011011 va
11100011 bang bao nhiéu? Néu cé mot sv qué tai (qua dong)
x&y ra hdy gidi thich tai sao?

1.17 Tim két qua cla phép cong cac so thap luc phan (hé 16) 143AF
va 215B7?

1.18 Tim két qua cla phép nhan 00001101 cho 00000101?

1.19 Tim tuong duong thap phan cda cac s6 nhi phan khdong c6 dau
110010017

1.20 S& dung phuong phap Horner dé tinh twong duong thap phan
cla sb 2341ls.

1.21 C6 mot quy wéc khac dwoc trinh bay cac sd duong va s am
trong mot may tinh do 1a st dung ghi chd phdn bl cla mét
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khoang phan bl cta s6 1. Quyén nay dugc rat ra dé thwc hién
phép cong hai s6 c6 dau khac nhau giong hét nhu phép cong hai
s6 ¢6 cung dau. Theo quy wéc nay cac sd dwong dugce trinh bay
theo cach thirc thdng thuong. DE trinh bay mot s6 am bat dau
bang mot cach trinh bay nhi phan cé gia tri tuyét déi cda s6 do
va phan bl cla tat ca bit cia nd. D& thyc hién cac phép tinh s6
hoc ta hay x& ly bit ddu dwéi dang bat c bit nao khac. Tuy
nhién, lac thyc hién mot phép cong, néu cd thuc thi bit coy
nghTa nhét thi hay cong bit nay cho bit bén phai ngoai cung (bit
phai nhat). Phuong phap nay dwgc goi la phép mang vong tan
cung (end-around-cary).

Su qua dong dugc do tim tudn theo cac quy uéc twong tu véi
nhitng quy wéc phan bu clta hai (xem 1.8.2.2 va bai tap co loi
giai 1.15 va 1.16). Mién cac gia tri c6 thé dwoc trinh bay theo
quy woc nay bdng cach sit.dung n bit 1a -2n-I cho dén +2n-I -
1. Hay trinh bay phan bt ctia 1/d6i v6i s6 thap phan -35? Hay
st dung byte dé trinh bay s6.nay.

1.22 Cho c4c mau bit nhu minh-hoa'duoi day. Hay tim gié tri tvong
dwong theo nhirng quy wéc dugc chi dinh bén duoi.

1.23 Két qua claviéc'icong cae s6 bl clctial 00100001 va 111011010
bang bao nhiéu?

1.24 K&t qua cda phéptrir10001014 ©010101 theéo'bu 2 bang bao nhiéu?
1.25 Két quad cla phép-timh~thap-lucphan—(hé=16) 9A8C7B - BD35?

1.26 NE&u cac n bit co thé biéu thi 2" khac nhau, thi tai sao s6 khdng
c6 dau Ién nhat chi 1a 2" “ chit khong phai la 2n?

1.27 M4 tim 16i dvgc minh hoa dugi day dugc goi la ma ‘5 chon ldy
27 b&i vi n6 bao gbm tat ca td-hop cua hai chir s6 1 trong mot tir
duoc tao ma 5 bit. Tim gia tri cOa bit kiém tra tinh chan I&. Néu
gia sl ta co parity chéan.

1.28 S dung ma tim 18i thuan (Forward Error Code) ctia 1.8.5.1 hay
tim bit 16i cho chudi cac byte deoc minh hoa duéi day. Gia st
rdng (a) mot khéi parity giri méi 5 byte va rang parity chang
dwoc dung & cd mic byte 1an méc khdi (b) bit bén tréi ngoai
cung ctia mdi moi byte dwoc ding lam bit parity.

1.20 S& dung dang & hinh 1-9 hdy tim 16i trong chudi sau day. Gia
st rang parity chan

1.30 St dung phrong phap tao ma Harrriing cla 1.8.5.2 va di liéu 4
bit, tim gia tri cla cac bit kiém tra néu thong diép dwoc glri dén
ta 0110? Biéu thi thd tuc dé xac dinh rdng c6 mot 16i xay ra & vi
tri thi* 6 ca thong diép nhan.
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HUGONG DAN BQC HIEU BAI TAP B6 SUNG

1.31 Trong hinh 1-3 m6t dia chi sau cung dugc cho duw¢i dang N-I.
Tai sao c6 diéu nay? N&u mét vi tri bd nha (1 byte) c6 mot dia
chi la 100 thi cé bao nhiéu byte ding truéc né?

1.32 NEu mo6t may cd dia chi 4 bit, thi kich thuwéc cla khong gian dia
chi bang bao nhiéu? Dia chi cla vi tri bd nh¢ sau cung bang bao
nhiéu?

1.33 M6t chuong trinh ma di liéu cla né dai 63,816 byte. SO cac bit
t8i thidu can thiét dé trinh bay céc dia chl bing bao nhiéu néu
chwong trinh di liéu ctia na chudn bi dwa nao bén trong bd nhé
clia mot lic.

1.34 Gia sir rang may XYZ st dung céc toan hang byte trong tat ca
cac lénh cla né va rang may WRT st dung c&c toan hang tw
trong tat ca cac lénh cla né.—Néu-ca hai may nay cé dia chi 32
bit, thi may nao trong sd hai méy c6 vung khong gian dia chi
Ién nhat.

1.35 Biéu thi ndi dung cuta cac vi-trfALPHA va BETA sau khi thuc
thi 1énh dugc chi dinh dudi day. Gia st rang ndi dung khéi tao
clia toan hang tit-nam &-vi tri ALRHA va;BETA 14 00101010 va
00001100 tuvong (ng. Hay thuc hién tat ca phép tinh trong sb
hoc bu cla hai.

1.36 Gia sl rang ndi dung vi tri cia ALPHA va BETA sau khi thuc
thi 1énh dugc chi dinh du¢i day. Gia st ndi dung ban dau cla
céc toan hang tir ndm & vi tri ALPHA va BETA la 01100101 va
01010010 tuvong Gng. Hay thyc hién tat ca cac phép tinh s6 hoc
bu cla hai.

1.37 Cho mot s6 nhi phan, bang cach nao ching ta biét dugc gia tri
twong duong cla thap phan cla né la 1é hodc chén?

1.38 Gia sk rang trong su6t qua trinh truyén 1 byte c6 hai trong s6
bit cda n6 duoc bu néu parity chan duogc dung, thi may tinh cd
thé do tim mét 16i c6 thé xay ra trong byte d6 dwgc khong?

1.39 Céc s0 thap luc phan ASCII nao co6 thé dugc ding dwdi dang cac
tl tiéng Anh?

1.40 Thé nao la 10? Goi y: gi& st rang 10 duoc viét dwéi dang nhi
phan, batphan va thap luc phan va tim tvong dvong thap phan
cla no.

1.41 Bang cach nao ching ta xac dinh rang mot hién twong qua dong
la xay ra luc thyc thi mot phép cong véi cac s6 nhi phan khdng
c6 ddu? Gia st rang cac toan hang déu la cac sé n bit.
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1.42 Phan bu cta hai la quy uc phé bién nhat dé trinh bay ca sé
dwong 1an s6 &m boi vi nd khong cé bat ky bai tap nao cia phan
bu 1 hodc dau - do Ién. Nhirng bai tap tuan theo hai quy uéc
nay la nhu thé nao?

1.43 Hay hoan tdt bang sau day bang cach bién d6i cac s6 dwoc cho
trong moi mot hang thanh cac ca sé tvong (ng khac.

1.44 K@t qua cla cac phép tinh sé hoc thap luc phan sau day thi bang
bao nhiéu?

1.45 Tuong dwong thap phéan cla chudi bit 10101010 béng bao nhiéu
néu no6 dugc trinh bay theo cac quy uéc dwoc chi dinh dwéi day?
Gia s rang byte la dan vi co ban.

1.46 K&t qua cla phép cdng s6 bu 2 duroc minh hoa dudi day bang
bao nhiéu? Trong moi trwdng hap hay chi dinh cho biét co xay
ra hién tugng qua dong hay khong?

1.47 K&t qua cla phép trir s6 bl ola 2 bing bao nhiéu?
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ANSWERS TO SUPPLEMENTARY PROBLEMS

131
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1.38

1.39

1.40

141
1.42

Tra 1oi cac bai tgp >0 sung

Addresses begin with 0, therefore, the last address is always N -1
There are 100 addregses between 0 and 99. If we include the 100th
location, there are 101 memory locations.

The size of the address space is 2'. The address of the last memory
location is 2' -1.

The minimum address size is 216since 255< 63816 < 216

The address space of both machines is 22 bytes long.

After executing the instruction, the content of location BETA is
00110110. Location ALPHA.remains unchanged.

After executing the instructions, the content of location BETA is
01010111. Notice that only the:byte at location BETA was changed.
Location ALPHA remains unchanged.

Any binary number with an odd decimal equivalent has its rightmost
bit equal to 1. Likewise,, any binary number with an even decimal
equivalent has its rightmost bit equal'to 0.

No, if two of the bits are complemented.the number of 1-bits and
0-bits remains the same. Therefore, the computer cannot tell that
an error has occurred:

All ASCII codes within the hexadecimal range 41 through 5A repre-
sent uppercase letters. Hexadecimal ASCII values 61 through 7A
represent lowercase letters.

Regardless of the value of the basis r (r > 0), in all numerical posi-
tional systems, 10 always represents the value of the basis.

The result of the addition will have n + 1 bits.

Problems with sign-magnitude: arithmetic operations with numbers
of different signs increase the complexity of the ALU. Adding two
numbers with different signs requires that the sign and magnitude
of the larger number be determined before the addition is car-
ried out. This increases the overhead considerably, particu-
larly if there are millions of operations to be performed. Problems
with 1’s complement: there are two representations for zero that
add unnecessary testswhen performing arithmetic operations. The
carry around bit increases the amount of work required to add two
numbers.
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143
Decimal Binary (unsigned) Occal Hexadecimal

125 1111101 175 7D

137 10001001 211 89

214 11010110 326 D6

14895 1110100010111 35057 3A2F

1949 11110011101 3635 79D

1.44 (a) BE3B (b) 8CBA (c) 9F2F (d) 11131

1.45 (a) 170 (unsigned) (b) -34 (sign-magnitude) (c) -85 (I’s complement)
(d) -86 (2’s complement)

1.46 (a) 00111111 (b) 10111000 (c) 10101010 (d) 11111001

1.47 (a) 01010010 (b) 11011101 (c)-11000111 (d) 10111100
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aneer  Program Planning and Design

o [/ Thiét ké va hoach dinh
' chuwong trinh

MUC DBICH YEU CAU
Sau khi hoc xong chuong nay, cadc ban sé ndm vitng cac van dé lién
quan dén viéc thiét ké va hoach dinh chuong trinh, cu thé voi cac noi
dung co ban sau day:

. Programming * Lap trinh
¢ Problem solving *| Giai quyét van dé
. Algorithms *!  Céc thuat toan

Ngoai ra, & cudi chuvong con co phan bai tap co loi giai, bai tap b6
sung va dap an nham_giup cécibanthuc hanh va ap dung mot céch
hiéu qua vao cong viéc thuc té.
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CHU DIEM 2.1

PROGRAMMING
Lap tpinh

The basic flow of Computer processing, as shown in Fig. 2-1, is “Input,
Process, Output.” The art of programming involves writing instructions
to tell the computer how to process specific information. Some kind of data
is sent into the program, and then the processed data are sent out from the
program. For example, in a payroll-processing program, the hours worked
and hourly salary for a number of employees might be the input. The pro-
gram would then calculate the gross pay, the various deductions to be
subtracted, and the net pay. One output would be the actual paychecks. In
order for the processing to be completed successfully, the program must
execute the correct calculations in the correct order.

Fig. 2-1 Processing flow.

EXAMPLE 2.1 What would be the input, process, and output for a program
to calculate a semester grade point average?

Input: Letter grades from all the courses in the semester, and the grad-
ing scale used (e.g. A =4.0, B =3.0, eic.)

Process: Add up the numerical values of all the course grades and divide
by the number of courses

Output: The grade point average for the semester
aiziv feinA ~om

HUONG DAN POC HIEU CHU PIEM 2.1

2.1 LAP TRINH

Mot dong x& ly may tinh can ban nhv minh hoa trong hinh 2-1. dwoc
goi la “hhap xu ly, xudt” Nghé thuat lap trinh bao gom viéc viét cac
Iénh dé& bao cho may tinh cach x ly thong tin dac biét. Mot vai loai
d liéu dwgc glri vao chwong trinh, va sau do6 di liéu dugc xt ly va gbi
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ra khoi chuong trinh. Vi du trong mot chuvong trinh x@ ly ban lwong,
cac gio lam viéc va lvong tinh gia danh cho mot s6 cac nhan vién co
thé dwgc nhap vao. Sau dé chuoeng trinh sé tinh tdng s6 chi tra gdp, ua
cac loai khdu hao dugc trlv di va chi trd vong. Két qua xuat sé tién chi
trd lvong thuc té. D€ quy trinh x& Iy dugc hoan tdt mot cach thanh
coéng, chwong trinh phai thyc thi cac phép tinh ding theo mét thi ty
dang.

Hinh 2-1. Dong xi ly

Vi DU 2.1 Tim di liéu nhap, x& ly-val xudt danh cho mét chuong
trinh dé tinh diém trung binh cda mat hoc ky.

Nhap: cdp vé mau ty tr tdt ca cdckhda hoc trong hoc ky va thang
chia cép dwoc dung (ttrc la cdp A=4,0, cdp B=3,0 v.v.u

X@ ly: cong cac gia tri)'sGiclal tatical cac=cdp ithi(rdi chia cho sé céac
khéa hoc.

Xudt: diém trung binhvdanh' cha' ky thi!
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CHU DIEM 2.2

PROBLEM SOLVING
G idi quijet van dée

Computer programs are written to solve problems. In English classes,
writing a research paper is much easier if the outline is constructed first.
The actual writing then follows the outline. In tne same way, coding a
computer program should not be started until all the plans are made. First,
a solution is created, and then the program is coded in a computer lan-
guage. The key is planning. .

There are five basic steps to programming. Each step is e*sseiitial in the
process. Following the first two steps carefully will ultimately result in
less time, energy, and frustration in the final steps. $ uli

Step 1 Analyze the problem and-develop the specifications. The
programmer must completely undérstand and be able to write a precise
statement of the problem. In order to develop the exact specifications,
there are several questions that must be asked.

¢ What are the inputs,to, the problem?,What is, known, what will be
given, and in what form?

¢ What are the outputs, desired?-What kind,ef report, chart, or infor-
mation is required?

¢ What would be the processing steps necessary to go from the given

input to the desired output?”

Step 2. Design a solution. A precise set of steps must be developed, that,
when applied to the problem, will lead to the best solution. This is the
outline from which the code will be written. The s"eries of steps should be
unambiguous, detailed and finite, able to be completed in a reasonable
period of time. The solution must be complete and effective. It is helpful to
tést*the solution by “walking through” the steps with data from Step 1 in
order to be sure the solution designed is the best one possible.

Step 3. Code the program in a programming language with docu-
mentation. If the solution has been completely and carefully designed, trans-
lation into a programming language will be relatively straightforward. Usu-
ally, the programmer can write the code step by step exactly according to
the solution. The more complete the solution, the less time and energy it
takes to write the code. An integral part of the coding process, but one
ignored by many programmers, is documentation. Each step of the code
should be explained with comments, so the original (or a future) program-
mer will completely understand how the solution was reached. Both debug-
ging during the programming process and changing the program later are
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greatly facilitated by good comments e%tgedded within the code.

Step 4. Test the program. This step is an iterative process with the
previous step. Many novice programmers write out the entire program
before testing. Then, if it doesnt work, they have no idea which section of
the code has a problem. Instead, as each part of the code is written, it
should be tested. For example, in the payroll program, first the program-
mer can write the code to accept the hours worked and hourly salary, and
then test to be sure the correct values have been received by the program.
It would not help to write the processing section before the inputs have
been received correctly.

Step 5. Validate the program. Once the program has been written
in its entirety, and is working for a few test cases, it should be validated
by extensive testing. Just because it works for one set of test inputs does
not meah it will work in every case. A broad range of test values should
be applied. This is also where the user interface is examined. Are the
directions sufficient? How does it-handie invalid input? What happens if
the user enters‘character data instead)of numeric? Extensive fu®jtuning
of the program in every situation|is necessary before it can be considered
complete. 'fJ-,

These five steps are essential to the problem-solving and programming
process. The heart of Step 2 dsithe;desigh-ofithe calgorithm.

HUONG DAN DOC HIEU CHU PIEM 2.2

2.2 GIAI BAlI TOAN

Cac chuong trinh may tinh duoc viét dé gidi cac bai toan. Trong cach
lap tiéng Anh, viéc viét mot trang tim kiém thi d& dang hon nhiéu.
Néu khung dan bai da duoc cdu tao. Viéc viét thuc té sau dé tuan thu
theo dan bai nay. Cling theo cach dé viéc tao mot chwong trinh may
tinh khong dwoc bat dau cho dén khi tat cd van dé hoach dinh da
dugc thwc hién. Trudc tién phdi tao ra mot gidi phap sau dé chuong
trinh dwgc tao ma theo mot ngébn nglr may tinh, van dé chinh yéu dé
la hoach dinh.

Cd 5 budc can ban dé 1ap trinh. Mdi budc 1a phan thiét yéu nhét trong
quy trinh. Hay tudn theo hai bwdc dau tién mot cach than trong, dé
cho ta két qua toi wu ma rat it tén kém thoi gian cong stc va nhitng sy
nham 1an & nhitng budc sau cing.

Bugc 1 Phan tich bai toan va phat trién cac dac trung. Ngudi lap trinh
phai hoan loan hiéu va cd thé viét mot cau l1énh chinh xac vé bai toan. Dé
phét trién cac dac trung chinh xac, c6 nhiéu cau héi phai duoc tra Ioi.
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1 D@ lieu nhap cho bai toan la gi? Nhitng gi da biét nhiing gi da
cho va nhiing gi phai tim ?

2 K&t qua xudt mong mudn la gi? Loai bao céo, biéu d6, ho&c thdng
tin can thiét?

2 CA&c buwéc xr ly can thiét phai di tir dir liéu nhap da cho cho dén
két qua xuat mong mudn la gi?

Buoc 2.

Buoc 3.

Buoc 4.

Thiét k€ mot gidi phap. Mot tap hap cac buéc chinh xac dwoc
phé trién c6 nghta la ldc dwgc &p dung cho bai toan, né dan
dén mot gidi phap t6i wu, day chinh la khung dan bai ma tir
d6 ma phai dugc viét. Chubi cac buac phai rd rang, chi tiét
héa, va hiru han, cé thé dugc hoan thanh trong mot khoang
thoi gian hgp ly. Gidi phap phai dwoc hoan tat la hiéu qua,
ban phai cdm thay hiru dung khi th& nghiém giai phap bang
cach théng qua cac budc di liéu tlr budc 1 dé bdo dam duoc
rang gidi phap nay chinh la.giai phap hoan chinh nhét.
Tao ma cho chuwong trinh. theo mot ngon ngl 1ap trinh véi
tai liéu. Véi gidi phapphai droc hoan chinh va duoc thiét ké
cdn than thi viéc dién-dich thanh mot ngdn ngi 1ap trinh sé
la mét quy trinh twong déi tién lgi. Thong thuong thi nguoi
14p trinh (cO\thE Wigt m& theotieng) bidcmot cach chinh xac
phu hgp v6i gidi phap. Giadi phap cang hoan chinh thi thoi
gian congstrc, bg ra:dé viét ma cang, it. Co6 mot phan nguyén
ven clia quy trinh tao ma nhwng lai 1a mot phan nhiéu nha
lap trinh thedng bd qua do 1a chinh 1a tai liéu. Mdi buoc cla
viéc tao ma nén duoc giai thich bing céc 16i binh cha, vi vay
nguoi lap trinh ban dau ‘(ngudi 1ap trinh trong twong lai) sé
phai hiéu hoan toan cach dat dén giai phap nay. Ca viéc g&
r6i trong quy trinh x& ly cla chireng trinh va viéc thay déi
chwong trinh sau d6 déu co thé dwoc thre hién théng qua cac
10i ghi chd dwgc trdn vao bén trong ma.

Th& nghiém chwong trinh. Buéc nay 1a mot quy trinh lap véi
bwéc treée do. nhigu nha 1ap trinh da viét ra toan bo chuong
trinh trude khi tht nghiém. Sau d6 néu chuong trinh khong
hoat déng thi ho khéng cdé dugc y twdng muc nao trong ma
gap su cd. Vi thé, khi mdi phan cia méa dugc viét, thi nguoi
ta nén th nghiém né. Vi du trong chuwong trinh tinh luong,
triedc tién nha Iap trinh co thé viét ma dé chdp nhan cac giv
lam viéc va lwong tinh gio, sau d6 ho phai thir nghiém dé
bdo ddm rang chuong trinh da nhan dwoc cac gia tri dang.
Diéu nay viéc viét muc x& ly trvée khi nhan dwgc cac dir liéu
nhap hoan chinh la diéu khong giup ich duoc gi ca.
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Bwéc 5. Tao hiéu lyc chuong trinh. M6t khi chwong trinh dd duoc
viét toan bd, va dang hoat dong trong mot vai tinh hudng
th nghiém thi né nén duoc tao hiéu lyc bang phép thir
nghiém tadng cuong. Biéu nay bdi vi nd hoat dong Gng Voi
mot tap hop cac di liéu vao thi nghiém thi khéng c6 nghia
rdng né sé hoat dong trong mdi tinh hudng. Nén ap dung
pham vi c&c gia tri thi nghiém rong Ién. DAy clng la nai ma
giao dién nguoi dang can dwoc xem xét. Cac chi dan da day
da chua?Né céd x ly cac dit liéu nhap sai hay khéng? diéu gi
xay ra néu nguoi dung nhap vao dir liéu ky tuv thay vi di¥ liéu
s6? Viéc tang cuong canh chinh cac chwong trinh trong mdi
mat tinh hudng la can thiét trwdc khi no co thé dugc xem la
hoan chinh.

N&m budc nay la ndm budc thiét yéu doi voi quy trinh gidi
todn va lap trinh. Trong tam cla budc 2 la thiét ké thuat
toén.
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CHU DIEM2.3

ALGORITHMS
Cac thuat toan

The goal of the problem-solving process explained above is to develop an
algorithm, or set of steps to solve the problem. We use algorithms every
day. Whenever we are doing a task, such as following a recipe or asset!-bling
a bookcase, the algorithm tells us each step in the proper order.

EXAMPLE 2.2 Write the algorithm to make a peanut butter and jelly
sandwich.

1. Put the bread, peanut butter, jelly, knife, and plate onto the
workspace.

Place two slices of bread jon-the plate.

Using the knife, spread peanut butter on one slice.

If you want jelly, using the kpife, spread jelly on the other slice.
Slap the two slices together, sticky side in.

Repeat steps 2 through b for each sandwich needed.

. Eat the sandwiches.

In the algorithm above, step 1 is the input, steps 2 through 6 explain
the process, and step 7is the output.’Itis clear from the algorithm that we
should not do step 5 before=step=3;-or=the=sandwich would not be very
interesting. Step 4 lets us make a choice whether to include jelly in the
sandwich. Clearly, a number of other “if statements could be included for
choosing bananas, pickles, or any other ingredients. Also, step 6 allows us
the flexibility to repeat the same process exactly several times.

No o s N

To be correct, an algorithm has some specific characteristics. An algo-
rithm:

Has input, performs a process, and gives output.
Must be clear and unambiguous.
Must correctly solve the problem.

* & & o

Can be followed with paper and pencil.
. Must execute in a finite number of steps.

When writing algorithms for more complex numeric problems, usually
all fhe input is obtained in the first few steps and the output is given in
the last few steps. Many steps can be subdivided. For example, examine
the algorithm in Example 2.3 below. Steps 1through 3 are input, 4 and 5
are processing, and 6 is output. Steps 3 and 5 are subdivided into two
parts for clarity.
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EXAMPLE 2.3 Write the algorithm for a simple ATM machine.

1. Get the password from the user.

2. If the password is not valid, construct an error message and skip to
step 6.

3. Get the inputs.

3.1. Get the transaction type (deposit or withdrawal), and the
amount from the user.

3.2. Get the current balance from the bank.

4. If the transaction type is deposit, add the amount to the current
balance.

5. If the transaction type is withdrawal, check the current balance.

5.1. If amount is greater than the current, balance, construct an
error message and skip to step 6.

5.2. If amount is equal to or_less than the current balance, subtract
the amount from the currentibalance.

6. Output the error message or the cash, and the current balance.

7. Ask the user whether to repeat-steps 3 through 6 for another trans-
action.

2.3.1 Pseudocode and(Flowchiarting

The algorithms in the previous section have been written in a struc-
tured English method”cdlled pseudocode‘Notice" that all the line'lof
pseudocode contain a specific.verb..In.pseudocode, the steps of thi algo-
rithm are numbered in such a way that one action is executed per lire. Ifa
line requires two steps, it is subdivided in outline form to the next level
(e.g., 3.1, 3..2, etc.).

Pseudocode is usually a good way to begin to design a solution to the
problem. It lists the steps of the algorithm. However, it is not always easy
to begirf*coding the program from pseudocode, because the program flow is
not clear. The conditional statements and the statements to skip to an-
other step do not provide enough of a picture of what should happen when.

Tn order to express the flow of processing in a much more lucid fashion,
many programmers use a flowchart, which is a structured picture map
showing the steps of the algorithm. The shapes usually used for each part
of the flowchart are described in Fig. 2-2.
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EXAMPLE 2.4 A flowchart can be-drawn for any algorithm. Draw a flow-
chart for the peanut butter sandwich algorithm shown in Example 2.2.
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In the flowchart above, it is easy to identify the input and output actions
because of the shapes used. The result of the decision on whether to use jelly
or not is clear, either jelly is added or it is not. Also, the arrow shows the
flow of control back up to the top to repeat the sandwich-making process.

2.3.2 Basic Control Structures

Computer programs only do what the programmer has told them to do,
and in that specific order. The basic control structures that are used are
sequence, selection, and repetition. In Example 2.4, most steps are executed
in sequence. Step 4 allows a selection and step 6 provides for repetition.

Most programs operate in sequence.
EXAMPLE 2.5 A simple flowchart for two ATM machines could be con-

structed as shown in Fig. 2-3. Each step, input, process, and output, is done
in order, with no decisions or repetitions.

Fig. 2-3 Flowcharts fortwo-simple ATM machines.

/ Get password / / Get password /

|  Get deposit amount / L Get cash amount 7
Add amount to current,halance Subtract amount from current balance

/ Print the receipt / [ Dispense the cash /

It is clear from the flowcharts that some decisions are necessary. The
example describes two separate machines, one for withdrawal and one for
deposit. Usually, you want one machine to handle both. Also, what if the
password is not good? What if there is not enough money in the account for
withdrawal? The flowchart needs to be constructed carefully, one section
at a time.

EXAMPLE 2.6 Design one machine to determine if the transaction is a
deposit or withdrawal. If the password is not good, nothing else should be
done except an error message, and if there is not enough balance for the
withdrawal, an error message should be given. A complete flowchart is
shown in Fig. 2-4.

2.3.3 Top-down Design and Data Abstraction

The algorithms demonstrated in the previous sections are fairly simple.
Most often problems cannot be solved in such a simple way. To attack more
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complex problems, top-down design is used. In top-down design, the overall
problem is broken into the main tasks (usually input, process, output), and
then each of these tasks is broken down into subtasks until a simple solu-
tion can be seen for each subtask. Usually hierarchy charts are used as a
help in top-down design. Hierarchy charts differ from flowcharts in that
they indicate what should be done, not how the job will be accomplished.
Instead of indicating the flow of data, they illustrate the tasks, or modules,
for each part of the solution. The only flow of data important is what
should go into and come out of each module.

Fig. 2-4 Complete ATM machine flowchart.

EXAMPLE 2.7 Look back at the ATM program example. The overall task,
or the module at the highest level, is to simulate an ATM machine. The
main subtasks would be to get the inputs, to perform the calculations, and
to give the outputs. The first draft of the hierarchy chart is illustrated in

Fig. 2-5.

Fig. 2-5 First-level ATM hierarchy chart.
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Each box represents a module of the solution. Notice, like pseudocode
and flowcharts, each task begins with a verb to show the action that must
be performed by that module. Arrows coming from a box indicate data
coming out from that module, and arrows going into the box denote data
needed by that module.

Now that the overall task and the main subtasks have been identified,
each module can be subdivided even further into all the tasks that must ke
performed in that section. The next level for the inputs and outputs is
fairly straightforward, as shown in Fig. 2-6.

Fig. 2-6a Second-level hierarehy chart for ATM input.

Fig. 2-6b Second-level hierarchy chart for ATM output.

The calculation module is a little more complex. There are two main
subtasks, one to handle deposits and one to handle withdrawals. Each of
these subtasks can be further broken down into other simpler tasks. Look
at Fig. 2-7 to see the hierarchy chart for this task.
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11t
Perform
calcinations
Handle Handle
deposits Wlthdrﬂvals
Subtract t Give
Add amount Check balance D.ract amoun

to balance from balance error message

Fig. 2-7 Second- and third-level hierarchy chart for ATM calculations.

The Handle withdrawals module must check the balance to see if there
is enough money in the account before-adjusting the balance. If there is not
enough money, an error message is generated. An error message is also
needed in the modulecthat getssthe password. Accomplete hierarchy chart

is found in Fig. 2-8.

Fig. 2-8 Complete hierarchy chart for ATM machine.
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EXAMPLE 2.8 Draw the hierarchy chart for a payroll-processing program.

In the payroll chart abovey the “only-output “isciteprint the checks. In
reality, other outputs might include the reports for federal and state taxes.
Other deductions might include hospitalization or union dues. These mod-
ules would be easy to add in the appropriate place. Because it is so flex-
ible, the hierarchy chart is uniquely suited to planning the modules for a
program.

23.4 Summary of Design Tools

To review the programming process, the first thing a programmer should
do is to analyze the problem and develop the specifications. Once the avail-
able inputs, required outputs, and necessary processing steps are deter-
mined, then the programmer can begin the most important part of the
programming process, the planning. Tools such as pseudocode, flowcharts,
and hierarchy charts aid in the process of identifying exactly what steps
must be taken to solve the problem, and in what order. Only after careful
planning should the actual writing of code be attempted.

The order in which these planning tools are created is often debated.
Some programmers prefer writing the pseudocode first, to list in English
exactly what must be done. Other programmers start with the hierarchy
chart to identify the necessary modules, and then turn to pseudocode to
break down each module. Usually the flowcharts are constructed last, with
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a flowchart for each module. The order is not as important as using the
tools to Jevelop a complete design of the solution for the program

EXAMPLE 2.9 Go through the entire planning process to write a program
that will calculate and print the average grade on three tests for an entire
class.
Step 1. Analyze the problem and develop the specifications.
Input: 3 test scores for each student
Output: The student’s average grade
Process: Add the 3 scores together and divide by 3
Step 2. Design a solution
1. Pseudocode:
1. Get the 3 test scores
2. Add the scores together
3. Divide the sum by 3
4. Print the average
5. Repeat steps 1 through 4 for each student
2. Hierarchy chart;

Notice that the hierarchy chart gives no indication of looping, or how
many students might be in the class, hierarchy chart only describes the
modules to be written, not how many times they will be executed. The itéra
‘“is shown in the pseudocode and flowchart.
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3. Flowchart:

CHU THICH TU VUNG

algorithm: thuatotoan
pseudocode: mé-gia
flowchart: lvu do

top-down design:  kiéu thiét ké& tir cao xubng thdp

hierarchy charts: cac biéu d6 phan cép (pha hé)

HUONG DAN BOC Higu CHU PIEM 2.3

2.3 THUAT TOAN

Muc tiéu cda quy trinh gidi toan duoc gidi thich trén day do la phai
phat trién mot thuat toan, hodc mot tap hap cac bwdc dé giai quyét bai
tap. Ching ta st dung thuat toan hang ngay. Bat c lic nao thic hién
mot tdc vu chang han nhw nhan hoic 13p rap mot ké sach, ky thuat
toan bao cho ching ta méi bwdc trong mot trinh ty hoan chinh.

Vi DU 2.2 Hay viét mot thuat toan dé tao nén mot banh sandwich cé
bo dau va nhan kem.

1. Hay dat banh mi, bo dau, kem, dao va dia vao chd lam viéc.
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2. Hay dat hai lat banh mi trén dia.
3. S dung dao réi ba dau Ién Trén mot dia.

4. Néu muon trang tri kem hay s dung dao tréi kem trén mot lat
banh mi kia.

5. Dat hai lat banh mi vao nhau.

6. L&p lai cac buoc tr 2 dén 5 trong mdi mdt miéng sandwich néu
can.

7. An sandwich.

Trong thuat toan trén day, buéc 1 l1a nhap, budc 2 cho dén budc 6 gidi

thich quy trinh buwéc 7 la xudt. RO rang tir thuat todn nay cho thay

khéng nén thuc hién buwéc 5 trvée bude 3 hodc banh sandwich, néu

khong thi banh sandwich sé khdng cd ngon lanh. Buéc 4 cho phép

chiung ta chon lya dé dwa co6 nén dwa kem vao banh sandwich hay

khéng. R6 rang mot s6 cac cau Iénh}it cd thé dugc dua vao dé chon

chudi hodc bat ctr dd gia vi nao-khac. |Clng vay buéc 6 cho phép ching

ta linh dong dé 1ap lai quy trinh gidng hét nhw thé nhigu lan.

D& chinh xa4c mot thuat toan phdi c6 mot vai dac trieng chuyén biét.

Mot thuat toan:

* Phai c6 quy trinh nhap, thuc hién mot phép xu Iy va xudt két qua.

*  Phai rd rang vavdéchidu:

* Phai gidi quyét bai-todan motcach-ding déan.

*  C6 thé ghi lai trén gidy b&ng bat chi.

* Phai thyc thi theo mot trinh tw cac budc gi¢i han

LUc viét thuat toan danh cho cac bai tap sb phic tap, thwong tat ca

xac di lieu nhap phai dwgc tim thady & mot vai bwéc dau tién, va dir

Liéu xudt phai dwoc cho & cac bude sau cling. Nguwoi ta cé thé chia nho

nhiéu budc. Vi du xem trwdc thuat toan trong vi du 2.3 dwéi day, budc

1 dén buoc 3 la nhap, budc 4 va buéc 5 la xir ly va buéc 6 la xuat. Cac

bwéc 3 va 5 dugc chia nhd thanh hai phan cho ré rang.

Vi DU 2.3 Hay viét mot thuat toan dung cho mot may ATM don gian.

1 Nhan password tir nguoi dung.

2. NEU password khéng dung, thi tao nén mot thong diép béao 16i va
w6t sang buéc 6.

3. Nhéan di liéu nhap

1.1 Nhan kiéu chuyén khoan (gt hay rat) va lvong tién do nguoi
ding nhap vao.
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1.2 Nhan bang can ddi tién hién tai & ngan hang.
4. Néu kiéu giao dich Ia tién gli thi cong thém lwrong tién vao bang
can doi tai khoan hién tai.
5. N&u kiéu giao dich la rdt tién thi hay kiém tra bang can doi tai
khoan hién tai.
1.3 Néu lugng tién rat ra I6n hon lvgng tién dang co, thi thuat
todn cu tao nén mot thong diép bao 16i va budc sang budéc 6.
1.4 Néu lrong tién nay bang hodc nhd hon lwgng tién dang co
trong bang can doi, thi triv lwgng rat khéi lwgng tién hién tai.
6. Xudt thong diép bao I6i hodc xudt tién mat va can déi lai tién
hién tai.
7. Yéu cau nguoi dung phai lap lai cac buéc tlr bwéc 3 cho dén bubc
6 cho mot khodn giao dichrit-tién khac.
2.3.1 Tao méa gia va lvu do
Cac thuat toan dung trong muc-tredc day degc viét theo mot phrong
phéap cau trac tiéng Anh duoc goi Ia ma gia (pseudocode). Luu y rang
tdt c& cac dong ma gia déu co chita mot dong tir dac biét. Trong ma
gia cac budc cla thuat'toan-dwoc'danhsétheo-mot cach thirc qua do
mot hanh déng duoc thuc thi trén mdi dong. Néu mot dong yéu cau
phai c6 hai budc, thioné dwgcchiamnhdthanh cdcrdang khung dan bai
sang budc k€ tiép, (vi du 3.1, 3.2 v.v.s

/ /

Rectang!es show Parallelograms show
processing steps input and output steps

y Cirgles are
connectors

Diamonds indicate Arrows indicate
points of decision flow of data

Hinh 2-2 Hinh dang cla lvu do

M4 gi& thuwdng la cach t6t dé bat dau thiét ké mot giai phap cho bai
toan. NO liét ké cac budc cua thuat toan. Tuy nhién, chidng ta khong

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chwong 2: Thiétké va hoach dinh chuwong trinh 131

dé dang dé viét ma chwong trinh tir ma gid. B&i vi dong chwong trinh
khong rd rang, cac cau Iénh diéu khién va cac cau Iénh dé luwat sang
budc khac khong cé cung cdp da hinh anh cho nhitng gi sé xay ra. Dé
trinh bay dong x& ly theo mdt cach thic d& hiéu hon, nhidu nha lap
trinh da st dung mot lvu do day la mot ban do hinh anh c¢d cau tric
biéu thi cac budc vé thuat toan. Cac hinh dang dwoc dung cho mdi
phan cla lvu d6 dwgc md ta trong hinh 2-2.

VI DU 2.4 M6t lvu do dwoc vé cho bat ky mot thuat toan nao. Hay vé
mot lwvu do danh cho thuéat toan tao banh sandwich cé nhan ba nhw
minh hoa trong vi du 2.2.

! Eal the sandwich(es)/

Trong lvu dd trén day ta d& dang nhan biét cac hanh dong nhap va
xudt do bdi hinh dang dwgc ding. Két qua cla quyét dinh cd nén st
dung kem hay la khong, that ré rang, mdi mot kem trang tri dwoc
thém vao hay khong duwgc thém vao. Cling vay mdi tén chi cho biét
dong diéu khién 1én dén dinh dé Iap lai quy trinh lam banh sand-
wich.

2.3.2 Cac cau trac diéu khién can ban

Céc chuong trinh may tinh chi thyc hién nhiing gi ma nhitng nha lap
trinh bdo ching ta phai lam va phdi tuan theo mot trinh ty dac biét.
Cac cdu trac diéu khién can ban dugc ding la thi tw, chon lwa va lap
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lai. Trong vidu 2.4 hau hét céc budc dwgce thuc thi trong mot trinh ty.
Budc 4 cho phép chon lya va buéc 6 cung cép xac lap. T4t ca cac
chwong trinh déu thyc hién theo mot chudi trinh tu.

VIiDU 2.5 Mt lvu dd don gidn danh cho hai may ATM c6 thé duoc
cdu tao nhu minh hoa trong hinh 2.3. mdi budc nhap, x& Iy va xuét
dwgc thye hién theo th( tv ma khong cé quyét dinh hodc sy lap lai
nao.

/ Get password  / / Gel password  /
| Get deposit amount / |/ Get cash amount /

Add amount to current balance 1 | Subtract amount from current balance!
/ Print the receipt  # | Dispense the cash /

Hinh 2-3 C&c lvu dd danh cho hai may ATM don gian

TU lvu d6 cho thayrd rang dang Imot vaihquyét dinh 1a can thiét. Vi
du nay mo ta hai may chuyén biét, mot may dé rat tién va mot may dé
gi tién. Thuong ban mudn mat may x& ly cd-hai chiic nang. Ciing vay
diéu gi xay ra néu password khong t6t? Diéu gi xay ra néu khong co
da lwyng tién danh cho-nguoi-rdttién?twu-ddé=can phai duoc ciu tao
mot cach can than, mot chuyén muc mot lan.

VI DU 2.6 Hay thiét k&' mot may dé xac dinh xem th& lwgng tién la
duwoc gli vao hay dwgc rut ra. Néu password khdng ding, thi khong cé
gi dugc thuc hién ngoai triv théng diép 16i, va néu khdéng c6 du luvgng
tien mat dé rat ra cling c6 mot thong diép béo 16i cung cdp. Luu dd
hoan chinh dugc minh hoa trong hinh 2-4.

2.3.3 Thiét ké top - down va sy tinh triru twgng cta di liéu

Thuat toan dwgc minh hoa trong phan trén day rd rang la don gian.
Hau hét c&c bai toan thuong gap khong dugc gidi theo mot cach thic
don gian nhu thé. D& tham nhap vao nhirng bai toan phirc tap hon,
nguoi ta st dung thiét k& top - down. Trong thiét k& top - down, toan
bd van d& dugc ngat thanh nhitng tac vu chinh (thuong 1a nhap xt ly,
Xuat) sau d6 moéi mot tac vu lai dwoc ngat thanh nhitng tac vu con cho
dén khi tim thdy dugc mot gidi phap don gian cho mdi mot tac vu con.
Thong thuong cac sa d6 pha hé dwgc ding dé tragilp cho thiét ké top
- down. Céac so dd pha hé khéc voi cac lvu dd & chd 1a chang chi dinh
nhirng gi nén lam, ch® khéng chi dinh cach hoan thanh cong viéc.
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Thay vi chi ra dong d liéu thi ching lai minh hoa céc tac vu hodc
cac module danh cho mdi métphan cla giai phap. Dong dit liéu quan
trong duy nhéat 1a nhitng gi nén dwva vao va nhitng gi xudt ra mbi
module.

Hinh 2-5 So d6 hoan chinh cla mét may ATM

VIiDU 2.7 Hay xem laivi du chwong trinh ATM. T&c vu téng thé hodc
module ¢ tai m&c cao nhat dé la phai mé phong mot may ATM.
Nhirng tac vu con chinh sé nhan dit liéu nhap, thyc hién cac phép
tinh va cho két qua xuat. Phac thdo dau tién cta so do pha hé duoc
minh hoa trong hinh 2-5.

Hinh 2-5 So d6 phd hé ATM & cap dau tién
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Moi mot 6 trinh bay mot module clia giai phdp. Lieuy ciing giéng nhu
ma gia va lieu do, moi tac vu bat dau mét dong tu de biéu thi hanh
déng phdi duac thiic hién do module do. Cdc mii tén dé xuat phat ti
mot 6 chi ra dd liéu xuét ra khai module dé va cdc mii tén di vao mét
6 chi cho biét dd lieu ma module db can thiét.

Luu y rang tac vu tong thé va cdc tac vu con chinh phdi ditoc nhan
biét moi module c6 thé chia nhd déng deu nhau ne5Schuyén sau hem
thanh tat cd cdc tac vu ma mue dé phdi thuc hién. Mile ke tiép danh
cho di liéu nhap va xuat, ré rang la thuan lai nhu minh hoa trong
hinh 2-6.

Module tinh todn thi phiic tap hem. C6 hai tdc wu. con, mot dé xi ly
tien gi va mot dé xi ly tien riit ra.-Mi trong so tdc vu con nay co thé
phan chia nh6é thanh cdc tdc vu don gidn hon. Hay xem hinh 2-7 dé
biét duoc so do phd hé danh cho_tdc vu nay.

Hinh 2.6a Sa do phd hé hai cap danh cho cdc két qud nhap ATM

Hinh 2.6b Sa do phd hé hai cap danh cho cdc két qud xuat ATM
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* |t
Perform
calculations
I
Handle Handle
deposits withdrawals
Add amount Subtract amount Give
to balance Check balance from balance error message

Hinh 2-7 So dé pha, hé hai cdp va ba cdp danh
cho cac:phép tinh ATM

Hinh 2.8 So d6 ph& hé hoan chinh danh cho may ATM.

Xt ly module rat tién mat phai kiém tra bang can ddi dé€ xem thir co
di lugng tién trong tai khodn khéng truéc khi diéu chinh bang can
ddi né?. Néu khdng du lvong tién, thi muc théng diép béo 16i duoc tao
ra. Muc théng diép bao 16i cing can trong module nay dé nhan pass-
word. Mot so dé pha hé hoan chinh duwgc cho trong hinh 2-8.
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VI DU 2.8 V& mot so do pha hé danh cho mot chaong trinh xi Iy bang
luang

Trong sa do xU Iy bang“luang‘trén’ddy, ‘chi co'ke't'qua xudt la in cac
ngén phié'u. Trong thuc té.thi.cac ké't.qua.xudt.co.the chiia cac han
bao cdo vé cac khoan thué trong nuac. Nhiing khoan khau hao khac
cling duac dua vao chang han nhu khau hao vé chi phi bénh vién hoac
khau hao vé nghiép doan. Nhiing module nay dé dang bo sung a
nhiing chd phu hop. Bai vi nd qua sinh déng cho nén sa do pha hé
thuang phu hgp de hoach dinh cac module danh cho mot chuang
trinh.

2.3.4 Khai quéat ve cac cdng eu thié't ké

De xem lai phuang phéap lap trinh dieu dau tien mot nha lap trinh
phai lam do la phan tich van de va phat trien cac dac trung, mot khi
da cb san du lieu nhap, cac két qua xuat can thiét cling nhu cac biac
x0 Iy can thiét phai duac xac dinh, sau dé nguai lap trinh c6 thé bat
ddu phan quan trong nhat cia phuang phap lap trinh dé la hoach
dinh. Céac cong eu chang han nhii ma gia luu do6, va sa do6 pha hé tra
gilip trong quy trinh nhan bié't dich xac budc nao phai duac tien hanh
de giai quyét van de va tien hanh theo thi tu nhu thé nao. sau khi
hoach dinh can than ban mai that su viét ma.

Thi tu ma qua db cac céng eu hoach dinh nay duac tao ra thuang la
tuy ¥, mot so nha lap trinh thich viét ma gia truac, de liét ké danh
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sach theo tiéng Anh mét cach chinh xac nhitng gi phai lam. Nhirng
nha 1ap trinh khac lai b&t dau voi sa dd pha hé dé nhan biét cac
module can thiét rdi trd v& ma gid dé ngat chia nhé mdi module.
Thuong thi cac lvu dé dwoc cdu tao sau cing, mot lvu d6 danh cho
mdi module. Thi ty khéng quan trong cho ban viéc sit dung cac cong
cu dé phat trién mot ban thiét k& hoan chinh giai phap danh cho
chwong trinh.

VI DU 2.9 Théng qua toan bd quy trinh hoach dinh hdy viét mot
chwong trinh dé tinh va in diém trung binh trong ba ky thi ding cho
mot lap.

Budc 1. Phan tich bai todn va phat trién phép dac trwng

Nhap: 3 diém thi cho mdi mdt hoc vién

Xudt: diém trung binh clia hoc vién

X ly: cdng ba diém thi lai-véi-nhau va chia cho 3.
Budc 1 Thiét ké mot gidi phap
1 Magia

a.  Nhan ba diém thi

b. Cong diém Cthillldi Vi nhau

c. Chia téng cho 3

d. Chia diém trung binh

e. L&p lai buoc tir 1 dén 4 cho mdi mot hoc vién.
2. So do pha hé

Luu y rang sa dé pha hé khong cho chlng ta dac trung cla ling 1ap
hoac s6 lan ma hoc sinh c6 mat trong I6p. So dd pha hé chi mo ta
module phai dwgc viét chr khéng trinh bay s6 Ian ma ching thyc thi
Vvong lap dugc minh hoa trong ma gia va trong lwu dé.
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3. Litu do
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2.1

2.2

2.3

2.4

SOLVED PROBLEMS
Bai igp co loi giai
What would be the input, process, and output for a program to change
Fahrenheit temperatures into Celsius?
Input: Temperature in Fahrenheit

Output: Temperature in Celsius
Process: Apply the formula Celsius = 5/9 * (Fahrenheit - 32)

True or False. The first thing a good programmer does when asked
to write a computer program is to sit down at the computer and
begin typing in code.

False. Coding does not beginh until the problem is examined, ana-
lyzed, and a complete solution-is designed. .

Write the algorithm in pseudocode for a simple calculator.
1. Get two numbersand ‘the operation!desired
2. Check the operation
2.1. If the“operation’is "addition; ‘the''result is the first + the

second

2.2. If the operation is subtraction, the result is the first - the
second

2.3. If the operation is multiplication, the result is the first *
the second

2.4. Ifthe operation is division, check the second number
If the second number is zero, construct an error message

If the second number is not zero, the result is the first/ the
second

3. Print out the result or the error message

Draw the hierarchy chart for a simple calculator.
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2.5

Go through the entire!planning process-to 'write'a program that will
handle the checkout for a hotel room. This hotel charges $55 for ore
person, $60 for two, and $65 for three: or more.

Step 1 Analyze the problem _and develop the specifications.
Input: Number of nights, number of people in the room, meal charges
Output: The printed bill, including tax

Process: Calculate the room charges, add the meal charges, and
then add the tax

Step 2. Design a solution.
Pseudocode:

1 Get the number of nights and number of people in the room
from the customer

2. Get the meal charges from the restaurant
3. Calculate bill
3.1. Look up the room charge for that number of people
3.2. Multiply by the number of .ights
3.3. Add the meal charges
3.4. Calculate and add the tax
4. Print the bill
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Hierarchy chart:

Flowchart:
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Draw a flowchart from the following pseudocode to input two num-
bers and print the larger.

1. Get numberl and number2
2. Compare to see which is larger
3. Print the larger number

Write an algorithmin pseudocode and'the flowchart to input a num-
ber and print the number and its square until the user enters a
negative number.

Pseudocode:

1. Get the number

2:  Calculate its square

3. Print the number and its square

4. Repeat steps 1 through 3 until the person enters -1
Flowchart: - -0
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2.8

Write an algorithm in pseudocode and the flowchart to input a se-
ries of test scores until the user enters negative one (-1) and then
print out the average score of all the numbers. You do not know how

many numbers are coming into the program.
Pseudocode:

Get the score

Add it to the running sum

Add one to the count of scores

Repeat steps 1 through 3 until the person enters -1
Calculate average by dividing running sum by the count of scores
. Print out the average
Flowchart:

SN

HUONG DAN POC HIEU BAI TAP cO LOI GIAI

2.1 Tim di liéu nhap, x& ly va xudt danh cho mdt chuong trinh dé
thay ddi nhiét do Fahrenheit sang do Celsius?

Nhép: nhiét d theo Fahrenheit
Xuat: nhiét do theo Celsius
X@ ly: ap dung cong thic Celsius bang 5/9* (Fahrenheit -32)

2.2 Cophai diéu sau day dang hay sai. Diéu dau tién ma mot nguoi
lap trinh tot can phai lam lic dugc yéu cau viét mot chuvong trinh
méay tinh d6 la phai ngdi tai may tinh va bat dau gé nhap ma.

2.3 Hay viét thuat toan theo ma gid danh cho mét may tinh don gian
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2.4 Vé sa do pha hé danh cho mot mdy tinh dcm gian.

2.5 Thong qua toan bd quy tr'inh hoach dinh de uiét mot chuang
tr'inh x0 1y tien chi trd cho mot phéng thué. Chi phi phang a
khach san la 55 dé cho mot nguai, 60 dé cho hai nguai va 65 do
cho 3 nguai hoac nhieu han.

Bade 1 Phan tich bai toan va phdt trién ede dac trUng
Nhap: so dém, sd nguai trong phang, chi phi bia an.
Xuét: hoa dan duac in ra ké ca thué

X Iy: tinh toan so6 tien milan phang céng veri chi phi bia dn va
tien thué.

Buac 2. Thiét ké mot giai phdp
Ma gid:
1 Nhan sb dém va s6 nguai trong phang tu khdch hang.
2. Nhéan chi phi bua dn tir nha dn.
3. Tinh toan hda dan
1.1 Xem chi phi phong de biét.s6 nguai.
1.2 Nhan cho s6 dém a
1.3 Cong chiphi cbiia dn
1.4 Tinh va cong-thué
4. In hda dan

Luu do pha he
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Luu do:

2.6 V& mot lvu dd tir ma gia sau day dé dwa vao hai s6 va in sé lon hon.

2.7 Viét mot thuat toan theo ma gia va lvu d6 dé nhap mot s6 va in mot
con s@ va binh phuong cla né dén khi nguoi dung gap mot s am.

2.8 Viét mot thuat toan theo ma gia va lvu dd dé nhap vao mot chudi
cac diém thi cho dén khi nguoi ding gap s6' (-1) réi in diém
trung binh cua tat ca cac s6. Ban khong biét dwgc c6 bao nhiéu s
dwa vao chuong trinh.

Ma gia.
1. Ghi diém

. Thém n6 vao téng dang tinh.

. Tang bién dém diém thém 1

. Lap lai tlr budc 1 dén budc 3 cho dén khi nao tén gd nhap la -1

. Tinh gia tri trung binh bang cach |4y téng chia cho s6 dém

o O N W DN

. In gié tri trung binh nay ra.

Download Ebook Tai: https://downloadsachmienphi.com



146

2.9

2.10
2.11
2.12

2.13

2.14

Tron Bo SGK: https://bookglaoknoa.com

Chapter 2: Program Planning and Design

SUPPLEMENTARY PROBLEMS
Bai top té sung

What would be the input, process, and output for a program to calcu-
late the miles per gallon for a specific

vehicle?

What is the last step of the programming process? Why is it impor-
tant?

Write the algorithm in pseudocode for a program to calculate the
area of simple shapes.

Draw the hierarchy chart for-aprogram to calculate the area of
simple shapes.

The Bigg family is having a reunion. They want to know how many
people will attend the reunion,.and also the percentage of atten-
dance broken into these age groups: preschool age (0 through 5),
school age (61 through 112),-iteens(13; through 19), adults (20
through 64) and seniors (65 and up). Go through the entire planning
process to write a program that will calculate the attendance by age
groups.

Draw a flowchart from the-following pseudocode to input three num-
bers and print out their sum and their average.

1. Get numberl, number2, and number3.
2. Add them together for the sum.
3. Divide the sum by 3 for the average.
4. Print the sum and the average.

HUONG DAN BOC HIEU BAI TAP B6 SUNG

2.9 Tim d@ liéu nhap, x& ly, va xudt danh cho mot chvong trinh dé

tinh s6 dong trén mot gallon (rng véi mot chiéc xe dac biét.

2.10 Buéc cudi cung trong quy trinh-xt ly chwong trinh la gi? Tai sao

n6é quan trong?

2.11 Viét thuat toan theo mé gia danh cho mot chuong trinh dé tinh

dién tich cGa mot hinh dcm gian.

2.12 Hay v& mot lvu dé danh cho mot chwong trinh dé tinh dién tich

clGa hinh dan gian.
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2.13 Gia dinh Bigg dang c6 mot bubi hop méat doan tu. Ho mudn biét
¢6 bao nhiéu nguwoi phai tham gia budi hop mat doan tu nay va ti
Ié phan tram sé nguoi tham dy dugc phan chia thanh cac nhém
tudi: tudi trwdc khi dén trwdng (tr 0 - 5). Tudi dang di hoc (tr 6
- 12), tudi thiéu nién (13 - 19), tudi tredng thanh (20-64) va nguoi
Ion tudi (trén 65). Thong qua quy trinh hoach dinh toan bd hay
viét mot chuong trinh dé tinh s6 nguoi tham gia theo tirng nhém
tudi.

2.14 Hay vé& mot lvu d6 tlr ma gid sau day dé nhap vao ba s va in
téng clia ching. Cling nhw s trung binh

a.  Nhan numberl, number2 va number3

b. Cong chlng lai voi nhau dé tim téng
Chia tng cho 3 dé tim gia tri trung binh
In téng va gid tri trung binh.
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ANSWERS TO SUPPLEMENTARY PROBLEMS
Tra loi cac tai tap bé sung
2.9 Input: The distance traveled, and the number of gallons used by a
specific vehicle
Process: Divide the distance by the number of gallons

Output: The miles per gallon for that vehicle

2.10 The last step is the validation of the program. Just because the pro-
gram works with one set of data does not mean it performs correctly in
every situation. The programmer cannot be confident that the pro-
gram works well until a broad range of test cases have been examined.

2.11 The algorithm would be:
1. Get the shape desired
2. If the shape is a rectangle,
2.1. Get the length and width
2.2. Calculate the area as length * width
3. If the shape is a,right triangle,
3.1. Get the base and height
3.2. Calculate)the area:as, pasen* height /i 2
4. If the shape is a_circle
4.1. Get the radius
4.2. Calculate the area as radius * radius * 3.14
5. Print out the area
2.12 The hierarchy chart:
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2.13 The program for the Bigg family:
Step 1 Analyze the problem and develop the specifications.
Input: Ages of each person attending
Output: The chart of people in each age group
Process: Add 1 to the age group for each person’s age
Step 2. Design a solution.

Pseudocode:
1. Get the age of the person
2. Add it to the appropriate age group
3.  Repeat steps 1 and 2 for each person coming
4. Calculate percentage for each age group
4.1. Find the grand total for all age groups
4.2. Divide each age group total by the grand total
5. Print the chart of attendance

Hierarchy chart:
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Which
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CHAPTER

Program Coding and Simple

3 Input/Output

Viét ma chwong trinh va cac Iénh
nhap/xuat don gian

MUC PIiCH YEU CAU

Sau khi hoc xong chwrong nay, cac ban s& ndm vitng cac van de lién
quan dén viéc viét ma cho chwong trinh, cac I1énh nhap va xudt don
gian, cu thé la cac ndi dung co ban sau day:

¢

L4

Programming languages
Variables and constants
Assignment statements

Aritthhmetic expressions operator
precedence

Comment statements
Simple input/output

Writing a complete program

+

Cac ng6n ngir lap trinh
Cac bién va hang
Céc Iénh gan

Cac biéu. thic s6 hoc va thir tw
wu tien cla toan tur

Céac cau Iénh cha thich
Nhap/xuét don gian

Viét mot chwong trinh hoan

chinh

Ngoai ra, 0 cudi chwong con c6 phan bai tap c6 Ioi giai, bai tap bé
sung va dap 4n nhdm giGp cac ban thyc hanh va ap dung mot cach
hiéu qua vao cong viéc thuc té.
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CHU DIEM 3.1

PROGRAMMING LANGUI
Cac ngbén nglr Igp trill

Recall the steps of the programming process listei

¢ Step 1. Analyze the problem and develop the
¢ Step 2. Design a solution.

¢ Step 3. Code the program in a programming
mentation.

Step 4. Test the program.
¢ Step 5. Validate the program.

Once the problem is thoroughly analyzed and tt
pletely designed, then the third step, that of writing
is started. The algorithms and flowcharts help us :
stand, how to, solve the problem. But the computer ni
gram written in machine language that it can undersi
do not have to write all our programs in the machine’
source“code'that a translating program changes into

There are two Kinds of translating programs, con
ers. Compilers take the entire source code prograr
machine language. Only after the source code is tran
can the computer execute the program. Interpreters
each line, one at a time. If an error is encountered,
that point. These translators, both compilers and i
literal and specific. A more genera] explanation of th
is found in Appendix A

Our source code must be exact to be understood
order to make it equally clear for human beings, con
into the code that the computer ignores. This docum
be explained later in the chapter.

The languages addressed in this and the followin
Basic (Microsoft’s structured dialect of the older Bas
and Java. These languages are very different, C an
usually compiled and Visual Basic is interpreted. In b
programs (executables) can be created to run on «
have a C/C++ compiler or a Visual Basic interpret«]
ability ofthe program is usually limited to the same ¢
in the original translating process.
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On the other hand, Java is a language that is both compiled and inter-
preted. The source code is compiled, not into machine language, but into a
bytecode that can be interpreted by many different kinds of operating sys-
tems. The interpreter on any other computer. Tzhen translates the bytecode
into the machine language needed by that system. Therefore, Java has the
advantage of being more portable than other languages. Certain kinds of
Java programs, called applets, can even be embedded into pages sent over
the World Wide Web and run by any Java-aware Internet browser.

All three of these languages use the same alphabet which includes any
character found on the computer keyboard. Any of these characters must
be translated into machine language. For instance, when you type the
letter “t”, or press the spacebar, your message must be represented in the
computer’s memory in some way. A standard code has been developed with
a specific numeric representation of every character that can be used by
programming languages. The American Standard Code for Information
Interchange (ASCII) is consistently used by most computers and periph-
eral devices. The numbers from/ Q0 to 255 represent each letter, number,
space, punctuation mark, and other character available to the program-
ming languages. The portion of the ASCII chart usually used is seen in
Table 3-1. ASCII 0 through 31, and-also 12,7, are unprintable characters
representing various messages that can be sent. For example, 12 sends a
form feed to the printer,and, 7 makes aibeeping sound.

Table 3-1 ASCII Character Set.

Decimal Character Decimal Character Decimal Character Decimal Character
0 Dili 32 space 64 @ 96 .
1 soh 33 ! 65 A 97 a
2 stx 34 L] 66 B 98 b
3 etx 35 # 67 Cc 99 c
4 col 36 $ 68 D 100 d
5 enq 37 % 69 E 101 e
6 ack 38 A 70 F 102 f
7 bel 39 71 G 103 g
8 bs 40 ( 72 H 104 h
9 ht 4 ) 73 I 105 i

10 nl 42 . 74 J 106 j

1n vt 43 + 75 K 107 k
12 ft 44 76 L 108 1
13 cr 45 - 7 M 109 m
14 soh 46 78 N 110 n
15 si 47 / 79 0 111 0
16 die 48 0 tS4) p 112 p
17 del 49 1 81 Q 113 q
18 dc2 50 2 82 R 114 r
19 dc3 51 3 83 S 115 s
20 dc4 52 4 84 T 116 t
21 nak 53 5 85 u 117 u
2 syn 54 6 & v 118 v
23 ctb 55 7 87 w 119 w

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

154 Chapter 3: Programming Coding and Simple Input/Output

24 can 56 8 88 X 120 x
25 em 57 9 89 Y 121 y
26 sub 58 90 /A 122 z
27 esc 59 91 | 123 1
28 fs 60 < 92 \ 124 1
29 gs 61 = 93 }\ 125 1
30 rs 62 > 94 126

31 us 63 7 95 . 127 del

HUONG DAN POC Hiéu CHU DPIEM 3.1

3.1 CACNGON NGU LAP TRINH

Hay nhé lai cac budc trong phwong phap Lap trinh dugc liét ké trong
chuong 2.

*  Buwoc 1. Phan tich bai toan va phat trién cac dac trung.

*  Budc 2. Thiét ké mot giai phap

*  Budc 3. Viét ma cho chwong trinh~theo mot ngdn ngit 1ap trinh voi
tai liéu

* Bubdc 4. Thir nghiém'chuong“trinh

* Buoc 5. Tao hiéu lyvc dang cho chwong trinh

Mdi khi bai todn da dwoc.phan.tich. thuat todn. dwoc thiét ké hoan
toan thi buéc 3 tlc la budc viét chuong trinh theo ma phai dwoc bat
dau. Céac thuat toan va cac lwu dd gitp cho ching ta la nhitng con
nguoi hiéu dwoc cach giai quyét vln dé. nhung may tinh can phai co
mot chuong trinh dwgc viét theo ngon ngit may dé co thé hiéu duoc.
May thay ching ta khong phai viét tat ca cac chuong trinh cua minh
theo cac chit s6 1 va s6 0 cia may. Ching ta viét ma ngudn dé mot
chwong trinh dién dich sé& thay d8i thanh ngdén ngir clia may.

C6 hai loai chuong trinh dién dich d6 1a trinh bién soan va trinh bién
dich. Trinh bién soan nhan toan bd trinh ma ngudén va thay né thanh
ngén nglr may. Chi sau khi m& ngudn da dugc dich toan bd thi may
tinh m@i c6 thé thrc thi chwong trinh. Cac bd phién dich sé& dich va
thie thi mdi dong, mot dong mot 1an. N&u gép phai 16i chwong trinh
s& ngung tai diém d6. Nhitng bd di&n dich c& bd bién soan 1an bo bién
dich déu rat tir chwong va chuyén biét. Phan giai thich téng quat hon
vé quy trinh dich sé dwoc cho trong phu luc A.

MA& ngubn clia ching ta phai dwoc may tinh hiéu mot cach chinh xac.
Dé lam cho nd rd rang, cac Ioi binh chi duwoc tron vao trong ma dé
may tinh bé qua. Tai liéu v&é méa sé dwgc gidi thich & phan sau trong
chuong nay.
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Ngdén ngr dugc dé cap trong chuong nay va trong nhirng chwong sau
la Visual Basic (thuat ngi microsoft dé chi ngon nglr Basic trudc day),
C, C++ va Java. Nhitng ngdn ngi nay rét khac nhau. Cac mé ngudn
clia C va C++ thudng duoc bién soan va Visual Basic sé dwgc dién
dich. Trong ca hai tredng hgp chuong trinh dirng riéng (co thé thuc
thi) c6 thé duoc tao dé chay trén cdc may tinh khong c6 mét trinh bién
soan C, C++ ho3c khong co mot trinh bién dich Visual Basic. Tuy
nhién, tinh kha thi cta chwong trinh la bi gi¢i han sang hé diéu hanh
dwoc dung trong hé diéu hanh giéng hét nhw hé diéu hanh dugc dung
trong quy trinh dién dich géc.

Mac khac, Java la mdt ngébn nglt dugc bién soan va dwgc bién dich.
M& ngudn dugc bién soan, khong phai bién soan thanh mat ngén ngl
may nhwng bién soan thanh moét ma bai c6 thé dugc dién dich bdi
nhiéu loai hé diéu hanh khac nhau. Bo bién dich trén bat ky may nao
khac s& dién dich ma byte thanh ngdn nglt may ma hé théng dé can
thiét. Do d6 Java c6 wu diém la linh-ddng han cac ngdn ngt khac. Mot
vai loai chwong trinh Java c6 tén1a Applets tham chi cé thé duoc
nhdng vao cac trang dwgc giri trén-Warld Wide Web sau dé dwgc bat
clr bd trinh duyét Internet nao chay-tat cd ba trong s6 ngoén ngl nay
st dung bang mau ty chit cai giéng nhau va vén c6 chita bat ky ky tuw
nao dugc tim thay trén ban phim_clia may tinh. Bt ky ky tw nao trong
s6 nhirng ky tv & day cling' phai twoc dién'dich 'sang ngén ngtt may. Vi
du lic ban g6 nhap mau ty “T”’hodc nhan thanh cat, thi thong diép
cla ban phai dvgc trinhi‘bay trong'bd' nhé ‘clia’'may tinh theo mot sd
cach. Mot ma chudn phat trién véimot cach trinh bay dang s6 dic
biét (rng voi mbi mot ky tw dwoc cac ngdn ngit 1ap trinh st dung. Ma
tiéu chudn hoéa thi danh dé trao d6i théng tin (ASCII) duoc st dung
mot cach nhat quan bdi hau hét cdc may tinh va thiét bi ngoai vi.
Nhirng con s6 tir 0 cho dén 255 biéu thi moi mau tw, s6, khoang tréng,
ddu chdm cau va ky tw khac c¢o sin cho cac ngon ngit 1ap trinh. Phan
sa d6 ASCII thuong dugc dung dwgc cho trong ban 3.1. ASCII 0 cho
dén 31 va 127 la cac ky tw khdng thé in nd biéu thi cac thong diép
khac nhau c6 thé dugc gli di. Vi dy, 12 phai glti mau vao may in va
7 tao nén mot am thanh beep.

Bang 3-1 Bo ky tv ASCII

Decimal Character Decimal Character Decimal Character Decimal Character

0 nul 32 space 64 ‘é 96

. soh 33 ! 65 A 97 a
2 stx 34 . 66 B 98 b
3 etx 35 67 [ 99 c
B cot 36 S 68 D 100 d
s eng 37 % 69 E 101 e
o ack 38 & 70 F 102 f
; bel 39 7 0 103 8
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CHU PIEM 3.2

VARIABLES AND CONSTANTS
Cac tién va liang

A variable is a memory location whose contents can be filled and changed
during the execution of the program. A constant is a memory location whose
contents stay the same during the execution of the program. The computer
needs to know which locations will be accessed during the program, so all
variables and constants must be declared in some way. Declaring variables
or constants entails telling the computer not only whether they will change
or stay the same, but also how many locations will be used, what they will
be called in the program, and the type of data they will hold.

3.2.1 Simple Data Types

Remember that a memory location c¢ontains a series of I’s and 0’. That
series, as explained in Section 1.4, can rrepresent a variety of things: an
integer, a real number (also called-a-floating-point number), an ASCII code
for a character, or simply a 1-bit yes/no value. For example, the 2-byte word

[60000000''01000001]

could represent the number 65.if it,is an integer, or the letter “A” if it is a
character. Each programming language uses different conventions. The
available simple, data types—and-the~amount of“memory used by each are
listed in Table %’ for Visual Basic, C, C++, and Java. Notice that Visual
Basic has no type for an individual character. All character data are pro-
cessed as Strings. See Chapter 6 for a complete explanation of the VB
String type.

Table 3-2 Simple Data Types.

Size and Name in Size and Name in

T>pc Visual Basic Zize and Name in C/C+ + Java
boolean 1 bit - Boolean Only available in some compilers 1 bit - boolean
ch.ir<xter no character type 1 byte - char 2 bytes - char
short integer no short type 2 bytes - short 2 bytes - short
integer 2 bytes - Integer 4 bytes - int 4 bytes - int
long integer 4 bytes - Long 4 or 8 bytes - long 8 bytes - long
floating point 4 bytes - Single 4 bytes - float 4 bytes - float
double precision 8 bytes - Double 8 bytes - double 8 bytes - double

N

Before using any memory location, the program must include a declara-
tion specifying whether the memory location represents a variable or a
constant, what type of data it will contain, and what it will be called in the
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program. The computer then finds a memory location and reserves that
space for the whole time the program is running. The programmer only
uses the name specified, not the actual address of the variable in memory.
However, in C and C++ the actual memory location can be determined by
use of the address operator, & For example, if an integer variable numl is
declared, its address in memory is &numl. Also, the number of bytes actu-
ally used can be accessed using the function sizeof(variable). See Exercise
3.4 at the end of the chapter for an example.

Declaring variables in Visual Basic makes use of the Dim operator,
giving the Dimension of the variable. The actual syntax is:

Dim variablename As type

In C, C++ and Java the type name is listed first, and then the variable
name. The syntax is:

type_variablename;

In all four languages, a constant can be declared. C, C++, and Visual
Basic use the reserved word const and Java uses the word final. Some
examples of declarations are given-in—Table 3-3. Notice that any program-
ming statejnent in C, C++, and Java is followed by a*s"micolon. C, C+,
and Java are cagg-j egsitiveand: alll.data types arepspecified in lowercase.
Although Visual Basic is not case-sensitive, the editor adjusts the Const,
Dim and data type names to begin with uppercase letters.

Table 3-3 Declaring Variables and Constants.

Visual Basic Java C/C++ Explanation
ConstNUM = 2 final int NUM = 2; constintNUM = 2; Declare aconstant integer
with the value 2.
ConstPl = 3.14 final float P1 = 3.14; const float PI = 3.14; Declare a constant
floating-point number for *.
Dim sum As Integer int sum; int sum; Declare an integer variable

called sum. No value is yet
assigned to it.

Dim myCh As String char myCh; char rayCh; Declare a variable that will
contain only one character.
In Visual Bask; even one
character is called a String

Dim interestRate As Single float interestRate; float interestRate; Declare a variable that will
contain a floating-point
number with decimal
values.

Choosing the identifier name for variables and constants is left to the
programmer. A convention used by most programmers uses all uppercase
letters for the names of constants (e.g., Pl). Variable names generally be-
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gin with lowercase, but mixed case is often used for clarity (e.g.,
interestRate). Most languages have a few rules: icf t0)

¢ No reserved words in the language can be used. (Reserved words
are any words used to implement specific features.)

+ Identifiers begin with a letter and may contain only letters, under-
scores, or digits.

+ Identifiers are usually kept to under 30 characters in length.

The allowed length is different for each language and even sometimes
for individual compilers of the same language. The general rule is that
identifiers should be long enough to be meaningful, but not too long that
mistakes would be made in typing. One-character variable names are not
usually ~xplicit enough to help the programmer. For example, the purpose
of a variable "called sum is more”~evident than a variable called x. Reading
and debugging the program is mufcVrasier when variables and constants
have meaningful names.

Constants are usually easy to-name because they represent a specific
value. Some good examples are P1, RATE, MAXNAMES. Variable names
are often harder to choose. Here “is-a-li5t of good variable names that are
legal and also meaningful:

first_inkial puml amtToDeposit
mpg myList newBalance
gallonsUsed tempNum side4

Remember that C, C+ +, and Java are case-sensitive. Therefore, myList
would be a different variable from mylist. The programmer must be very
careful to use consistent spelling and case for all identifiers.

HUONG DAN POC HIEU CHU BPIEM 3.2

3.2 CAC BIEN VA CAC HANG

Mot bién 1a mot vi tri trong bd nhé ma ndi dung cla n6 cd thé duoc
I&p day va bi thay déi trong sudt qua trinh thuc thi chvong trinh. Mot
h&ng 1a mot vi tri trong bd nhé ma ndi dung cda nod gilt khdng dbi
trong sudt qua trinh thuwc thi chwong trinh. May tinh can phai biét vi
tri nao sé dwgc truy cap trong sudt chwong trinh vi thé tat ca céac bién
va cac hang sé duvoc khai bao theo mot s6 cach. Viéc khai bao cac bién
hodc cac hang chi tiét héa ké cho may tinh khéng chi l1a truéng hop
ching c6 bi thay ddi hay van gilt ¢6 dinh ma con bao cho biét cé bao
nhiéu vi tri degc dung, ching sé dugc goi la gi trong chwong trinh va
di lieu ma ching git.
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3.2.1 Cac ki€u d@ liéu don gian

Hay nhé rang méi vi tri bd nhé c6 chira mot chudi cac chit s& 1 va chi
s6 0. Chubi dé nhu duwoc giai thich trong phan 1.4 c¢6 thé trinh bay
nhigéu th& mot s6 nguyén, mot s6 thuc (con dwgc goi la mot sé cham
dong) mdt ma ASCII danh cho mét ky tw, hodc don gidn chi la mét
gia triyeslno 1 bit. Vi du, tir 2 byte chéng han:

[00000000 01000001]

c6 thé trinh bay 65 néu né 1a mot s6 nguyén hodc mau tv A néu né la
mot ky tv. M&i ngbén ngi 1ap trinh si dung céc quy wéc khac nhau.
Céc ki€u di liéu don gian cd sdn va lvgng bd nh¢ dwgc ding sé duoc
liét ke trong bang 3.2 danh cho Visual Basic, C, Ct++ va Java. Luuy
rang Visual Basic khdng c6 kiéu danh cho mét ky ty riéng biét. Tat ca
dit lidu ky tw phai dwoc xtr Iy dwdi dang cac String (chudi). Xem
chuong 6 dé biét dwgc phan giai_thich hoan chinh vé kiéu VB String.

Bang 3-2 Cac kieu(ddli&u dan gian

Size and Name in Size and Name in
Type Visual Basic Size and Name in CJC+ + Java

boolean 1 bit - Boolean Only available in some compilers 1 bit - boolean
character no character ‘type 1byte'- char 2 bytes - char
short integer no short type 2 bytes - short 2 bytes - short
integer 2 bytes r Integer, 4 bytes -| int 4 bytes - int

long integer 4 bytes - Long 4 or 8 bytes - long 8 bytes - long
floating point 4 bytes - Single 4 bytes - float 4 bytes - float
double precision 8 bytes - Double 8 bytes - double 8 bytes - double

Truéc khi s& dung bat ky vi tri bd nhé nao, chwang trinh phai chia
mot phan khai bao chuyén biét héa cho biét vi tri bd nhé dang trinh
bay mot biét hay la hang. Kiéu di liéu nao no chita, va nhitng gi s&
dwgc goi trong chwang trinh. Sau d6 may tinh tim mét vi tri bd nha
dao nguwoc va giir lai chd do trong sudt toan bd then gian chuong trinh
dang chay. Nha lap trinh chi st dung tén duoc chi dinh, khong st
dung dia chi thyc té danh cho bién trong bd nhé. Tuy nhién, trong C
va C++ vi tri bd nho thuc té ¢ thé dwoc xac dinh bang céch s dung
address, & Vidu néu mot bién nguyén la numl dugc khai bao thi vi
tri clia n6 trong b nh¢ la &numl. Ciing vay s cac byte thyc sy duoc
dung cé thé dwoc truy cap bang cach st dung ham sizeo(variable).
Xem bai tap 3.4 & cubi chwong nay dé tim hiéu vi du.

Viéc khai bdo bién trong Visual Basic duva dén s dung toan t&r Dim,
cung cép kich thu¢c cia bién, ct phap la:

Dim variablename As type
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Trond C, CHFva Java tén kieéu duoc Tiet k& trwoc tien sau do Ia tén
bién. Cl phap la:
type variablename;

Trong tat ca 4ngdn ngit, cé mat hing can phai duoc khai bao. C, CH
va Visual Basic s dung tir dwoc gili lai la const va Java st dung tlr
final. M0t vai vi du vé viéc khai b&o dwgc cho trong bang 3-3. Luu y
rdng bat ct cau Iénh chuong trinh nao trong C, C+Hva Java déu phai
di theo sau mot ddu (). C. CHva Java thuong nhay kiéu chi in hoa
ho#c in thwong, tat ca cac di liéu dugc chl dinh theo ki€u chir thuong.
M#c du, Visual Basic khdng nhay kiéu chir nhung trinh bién soan
Const, Dim va t&n kiéu di* liéu bat dau bing cac mau tu hoa.

Bang 3-3. Khai bao céac bién va cac hang

Visual Basic Java C/C++ Explanation
Const NTIM =2 final int NUM = 2; constint NUM = 2; Declare a constant integer
with the value 2.
Const Pl = 3.14 final float PI - 3.14; constfloat Pl = 3.14; Declare aconstant

floating-point number for @

Dim sum As Integer intsum; intsum; Declare an integer variable
called sum. No value isyet
assigned to it.

Dim myCh As String char myCh; char myCh; Declare a variable that will
contain only one character.
In Visual Basic, even one
character is called a String.

Dim interestRate As Single float interestRate; float interestRate; Declare a variable that will
contain a floating-point
number with decimal
values.

Viéc chon tén cla by nhan dang danh cho cac bién va cac hang la
quyén cltia nha lap trinh. C6 mot quy wéc duoc tat cd hau hét cac nha
lap trinh thwong ding dé 1a sk dung tat cd cac mau tw in hoa danh
cho tén cac hang (ui du PI). Céc tén bién thuong bt dau bang chir
thuong, cac kiéu chi hoa va thuong hoa trén voi nhau dugc dung dé
lam n&i bat (vi du interrestRate). HAu hét cac ngbn nglr déu cd mot
quy tic sau day:

* Khéng'co tir gitt lai nao trong ngdn ngit co thé dwoc ding (cac tir
gitr lai la bat c tir nao dugc dung dé thuc thi cac tinh ndng dac
biét).

* C&c cbng cu nhan dang bat dau bang mdt mau tw vo cd thé chi
chira mdt vai mau tv ddu gach dwdi hodc chir so.

* Cac cong cu nhan dang thudng dugc gitt c6 chiéu dai dudi
50 ky tu.
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Chiéu dai dwgc cho phép thi khac nhau tuy theo tirng ngdn ngir va
tham chi doi khi ddi v6i cac trinh bién soan riéng biét cua mdt ngon
ngir. Quy tdc chung d6 l1a cac bd nhan dang cdn phai c6 chiéu dai du
dé mang y nghia nhung khéng qué dai dén ndi phai gay ra céc sai I6i
khi g nhap. Cac tén bién mét ky ty thwong khdng da hién nhién dé
giGp nha Iap trinh. Vi du muc dich cia mot bién cd tén la sum thi
mang tinh thuyét phuc han la bién c6 tén la x. Viéc doc va g& roi mot
chwong trinh dé dang hon nhiéu cac bién va cac hang c6 c4c tén mang
day da y nghta.

Céc hing thwong dé dat tén boi vi ching biéu thi cho mot gia tri dac
biét. Mot vai vi du vé chdng la PI, RATE, MAXNAME. CAc tén bién
thwong khé chon han. du¢i day la danh sach cac tén bién thuwong hop
phép va coy nghia:

first_initial numl amtToDeposit
mpg myL.ist newBalance
gallonsused tempNum side4

Hay nhé rang C, CH va Java déu la nhay kiéu cht. Do d6 myList sé
c6 mot bién khac véi mylist. Nha lap.trinh ho.rat can than dé st dung
kiéu viét va kiéu chir in va chit thwong nhat quan cho tat ca cac bd
Iénh nhan dang.
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CHU DIEM 3.3

ASSIGNMENT STATEMENTS
Cac lénh gan

Once you have chosen a name and reserved the location for a variable,
you must give it a value. There are three main methods of getting values
into variables:

. Read in a value from a file
. Ask the user to type in a value

. Assign a value within the program

File input and output will be covered in Chapter 7. Reading in values
from the keyboard will be covered later in this chapter. This section ex-
plains assignment statements, orstatements that explicitly place values
into memory locations. The syntax-for-an-assignment statement is:

variable-name’ = value

The assignment is always made from left to right. There are a few rules
for assignment statements,that;must be fallowed (inevery language.

(1) Only one variable name can be on the left of the equal sign because
it is the destination|locationtthat willbe’changed.
(2) Constants cannot be.on.the.left, because.they cannot be changed.

(3) The value on the right of the equal sign may be a constant, another
variable, or a formula or arithmetic expression combining constants
and variables.

(4) Anything on the right is not changed.

(5) The variable and value must be of the same data type.

EXAMPLE 3.1 Under the column Statements below, there is a series of
GC++ assignment statements that are to be executed in the order indi-
cated. What is the content of each variable after each statement has been
executed, knowing that areaOfSquare has been declared a floating-point
variable, initial is a character, and length is an integer?
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Statements Contents of the Variables after the Statement
initial length areaOfSquare
a. before anything is done: undefined undefined undefined
b. length = 5; undefined 5 undefined
c. initial = ‘P -p- 5 undefined
d. areaOfSquare = length; P 5 5.0
e. areaOfSquare = initial, P’ 5 80.0
t areaOfSquare - 37.5; -p- 5 375
g. length = areaOfSquare; P 37 375
h. initial - areaOfSquare; 37 375

Lines b, ¢, and f are simple assignments placing constant values into
the variables. Line d allows an integer value to be placed into a floating-point
variable, and line a allows the ASCII value of the character “P” to be
placed into the floating-point variable. (Nothing is lost in either line. How-
ever, in lines g and h, a floating-point-value was f,laced into a character
and an integer variable. Although=C/C++ gives no error messages, the
floating-point constant will be truncated when placed into the integer vari-
able. Likewise, the same integer part will be interpreted as an ASCII value
when assigned to the character variable.

These statements would produce similar-results in Java for lines b through
L However, Java would not allow Lnes g or h to compile. In that language it
is illegal to assign a floating=pointvaltue to-an-integer or character variable.

EXAMPLE 3.2 Under the column Statements below, there is a series of
Visual Basic assignment statements that are to be executed in the order
indicated. What is the content of each variable after each statement has
been executed, knowing areaOfSquare has been declared a single variable,
initial as :i string, and length as an integer?

Statements Contents of the Variables after the Statement
initial length areaOfSquare

a. before anything is done: *space 0 0
h lejglh =5 undefined 5 undefined
c. initial = “pP" “p” 5 undefined
d. areaOfSquare = leLgth “E” 5 5.0
e. areaOfSquare = initial Gives an error message - type mismatch
£ areaOfSquare = 37.5 "p” 5 375
g. length = areaOfSquare “pn 38 375
h. initial = areaOfSquare “37.5” 37 375
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Notice that in Visual Basic, variables have default values before any-
thing is assigned to them. In line g, assigning a floating-point number to
an integer variable rounds the floating value to the nearest integer value
rather than truncating. In line h, assigning a floating-point number into a
string actually assigns the string value of the number. Also, C and C++
require single quotation marks around a single character. Visual Basic
treats a single character as if it were a string of length 1, and requires
double quotation marks.

Both these examples show that one must be very careful when writing
assignment statements. Mixing data types on the left and right sides of
assignment statements is very dangerous, and may produce unpredictable
results. It is important always to follow the rule of explicitly assigning
values of the same data type as the variable that appears on the left-hand
side of an assignment statement.

HUONG DAN BOC HIEU CHU BIEM 3.3

3.3 CAC CAU LENH GAN

Mot khi ban da chon-motitén va da.danh,. viitri.cho,mot bién, ban phai
cho 1a mot gia tri. co ba phirong phap chinh dé dua gia tri vao bién:
* DPoc mot gia tri)timotifileyéu,cau

* Nguoi dung g0 nhap-mot.gid-tri

* Gan mot gia tri bén trong chuong trinh

Cac file nhap va xudt dugc trinh bay chuong 7. Viéc doc céac gia tri tir
ban phim sé dwoc trinh bay phan sau trong chveng nay. Con mét Ioi

giai thich cac cau lénh gan, hodc tat ca cac Iénh nham dua cac gia tri
va cac vi tri cla bd nhé mot cach rd rét. Clphap clla mét cau laih gan la

Variable name = value

Vi cac ma ludn ludn dwoc hién thi tir trai sang phai. C6 mot s6 quy tac

dung cho cac cau Iénh gan sé dugc tuan thd trong méi modt ngdn ngk.

(1) Chi cé mdt tén bién co thé ndm phia bén trai cia dau bing bdi vi
né la vi tri dich nén dwoc thay déi.

(2) Céac hang khong thé ndm phia bén trai bdi vi ching khéng thé bi
thay déi,

(3) Gia tri ndm phia bén phai cia ddu bang c6 thé 1a mot hang, mot
bién khac hodc mot cong thirc hodc mot biéu thirc s6 hoc két hap
voi cac hang va cac bién.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

166 Chapter 3: Programming Coding and Simple Input/Output

(4) BA&t c* ndi dung nao ndm phia bén phai thi khong dugc thay dbi.
(5) Bién vagia tri phai co cing kiéu di liéu.

Vi DU 3.1 Bén duwoi cau Iénh Statements cot dudi day, c6 mdt chubi
cac cau Iénh~ gan c/ C++ duog thwc thi theo mot th tw chi dinh, noi
dung clia méi mot bién sau moi cau lénh phai dwgc thyc thi la gi, biét
rang areaOfSquare dwoc khai b&o véi mot bién chdm dong, khéi tao
la mot ky tw va chiéu dai la mot s6 nguyén?

Statements Contents of the Variables after the Statement
initial length areaOfSquare
a. before anything is done: undefined undefined undefined
b. length = 5; undefined 5 undefined
c. initial = P”; . 5 undefined
d. areaOfSquare = length; P! 5 5.0
e. areaOfSquare - initial; P 5 80.0
f. areaOfSquare = 37.5; pRE 5 375
g. length = areaOfSquare; P. 37 375
h. initial = areaOfSquare; Yoo 37 375

Cac dong b, c vaf lacac cau lénh gan don gian-dat cac gia tri hang s6
va cac bién. Dong d cho phép gia tri nguyén sé dwgc dat vao trong
bién chdm dong, va dong e chophép giatriASCII cla ky tv p duoc
d&t vao trong bién ddu chdm dong. Khong c6 gi bi méat trong mbi
dong. Tuy nhién, trong cac dong g va h, mot gia tri dau cham dong
dwoc dat vao trong mot ky ty va mot bién nguyén. Mac du C, CH-
khéng cho ta théng diép thong bao 16i nhung hang s6 chdm dong sé bi
cét tia ldc dugc ddt vao trong bién nguyén. Ciing vay, phan nguyén
giéng nhau sé duoc dién dich dw¢i dang mot gia tri ASCII lac duoc
gan vao bién ky tu.

Nhirng cau Iénh nay sé tao ra cac két qua gidng nhau trong Java danh
cho cac dong b cho dén f. Tuy nhién, Java sé khong cho phép cac dong
g godc f bién soan. Trong ngdn nglr d6, diéu khong hgp ly dé la ban
gan mot gia tri chAm dong va mot bién nguyén hodc mat bién ky tu.

VI DU 3.2 St dung cot Statements c6 mot chudi cac cau lénh gan
Visual Basic dugc thic thi theo thi¥ tw chi dinh. Ndi dung cta méi mot
bién sau mdi cau 1énh s& dwoc thyc thi la gi, biét rang areaOfSquare
dugc khai bao 1a mot bién don, khéi tao dwdi dang mdt chubi va chiéu
dai la mot s6 nguyén.
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Statements Contents of the Variables after the Statement
initial length areaOfSquare

a. before anything is done: space 0 0

b. length = 5 undefined 5 undefined

c. initial = “P” “pr 5 undefined
d. areaOfSquare = length k.. 5 5.0

e. areaOfSquare = initial Gives an error message - type mismatch

f. areaOfSquare = 37.5 P- 5 375

g. length = areaOfSquare ~P-. 38 375

h. initial = areaOfSquare “37.5” 37 375

Lwu y rdng trong Visual Basic c6 cac bién cac gia tri vé mic dinh
trwéc khi bat cl ndi dung nao dwgce gan cho ching. Trong dong g, gan
mot s6 chdm dong vao mot biéringuyén dugc lam tron sang gia tri
dong nam gan gia tri duy nhat thay-vi-sé duoc lam tron sang gia tri
ddng ndm gan voi gia tri duy nhai-hon la cét xén nd. trong dong h
viéc gan mot s6 chdm dong vao motchudi that sy 1a gan gia tri chudi
clia s6 do6. Ciing vay, C va CHryéu cau phai c6 mot ddu bao quanh ky
tw don. Visual Basic x Iy ky tw dany, hét nh, chudi cé chiéu dai bang
1yéu cau phai c6 dau moc kép.

Ca& hai vi du nay d&u,cho,thdy, ring ngudi:ta phai rat than trong lac
viét cac cAu 1énh gan. Viéc tron cac kiéu dir liéu ¢phia bén trai va bén
phai clia cau lénh gan rat la nguy hiém va co thé tao ra cac két qua
ngoai y muén, didu quan trong la phai ludn luén tuan thi quy tic vé
viéc gan cac gia tri clia cling kiéu di¥ liéu dudi dang cac bién xuat hién
& phia bén trai cla cau Iénh gan.
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CHU DPIEM 3.4

ARITTHHMETIC EXPRESSIONS AND
OPERATOR PRECEDENCE

Cac tiéu thirc s6 hoc va suv wu tién cua toan td

The examples above placed only simple values, either constants or single
variables, into the destination variables. The power of assignment state-
ments is made possible through the use of formulas and arithmetic expres-
sions. The expression on the right is computed and then the result it
assigned to the destination variable on the left.

The arithmetic operators used in expressions are listed in Table 34
The order in which the operations are executed follows the rules of arith-
metic, with items in parentheses-lexecuted first, then multiplication, divi-
sion, and modulus, and finally addition and subtraction. Operations with
the same order of precedence are~always computed left to right.

C, C‘H', and Java do not have explicit exponentiation operators. Expo-

nentiation must be computed-explicitly; orithnoughithe use of library func-
tions, which will be explained later.

Table 3.4 Order'of'Precedence of'Arithmetic Operators.

Operators Operation Order of Precedence Associativity
) Parentheses 1 Inside out
A(VB only) Exponentiation 2
o/ Multiplication and division 3 Left to right
\ (VB only) Integer division 5 Left to right
% (C, c++, Jav») or MOD (VB) Modulo arithmetic 5 Left to right
+ - Addition and subtraction 6 Left to right

A special note is important regarding division. Programming languages
treat integer division differently from floating-point division. Division per-
formed with floating-point numbers as either the dividend or the divisor
will behave as expected, resulting in quotients with fractional parts. If
both are integers, then integer division is performed instead, and the quo-
&ent is truncated to only the integer part of the value. Here are a few 0

examples where reall and real2 have been declared eis floating-point
numbers.

reall=5.6;

real2=reall/2; //floating point divided by integer —
real2 contains 2 .8
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real2=25/2 .0; //integer divided by floating point —-
real2 contains 12 .5

real2=25/2; //integer divided by integer -- real2
contains 12

In Visual Basic integer division is done explicitly by changing the inte-
ger division sign from 77 to as shown below.

reall=5.6
real2=reall/2

single dimension divided by integer
— real2 contains 2.8

real2=25/2 " integer divided by integer using regu-
lar division operator

/-- real2 contains 12 .5

real2=25\2 " integer divided by integer using in-
teger division operator

\---real2 contains 12

In integer division, the division results in the truncated quotient. To
find the remainder, the MOD or %:0perator is used. Consider the examples
in Fig. 3-1 where 26 divided by 3 results’in a quotient of 8, with a remain-
der of 2.

8 <- quotient
326
24
2 < =remainder
C++ example:
firstint-26;

secondInt=f irstint/3 ; //secondInt contains 8

thirdInt=Firstint % 3 //thirdInt contains 2
VB example:

firstint=26

secondInt=Firstint\3 ' secondInt contains 8

thirdInt-firstlnt Mod 3 ' thirdInt contains 2

Fig. 3-1 Modulo arithmetic.

EXAMPLE 3.3 Write the C/C++ and Visual Basic assignment statements to
calculate the miles per gallon of a vehicle. Assume distance, gallonsUsed,
and mpg have been declared as floating-point numbers, and distance and
gallonsUsed have values *
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mpg=distance / gallonsUsed; //C/C++ statement
mpg=distance / gallonsUsed"VB statement

EXAMPLE 3.4 Write the C/C++ and Visual Basic assignment statements to

change a Fahrenheit temperature into Celsius. Assume fahrenheit and Celsius
have been declared as floating-point numbers, and fahrenheit has a value.

celsius=(5.0/9)*(fahrenheit-32);
//C/C++ — notice either the dividend or
//divisor MUST be floating point
celsius=(5/9)*(fahrenheit-32)
"vB statement -/ is used to force

" floating-polnt response

HUONG DAN BQC HIEU CHU DIEM 3.4

3.4 CAC BIEU THIfC SO HOC VA TRINH TU TOAN TU

Vi du trén day chi dUara cac gid tri-dan’ hodc cde-hang ho<fc cdc bién
vao cdc bien dich. Site manh clia cac cau Iénh gan la no co thé si
dung cac cong thiic vdcdngthiccdaisso/Biéucthdciniim phia bén phai
duac tinh toan roi gan yao_bien dich_nam_phia_bén trdi.

Cac toan tl so hoc diigc dung trong cac biéu thiic sé diigc liét ké trong
bang 3-4. thi ti ma qua dé toan ti thiic thi tuan theo cac quy tac clia
so hoc voi cac so hang diigc dat trong dau ngoac dan sé duac thilc thi
truac. Sau doé la phép nhan, phép chia va module cuoi cung la phép
cdng va phép trii. Cdc toan ti co thi tu Uu tién gidbng nhau thi ludn
luén duac tinh tu trdi sang phai.

C, C++ va Java khong c6 cac toan ti so mi r6 rang. Cdc toan tii sé mi
phai digc tinh mot cdch hién nhién hodc théng qua viéc s dung cdc
ham thi vién sé duqgc gidi thich r6 a phan sau.

Bang 3-4 Thi tu Uu tién clia cac toan ti so hoc

Operators Operation Order of Precedence Associativity
Parentheses 1 Inside out
A (VB only) Exponentiation 2
o/ Multiplication and division 3 Left to right
\ (VB only) Integer division 5 Left to right
% (C, C+ +.Java) or MOD (VB) Modulo arithmetic 5 Left to right
+ - Addition and lubtracticc 6

Left to right
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Vi DU 3-3 Hay viét cac cau lénh gan C, CtH+va Visual Basic dé tinh
s6 dam di duoc trén mbi gallon ca mot chiéc xe hai. Gia st distance,
galosUsed va mpg da dugc khai bao duéi dang cac dau cham dong.
Distance va gallonsUsed. co cac gia tri.

mpg=distance / gallonsUsed; // C/C++ statement
mpg=distance / gallonsUsed "VB statement

ViDU 3.4

Hay viét cac cau Iénh gan C, C++va Visual Basic dé thay d&i nhiét do
Fahrenheit sang Celsius. Gia st fahrenheit va Celsius dwgc khai bao
du¢i dang s6 chdm dong va Fahrenheit c6 mot gia tri.

Celsius=(5.0/9)*(fahrenheit-32);
//C/C++ — notice either the dividend or
//divisor MUST be floating point
celsius=(5/9)*(fahrenheit-32)
“vB statement -/ is used to force
" floating-point response
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CHU BPIEM 3.5

COMMENT STATEMENTS

CAc cau lénh cha thich

Programming languages provide a way for programmers to embed in
the code explanatory statements, or comments, that are non-executable.
These statements are ignored by the compiler, but provide explanation for
the human beings who are reading or writing the code. This is called
documentation.

Comments are critical to the understanding of code, and should be used
liberally. There are a few general rules for including comments in the code:

(1) Include comments at the beginning listing the program name, the
programmer’s name, and a complete explanation of what the pro-
gram is supposed to do.

(2) Include comments explaining.'each separate part of the code.
(3) Include comments explaining-formulas or complex expressions.
(4) Include comments anywhere else they might be of help.

The method of commenting.is-different for-gachlanguage. Visual Basic
uses the apostrophe and C, GH, and Java use the double slash. Both indi-
cate that everything else on the line should be ignored by the compiler.
See Examples 3.3 and 3.4 above.

C, CH, and Java also allow commenting multiple lines. Here is an
example:

/*The slash and star begin this multiple line comment which
can be used for long explanations . itwill be ignored by the
compiler until the Tinal star and slash are found. */

... rest of program

Comments will frequently be used in this book for explanatory pur-
poses. Many programmers feel that you can never use too many comments.

HUONG DAN BOC HIEU CHU PIEM 3.5

3.5 CAC CAU LENH BINH CHU

Ngoén ngir 1ap trinh cung cdp mét cach dé cho cac nha 1ap trinh dinh
kém trong ma cac cau Iénh giai thich hoac cau binh chd vén khdng
thé thwc thi. Nhitng cau I&nh nay bi trinh bién soan bd qua nhung O
cung cap phan gidi thich cta ngudi dang doc hodc viét ma. Bay dugc
goi la tai liéu.
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Coc 1o binh chd 1a chudn myc dé hiéu dege ma, va nén dugc sir dung
mét cach rong rdi. C6 mot s6 quy tac chung dé dua vao cac cau binh
cha trong ma.

(1) Pua cac cau binh cha ¢ phan bét dau cta danh sach tén chuong
trinh, tén nha lap trinh, phan gidi thich hoan chinh vé nhirng gi
ma chuong trinh dé nghi phai lam.

(2) Bua vao cac Ioi binh chi dang gidi thich cac phan riéng biét cla
ma.

(3) DPua vao cac loi binh chl gidi thich cac cong thirc cla cac biéu
thire phirc.

(4) Dua vao céc Ioi binh chi vao bat c* noi nao khac co thé sé gilp
duoc.

Phuong phap dwa 10i binh chi khdcnhau tay theo mdi mdt ngén nggr.

Visual Basic thi st dung dau apbstrophe con C, Ci+va Java thi s

dung d&u double slash. C& hail‘d&u~chi dinh rdng mdi mot ci phap

ndm trén dong can phai duoc trinh-bién soan bé qua. Xem vi du 3.3
va 3.4 trén day.

C, CH ua Java ctingicha|phépscd hhidu donhg dinh chid. Duei day 1a
mot vi du

/*The slash and star begin'this multipleliline comment which
can be used for long explanations. It will be ignored by
the compiler until the final star and slash are found. */

... rest of program
Cac 1oi binh chi thrdng duec dung trong sach nay dé giai thich muc

dich. Nhiéu nha lap trinh cam thdy rang ban khong bao gia s dung
qué nhiéu binh cha.
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CHU PIEM 3.6

SIMPLE INPUT/OUTPUT
Mligp/xudt don gian

Recall that the basic flow of computer processing is input, process, out-
put. Programs can read input from and write output to files on disks. Han-
dling of file inpuwoutput will be covered in Chapter 7. For the purposes of
the next few chapters, we will assume there is a user sitting at the com-
puter to provide the input from the keyboard and wanting to see the output
on the screen. The program itself is supposed to process the information
given by the user and then display the output. There must be program
statements to accomplish these tasks.

One of the biggest differences between computer languages is how they
handle input and output. Therefore;—each, of these languages will be ad-
dressed separately. Also, within each language there may be a variety of
methods for input and output. Only-the“simplest will be addressed here.

3.6.1 C++ 1/O

C++ does not have any. built-in input/output.commands. All C++ compil-
ers, however, contain a package of object-oriented classes, called the
iostream classes. The compiler views everything going in and out as streams
of data. The program must extract the information from the input stream
object, and insert data inte~the-output-stream-—object. The streams are
viewed as separate objects, and the package is called a library of func-
tions to help the programmer with the extraction (istream) and insertion
(ostream) processes. The programmer must specify that these functions
will be used by giving the compiler a message to include the required
library. The syntax to include this library is:

ttinclude <iostream.h>

The command must be given first, before any other program statements,
and the # must be in the first column of the line. The compiler then finds
the header file (.h) that explains all the resources that can be used in the
program. A few of these are listed with explanation in Table 3-5.

The function for input is cin (pronounced “see in” for ConsolelNput).
The extraction operator is available for use with any built-in data type.
Whatever is typed at the keyboard is examined to be sure it is the correct
data type, and then placed into the specified variable. A character variable
will take the ASCII value of whatever is typed. A numeric value will accept
only a number. Ifanything else is typed, the program crashes with a run-time
error of data type mismatch.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: nttps://bookglaoknoa.com

176 Chapter 3: Programming Coding and Simple Input/Output

Table 3-5 Some iostream.b Library Resources

Resourc Type Explanation
cin object Controls extraction from standard stream of bytes
coming from keyboard
» extraction Gets bytes from an input stream object
operator
cout object Controls insertion to the standard stream of bytes

going out to the screen

« insertion Inserts bytes into the standard output stream
operator object
cerr object Controls immediate insertion of messages to the
standard streamof bytes going out to the screen
endl or \in’ constant Inserts newline character into the output stream
manipulator object makes/the cursor go to the next line

EXAMPLE 3.5 The following example~illustrates the use of cin.

General Syntax: cin>>variable;

Examples:

cin»numl ; // if anumber is typed its value is placed
into numli

cin>>char2; // whatever i1s typed its ASCII value is

placed into chart

cin>>numl>>num2; // two numbers must be typed, separated
by a space

The function for output is cout (pronounced “see out” for ConsoleOUTput).
Often another command is used for error messages, cerr (pronounced “see
err” for Console ERRor messages). These messages are also displayed on
the screen. However, it is helpful for the programmer to distinguish regu-
lar output from specific error messages that must be given by the program
as it is executing. The insertion operator can be used with any built-in data
type. If the variable is a numeric value, it is first converted into its ASCII
representation in order to be displayed on the screen. Any number of items
may be inserted into the output stream object, including the constant endl
which sends the cursor to the next line. A string of characters contained in

quotation marks can also be displayed.

EXAMPLE 3.6 The following illustrates the use of cout.
General Syntax: cout«output'.

Where output is a variable, a constant, “a literal string”, or an expression
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Statements where numl is 4 and charl is p:  Output:
cout«numl ; 4
cout«"The numberis "«numl«endl; The number is 4
cout«"Yourinitial is "<<charl«endl; Your initial is p
cout«"line 1"«endl« *line 2"«end]| ; line 1

line 2

cout« "Thesumof 4and 5is "<<4+5«endl; The sum of4 and 5is 9

The programmer often needs to combine output and input in order to
give a message to the user as to what should be typed on the keyboard.
Never assume the user knows what to type. For example, the C++ lines
needed to ask the user to type a positive integer and then read it into the
variable posint would be:

cout« "Enter a number greater than zero =>";
cin>>posint;

This concept of offering prompts'to the user is important in any lan-
guage. Directions should be clear and specific in order to minimize run-time
crashes of type mismatch. In reality, the program should always check the
input and allow for giving messages regarding incorrect data.

3.6.2 Java 1/O

As specified at the"beginning of'this chapter,'a Java program can be a
stand-alone application-er-an—-applet-that-is-embedded in a Web page.
Input and output are handled very differently for those two situations.
This section will present only the simplest input and output needed for a
regular Java application. The Java I/O library must be included, or im-
ported, in order to accomplish this task. The syntax for this is shown
below. The asterisk means that ALL the functions and objects available in
the javado library will be imported.

Java uses the System object to read and print the stream object. Table
3-6 shows the most common 1/O functions used in Java.

Like C++, Java uses one object to read streams of data coming in
from the keyboard, Systemin, aid another to print output streams to
the screen, System.out. Java (and also C++) has a temporary memory
location to hold input and output which is called the buffer. If the pro-
gram has been giving output, the buffer must be cleared, or flushed,
before trying to read input. System.out.flushO is the function needed to
be sure the buffer is clear.
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Table 3-6 Java I/0 Commands.
Command Explanation
System,out.print(..) Insertion of whatever is :n the parentheses into the

standard stream of bytes going out to the screen

System,out.printing.) Insertion of whatever is in the parentheses into the
standard stream of bytes going out to the screen, then
inserts newline character

System.out.flushO Forces whatever is in the buffer to be displayed before
reading
System.in.readO Controls extraction from standard stream ofbytes com-

ing from keyboard

System, in.skip(n) Skips n characters of input stream - used to pass un-
wanted values such as Enter

Java System input catches one/chafacter at a time and assumes it isa
character even if we are looking for ‘integers. Therefore, we must specifi-
cally change the incoming character—to, an integer. Remember that the
ASCII value of “0” is 48, of “1” is 49, and so forth. Therefore, we can
subtract the ASCII value of 0", or 48, from the character to change it into
an integer. Example 3.7 Will print’5'if 5 is entered. Without the subtrac-
tion, it would have printed 53, or the ASCII value of 5.

EXAMPLE 3.7 The following.illustrates_the use of Java System input and
output.

System.out .print ("Enter anumber");
// give instructions to user
System.out. flush () ; // flush the buffer before reading
numl=System. in. read () ; /] read the integer that is typed
numl=numl -'O", /Il subtract 48 to give the integer
/1l value, not ASCII

System.out.println ("Your number is"+numl) ;

It should also be noted that System.in.readO will accept only one char-
acter. 1f 999 is entered in the example above, only the first 9 is read. If
two items are to be read, and the Enter key is pressed between them,
that character must be skipped. The number of characters to skip de-
pends upon the actual implementation. This is demonstrated in Example
3.8. Input and output are easier with Java applets, which is beyond the
scope of this book.
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EXAMPLE 3.8 The following illustrates more Java System input and
output.

System, out. print ("Enter a number");

System.out.flush();

numl=System. in. read () ; //user types integer

System, in. skip (2) ; //skip the Enter key be fore
//reading newdata

System, out. print ("Enter a number") ;
System.out.flush();

numl=System.in.read();

numl=numl-'0O";

System, out. println ("Your number is“+numl);

3.6.3 Visual Basic I/0

Visual Basic 1/0 is not as complicated-as Java and C++. Input and out-
put are not streams of character data, but specific discrete values coming
in and going out. There are several-ways of-managing1/O in a visual envi-
ronment. VB’s object-oriented environment will be discussed further in
Chapter 8. In this chapter, only the simplest 1/O from a code module will
be explained.

The “Visual” part of Visual Basic implies that one can see specific ob-
jects on the screen. Input is accomplished through the use of Input boxes,
and output through Message boxes. Syntax for these objects is shown in
Table 3-7. Another output command, Print, is also described. It will be
used in many VB examples in this text. In the VB environment, it prints
output to the main program form, or window.

Table 3-7 Visual Basic /0.

VB Command Syntax Explanation

variable = InputBoxiprompt) prompt is message to user, and variable is filled
with value typed into box by user

MsgBox(message) message is displayed in a box on screen
Print variable or constant list Simple print used to print to VB form

Str(value) Converts numbers into Strings that can be dis-
played in boxes usually not necessary with Print

+or & Used to connect string parts into a long string
to be displayed in boxes or with Print
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Input boxes are dialog boxes, with the prompt displayed and a place for
the user to respond. The user types a value into the box, and that value is
placed into the variable. VB is very flexible. The input comes into the
program as a string. However, if the variable destination is an integer a
single precision value, the input is converted automatically into the correct
data type. Example 3.9 shows examples of two InputBox commands, along
with the resulting output.

EXAMPLE 3.8

numl=InputBox("Enter a number")

char I =InputBox("Enter a character")
[m]
Entar actaacte™ 1 « 1
1 1
1 1

Message boxes display the message in a dialog box and then wait for
the user to click OK. There are options for both Input and Message boxes
to allow different buttons to be displayed. At the present, however, we will
use the default values. The message sent to the Message box must be a
string. If integers or floating-point numbers are to be displayed they must
be converted into a string with the Str(value) function. All parts of the
String message are concatenated with the plus sign or ampersand. Ex-
ample 3.10 shows several examples of the Message box command with its
resulting output. Notice the use of the ASCII character 10 to force the
cursor to the next line. This corresponds to the endl of C++.

EXAMPLE 3.10

MsgBox ("Your number is"+Str (numl))
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MsgBox ("Your initial is"+charl)

Yout initiai n p

EZEZI

MsgBox ("line 1" &Chr (10) &"line 2")
MsgBox ("The sum of 4 and 5is" &str (4+5))

3.6.4 C I/O

The most commonly used library functions to do 1/O operations in C are
printfO and scanfO. The printfO function allows us to write to the standard
output device, the videa'screen) farmatted and unfarmatted data. Likewise,
the scanfO function allows us to read values from the standard input de-
vice, the keyboard. In Chapter 7 wepwill-use; simvilar,instructions to do file
1/0. In this chapter, we will illustrate the use of these functions with sev-
eral examples. The general format ef these two functions is as follows:

printf(control string, list of variables)
scanf(control string, list of variables)

where control string is a string of characters, enclosed in double quotes,
that may contain control specifications. Although the purpose of the con-
trol string is very similar for both functions, there are slight differences in
their use. The control string in printf () generally indicates how the data
are to be formatted for output. That is, it is concerned with the appearance
of the data when printed. The control string in scanfO is a conversion
control sequence. That is, it specifies the type of data being input by the
user. The list of variables in printfO corresponds to those variables or
constants that are to be printed. These variables or constants need to be
separated by commas. The list of variables in scanfO corresponds to the
list of variables whose values will be read in. However, unlike printfO, the
scanfO function requires that the addresses of the variables rather than
their names be used in the list of variables. Variables in this list also need
to be separated by commas. In general, for both printfO and scanfO there
is a one-to-one correspondence between the conversion characters and the
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variables or constants in the list of variables. To use any of these two
functions it is necessary to include the header file stdio.h.

All conversion specifications begin with a % character and end witha
conversion character. Partial lists of the conversion characters most com
monly used in conjunction with printfO and scanfO are shown in Tables 38
and 3-9 respectively.

When outputting information to a device like the video screen, in addi-
tion to the conversion characters, the control string may contain escape
sequences. An escape sequence is a single character that is represented by
a combination of two other characters. The first of these two characters is
the “\ ” backslash character; the second character of the escape sequence is
a letter. Table 3-10 shows a partial list of escape sequences.

Table 3-8
Conversion Character Associated
for printfO Argument is Printed
c as character
d as decimal
f as floating point
S aslalstring
Table 3-9

Conversion Character  Associated Argument is

for scanfO Converted to
c a character
d a decimal
f a floating-point number
S a string
Lf a double
Table 3-10

Escape Sequence Effect
\a nuke a beep sound
\b backspace
\f new page or form
\n new line
\t horizontal tab
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EXAMPLE 3.11 Write the message “Hello World” to the screen.

To write messages to the screen we can use the printfO function in its
simplest form. To print the given message we can use the printfO function
as follows:

printf("Hello World");

This statement will print “Hello World” on the screen beginning at the
current position of the cursor. That is, if we assume that the cursor is on
column 10 on the screen, this instruction will print the message beginning
on column 10. However, if we need to print this message on column 1 on
the next line, the instruction needs to be slightly modified as follows:

printf("\nHello World");

Notice that in this case we have used the escape sequence “\n”. As
indicated in Table 3-10, the effect of this sequence is to “go to a new line”
before printing the message.

EXAMPLE 3.12 Write the message # am fine” beginning on a new line,
five spaces to the right. Call the-attention of the user by Tiaking a beep
sound.

To do all this, the printf!) function needs to be written as follows:
pirilnd (2NNt lam! fin eXa™);

In this statement, the effect of the escape sequences, from left to right,
is as follows:

“\n” moves the cursor to a new line.
“\t” moves the cursor to the next “tab”. Tabs are separated 5 spaces
from each other.
After printing the message, the escape sequence “\a” makes the beep
sound.

As indicated before, the printfO function can also be used to control the
appearance of the output. This is generally accomplished by means of a
combination of control string characters and field width specifiers. A specifier
is an integer number, written between the % sign and the control letter,
that indicates, among some other things, the number of output columns
that are available for writing a va -iable or a constant. When specifiers are
used, numeric values are right justified ?nd character strings are left justi-
fied. The following example illustrates this.

EXAMPLE 3.13 What is the output of tne following printfO statement?
printf ("The sun of %5d and %5dis%7d" , 20, 25, 45) ;

Wi ithin the control string there are three control characters; each one of
theso control, characters is associated with one and only one of the con-
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stants appearing in the “variable list.” The association, from left to right,
between the control character, the width specifier, and the constants, is&
follows:

%05d is associated with 20 Write the integer 20 using a field 5 columns wide
%05d is associated with 25 Write the integer 25 using a field 5 columns wide
%7d is associated with 45 Write the integer 45 using a field 7 columns wide

Therefore, the output looks like this:
The sum of 20 and 25 is 45

Notice that all numeric values are right justified within their fields.
What this implies is that the numbers are “written backwards.” That is
the last digit of the number gets written in the last column of the field; the
remaining digits are “written” moving toward the left. This function writes
the number 20 in a field that is 5 columns wide; therefore, there are three
blanks at the left of the digit 2. A similar situation occurs with the other
constants.

EXAMPLE 3.14 Is there any difference between the output produced by the
print statements of column A and-the—print statements of column B? As
sume that the statements, in each column, are executed in the order indi-
cated and independently, of the-statements, in, the- other column.

Column A Column B
printf(mn%d*,1); printf(s\n%5d+‘, 1) ;
printf(‘Nnid*,10); printf(s\n»5d’,10);
printf(s\n% d',100) ;  printf(+\n%5d”,100);
printf C\n °).- Printf (mn M ;

printf(mno%d-,111);  printf C\n*5d-,111) ;

Notice that the statements under column A do not have a width speci-
fier. In this case, C uses the minimum space to write each of these values.
The output produced by the statement of column A is

1+
10
100
1
Since the statements of column B have width specifiers, each numeric

field is right justified within the space indicated by the specifiers. The
output of the statements of column B is
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10
100

111

EXAMPLE 3.15 What is the output of the following printfO statement?
printf<"\n$3d%6.2f",1,47.9) ;
The output of this statement looks like this:
147.90

The field width specifier 6.2 indicates that its associated number needs
to be printed in a field that is 6 columns wide, with two decimal places.
Since the number has only one decimal, the output is padded with an
extra zero.

If the width specifier is smaller_than the number that we want to print,
the printfO function ignores the width specifier and uses the minimum
number of spaces to print the number.,'Fractional parts of floating or double
numeric values are always printed-with the specified number of digits. As
Example 3.15 illustrated, whenever the fractional part has fewer digits
than specified, the number is padded with extra zeros. If the fractional
part has more digits than/specified the'humber.is)rounded to the number
of decimal places specified in the width specifier.

The scanfO function”is'the’ input-counterpart'of printfO. This function
reads characters from the-standard-input—and-interprets them according
to the format indicated in the control string. The function stops reading,
provided that there are no errors, when it exhausts all its control charac-
ters. The variable list of this function indicates the location where the
input should be stored. Each of the elements making up this list should be
an address.

EXAMPLE 3.16 What is the result of executing the input operation shown
below? Assume that the variables numl and num2 have been declared as
integer variables.

scanf("%d%d", &numl, &num?2);

‘Ihis statement allows a user to input two integer values into the integer
variables numl and num2. The first control character “%d” is matched with
the address of the variable numl. Likewise, the second control character
“0%d” is matched with the address of the variable num2. Notice the use of
the operator & to indicate the address of the variables. If we assume that
the user types the values 25 and 35 and then hits the Enter key, the value
of 25 will be stored into variable numl and the value 35 will be stored into
the variable num2.
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The functions scanfO and printfO are generally used together to elicit
and capture the user’s input. Example 3.17 illustrates this.

Chapter 3: Programming Coding and Simple Input/Outpul

EXAMPLE 3.17 Write the necessary instructions to prompt the user o
enter two integer values.

To accomplish this task, we need two pairs of instructions. Each pair
consists of one printfO to prompt the user and one scanfO to capture the
input values. These two instructions may look like this:

printf (*\nPlease enter the first integer value =>") ;
scanf("%d", &numl);
printf ('\nPlease enter the second integer value =>");

scanf("%d", &numl);

Notice that the first printf statement, after skipping to a new lirg,
displays on the video screen something like this:

Please enter the firstiinteger value =>

where we have indicated with the-symbal, m , the position of the cursor
after the first print statement has been—executed. Notice that, when the
user starts typing the integer number, the typing starts at the position
indicated by the cursor.c\When the wser pressesthenEnter key, whatever
value is typed is then stored into the variable numl.

The second pair of instructions behaves exactlyithe isame as the first pair
EXAMPLE 3.18 Explain the result of executing the following instructions.

Assume that the variables have been properly declared and match the
control characters indicated in the control string.

printf('\n$s\n%s', “Input three values",
single character and afloat:');

"An integer, a

scanf('%d8c 8f", &ivar, Scvar, &fvar);printf('\nYou typed
the following: %5d , $c , %7.3f : , ivar, cvar, fvar) ;

Notice the use of the control character “%s” to display the prompts to
the user. These two prompts are written in two separate lines. Observe
how the escape sequence is being used to obtain this effect. Assuming that
the user typed 123 A 3.5, the result of executing these instructions is

Input three values
An integer, a single character and a float: 123 A 3.5
You typed the following: 123, A, 3.500

Notice that, within the control string of the printf, the spaces after each
control character are displayed in the output line “as is.”
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HUONG DAN POC HIEU CHU BIEM 3.6

3.6 NHAP XUAT DON GIAN

Hay nhé lai rdng quy trinh cin ban cla viéc x& ly may tinh dé la
nhap, x& ly va xudt. Cac chuong trinh c6 thé doc di liéu nhap va viét
két qua xudt vao file hoac dia. Viéc x& ly nhap xuat file sé duwogc trinh
bay trong chwong 7. D€ sir dung cho muc dich cla cac chwong ké tiép
chlng tagia st rang cé6 mdt nguoi dung dang ngoi trén may tinh cung
cap dir liéu tir ban phim va mudn xem két qua xudt trén man hinh. T
ban than chuong trinh nay hd tra cho quy trinh x& Iy thong tin ma
ngudi dung da cung cdp rdi hién thi két qua xudt. Cac cau lénh cla
chuwong trinh phai hoan tat tac vu nay.

Mot trong s6 cac si khac biét Ién nhét gita cdc ngébn nglr may do la
cach ma ching x& ly d& liéu nhap va xuéat, do d6 mdi mot ngébn ngir sé
dugc didu phi mot cach riéng hiét-Ciing vay bén trong mdi ngdn ngi
clng c6 thé c6 nhigu phuong phapdé nhap va xuat. Phwong phap dan
gidn nhat sé duogc trinh bay a day.

3.6.1 Truy cap c++ l/o

C++ khong cd bat c Iénh nhap xudt nao duoc tao san. Tat ca cac
trinh bién soan c++.UTuy'nhién¢ tat'cd ‘cac’trinh’ ¢++ c6 chira mot goi
cac lop hwéng doi tvong dwgce goi la cac 6p istream. BO hién soan xem
xét moi th& nhap vaowamxudt rarkhdiicac:dong die lieu. Chwong trinh
nay phai trich xudt théng tin doi twvong dong nhap va chén di liéu
vao doi twgng dong xudt. Cac dong dwgc xem nhuv la cac ddi twong
tach roi va cac goi duoc goi l1a mot thy vién cta cac ham dé gitp nha
lap trinh trong van dé xuat (istream) va van dé chen (ostream), nha
lIap trinh phdi chi dinh rang cac ham nay sé dugc dung bang cach
cung cap cho bd bién soan mot thong diép dé dwa vao trong thu vién
can thiét. Ca phap phai dua vao thw vién nay la.

#include <istream.h>

Lénh phai dwgc cung cap truéc tién truéc bat ky cau Iénh chuong
trinh nao khac, va dau # phai dwgc dat & cot dau tién cda dong, bd
bién soan sau do phai tim file tiéu dé (.h) gidi thich tat ca cac ngudn
¢6 thé dwgc dung trong chwong trinh, mot s6 vi du dugc liét ké dudi
day sé gidi thich & bang 3-5.

Ham danh cho nhap la cin (doc la “‘sec in”’danh cho Consolelnput)
tnan tl trich xudt c6 sdn dé st dung voi bat ky ki€u dir lieu dwoc tao
s&n nao. B4t c* ndi dung ndo dwoc gb nhap tai ban phim sé& duoc xem
xét d& bao dam réng né 1a kiéu di¥ lidu dang, sau d6 né dwoc dat vao
trong mot biét chi dinh. Bién ky ty sé nhan gia tri ASCII bat ky ndi
dung nao dugc gé nhap. Gia tri s6 sé chi chdp nhan mot con s6. Neu

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

188 Chapter 3: Programming Coding and Simple Input/Output

¢6 bat cv ndi dung nao khac nao du’q’c gd nhap thi chuong t[‘lnh sé bi
héng va moét chwong trinh sé bi ngat véi mot thong bao 16i vé thoi
gian chay cla kiéu dit liéu khdng tuong két.

Bang 3-5 M4t vai ngudn thu vién iostream.h

Resource tVp« Explanation

an object Controls extraction from standard stream of bytes coming from
keyboard

» extraction operator Gets bytes from an input stream object

cout object Controls insertion to the standard stream of bytes going out to
the screen

« insertion operator Inserts bytes into the standard output stream object

cert object Controls immediate insertion of messages to the standard stream
of bytes going out to the screen

end] or 4n” constant manipulator Inserts newline character into the output stream object - makes

the cursor go to the next line

VI DU 3.5 Vi du sau ddy minh hoa-viéc s dung ein

General Syntax: cin>>variab le;
Examples:
cin>>numl; /1l if anumber is typed its value is

placed,into numl

cin>>char2; /1l whatever is typed its ASCII value
is placed into chart

cin>>numl>>num2;  // two numbers must be typed, sepa-
rated-by-a-space

Ham dé xudt la cout (doc la ‘see out”’danh cho ConsoleOUTput). M6t
Iénh khac thuwong dwoc ding cho céc théng bao 16i dé 1a cerr (doc la
‘see err’danh cho ConsoleError message) théng diép nay cling dugc
hién thi trén man hinh, tuy nhién né-trg gitp cho nha 1ap trinh dé
phan biét két qua xuat binh thwdng voi cac thong bao 16i dac biét ma
chuwong trinh dwa ra khi no thyc thi. Toan ti&r chén cd thé duwoc chén
voi bat ct dit liéu duge tao s&n nao. Néu bién 1a mot gia tri sé thi
triedc tién no sé dwoc ddi thanh cach trinh bay ASCII dé co thé dugc
hién thi trén man hinh. Bat cl s6 cac hang muc nao cing co thé dugc
chén vao gia tri dong xu&t bao gdm hang so endl voi cursor dong ké
tiép. Chubi cac ky tv duoc dat gitra cac ddu mdc kép ciing co thé dugc
hién thi.

VI DU 3.6 Phan sau day minh hoa cach s dung cout

Statements where numl is 4 and charl is p:  Output:

cout«numl ; 4
cout«"The numberis "<<numl«endl; The number is 4
cout«"Yourinitial is "<<charl«endl; Your initial is p
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cout«"line I"«endl«"line 2"«endl; line 1
line 2

cout« "Thesumof 4and5 is "<<4+5«endl; The sum of 4 and 5 is 9

Nguoi 1ap trinh can phai két hap xuét va nhap dé cung cdp mot thong
diép cho nguwoi dung vé nhitng gi d& dugc gd nhap trén ban phim.
Khong can thiét nguoi ding phai biét ki€u nhap dé. Vi du cac dong
C++ can phai yéu cau nguoi dung can phai gé nhap sd nguyén duong
réi doc n6é thanh mot bién posint sé la:

cout<< "Enter a number greater than zero =>";
cin>>posint;

Kh&i niém vé viéc dua ra loi nhdc cho nguoi dung vé cling quan trong
cho bat c* ngdn ngit nao. CéAc chi dan phai rd rang va chuyén biét dé
thu nho t6i thiéu cac 16i trong thoi gian chay vé kiéu khdng twong két.
Trong thyc té thi chwong trinh©ludn Tudn kiém tra di liéu nhap cho
phép dua ra thong diép co lién/ quan dén di liéu khéng ddng.

3.6.2 Java no

Nhv da chi dinh & phan dau cta chuang, mét chwong trinh Java co
thé 1a mét trinh ¢ngtdungodEngiriéng/hode matiapplet dwoc tron vao
trong mot trang web. Quy trinh nhap va xuat dugc xi ly rat khac
nhau d6i vai hai tinh,huéng:nay:.Phan qnay chi,trinh bay quy trinh
nhap va xudt don gian nhdt can cho mot trinh ng dung Java binh
chuong, the vién Java I/0O phai dugc dua vao hoac dugc nhap dé hoan
thanh tac vu nay. Ca phap danh cho tac vu dugc minh hoa du6i day.
DAu asterisk (ky ty thay th&) cé nghia réng tat ca cac ham va ddi
twgng déu cé san trong thu vién Java I/0 sé dugc nhap.

import java.io.*;

Java s dung déi tvgng System dé doc va in ddi tvong dong. Bang 3-
6 trinh bay cac ham n o phd bién nhat dugc dung trong Java.

Bang 3-6 Cac lénh Java I/0

Command Explanation

System.out.print(..) Insertion of whatever is in the parentheses into the standard stream of bytes
going out to the screen

System.out.printin(..) Insertion of whatever is in the parentheses into the standard stream of bytes
going out to the screen, then inserts newline character

System.out.flush() Forces whatever s in the buffer to be displayed before reading

System.in&cad() Controls extraction from standard stream of bytes coming from keyboard

System.in.skip(n) Skips n characters of input stream - used to pass unwanted values such as Enter

Ciing gidng nhw C++, Java st dang mot ddi twong dé doc cac dong dir
lidu dwvoc dua vao tir ban phim, System, in va mot déi twong khac dé in
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cac dong dir liéu xuat sang man hinh. System.out Java (va C++ cang
thé€) ¢6 mat vi tri bo nhd tam then dégilr cac dir liéu nhap va xudt dugc
goi la bé nhé dém (buffer). Néu chwong trinh nay cé két qua xudt da
dugc cho thi b nha dém sé duwoc lam sach trwée khi thér nhap di liéu
nhap. System.out.flushO la mdt ham c6 chirc nang bdo dam bd nhé
dém lam sach.

Hé thong nhap Java System gilt mot ky tv mot lan va gid st rang day
la mét ky ty tham chi néu chdng ta dang tim cac s6 nguyén. Do do6
ching ta phai thay d6i mot cach dac biét ky tw nhap sang mot s6
nguyén. Hay nhé rang ASCII clia 0 la 48 cla 1 1a 49 v.v... do dé chang
ta co thé trir gia tri ASCII ctia 0 ho#c 48 khoi ky tw dé thay no sang
mot sO nguyén. Vi du 3.7 sé in 5 néu 5 dugc nhap vao. Néu khong ¢
phép trlr, ching ta phai in 53 hoac gia tri ASCII cua 5.

VI DU 3.7 Phan minh hoa sau day sir dung di liéu nhap va xuét
trong hé thong Java

System.out.print ("Enter a number'’):;
/I give instructions to user
System,out.flush (); // flush thebuffer before reading
numl=System.in.read 0 ; /|l read the integer that is typed
numl=numl -'O ", II'subtract 48 to give the integer
//,value, not ASCII|
System.out.println ("Your number is"+numl);
Ciing can lvuy rang system.in.reado sé chi chdp nhan mot ky tu. Néu
999 dwgc nhap véao trong vi du trén day, thi chi c¢6 s6 9 dau tién la
dwoc doc, néu hai s6 hang dugc doc va néu phim enter dwgc nhan gitra
ching, thi ky ty phai dugc lwat. SO cac ky tu phai lvat thi phu thude
vao tinh hinh thuc thi trong thuc té. Diéu nay duvgc minh hoa rd trong

vi du 3.8. input va output thic hién dé& dang véi cac trinh ng dung
nho Java, diéu nay vwgt qua khudn kho clia cudn sach nay.

VI DU 3.8 Phan sau day minh hoa thém vé cac sv kién nhap va xuat
trong hé théng Java

System, out. print ("Enter a number");
System.out.flush();

numl=System. in. read () ; //user types integer

/1l and then presses Enter
numl=numl-'01;
System, out. print In ("Your number is "+numl);

System, in. skip (2) ; /Iskip the Enter key before
//reading newdata

System, out. print ("Enter anumber');
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System.out.flush();

numl=System.in.read();

numl=numl-'0";

System, out. println (“Your number is"+numl) ;

3.6.3 Visual Basic no

Visual Basic 1/0 khéng phttc tap nhw Java va C++. D liéu nhap va
xudt khong phai la cac dong dir liéu ky twv nhwng cac gia tri roi rac
dic biét dén va ra. c6 nhiéu cach dé quan Iy no trong mot méi
treong visual. Moi trvong huwéng doi twong cia VB sé dwgc thdo luan
chi tiét trong chwong 8. trong chuong nay chicé N 0 don gian nhét tir
module ma méi giai thich.

Phan Visual cla Visual Basic ngu y rang c6 thé xem thdy cac doi
tvong dac biét trén man hinh. Quy trinh nhap dugc hoan thanh
thong qua viéc st dung input boxes va jquy trinh xuét thdng qua céc
hop Message. Clv phap danh chocic\dbi twgng nay dwoc minh hoa
trong bang 3.7. o0 day cling md ta Iénh/xudt khac dé la Print. Lénh
nay sé duoc dung trong nhigéu vidu—VB trong sach nay. Trong moi
trudng VB nd sé in két qua xudt sang dang chuong trinh chinh hodc
clra so.

Bang 3-7 Visual Basic 1/0

VB Command Syntax Explanation

variable = InputBoxiprompi) prompt is message to user, and variable is filled with value typed

into box by user

MsgBox(message) message is displayed in a box on screen
Print variable or constant lirt Simple print used to print to VB form
Str(value) Converts numbers into Strings that can be displayed in boxes -

usually not necessary with Print
+ or & Used to connect string parts into a long string to be displayed in
boxes or with Print

Céc 6 input 1a cac hdp thoai v6i cac dong ngét dugc hién thi va c6
mot chd dé ngudi dung trad 1oi, ngudi dung gd nhap mot gié tri vao
trong 0, giad tri d6 dwgc dat thanh mot bién. VB rat sinh dong. Doi
twvong nhap di vao chwong trinh dwéi dang chudi. Tuy nhién, néu
dich cta bién la mot s6 nguyén hodc la mot gia tri chinh xac, thi déi
twong nhap dwgc ddi mot cach ty dong thanh kiéu dr lieu dang. Vi
du 3.9 trinh bay mot sé vi du hai l1énh Inputboxes v6i ddi tvgng xuat
két qua.
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Vibu 3.9

numl=InputBox("Enter a number")

charl =InputBox("Enter acharacter™)

Coc hop Message hién thi thong diép trong mot hop thoai rbi cho dai
ngwoi dung nhdp OK.;Cé cac tuy_chon, danh;.cha, cac hép Input va
Message dé cho phép hién thi cac ntt khac nhali.” Tuy nhién hién tai
chang ta sé st dung céac gia tri mac dinh. Thong diép duwgc gi dén
hop Message phai |a mot'chadi, hél dac’s6 nguyén'hodc cac sé cham
dong dugc hién thi thi ching-phai-dwoc-bién-ddi-sang mot chudi voi
ham Str(value). Tat c& cac phan cla théng diép String déu dugc ghép
n6i voi mot dau cdng hodc mot ddu ampersand. Vi du 3.10 trinh bay
mot sO vi du cla Iénh Message box véi dbi tugng xuat két qua. Luuy
cbng dung cda ky tw ASCII 10 d€ cwdng blrc cursor sang dong ké tiép.
Diéu nay tuong tng voi endl cla C++.

ViDUy 3.10
MsgBox ("Your number is" +str (numl))
is 23

-BT

MsgBox ("Your initial is"+charl)
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MsgBox ("line 1" &Chr (10) &"line 2")
MsgBox ("The sum of 4 and 5is" &str (4+5))

R”,Ji IhaaaoMariTii 1

i'm |

3.6.4 ¢c HO

Cac ham thuv vién dwoc ding phd bién nhét dé thuc hién cac phép
tinh HO trong C dé la ham printf() va scanf(). Ham printfo cho phép
ching ta viét sang thiét bi xudt chudn, sang man hinh video, sang di
lieu dwgc dinh dang va khong dugc dinh dang.

Ciing vay ham scanfO cho phép-ching ta doc cac gia tri tr thiét bi
nhap chuén, ban phim. Trong chreng 7 chlng ta sé st dung cac lénh
twong tw dé thwe hién file 1/0. trong ehuong nay ching ta s& minh
hoa cach s dung cac ham nay véi-mot vai vi du. Dang téng quat cla
hai ham nay nhuv sau:

printffcontrol string,‘list'of'variables)
scanflcontrol string, list of variables)

O day chudi control 1a mat chudi cac ky tu dugc dat trong cac ddu moc
kép c6 thé chiva cac dac trwng diéu khién. Mac du muc dich cta chudi
diéu khién rat giong nhau &ng voi cac hai ham nhung van c6 mot sy
khac biét nhé trong cong dung cta chdng, chudi control trong printfO
thwong chi cho ta biét cach di lieu dwgc dinh dang danh cho doéi
twong xudt, ¢6 nghia rang né lién quan dén hinh dang cta dir liéu lic
dugc in ra. con chubi control trong ham scanfO 1a mot trinh tw diéu
khién phép bién d6i c6 nghia réng né chi dinh d& liéu dang dwoc
ngudi dung nhap vao. Danh s&ch cla cac bién trong printfO twong
(tng voi cac bién ho#c cac hang dang duoc in, cac bién va cac hang
nay dwoc tach roi nhau bang mot ddu phady. Danh séch cac bién trong
scanfo twong &ng véi danh sach cac bién ma gia tri cia n6 phai duoc
doc. Tuy nhién, khéng gidng nhu sprintfO, ham scanfo yéu cau réng
dia chi cla cac tuyén thay vi tén cla ching, phai dwgc dung trong
danh s&ch cla cac bién. Cac bién trong danh sach nay cling phai dwgc
tach roi nhau bdi moét ddy phdy. Téng quat nay ddi véi hai ham
printfo va scanfO can phai c6 moi quan hé mat déi mot gitra cac ky tw
bién d6i va cac bién hoic cac hang trong danh sach bién. D& st dung
bdt ci* ham nao trong s6 ham nay chlng ta can phai dwa vao file tiéu
dé stdio.h
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T4t ca cac dac trwng bién ddi bat dau bang ky tw phan trdm va két
thérc bang mot ky ty bién ddi. Danh sach trng phan cia cac ky tu bién
d6i thuong dwoc diing phd bién nhat lién quan dén printfO va scanf()
duwoc cho trong bang 3-8 va 3-9 twong Gng.

LGc théng tin xudt sang mot thiét bi giong nhv man hinh video bén
canh cac ky tw bién d6i chubdi didu khién can phai c6 chita cac day
trinh ty thoat. Mot day trinh ty thoat chinh Ia mdt ky ty dan dugc
trinh bay boi mat t6 hop cla hai ky tw khac, ky tu dau tién trong so
hai ky ty nay chinh Ia ky ty backslash ky tw the hai cta chudi
trinh ty thoat 12 mot mau tw. Bang 3-10 minh hoa danh sach tirng
phan cla cac chudi trinh ty thoat.

Bang 3-8
Conversion Character Associated
for printfO Argument is Printed
c as character
d as decimal
f as floating point
S as a suing
Bang 39
Conversion.Character...Associated-Argument is
for scanf() Converted to
c a character
d a decimal
f a floating-point number
S a string
Lf a double
Bang 3-10
Escape Sequence Effect
\a make a beep sound
\b backspace
\f new page or form
\n new line
\t horizontal tab
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ViDUy 3.11

Hay viét théng diép ‘Hello World” vao man hinh. D& viét thong diép
vao man hinh chidng ta c6 thé s dung ham printf() & dang don gian
nhét. D& in théng diép da cho ching ta cé thé st dung ham frintf()
nhu sau:

printf ("Hello World")

Cau Iénh nay sé€ in Hello Viorld. trén man hinh bt dau & vi tri hién
tai clia cursor c6 nghia rang néu ching ta gia st cursor dang & cot 10
trén man hinh, thi Iénh nay sé in thong diép bat dau trén cot 10. Tuy
nhién, néu chlng ta can in thong diép nay trén cot 1 & dong ké tiép
thi Iénh can phai dwgc chinh skra nhv sau:
printf (“\Hello World" ) ;

Lwu y rang trong trwdng hop nay chdng ta da s dung chudi trinh ]
thoat “An" nhu duwgc chi dinh trong-béang 3-10, anh hwdng cta chuoi
trinh ty nay dé la “hé di vao mot dong méi”’trwée khi in thdng diép.
Vi DU 3.12 Hay viét thong diép ‘1 am fme” bat dau trén mot dong
mgi, c6 5 khodng tréng nam phia—bén phai. Hay goi sy chi y cla
nguti dung bang cach tao nén mdt am thanh beep.
D& thwe hién tat ca dieu’ nay hant'printf() 'can phdi'dwoc uiét nhw sau:

printi("\n\tl amfinela");

Trong cau I&nh nay &nh hudng ctia chudi trinh tw thoat di tr trai sang

phai nhu sau:

“An ”’di chuyén con tré sang mot dong méi.

‘At di chuyén con tro dén diém tab ké tiép. Céac diém tab nay cach
nhau 5 khoang trang

Nhw dwoc st dung trede day ham printf() cing co thé dwoc ding dé

kiém soat dién mao cla d6i twong xudt. Diéu nay thwong dugc hoan

tdt b&ng cach st dung mot t& hop cac ky tw chudi didu khién va nhitng

sO chi dinh chiéu rong truong. Mot s6 chi dinh chinh la mot con s6

nguyén dwoc viét gitta ddu % va mau ty didu khién, dé chi dinh cang

voi ndi dung khac s cac cot xuét c6 sdn dé viét mot bién hodc mot

hang. LUc s6 chi dinh dwoc dung cac gia tri s6 dugc canh phai va cac

chudi ky ty dwoc canh trai. Vi du sau day minh hoa diéu nay.

VIiDU 3.13 Tim k&t qua xudt cda cau Iénh printf() sau day?
printf ("The sum of %5d and %5d is %7d" , 20, 25, 45)

Bén trong chubi didu khién, c6 ba ky tw diéu khién, mdi trong sé ba ky
tw nay duoc lién két véi 1 va chi 1 trong s6 cac hang xuéat hién trong
‘danh sach bién” Su lién két xay ra tir trai sang phai, gitra ky ty diéu
khién, s6 chi dinh chigu rong va cac hang sé dugc cho nhw sau:
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%5d duoc lién két voi 20 Viét s6 nguyén 20 bang cach sir dung trwdng co chiéu
rong 5 cot

%5d dwoc lien két véi 25 Viét sé nguyén 25 bang cach s dung truang co chiéu
rong 5 cot

%7d duoc lién két voi 45 Viét s6 nguyén 45 bang cach st dung truong cé chiéu
rong 7 cot

Do d6 két qua xudt sé giong nhuv dut¢i day:
The sum of 20 and 25is 45

Lwru y réng tat cd cac gia tri s6 déu dugc canh phai bén trong cac
tredng clia chidng, diéu nay cho thay rang cac so ‘tuoc viét nguoccd
nghia rang chit s& cudi cling cla con sd' dugc viét trong cdt cudi cing
cla truong; cac chit sd con lai duwge viét "di chuyén huéng vé phia
trdi”> Ham nay viét s6 20 trong mot truong co chiéu rong la 5 cot do
d6 co 3 khoang tréng ndm phia bén_trai cda chit s6 2. tinh hudng
teong tu cling xay ra véi cac hang 56 khac.

VIDU 3.14 Co6 su khac biét nao gitra két qua xuat do cac cau Iénh cla
cOt A tao ra va cac cau lénh printctiacdt B tao ra?

Gia s rang cac cau lénh nay trong moi cot duoc: thwe thi theo mot thi
tw dwoc chi dinh va doc lap voi cac cau 1énh’cot khac.

Column'A ColumnB
printf(e\n%d*',1) ; printf(’\n»5d+m,1);
printf(a\n%d', 10) ; printf(é\n%5d’,10);
printf(s\n%d-,100); printf (é\nt5d-, 100) &
Drintf(‘\n o1; Drintf(s\n ==
printf(s\n%d*,111), printf{mn%sd ,111);

Lwu y réng cac cau lénh trong cot A khéng c6 mdt s chi dinh chiéu
rong. Trong truong hop nay khi C s dung khoang tréng tGi thiéu dé
viét moi trong sO cac gia tri nay. K&t qua xuat duoc tao ra bdi cau lénh
la cot A.

1+
10
100
111
B&i vi cac cau Iénh 1a cot B c6 cac s6 chi dinh chidu rong cho nén mbi

mot truong sd phai dwgc canh chinh bén phai véi khoang tréng do cac
s6 chi dinh xac lap. Két qua xuat cd cac cau lénh & cot B la
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1+
10
100
111

Vi DU 3.15 Tim ké&t qua xuét cha cau lénh printf() sau day
printf("\n$3d%6.2f",1,47.9) &
KEét qua xudt cla cau lénh nay giong nhuv duti day:
1 47.90

S0 chi dinh chiéu rong cla trvong la 6.2 chi dinh rang con s lién két
cla né can phai dwgc in trong mot trudng c6 dd rong 6 cot, véi 2 chir
s6 thap phan. Bai vi s6 nay chl c6 mot chii s6 thap phan nén két qua
xuét dwoc dinh kém b&ng mot sd 0 du.

Néu s6 chi dinh chiéu rong nhé hen sé ma ban mudn in, thi ham
printf() bd qua so chi dinh chiéul'rdng va st dung s6 cuc ti€u cac
khoang tréng dé in con s6. Phanjphan s6 ctia ddu cham dong ho&c cac
gid tri s6 d6i luén luén dugc in v&i so cac chir s6 duoc chi dinh. Nhu
vi du 3.15 minh hoa, bat ky lic nao phan phan sé cé chir s it hon chi
sO da dugc chi dinh, (con! sécdwoe ‘dinh! thil'con’sd phai dwoc cac s6 0
dinh vao. Néu phan phan sé c6 nhiéu chi* s6 hon la so6 dwgc chi dinh
thi con s6 nay duwocplam|tran sang sdeac chirsothap phan dwoc chi
dinh trong s6 chl dinh chiéu rong. Ham scanf() la phdn nhap cla
printf() ham nay doc cac ky tv tr phan nhap chuén in ching theo
dang chi dinh trong chudi didu khién. Ham nay ngung doc, didu nay
cho thdy rang khong cé 16i nao lic né dung hét tat cé cac ky tw didu
khién. Danh sach bién nay chi ra vi tri noi ma déi twong nhap duoc
lwu trir. MBi mot phan t& 1am nén danh sach nay sé la mot dia chi.

ViDU 3.16 Tim két qua viéc thyc thi phép tinh nhap dwoc minh hoa
duéi day? Giad sl rang cac bién numl va num2 duoc khai bao du¢i
dang cac bién nguyén.

scanf(”%d%d", &numl, &numz2);

Cau lénh nay clting cho phép nguoi dung nhap vao hai gié tri nguyén
vao cac bién nguyén numl va num2. ky ty diéu khién dau tién 1a “%d"
dwoc twong két véi dia chi cua bién numl. cling vay ky ty diéu khién
th 2 1a “%d° dwoc twong két voi dia chi cla bién num2. lvu y cong
dung cla toan tr & dé chi ra dia chi clia cac bién. N6i chung ta gia st
rang nguoi dung da nhap céc gia tri 25 va 35 va sau dé nhan vao ban
phim thi gia tri 25 sé dwoc lwu trir thanh bién numl va gié tri 35 sé
duoc lwu trik thanh bién num?2.
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Céac ham scanfO va printri) thwong dugc dirng voi nhau dé lam roi ra va bat
gir déi tugng nhap cla ngudi dung. Vi du 3.17 minh hoa diéu nay.
Vi DU 3.17 Hay viét cac cau lénh can thiét dé nhdc nhd nguoi ding
phai nhap vao hai gia tri nguyén. D& hoan tét tac vu nay chiing ta can
hai cap 1énh. Moi cép ¢6 chira mot printfo d€ nhdc nguoi ding va mot
¢6 chira scanfo dé bat gilr cac gia tri nhap. Hai Iénh nay gidng nhu
duGi day:
printf ("\nPlease enter the first integer value =>");
scanf("%d", &numl);
printf ("\nPlease enter the second integer value =>");
scanf ("%d", &numl) &

Lvu y rang lénh printfo dau tién, sau khi lvdt sang mot dong méi,
hién thi 1én man hinh video mot vai ndi dung nhv dudi day:

Please enter the first-integer value => m

o day ching ta da chi dinh ky hiéu-mlvi tri cla cursor sau khi cau
Iénh in dau tién dwoc thyc thi. Lwuy-rang lac nguwdi dung bat dau g
nhap s6 nguyén thi viéc gé nhap khdi dau tai vi tri ma cursor chi
dinh. LGc nguoi dung, nhdn_phim enter bat clr gia tri nao duoc gd
nhap sé dwgc lvu tri¥ thanh bién numl.

Cé&c Iénh thi hai cé-dac,tinh-gidng, hét,nhw cdp;lénh dau tién.
VIiDU 3.18 Giéi thich.két.qua-cla.viéc.thic-thi-cac 1énh sau day. Gia
skt rang cac bién dugc khai béo hoan chinh va tvong két voi cac gia tri
digu khién dwgc chi dinh trong chudi digéu khién.

printf (‘\n$s\n%s "', "Input three values" , "Aninteger, a
single character and afloat: ') ;

scanf ('%d 8c 8f", &ivar, Stcvar, Stfvar); printf ('\nYou
typed the following: %5d , $c , %7.3f : , ivar, cvar,
fvar);

Lwuy cong dung cta ky tw didu khién “%s”dé hién thi cac dong nhic
trong ndi dung. Hai dong nhac nay dugc viét thanh hai dong riéng
biét. Hay quan sat cach ma chudi trinh ty thoat dang duwgc dung dé
tim anh huéng nay. Gia st rdng ngudi ding nhap 123 A 3.5 thi két
qua thuc thi cac Iénh nay la

Input three values

An integer, a single character and a float: 123 A 3.5

You typed the following: 123, A, 3.500
Luuy rang bén trvng chu diéu khién ctia ham printf, cac kho&ng tréng sau
mdi mot ky tw didi khién duoc hién thi trén dong xuét “as is”.
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CHU DPIEM 3.7

WRITING A COMPLETE PROGRAM
Viét mdt chuong tpinli hoan chinh

All that remains is to put everything - input, process, and output - into
a whole program that the computer can understand. Again, each program-
ming language does this in a different way. In each example, the program
must have a main section of code to be executed. Chapter 5 deals with
other functions and subroutines that can be used along with the main.

3.7.1 ¢ and C++

The main function in C and C++ is enclosed with curly brackets 0 to
indicate where it starts and ends. The general order for the statements is,
of course:

(1) declare variables
(2) get input

(3) do processing
(4) produce output

EXAMPLE 3.19 The short sample program in Fig. 3-2 uses this general
outline as comments. Notice the.compiler, directive #include must precede
the main section.

/lFirst Program - gets a number, calculates and prints the square
tinclude <isostream.h>
void main()

/ldeclare variables

int num, square;

//1. Get the number

cout<<endl<<'Enter the number you want to square=>*;
cin»num ;

/12. Square it
square=num*num;

/13. Print out the square
cout<<num<< *squared is*<square«endl;

)//lend main
Fig. 3-2 First C++ program - square a number.
In the function heading void main( ), the empty parentheses indicate
that there is nothing coming into the section, and the void shows there is

nothing going out. Other functions which have values going in and/or out
will be described in Chapter 5.
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/] First Program - gets anumber, calculates andprints the square
¢include <stdio.h>

void main ()

{

int num, square; //declare variables

Il Get the number

printf ("\nEnter the integer number you want to square =>");
scanf('$d', &num);

//Square it square=num*num;

//IPrint the square

printf ("\n%d squared is %d\n" ,num, square) ;

}
This program consists of only one function, the main function. As indi-
cated in Chapter 5, this is a required-function in any C program since itis
the first function to be executed when the program starts running.

3.7.3 Java

Java also uses curly brackets to begin and end its main section. How
ever, Java is fully objectZoniented; which means, lit ishclass based and even
the program itself is a class. Classes will be explained in Chapter 8. For
the present, it is important to_remember that. the class name is also the
application name.

EXAMPLE 3.20 Consider the program shown in Fig. 3-3. It is the Java
version of the C++ program above.

//First Program - gets a number, calculates and prints the square
import java.io.*;
class Squarelt {
public static void main (String argsD) throws I0Exception
//declare variables
int num,square;

//1. Get the number
System.out.print (CEnter a number between O and 9 you want to square -> *);

System.out.flushO; //clear buffer before reading
num-System.in.readQ;
nuu™num— "0%; //change character input to integer

112. Square it
square>num*nhum

//3. Print out the square
System.out _println (hun»’ squared is * »square);
V/end main
)//end class

Fig. 3-3 First Java program - square a number.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

JChuwong 3: MIBEma chwrong trinh va cac Iénh nhap xuét don gian 201
There are two lines to examine. The first is:
class Squarelt |

This line indicates that the application is called Squareit. In Java the
file must have the same name as the class. Everything in the program is
within this class definition. Notice the bracket ending the class is the last
line of the file.

The second line to examine is:
public static void main ( String args[] ) throws IOException

This line obviously begins the main function. It is required to be typed
exactly like this. The void main ( String argso ) indicates it is the main
function which can receive string messages from the operating system and
is not returning a value. The public and static indicate that the program
can be run from outside itself (which obviously is necessary when we start
execution) and that it will remain in_memory until it is finished. If errors
occur in 1/0, Java generates an exception to tell us what happened. The
final part of the line, throws IOException, means that input and output will
be performed and we know that an| error might occur, but we will ignore
these exceptions and let the program—crash. Writing code to handle all
exceptions is beyond the scope of this book.

3.7.4 Visual Basic

Visual Basic calls itsfunictionscSub’s, 'orcsubroutines. When writing code
modules, instead of using_the Visual tools, we are required to have a Sub
main.

EXAMPLE 3.21 The Visual Basic version of the squaring program is found
in Fig. 3-4.
'First Program - gets a number, calculates and prints the square

Sub main()
declare variables
Dim num As Integer, square As Integer’

‘1. Get the number
num-InputBox('Enter the number you want to square m>e)

‘2. Square it
square=num*num

‘3. Print out the square
MsgBox (Str(num)e* squared is e+Str(square))

End Sub

Fig. 3-4 Visual Basic program -square a humber
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Notice the Sub must begin with its name, main, and the empty paren
theses indicating nothing is coming into the program. When all the axk
has executed, the Sub must End. Everything else in the Sub ii
self-explanatory.

HUONG DAN BPOC Higu CHU PIEM 3.7

3.7 HAY VIET MOT CHUONG TRINH HOAN CHINH

T4t ca nkirng gi con lai dé la dua moi th¢ “H6i twgng nhap, x ly va
xudt”- thanh mot chuong trinh hoan chinh ma may tinh cé thé hiéu
duge. MOt 1an nita, ngbén ngl 1ap trinh thyc hién diéu nay theo mot
cach thirc khac nhau. Trong moéi vi du, chwong trinh phai c6 mét
phan ma main dé thuc thi. Chuong 5 xir Iy cac ham va cac thi tuc con
khac c6 thé dugc dung cing voi phan main.

371 Cvac++

Ham main trong C va C++ dugc dat\bén-trong cac ddu ngodc moc dé
chi ra noi ma né bat dau va két thiic. Thr tv chung cta cau Iénh nhu
sau:

(1) khai bao bién

(2) nhan doi twong nhap
(3) xu ly

(4) tao két qua xuét

VI DU 5.19 Chuong trinh mau trong hinh 3-2 s& dung khung b6 cuc
tébng quat lam phan binh phdm. Luwu y ddu # phai dugc dat trudc
phan chinh.

//First Program - gets a number, calculates and prints the square
#include <iSOStrearn.h>
void mainO

/ldeclare variables
int num, square;

/118 Get the number

cout<<endl«'Enter the number you want to square-»&E
cin>>num,é

/12. Square it
square=num*num;

//13. Print out the square
cout«num<<ésquared ise<<square«endl;

)/lend main

Hinh 3-2 Chwong trinh C++ dau tién - billl phuvong mot s6
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Trong tiéu d& ham void main() phan ddu méc don tréng chi ra réng
khéng cé gi dwoc dwa vao trong muc ndy. Chit void cho thdy réng
khong c6 gi xudt ra. cac ham khac c6 cac gia tri vao va ra sé dwgc mo
td trong chuong 5.

372c

Il First Program - gets a number, calculates and prints the
square

¢include <sCdio.h>

void main ()

{

int num, square; //declare variables

/1l Get the number

printf ("\nEnter the integer number you want to square =>")—,
scanf('$d', &num);

//Square it square=num*num;

//Print the square

printf ("\n%d squared is %d\n"5num, square) ;

}

Chuong trinh nay chircoémotham dola ham mainyNhuw dwgc chi dinh
trong chwong 5, day la mot ham can thiét trong bat ky chuong trinh
thyc thi nao, bai vi né l1a ham. dau tién phai, dwgc thuc thi ldc chuong
trinh bat dau chay.

3.7.3 Java

Java clng s dung cac ddu moc ngodc dé bat dau va két thdc muc
chinh. Tuy nhién, Java la ngdn nglt huéng déi twgng, c6 nghia la n6
la mot 16p ca sé va tham chi chwong trinh tir ban than cdng la mot
l6p. Cac l6p sé dwgc gidi thich trong chwong 8. Con hién tai thi ching
ta can nh¢ réng tén cda I6p ciing 1a tén cha trinh ng dung.

Vi DU 3.20 Hay khao sat chwong trinh dwoc minh hoa trong hinh 3-
3 day la phién ban Java cla chuong trinh C++ trén day.

//First Program - gets a number, calculates and prints the square
import javatio.*;

class Squarelt {
public static void main (String argsll) throws I0Exception

<
//declare variables
int num,square;

Hinh 3-3 Chuong trinh Java dau tién - binh phwong mot s6
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//1. Get the number
System.out.print ("Enter a number between 0 and 9 you want to square -> *>;

System.out.flushQ; //clear buffer before reading
num-System.in.readQ;
num-num-"0"~; //change character input to integer

111. Square it
square°nun®nun;

//3 . Print out the square
System.out.println (num+” squared is * »square);
*)//end main
)//end class

Hinh 3-3 (tiép theo)

Cé6 hai dong can xem xét. Trudc tién la
Class Squarelt |

Dong nay chi ra rang trinh ¢ng dung/lduvoc goi la Squarelt, trong
Java file nay phai c6 tén gidng hét nhw.tén trong I6p. Moi thi trong
chwong trinh phai dugc ndm bén trong dinh nghta 16p nay. Luu y déu
maéc két thic caa lop 1a phai ndm-trén-dong cubi cling cha file. Dong
thv hai phai xem xét la

public static void main (‘'String args[]’) throws IOException

Dong nay hién nhién bat dau, bang ham chinh. N6 phai dwroc gb nhap
mot cach chinh x&c nhu thé. Void main (String argsO) chl ra day la
mot ham chinh c6 thé ARAN cac thong diep chudi tir hé didu hanh va
khéng trd vé mot gia tri. publuc va static chi ra rang chwong trinh cd
thé chay tlr b&n ngoai né (hién nhién diéu nay can thiét lic ching ta
bat dau thwc thi) va rang no sé git lai trong bd nho cho dén khi hoan
tat. Néu xay ra 16i trong n o thi Java tao nén mot ngoai 1& dé bao cho
ching ta nhirng gi xay ra. phan cudi cung clia dong N 0 Exception, c6
nghta réng doi tvgng nhap va xuét sé dwoc thiyc hién va ching ta biét
c6 mot 16i sé xay ra, nhung ching ta s& bd qua nhitng ngoai I8 nay va
dé cho chrong trinh hong. Viéc viét cac ma dé x& ly cac ngoai 18 vuot
xa khuén khé cta quyén sach nay.

3.7.4 Visual Basic

Visual Basic goi cac ham cla né la Sub hodc thuong trinh con. Lic
viét cdc module clia mé thay vi st dung cac cong cu Visual chlng ta
can phai cé Sub main.

VI DU 3.21 Phién ban Visual Basic cua ham binh phwvong dwgc cho
trong hinh 3-4
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‘First Program - gets a number. calculates and prints the square

Sub main()
declare variables

Dim nura As Integer, square As |nteger

'l. Get the number

num-InputBox(‘Enter the number you want to square »>E)

‘2. Square it
square=num*num
square

'3. Print .out the
squared is

MsgBox (Str(num)+* d4+Str(square))
End Sub

Hinh 3-4 Chuong trinh dau tién Visual Basic -
binh phtiong mot s6

Lru y Sub phai bt dau bang tén(cha né la main va cac ddu moéc
ngodc trong chi ra khong co gi dugc dua vao trong chwong trinh. Lic
tdt cA ma duogc thyc thi, Sub phaicéEnd. Moi th khac trong Sub cd

phan giai thich.
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SOLVED PROBLEMS
Bai tap co loi giai

What would be the ASCII representation of the word “HELLO" in
decimal? By looking at the ASCII chart in Table 3-1, the following
values can be found:

H=>72

E=>69

L=>76

(=0
Therefore, the answer would be: 72 69 76 76 79
What does the following ASCI1;code represent?
69 97 116 32 118 100 ‘1037 103 105 101 115 33
Answer. Eat veggies! Notice the 'space-and the exclamation point are both rgre-
sented explicitly
What does the following| ASCIL code jrepresent?

51 43 49 61 52

Answer: 3 +1=4
Notice each digit is a-character-not-a-pumeric-value. Therefore, real

arithmetic cannot be performed. 51 plus 49 does not equal 52. This
is simply the ASCII representation of the equation.

The sizeof(variable) displays the number of bytes used, and the &
operator gives the actual address in memory. This address can be
different on each computer, or even for each run of the program.
What will be the output of the following C++ code section?

int intl-1; short shortl-1; long longl=1;
double (51=1.0; float f1=1.0; char ch«'l';
cout«,intl\t,«intl<<# '«sizeof (inti)«' ‘'«icintl«end]l;
cout«*shortl\t'«shortl«' '«sizeof (shortl)« 4 '<<&shortl<<endl;
cout«,longl\f«longl«' ‘'«sizeof (longl)«' '<<tlongl<<endl,?
cout «'dI\t* «dl«' ‘'«sizeof (dl)«' *<<&dl<<endl;
cout«,flVte«fl<<# '«sizeof (fl)«' “<<&Fl<<endl§g

inti 1 4 Ox0066FDF4

shortl 1 2.0x006.6FDFO
-longl 1" 4 0X0066FDEC
dl r 1 8 0x006"6FDE4
Ril 1 4 OxO066FDEO" m
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Answer: Notice the addresses are represented by the computer in
hexadecimal notation.

3.5 Write the statements needed to declare the variables and constants
for a program to find the circumference and area of a rectangle.
Show the declarations in Visual Basic as well as GC++ and Java.

Visual Basic GC++ Java

Const SIDES=4 const SIDES=4; final SIDES=4;
Dim length As Integer int length; int length;
Dimwidth As Integer int width; int width;
DimareaOfRect As Integer int areaOfRect; int areaOfRect;
DimcircumAs Integer int circum; int circuit!;

3.6 Write the statements needed:to declare the variables and constants
for a program to find the circumference and area of a circle. Show
the declarations in Visual Basic as well as GC++ and Java.

Visual Basic GC++ Java
Const P1=3.14 const PI=3.14; final P1=3.14;
Dimradius As Integer int radius; int radius;

DimareaofCircle’As Single "~ flodt'areaofCircle;, float areaofCircle;

3.7  Specify whether these variable names are legal and/or meaningful:
(@) @amount; (b) z; (c) sidel; (d) const; (e) my_password.

Variable Name Explanation

(a) ©amount Illegal because of @character

b)2 Legal, but should not be used because it is not meaningful
(c) sidel Legal and meaningful

(d) const Illegal because it is a reserved word

(e) my-password Legal and meaningful

3.8 Specify whether these constant names are legal and/or meaningful:
(a) AMT#MONEY; (b) X;

(c) int rate; (d) Boolean; (e) MINCOST.
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Variable Name Explanation
(@) AMT#MONEY  Illegal because of # character

(b) X Legal, but should not be used because it is not mean-
ingful

(c) int_rate Legal and meaningful, but not correct because con-
stants are usually in all caps

(d) Boolean Illegal because it is a reserved word

() MINCOST Legal and meaningful

39  Write a short C++ program implementing a simple Adder program
that will add two numbers.

void mainQ)
{

//declare variables
int numl, num2, sum;

//get 2 numbers
cout«endl«*Enter number -one->*; cin»numl;
cout«endl<<*Enter number—two«>*; cin»num2;

//add them together
8um-nurol+num2;

//print the result
cout«’The sum oFf «numl«™ plus e«numZ«* is ,«sum«endli

3.10 Write the VB program implementing a simple payroll program. As
sume the person makes $10.00 per hour with no extra for overtime.

Sub mainO

“declare variables

Const PERHOUR = 10

Dim hours As Integer, pay As Integer
*1. get the number of hours

hours-InputBox("How many hours?*)

"2. calculate pay
pay»hours *PERHOUR

"3. print out pay amount
MsgBox ("Your pay this week is <#Str(pay))

End Sub
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3.11

Write a Java program which calculates the area of a small circle
with radius between 0 and 9.

//Area: calculate the area of a circle with radius between 0 and 9
import java.io.*;

class Area {
public static void main ( String argsU ) throws IOException
{ // declare variables

final double PI1-3.14;

int radius;

double ¢urea;

/11. Get the radius

System .out.print (‘Enter a radius of a circle between 0 and 9»>");
System.out.flushQ;

radius-System.in.read();

radius-radius - 'O'; //lchange charactef to integer

/12. Calculate area
area* Pl * (radius*radius);

/13. Print out the square
System,out.printin (‘The area of a circle with radius ‘eradius*’ is ‘+area);

}// end main
)// end class

3.12

3.13

In C, display on the video screen the words “It is fun to do ISO”.

Since we have to display a message on the screen, we can use the
printft) function. Therefore, we may write the following statement

printf("\nltis funto do 1X0');

However, if we try to run a program with this statement in it, we
will get a warning from the compiler that may read something like
this: “warning C4129: ‘O’ : unrecognized character escape sequefice”.
What this warning means is that the compiler (see Appendix A)
could not recognize \0O as a valid escape sequence. That is, the
compiler “thinks” that we are trying to use an escape sequence in-
stead of writing a backward slash. To remedy thjs, we need to use a
sequence of two consecutive backward slashes. The correct printf
statement should look like this:
printf("\nltis fun todo IWO") ;

Using only one printfO statement display on the screen, on three
separate lines, the message “l came, | saw, and | conquered”.

To display this message on the screen we use the printfO function.
To write the message on three separate lines, we use the escape
sequence “\n”. Therefore, the C statement to accomplish this may
look like this,
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print f("\nl came, \nl saw and, \n |1 conquered');

3.14 Write the necessary C statements to print the numbers 1 throu;

10 and their squares. Align the output.

The code to accomplish this may look like this:
for (i=1;i<=10;i ++)
printf("%4d\t%6d\n",i,i*i);

Notice the use of the width specifiers to align the results. See pg
101 for explanation of for statement.

HUONG DAN BOC HIEU BAI TAP CO LOI GIAI

3.1
3.2
3.3
3.4

3.5

3.6

3.7

3.5

3.9

3.10

Hay biéu thi ASCII dudi tir “‘HELLOca s& thap phan?
M& ASCII sau day biéu thi diéu gi?
M& ASCII sau day biéu thi digulgi?

Sizeof(variable) hién thi s cac byte dwvoc ding, s6 toan ti & cho
chung ta dia chi thyc syidrong-bd nho. Dia chi nay co thé khac
nhau trén mdi mot may tinh tham chi khac nhau v&i moi mot
chuong trinh chay., Hay/tim-két gua xudt clia phan ma C++ sau
day.

Hay viét cac cau, lénhi can,thiét;dé khairbao cac bién va cac hang
danh cho mét chuong trinh qua d6 tim chu vi va dién tich cua
mot hinh ch nhat. Hay trinh bay cac phan khai bao trong
Visual Basic cling nhu trong C, C++ va Java.

Hay viét cac cau lénh can thiét dé khai bao cac bién va céac hang
danh cho mdt chwong trinh dé tim chu vi va dién tich cla mét

hinh tron. Hay trinh bay cac khai bao trong Visual Basic cling
nhv trong ¢, C++ va Javc.

Hay chi dinh cho biét cac tén bién sau day la hap phap va -
hodc c6 nghia hay khong: (a)@amount; (b)z; (c)side 1; (d)const;
(eymy_password.

Chidinh cho biét cac tén hang sau day Ia hop ly va c6 nghia hay
khéng: (@) AMTUMONEY; (b) X; (c)int_rate; (d) Boolean;
(e)MINCOST

Hay viét mot chwong trinh ngdn C++ dé thwc thi mot chwong
trinh Adder don gian qua dé cong hai sb

Hay viét chvong trinh VB thuc thi mot chwong trinh tinh lvong
don gian. Gi& st nguoi nay lam céng 10 do la trén mdi gia va
khong c6 lam ngoai gitr.
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3.11 Hay viét moét chwong trinh dé tinh dién tich cta mot hinh tron
c6 ban kinh n&m gitra 0 va 9.

3.12 Trong C hay hién thi trén man hinh video céc tr ‘1t is fun to do
HO”

3.13 Bang cach chi sir dung chi mot cau Iénh printfo hdy hién thi
trén man hinh, trén ba dong riéng biét, thong diép ‘1 came |
saw and | conquered”

3.14 Hay viét cac cau Iénh khi can thiét in cac s6 tir 1 dé€n 10 va binh
phwong clia ching. Hay canh chinh két qua xuét.
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3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22
3.23
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SUPPLEMENTARY PROBLEMS
Bai tap bé sung

What would be the ASCII representation of the phrase “Happy Po
gramming!” in decimal?
What does the following ASCII code represent?

84 1M 10 R 104 97 15 32 36 51 50 46 52 53 46

What does the following ASCII code represent?
71 1M P 70 16 115 104 108 110 1B 3

Write the statements needed to declare the variables and constants
for a program to find the miles|per gallon for a specific car. Sow
the declarations in Visual Basic as well as C++ and Java.

Write the statements needed-to-declare the variables and constants
for a program to handle an ATM machine. The transactions at
specified by “Whforiwithdrawaliore “Dfor (deposit.

Which of these identifiers are legal and/or meaningful?

Variables Constants

(a) 123 (e) pi

(b) length (f) MAXSTUDENTS
(c) test2 (g) RATE!

(d) a (h) tempNum

Write a C++ program to convert a Celsius temperature to Fahren-
heit.

Write a VB program to find the average of three test scores

Write a Java program that calculates the quotient and remainder o
97 divided by some integer between 1 and 9.

HUGNG DAN POC Hi€u BAI TAP B6 SUNG
3.15 Céach trinh bay ASCII cta cum tr Happy Programming" duéi

dang co s6 10 nhu thé nao?

3.16 Ma ASCII sau day trinh bay diéu gi?
3.17 Ma ASCII sau day trinh bay diéu gi?
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3.18 Hay viét cac cau l&nh can thiét dé khai bao cac bién va cac hang
danh cho mot chwong trinh. Qua dé tim s6 dam di trén mdi gallon
nhién liéu véi mot xe dac biét. Hay trinh bay cac khai bao trong
Visual Basic cttng nhu trong C, C++ va Java.

3.19 HAay viét cac cdu lénh can thiét dé khai bao cac bién va cac hang
danh cho mot chwong trinh xt ly mot may ATM. Céac khodn giao
dich dugc chi dinh b&i "W" &ng voi khoan rat tién va ‘D™ rng voi
khoan gtri tién.

3.20 SO nao trong cac s6' nhan dang sau day la hap ly va céy nghia,

3.21 Hay viét mot chuong trinh c++ dé ddi dé Celsius sang do Fahr-
enheit.

3.22 Hay viét mot chwong trinh VB dé tim diém trung binh trong ba
diém thi.

3.23 Hay viét mot chuong trinh Java détinh thuong s6 va s6 dw khi
chia 97 cho mat s6 nguyén nam gilia 1 va 9.
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ANSWERS TO SUPPLEMENTARY PROBLEMS

3.15
3.16
3.17
3.18

3.19

3.20

3.21

Tra Ioi cac Ibai tgp té sung

72 97 112 112 121 32 80 114 111 103 114 97 109 109 105 110 103 B
Tom has $32.45.

Go Fshing!

Visual Basic C++ and Java
DimmilesTraveled As single float milesTraveled;
DimgallonsUsed As single float gallonsUsed;
Dim mpg As Single float mpg;

Visual Basic C++ and Java
DimtransactionType As string char transactionType;
Dim amount As single float amount ;
Dimbalance As single float balance;

(a) 123 => lllegal, because it is a numeric constant. al23 would ke
legal but not meaningful:

(b) length => Legal and meaningful.
(c) test2 => Legahand:meaningful.

(d) a => Legal, but.not.meaningful..lt.would.be hard to debug in the
program.

(e) pi => Legal, but constants are usually printed in all caps.
(f) MAXSTUDENTS -> Legal and meaningful.
(9) RATE! => Illegal because of the L

(h)tempNum -> Legal, if that is the desired name. However, if it
represents a temporary number that

may change values during the program, it would not be a con
stant.

¢include <iostream.h>

void main()
<
/1 declare variables

double fahrenheit, Celsius;

/11. Get the Celsius temperature

coutx®endl«*Enter the Celsius temperature«» «; cin>»Celsius;

/2. Calculate the fahrenheit
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fahrenheit= (celsius *(9.0/5))+32;

//3. Print out the result
cout«celsius<<m degrees Celsius is"
«fahrenheit«®™ degrees fahrenheit“«endl;

3.22
“"Average - finds the average of three test scores
Sub mainQ)
“declare variables
Dim testl As Integer, test2 As Integer, test3 As Integer
Dim average As Single
"1l. Get the 3 scores
testl*InputBox("Enter the first score=>%")
test2-InputBox("Enter the,;second score=>*%)
test3»InputBox(’Enter the third score=>")
"2. Calculate the Average
average=(testl+test2+test3)/3
#3. Print out the 'square
MsgBox ("The average of "eStr(testl) +", "+Str(test2) _
" and T+Str(test3)+*lis Y+Str(average))
"notice the underline character to indicate continuation
End Sub
3.23 - ) )
/* Divide - Calculates the quotient and remainder of 97

divided by any number between 1 and 9 */
import java.io.*;

class Divide {
public static void main ( String args[] ) throws IOException

I/l declare variables
int num, quotient, remainder;

/11. Get the divisor

system, out.print (’Enter a number between 1 and 9=>>");
System.out.flushQ ;

num«Systera.in .readQ ;

num=num - 'O'; // change character to integer

//2. Calculate quotient and remainder
quotient=97 / num; // integer divis®n
remainder*97 % num; // modulo arithmetic
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/13. Print out the result

System.out.println (*When 97 is divided by “+nua*" the quotient i* o
equotient* ’and the remainder is*»remainder’;

)// end main

)// end class
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Control Structures and
Ppogram Writing
CAc ciu truc diéu khién va
van dé viét chuong trinh

MUC PICH YEU CAU

Sau khi hoc xong chwong nay, cac ban s& ndm vitng cac van dé vé cu
tric diéu khfén va cac tinh huéng gap phai khi chuong trinh, cu thé
V@i c&c ndi dung co ban sau day:

¢ Boolean expressions *  Coc biéu thirc Boole

¢ Control structures - definitions *  CAac cdu trGc didu khién - cac
dinh nghia

¢  Selection ¢ Sy.lva chon

¢ Repetition » phEplap

Ngoai ra, & cudi chuong-con-co-phan-bai-tap-co 1oi giai, bai tap bo
sung va dap an nham gidp céc ban thwc hanh va &p dung mot cach
hiéu qua vao cong viéc thuc té.
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CHU DIEM 4.1

BOOLEAN EXPRESSIONS
C6c tiéu thic B oole

George Boole, a mathematician in the nineteenth century, was interested
in the relationship between human logic and mathematics. He developed
Boolean algebra, which is modeled after human thought patterns. This alge-
bra is widely used today in the design of computer circuits, where all vari-
ables have only the values zero or one. A Boolean expression is a state-
ment that is either true or false, one or the other, but not both at once. A
Boolean expression may be a Boolean variable or constant by itself, or it
may be constants or variables connected by relational or equality operators.
Individuad Boolean expressions can be combined into moré complex state-
ments by connecting them with the logical operators NOT, AND, and CR

4.1.1 Boolean Variables and Constants

A Boolean expression may be a Boolean variable or constant. Such vari-
ables are often called flags because they-can provide signals regarding the
status of conditions in the program. It is important to give these variables
descriptive names, because)descriptive/namesphelpin) the understanding
and debugging of programs. Possible descriptive variable names include
dataOK, workDone, or itemFound..Some languages have a built-in Boolean
data type. Usually, however, integer variables are used to represent Bool-
ean conditions. For example, in"some languages zero (0) signifies false, and
other non-zero values signify true. In ¢, C+, and Java, any value other
than zero signifies true, but usually the value one (1) is used. In Visual
Basic, negative one (-1) signifies true.

EXAMPLE 4.1 Demonstrate some Boolean variables in €. C++, and Java.
const TRUE=1;
const FALSE=G;
int dataOK, workDone, itemFound;
dataOK=FAL;-E; Il set to false, data is NOT OK
workDone=T=-E; // set to true, the work is completed

itemFound-=-ELSE;// set to false, the item was not found

4.1.2 Relational Expression.

Boolean expressions may be construcred by connecting constants or vari-
ables by a relational operator. Relational operators and equality operators
are shown in Table 4-1. Their English equivalents are used in normal
speech and are easily understood.
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Table 4-1 Relational Operators.

Relational Operators inc, Relational Operators in . .
C++ and JAVA Visual Basic English Equivalent
< < less than
<= <= less than or equal to
> > greater than
>= >= greater than or equal to
Equality Operators Equality Operators
equal to
1= <> not equal to

Arithmetic calculations are always performed before the relational and
equality operators are evaluated. For example, in the expression

4+5<20

the 4 and 5 would be added together'before testing whether the result is in
fact less than 20. All calculations'and-comparisons are performed left to
right unless specified otherwise through the use of parentheses. The vari-
ables and/or constants, connected by relational and equality operators must
always be of the same type. ‘For-example, ‘consider'the values of the follow-
ing expressions in Table 4-2. In the second column, both x and y have been
declared type integer.Din/thethird l€olumn bothChave been declared of type
character.

Table 4-2 Examples of Boolean Expressions.

Value if x--3  Value x= &

Boolean Expression andy=4 andy* &’ Explanation

x>y false false If x and y arc the same, x is not greater
than y

Xx-=y false true They are precisely equal to each other

xl=y troc false They are precisely not equal to each
other

x<Y true false If x and y are the same, X is not less
than y

X<«y true true If they are the same, then X is either less

than or equal to y

EXAMPLE 4.2 What is the value of each of these expressions, given the
values of x and y?
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Value v
Boolean Expression X=3andy=4 Explanation
X—4<y true (-1) is less than 4
X+ la=y true 4 is precisely equal to 4
xl=y—1 false It is false that 3 is precisely not equal to 3
X+ 1>=y true 3 is greater than or equal to 3

EXAMPLE 4.3 String variables can also be compared. In this case, the
computer looks at the values left to right, character by character, and
compares the ASCII value of each letter. Consider the Boolean expressions
in table 4-3.

Table 4-3
Boolean Expression Value Explanation
“Art< “Annette” true  The 4th character'is considered to be null, which in ASCII
is zero, and less than'the ASCII value of any other
character
“Sam'* == “Sam” true  Each character is precisely the same

“Johnson” < - “Johnsen” false ; _ The 6th character,‘e*is lessithan ‘0’ which mmi¢mthe entire
string “Johnsen™ less than-the entire string “Johnson™

4.1.3 Logical Expressions

Individual Boolean variables or expressions can be combined into more
complex statements by connecting them with logical operators. Logical
operators for several languages are shown in the order of precedence in
Table 4-4 with English explanations.

Table 4-4 Logical Operators.

Logical Operators ~ English and

inc, C++, and Java Visual Basic Explanation Associativity
! NOT has single operand, and returns its Left to right

negation (opposite)
&& AND returns true ONLY if BOTH operands Left to right

are true, false if EITHER or BOTH
operands are false
| OR returns true if EITHER or BOTH Left to right
operands are true, false ONLY if BOTH
operands are false
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The basic process for evaluating complex Boolean expressions is:

(1) Evaluate all the individual relational expressions left to right.
(2) Evaluate the logical expressions in parentheses.
(3) Evaluate the logical expressions in the order of precedence.

Table 4-5 demonstrates the order of precedence for all operators, includ-
ing the arithmetic operators explained in Chapter 3. Each part of a Bool-
ean expression is evaluated in the order indicated.

Table 4-5 Order of Precedence.

Operators Operation Order of Precedence Associativity
0O Parentheses 1
A(VB only) Exponentiation 2
lor NOT Negation 3 Left to right
o/ Multiplication and division 4 Left to right
\(VB only) Integer division 5 Left to right
% or MOD Modulus 6 Left to right
+ - Addition and subtraction 7 Left to right
<<->>« Relational operators 8 Left to right
=« l=or<> Equality operators 9 Left to right
&& or AND Logical AND 10 Left to right
lor OR Logical OR n Left to right

EXAMPLE 4.4 What is the value of each of these expressions given the
values of x and y? Note, each individual Boolean expression is evaluated
first, depending upon parentheses. Then the resultant Boolean combina-
tions are evaluated next according to the precedence chart, and finally the
whole expression is evaluated.

(@ ifi =-3 andy=4

(x== -3) && (j 1=3)

| | Evaluate this expressoa first, X is -3 E
| T Evaluate this expmBon seoood, y does not equal 3.
T RnaDy follow the rales for AND. true if both are true.

(> ifx=3andy=3

a—-3)A* (y1=3)

F ! Enluu this expression first
F Enhute this expression second.

F HiuUy follow the rules (or AND, false if both are fabe.
EXAMPLE 4.5 What is the value of each of these expressions given the

values of x and y? Note, each individual Boolean expression is evaluated
first, depending upon parentheses. Then the resultant Boolean combina-
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tions are evaluated next according to the precedence chart, and finally the
whole expression is evaluated.

(@) ifx- -3 andy=4
(*>°) && (y==4)
F | | Evaluate this expression first
T Evaluate this expression second.
F Finally follow the rules for AND; false if one ode is true snd ooe » false
b ifi=3ady=3
(i>0) ft* (y== 4)
X | | Evaluate this expression first
| F Evaluate this expression second.
F Rnally follow the rule» for AND, false if ooe side is true and one is Use.

EXAMPLE 4.6 What is the value of each of these expressions given the
values of x and y?

(@ ifx=-3 andy=14
(«>0)i<j==4)
F | | Evaluate this expression-first
T Evaluate this expressioa second.
T Rnally follow the-roles for QR true)if one side is true and ooe is faw
(6) ifx*3andy=3
(*>0)|(y==4)
T | | Evaluate this expression first
| F Evaluate this expression second.

T Finally follow the rules for OR, true if one side is true aod ooe » fake.

EXAMPLE 4.7 What is the value of each of these expressions given the
values of x and y?

(a) ifX=-3 andy=4
(<o) (xeed) **(2>+)
T 1 1 1 1 Evaluate this expression first
F 1 1 Evaluate this expression second.
T Evaluate this expressioa third.
F Evaluate AND before OR, false if either is false.

e T Rnally follow the rules for OR, true u one side is true sad OM is Use.
(b) ifXx=3andy =3
(1>¢) 1 (x*-3) *&<?>e)
T 1 1 1 1 Evaluate this expression first.
T 1 1 Evaluate this expression second.
T Evaluate this expression third.
T Evaluate AND before OR, true if both are true.

T Finally follow the rules for OR, true Wooe side is true and ooe a t0*
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EXAMPLE 4.8 What is the value of each of these expressions given the
values of x and y?

@ ifx=3
<x>0)&& (xclO0)
T | | Evaluate this expression first
| T Evaluate this expression second.
T Finally follow the rules for AND, true if both are true.

Note: The algebraic expression (0 < x < 100) cannot be used. Each Boolean
expression for x must be tested separately.

() ifx=3
1(x>0)*& (x<100)
T | | Evaluate this expression first
F Evaluate this expression second,
j T Evatuate this expression third.
F RnaDy follow the rules for-AND, true ONLY if both sides are true.
(c) ifx=3
(x> 0) Aft (x<~100))
T | Evaluate this expression first
| | T Evaluate, this expression second,
j T Third, foDow the rules for AND, true if both are true.
F Finally, because of the parentheses, the NOT is evaluated last and changes

the final value.

HUONG DAN BOC HIEU CHU PIEM 4.1

4.1 CACBIEU THUC BOOLE

George Boole nha todn hoc s6ng vao thé ky thi 19, da nghién
clru v& méi quan hé logic gitra con ngudi va toan hoc. Ong ta da
thanh 1ap nganh dai s6 Boole, dugc tao mdé hinh theo cac mau
suy tv cla con ngudi. Nganh dai s6 nay dwoc dung rong rai
ngay nay dé thiét k& cac mach may tinh nai ma tat ca cac bién
chi c6 cac gia tri zero hodc mot. Cac biéu thirc Boole ban than no
c6 thé 12 mot hdng hodc né c6 thé la cac hang hoic céc bién
duoc néi k&t béi cac toan tl quan hé hodc bang. Céc biéu thic Boole
riéng 18 c6 thé dwoc két hop thanh cau lénh phitc tap hon bang cach
noi két ching voi toan t& logic NOT, AND va OR.

4.1.1 Cac bién Boole va cac héng

M6t biéu thirc Boole c6 thé 1a mot bién Boole hodc mot hang. Cac bién
nhuv thé thuong dugc goi 1a cac co bdi vi ching co thé lién quan dén
tinh trang cla cac diéu kién trong chuvong trinh. Diéu quan trong la
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ta phdi cung cdp cho chvong trinh nay cac tén mang tinh mo t& béi vi
cac tén mang tinh mo ta giup cho chiing ta hiéu va ga rdi cac chwong
trinh. Céac tén bién mang tinh mé ta c6 thé c6 chira dataOK workDone
hodc itemFound. Mot vai ngdn ngl cling c6 kiéu di lieu Boole duoc
tao san. Tuy nhién thdng thudng cac bién nguyén dugc dung dé trinh
bay cac diéu kién Boole. Vi du trong mot vai ngén ngi, zero (0) &m chi
sai va cac gia tri khac zero &m chi ding. Trong C, C++ va Java bat cl
gia tri nao khac zero déu &m chl ding, nhwng thwong gia tri mot (1)
dugc dung. Trong Visual Basic , trir 1 (-1) am chi ding.
ViDU 4.1 Minh hoa cac bién Boole sau day theo ¢, C++ va Java.
const TRUE=1;

const FALSE=0;

int dataOK, workDone, itemFound;

dataOK=FALSE; // set to false;—data is NOT OK
workDone=TRUE;// set to true,((the work is completed

itemFound=FALSE;// set to false, the item was not found

4.1.2 Céac biéu thiciquan|he

Cac biéu thirc Boole cé thé dugc tao bing céch ndi két cac h&ng hoic

cé}c bién bdi mot toan)tl guan ‘héh Cae|todan tih quanché va cac toan tir

bang nhu dwgc biéu thi trong bang 4.1 Twong duong tiéng Anh cla

chiing dwoc ding dwdi dang cach doc thong thwong va dé hiéu.
Bang 4.1 Toan tlr quan hé

Cén Tihén tinh s& hoc. T.i/.0n iion aitac. thilr. hién trtidr. khi rdr. toan ti
Relational Operators in C,  Relational Operator* in

C++ and JAVA Visual Basic English Equivalent
< < less than
<= <= less than or equal to
> > greater than
>= >= greater than or equal to
Equality Operators Equality Operators
equal to
1= <> not equal to

quan hé va toan t&r bang dwgc lvgng gia. Vi du trong trong biéu thic
4 +5 <20

4 va 5 s& dwgc cong cho nhau tredc khi kiém tra xem thi két qua co
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nhé hon 20 hay khéng. Tat ca cac phép tinh va phép so sanh duwgc
thwc hién tlr trdi sang phai ngoai trir dwgc chi dinh theo mot cach
khac théng qua viéc st dung cac ddu méc don. Cac bién vaihodc cac
hang dwgc ndi két véi nhau véi nhau bdi cac toan t&r quan hé va toan
t bang phai ludn ludn c6 cung kiéu. Vi du khao sat cac biéu thic
quan hé sau day trong bang 4.12. Trong c6t th(* hai cd x vay déu dwgc
khai bao theo ki€u nguyén. Trong cot th( ba ca hai déu dwoc khai bao
theo kiéu ky tu.

Bang 4.2 Cac vi du vé biéu thirc Boole

Value if1 =3 Value if x“ b’

Boolean Expression andy=4 andy="‘b’ Explanation

x>y false false If x and y are the same, X is not greater
than y

Xx==y false true They are precisely equal to each other

x!=y truc fake They are precisely not equal to each
other

Ky true false If x and y are the same, X is not less
than y

x<=y true true If they are the same, then x is either less

than or equal to y

VIiDU 4.2 Tim gié tri cia mdi mot biéu thirc trong sd cAc biéu thirc
dwoc cho sau ddy, biét rang gia tri'x'va'y 'da' cho?

Valuesif
Boolean Expression X=3and y=4 Explanation
X-4<y true (-1) is less than 4
X+ le=y true 4 is precisely equal to 4
xl=y—1 false It is false that 3 is precisely not equal to 3
X+1>=y true 3 is greater than or equal to 3

Vi DU 4.3 Céc bién chudi ciing c6 thé dwoc so sanh. Trong truong hop
nay may tinh sé xem xét cac gia tri tir trdi sang phai, theo lan luwot
tirng y tuw va so sang ASCII ctia mdi ky tw Hay khao sat cac biéu thirc
Boole trong bang 4.3.

Bang 4.3
Boolean Expression Value Explanation
“Ann” < “Annette” true The 4th character is considered to be null, which in ASCII
is zero, and less than the ASCII value of any other
character
“Sam” =" "Sam” true Each character is precisely the same
&lohnson” <= “Johnsen”  false The 6th character ‘e’ is less than ‘0’, which makes the entire

string "Johnsen” less than the entire string “Johnson”
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4.1.3 COc biéu thirc logic

Céc hién Boole rigng biét hodc cac biéu thirc c6 thé duoc két hop thanh

cac ménh dé phtrc tap han bang cach néi két ching véi cac toan tir

logic. Céac toan tr logic dung cho nhiéu ngbén ngtr dwgc minh hoa theo

thi ty wu tién a bang 4.4 v6i phan giai thich tiéng Anh. Quy trinh can

ban dé lvgng gia cac biéu thirc Boole phirc la:

(1) Lwong gia tat ca cac biéu thirc quan hé riéng biét tir trai sang
phai.

(2) Luwong gia cac biéu thic logic trong cac ddu ngoac don.

(3) Lwong gia cac biéu thirc logic theo thir tw wu tién.

Bang 4.4 Toan t& logic

Logical Operators Fngli*h and

inC C++, and Java Visual Basic Explanation Associativity
! NOT has single-operand, and returns its Left to right

negation'(opposite)
&& AND returAs-true-ONLY if BOTH operands Left to right

are true, false if EITHER or BOTH

operands are false

1 OR retuins trie if EITHER| or BOTH Left to right

operands are true, false ONLY if BOTH
operands are false

Bang 4.5 minh hoa thrtyr v tién trong tdt ca cac toan t, bao gom ca
toan tir s6 hoc da dwoc giai thich trong chuong 3. M6i phan cla biéu
thirc Boole dugc lwgng gia theo thi tw dwoc chi dinh.

Bang 4.5 Thi ty wu tién

Operators Operation Order of Precedence Associativity
0 Parentheses 1
A(VB only) Exponentiation 2
1 of NOT Negation 3 Left to right
./ Multiplication and division 4 Left to right
\(VB only) Integer division 5 Left to right
% or MOD Modulus 6 Left to right
+ - Addition and subtraction 7 Left to right
< <- > >- Relational operators 8 Left to right
== l=or<> Equality operators 9 Left to right
&& or AND Logical AND 10 Left to right
lor OR Logical OR n Left to right
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VI DU 4.4 Tim gia tri cia mbi mdt biéu thirc sau day ng voi x vay
d& cho?Lru y, mdi mot biéu thic Boole dwoc lwgng gia trude tién phu
thudc vao ddu ngodc don. Sau do, cac té hop Boole két qua dugc lvong
gia ké tiép theo trinh tv biéu d6 wu tién. Cudi cung la biéu thic téng
thé duoc lvong gia.
@ wX=-3andy=4
<«==-3) A* (j!=3)
T | | Luong gia biéu thirc nay trwde tién x la - 3
1T Lwong gia biéu thirc ndy ké tiép y khong béng 3
T Sau cing lugng gia céc quy téc danh cho AND, ding néu ca hai
déu ding.
® vx=3andy=3
(x==-3) A* <yl=3)
F | I Luong gia biéu thic nay trudc tién
F Lugng gia biéu-thire-nay thi hai

F Cubi cling tuan theo Gac quy téc ding cho AND, sai néu c& hai
cuing sai.

VI DU 4.5 Tim gié tri cita mdi mot biéu thirc ¢ng véi nhitng x vay da
cho? Lwu y mbi mdt bidu thirc Boole duoc lwong gia tredc tién, phu thudce
vao cac ddu ngoic don. Sau dd fa cac t6 hap Boole ké tiép theo biéu d6
trinh ty wu tién DOcudi cang l1a biéu thie t6ng thé duge lvong gia.

@ wl*“ -3 andy=4
(*>0) && (j ==4)
p | i Lugng gia biéu thiic nay trude tién.
T Luong gia biéu thirc nay k&' tiép.
F Cudi ciing tuan theo c4c quy tac danh cho AND, sai néu mot vé
la ddng, mot vé 12 sai.
(b)) wx=3andy=3
(i>0) && (y==4)
T 1 i Lugng gia biéu thirc nay trudce tién.
F Lugng gia biéu thirc nay ké tiép.
F Cubi cling tuan theo c4c quy tic danh cho AND, sai néu mot vé
la dang, mot vé a sai.

ViDU 4.6 Tim gid tri ctia moi biéu thirc (’ng v6i gia tri cm x vay da cho

(a) wX=-3andy=4

(*>0)[<)==4)
p | i Lugng gia biéu thirc nay trudce tién
T Luong gia biéu thirc nay thi hai
T CuBi cling tuan theo quy tic OR, dting néu mbi vé la dung va vé

kia la sal.
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@by ifx- 3andy=3
<>®)l(y==4)
X | | Luong gia biéu thic nay trude tién.

1 F Luong gia biéu thirc nay thi hai.

T Cudi cling tuan theo cac quy tac danh cho OR, dang néu motvéla
ding, va mot vé la sai.

Vi DU 4.7 Tim gia tri ctia mbi biéu thirc trong cac biéu thirc sau day
y ng véi gia tri x vay?
() wx=-3andy=4

(1<#)| (K««3) &*<?>9)

T 1 i I Luong gia biéu thirc nay dau tién.

| i Lugng gia biéu thirc nay thi hai.
i T Luong gia biéu thirc nay thir ba.
F Lugng gia AND trudc OR, sai néu mi Vé la sai.

Cudi ¢ling tuan theo cac quy tac OR, dung néu mbi \é
1a dling va vé kia la sai.

|

[ F
|

!
T

(O ifX=3andy=3
<X>9)|(1««3) &&(A>#)
T | 1 1 I Luong gia biéu thirc nay truoc tién.
1T | 1, - Luong gia biéu thic nay. thi hai.
1 1 T Luong gia biéu thirc nay thir ba.
| T Luong gia AND trudc OR, ding néu ca hai déu ding.
T Sau cling quy tic nay danh cho OR, dlng néu mot vé
la ding va vé kia la sai.
VI DU 4.8 Tim gia tri cia mdi trong s6 cac biéu thic sau day véi cac
gia tri x vay da cho?

M wx=3
(x>0) && (K100)
T | | Lugng gia biéu thirc nay trude tién.
T Luong gia biéu thirc nay thi hai.
T Sau cling tuan theo céc quy tic danh cho AND, dung néu ca hai
cung dang.

Lwu y: Biéu thirc dai s6 (0<x<100) khéng thé dwoc dung. Mbi biéu
thirc Boole (ng v6i x phai dwoc th®r nghiém riéng biét.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuwong 4: Cac ciu trac diéu khién va van dé viét chuvong trinh 229

¢ ifX-3
I(1>¢)** (KIOO)
T 1 1 Luogng gia biéu thirc nay trude tién.
F 1 1 Luogng gia biéu thic nay thi hai.
| T  Luong gia biéu thic nay thi ba.
F Cudi cing tuan theo c&c quy tic danh cho AND, chi ding néu ca
hai vé cling ddng.
«w X=3
! ((*>#) * * < —
1T 1 Lugng gia biéu thirc nay dau tién.
1 1 T Lugng gia biéu thirc nay thi hai.
1 T Thit ba 1 tuan theo cac quy tic danh cho AND dung néu ca
hai cung dung.
F Sau cung do bdi, cac dau ngodc don NOT dugc lugng gia sau

cung, va thay doi gia tri cudi cung.
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CHU DIEM 4.2

CONTROL STRUCTURES - DEFINITIONS
Céac coOu tpuc diéu khién - cac dinh nghia

Computer programs only do what the programmer has told them to co
They execute the instruction statements in three ways: sequence, selec-
tion, and repetition. Most of the time, instructions are executed in s
quence, one after the other, in the order in which they are written. Figure
4-1 shows the flowchart for sequence.

EXAMPLE 4.9 What will be the value of the variable ¢ after this ook
section?

Code Pseudocode

a-4; /lseta to 4

b-6 /Iset'b'to 6

a=10; Iset-a to 10 instead of 4
c=a+b; /ladd the two variables together

Fig. 4.1 Sequence flowchart.

Each statement is executed in order, so the final value of the variable c
would equal 16, because the variable a was changed before the addition.

Sometimes, the programmer has two or more possible instructions for
the computer to execute, with the decision to be made at runtime from the
value of a variable or a Boolean expression. In this case, the programmer
uses selection. The computer selects only ONE instruction (or set of in-
structions) to execute from two possible choices depending upon whether
the Boolean expression is true or false, or from several possible choices
depending upon the value of the specified variable.

Often, the programmer wants to execute one or more instructions
over and over, or perform repetition. Once again, a Boolean expression
helps to determine how many times the instruction (or set of instruc-
tions) will execute.
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HUONG DAN BOC HIEU CHU PIEM 4.2

4.2 CAC CAU TRUC DIEV KHIEN - DINH NGHTA

Cuc chuvong trinh may tinh chi thic hién nhitng gi ma nguoi 1ap trinh
béo ching phai lam. Chang thuc thi cac cau Iénh chi dan theo ba
cach: tuan ty, chon lya va lap lai. Hau hét moi llc, cac 1énh duac thuc
thi theo mot tudn ty Iénh nay sang lénh khac, thi ty ma qua dé <'hlng
duoc viét. Hinh 4.1 biéu thi lvu dd danh cho chudi thé ty nay.

VI DU 4.9 Gia tri clia bién ¢ sau phan méa nay sé la bao nhiéu?

i
Statement 1

Statement 2

Ma Md gia
Stater1i1ent f a«4; /lsetato 4
X b»6 Ilseth to 6
Staterlnen ! a=10; Jfsétato 10 instead of 4
c*a+b; //add the two variables together

Hinh 4.1 Lwu d6 tuan tw

Mbi cau Iénh dugc thwc thi theo thv tw, vi thé gia tri cla bién c sé&
bang 16 bdi ui bién a bi thay ddi trwdc khi cong.

D6i khi ngudi 1ap trinh lai ¢ hai hodc nhigu I&énh dé may tinh phai
thye thi, v6i quyét dinh phai dwoc thwe hién tai thoi gian chay tai gia
tri cla mot bién hodc mot biu thirc Boole. Trong trwdng hop nay
nguoi lap trinh phai st dung chon lya. May tinh chi chon lya mot
Iénh (hodc mot tap hop cac 1énh) dé thuc thi. T hai chon lya co thé
co phu thudc vao trwdng hop biéu thirc Boole 1a ding hay sai hodc phu
thudc vao treang hop cac chon lwa co thé cé chiphu thudc vao gia tri
clia bién da dwoc chi dinh.

Thong thwong ngudi lap trinh mudn thyc thi mot hodc nhiéu Iénh
ho&c thuc thi phép I4p lai. M6t 1an nita, cong thirc Boole gitp dé xac
dinh 1énh (hoac tap hop cac Iénh) sé thuc thi bao nhiéu lan.
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CHU DIEM 4.3

SELECTION
Sv lwa chon

Selection allows the computer to choose the instructions to execute. Other
instructions may be ignored. A choice may be made between two alterna-
tives, or from many possible alternatives. For readability, the statements
within each alternative are usually indented.

4.3.1 Choosing Between Two Alternadves

The computer can choose between two possible alternatives, although
the second alternative may just be to ignore the first statement. For ex
ample, you might say, “If it is raining, I'll take my umbrella.” Implied is
the option to ignore the umbrella if;it-is-not raining. Or you might say, If
it is cold outside, I'll drink hot tea. -Otherwise, I'll have ice water." The
option to drink something is not ignored; there are two clear options from
which to choose. Figure 4-2 illustrates-the flowcharts for the two kinds of
statements.

Fig. 4-2 Single “If and “If...Else" structures.

Most programming languages have single “If” statements, sis well as “If
..Else” statements. Specific forms are shown in Table 4-6. In C, C++, and
Java, the braces may be omitted if there is only one statement.

If the Boolean expression is true, the first set of statements will be
executed. If the Boolean expression is false, in the single “If structure,
nothing happens, and the control passes to the statements following the
“If. In the “It -Else” structure, if the Boolean expression is false, the Else
statements will execute.
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Table 4-6 If and If...Else Statements.

c, C++, and Java Visual Basic
if (@oolean expression) If Boolean expression Then
{ statement(s) statement(s)
> End If
if (Boolean expression) If Boolean expression Then
( statement(s) statement(s)
> Else
else statement(s)
{ statement(s) End If

>

In Example 4.9 below, notice the difference in the equality testing be-
tween C++ and Visual Basic. C, C++, and Java require the double equal
sign “=="to test equality. However,| ifa single equal sign is used no error
message is given. The computer assumes$ it is an assignment statement,
puts the value on the right into the-variable on the left, and then tests
whether the result is zero or non-zero. In debugging a program, one of the
first things to look foris the| correct -use,of the double equal sign. In addi-
tion, Visual Basic requires that the word “Else” be on a line by itself

EXAMPLE 4.9 Write an “If*“statement ‘that“will 'set a character variable
called message to ‘“T” if the=Boolean-variable=raining is true. Notice the
indentation of the statements.

C, C++, and Java:
if (raining==true) // "if (raining=true) 'wouldassignthevaluetrue,
message="'T"'; // and always execute the if statements
Visual Basis:
If (raining=true) Then
message="T"
End If

Each language has rules about placement of the control statements. In
Visual Basic, as stated previously, the “Else” should always be on its own
separate line with the statements to be executed below. In C, C++, and
Java, if there is only one statement to execute for each condition, they may
be placed on the same line as the “if” and “else.” If more than one state-
ment is required, brackets must be used. In that case, the statements within
each alternative are indented.
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EXAMPLE 4.10 Write an “If..Else” statement that will set a character
variable called drink to “H” for (Hot Tea) if the Boolean variable cold is
true, or “W” for (Ice Water) otherwise. Show how the code would be differ-
ent if the running total of each kind of drink was to be tabulated.

One statement for each alternative:

C, C++, and Java: if <cold==true) drink-"H";
else drink-"w=;

Visual Basic: 1f (cold-true) Then

drink-"H~
Else

drink- "W
End If

More than one statement for each alternative:

C, C++, and Java: if (cold--true)

{
drink="H";
hot++;

)

else

(
drink»"w-";
warn**;

>

Visual Basic: 1f (cold-true) Then
drink--H*
hot-hot-fl

Else
drink- “W
warra-warir, *1
End If

43.2 Choosing One From Several Alternatives

Sometimes there are more than two alternatives from which to choose. For
example, if it is Monday or Friday, you have class. On ‘luesday and Thursday
you have lab. Wednesday you work, and Saturday you sleep late. Your activity
depends upon which day it is. Most modem languages have two ways to
indicate such a choice: a series of “If statements, or a more efficient case
structure. The flowcharts for both structures are illustrated in Fig. 4-3.
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Fig. 4.3 Nested "If” and Case structures.

The case structure examines a variable or expression, and allows the
choices to match its possible values:|Usually, a default is specified in case
none of the possible values is present; The alternate structures for all
three languages are shown in Table!4-7.

Table 4-7/\Nlested Jifslahd! Cue Strictures.

C, C++, and Java

if (Boolean Expression)
...{ statements >
else {

if (Boolean Expression)

{ statements }

else {
if (Boolean Expression)
...{ statements }
else

{ statements }
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C, C++, and Java Visual Basic
if (Boolean Expression) If Boolean Expression Then
Statement(s)
statement(s) Elself Boolean Expression Then
> Statement(s)
else if Elself Boolean Expression Then
{ Statement(s)
statement(s)
End If
else
(
statement(s)
>
switch (variable or expression) Select Case variable or expression
{ Case <I*e vatlue)
case (1** value): statement (s); statement(s)
break; Case (2nd value)
case (2nd* value): statement(s); statement(a)
break;
Case Else
default statement (s)"; statement(s)
> End Select

It is possible to convert a complex “If ..Else” statement to a case struc
ture. Often the logic is more|evident jusingothe switcheor select case state
ment, especially if there is a compound condition. Alternate versions are
shown in Examples 4.1,1 and* 12. Notice the awkward nature of nested!ffs-in
the first version. These three versions demonstrate how much easier the
camstivcture is to write and to understand. The Visual Basic equivalents
are shown in Solved Problem 4.4 at the end of the chapter.

EXAMPLE 4.11 Write a section of code that will take in a number 1 through
7, and print out the day of the week.

’If...Else™ version

cout«endl«'Enter a day of the week - 1 for Sun, etc.*; cin>>dayNun;
if (dayNum==l)
cout« Sunday’«endl;
else {
if (dayNum»»2)
cout« ‘Monday‘«endl ;
else {
if <dayNuin»=3)
cout« *Tuesdayes«endl;
else {
if (dayNum--4)
cout« "Wednesdaye«endl;
else (
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if (dayNua»-5)
cout«éThursdaye«endl;
elae (
if (dayNum--6)
cout« *Fridayd«endl;
else i
if (dayNuin--7)
cout« 'Saturdayd«endl;
else(
cout«’Only 1 through 7*«endl;
>

“If... Elseif” version

cout«endl«‘Enter a day of theroweek—=_1 for Sun, etc.'; cin»dayNum;
if (dayNum--1)
cout« *Sunday'«endl;
else if (dayNum-«2)
cout« *Mondaye«endl;
else if (dayNuro»=3)
cout« eTuesday’<g5éendl;
else if (dayNum««4)
cout« "Wednesday*«end[;
else if (dayNum*«5)
cout« *Thursday *«wensdsl;
else if (dayNum»=6)
cout« *Friday *<<endl ;
else if (dayNum*=7)
cout« «Saturday *«endl;
else
cout«’Only 1 through 7‘«endl;

Case Structwe version: The variable dayNum is the variable tested for
each case.
cout<<endl<<‘Enter a day of the week - 1 for Sun, etc.*; cin»dayNuiB;

switch (dayNum)

{

case 1: cout«* Sunday'«endl; break;
case 2: cout«'Monday‘«endl; break;
case 3: cout«‘Tuesday‘«endl; break;
case 4: cout«‘Wednesday‘«endl; break;
case 5: cout«‘Thursday‘«endl; break;
case 6: cout«éFridayé«endl; break;
case 7: cout«sSaturdayé« endl; break;
default: cout«BOnly 1 through 7‘«endl;
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EXAMPLE 4.12 Write a section of code that will determine whether a dy
of the week is a working day or a weekend.

If..Else" version

cout«endl«’Enter a day of the week - 1 for Sun, etc.'; cin»dayNua;
if (dayNum--1 | dayNum-«7)

cout«’Weekend - have fun"«endl;
else

if (dayNum>=2 && dayNum<*6)
cout«’Weekday - go to work’«endl;
else
cout«’Only 1 through 7’«endl;

“If ... Elseif” version

cout«endl<<’Enter a day of the week - 1 for Sun, etc.’; cin»dayNum;
if (dayNum==l [ dayNuxn=*7)
cout«’Weekend - have fun’«endl;

else if (dayNum>*&& dayNum<=6)
cout«’Weekday - go to work*«endl;
else
cout«’Only 1 through 7’«endl;

Case Structure version: Notice the cases can be combined. Each line
will be executed sequentially until it reaches the break command.

cout«endl<<’Enter a day..of..the week - 1 _for Sun, etc.’; cin>xJayNum;

switch (dayNum)

<
case
case
case

cout«’Weekend - have fun’«endl; break/

case
case
case
case
defau

cout«'Weekday - go to work’«endl; break;
t: cout«’Only 1 through 7’«endl;

— o o b w NN

HITONG DAN DQC HIEU CHU DIEM 4.3

4.3 CHON LUA

PhUang phdp thifc thi theo kiéu chon liia cho phép may tinh chon cac
Iénh de thifc thi. Cdc Iénh khdc co the bi bo qua . Mot phéan chon llia
co the duac tao ra gitia hai bien tuan ta hoac nhiéu bien tuan ta. De
de doc, cdc cau Iénh trong moéi bien tuan ta thaang duac thut vao.
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4.3.1 Chon gidia hai tinh huéng c6 thé cd

May tinh cé thé chon gita hai tinh huéng cé thé cd, méac du tinh
huéng th hai d6i khi bd qua cau lIénh dau tién. Vidu ban co6 thé ndi.
“Néu troi mua thi téi s& mang theo du™ Cau nay ngu y rdng ban sé bd
qua viéc mang du néu tryi khong mua hodc c6 thé néi rang “Néu troi
lanh, toi sé udng mot tach tra Nguoc lai toi sé udng mét ly nwéc mat

Tuy chon muén diéu gi d6 khdong bi bd qua; c6 hai tuy chon rd rang
ma tlr dé ban chon. Hinh 4.2 minh hoa lwu d6 cha hai ki€u cau lénh

nay.

Hnh 4.2\cactaci trdc) (1f 2va)q i C(Else”

Hau hét cac ngdn nglr 1ap trinh déu co cac cau Iénh “1f’, cing nhu “1f
.. Else” Céac dang dac''biét’dwoc'minh”hoa'trong''bang 46. Trong C,
C++ va Java , cac dau .méc-co-thé-dwge-bd-qua-néu chung chi c6 mot

cau lénh.

if @Boolean expression)

Bang 4.6 Cac cau lénh 1fva If.. Else

c, C++, and Java

{ statement(s)

>
if (Boolean expression)

{

>
else

{

>

statement(s)

statement(s)

Visual Basic

If Boolean expression Then
statement(s)

End If

If Boolean expression Then
statement(s)

Else
statement(s)

End If

Néu cau Iénh Boole la dung thi tap hap cac cau Iénh dau tién sé dugc
thuc thi. Néu biéu thirc Boole sai, trong cdu trdc “1f”, khéng cé diéu gi
xay ra , muc diéu khién sé chuyén sang cau Iénh theo sau cau trac “1f”.
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Trong ciu Iénh “1f..Else™, néu bi€u thirc Boole la sai thi cac cau Iénh
Else sé thyc thi.

Trong vi du 4.9 duéi day, lvuy sy khac biét gitta cac thir nghiém may
tinh bang nhau gitta C++ va Visual Basic, C, C++, va Java thi yéu
cau phai c6 mot ddu bang déi ‘== dé tha nghiém tinh bang nhau.
Tuy nhién, néu c6 mot ddu bang dwgc dung thi khéng c6 phéan biét I6i
nao xay ra . May tinh gia sir day la mot cau lénh gan, no sé dat gia tri
nédm phia bén phai vao bién phia bén trai roi thir nghiém xem th(r két
qua b&ng 0 hay khac 0. Trong viéc g& réi mot chwong trinh, mat trong
nhi*rng diéu can lam dé la phai xem xét cach st dung dung dau bang
kép. Ngoai ra, Visual Basic yéu cau rang tr ‘“Else” phai nam trén
chinh hang cta né.

Vi DU 4.9 Viét mot cau Iénh “If” ma nd sé xac lap mot bién ky tw cd
tén la message sang “T”néu bién Bool raining la ding. Lwu y su thut
dong clia cac cau lénh.

C, C‘H', and Java:

if (raining=true) // "if (raining=true) "wouldassign thevalue tne,
message="T" ; // and always execute the if statements
Visual Basis:
If (raining=true) Then
message=""T"
End If

M&i ngdn ngit déu cé quy tic vé vi tri cla cac cau lénh didu khién.
Trong Visual Basic nhwphat biéu truéc day, “Else”sé ludn luén ndm
trén dong riéng biét cta chinh né véi cac cau Iénh duwoc thyc thi ben
dwéi. Trong C, C++va Java, néu chicoé mot cau lénh dé thuc thi cho
mbi didu kién, thi chdng ciing phai dwoc ddt 1&n cung mat dong giéng
nhv “1f’va “Else” néu c6 nhiéu cau Iénh can thiét, thi nguoi ta sé sk
dung cac ddu méc. Trong trudng hop dé cac cau lénh ndm bén trong
mbi mot bién thé déu phai dwoc thut vao.

VIDU 4.10 Hay viét mot cau Iénh “if... Else”dé xac 1ap mot bién ky tw
cé tén la drink sang “H*“danh cho (Hot Tea) néu bién Boolean cold la
dang, hoac ‘“W” danh cho chi (Ice Water) néu roi vao treong hop
khac. Hay trinh bay m& khac nhau nhv thé nao néu téng chay cho
mbi kiéu drink duoc 1ap thanh bang.

M6t cau lénh (’ng véi mdi bién thé:
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C.C++, va Java; if (cold-=true) drink="H";
else drin)c="w=";
Visual Basic; 1f (cold-true) Then
drink«"H"
Else
drink» "W
End If

Nhiéu cau lénh danh cho mdi bién thé:

c,C++,and Java: if (cold=*true)

<
drink="H" ;
hot++;

}

else

<
drink-"w= ;
warm++;

)

Visual Basic: 17 (cold*true) ()Then
drink="H"
hot=hot+l

Else
drink*m ~
wam-wann-f1
End 1If

4.3.2 Chon mdt tlr nhiéu bién thé

pci hili ¢c6 hon hai bién thé dé ban tw chon. Vi du, néu nhdm vao ngay
tf&£'Hai hosc thi Sau thi ban phao c6 mat & lop. Con néu nhdm ngay
th&r Ba va th&* Nam thi ban phai vao phong thi nghiém. Ngay th tw
ban lam viéc, ngay thi* Day ban ngl tré. Hoat ddng clia ban phu thudc
vao ngay. Hau hét cac ngudi lap trinh déu c6 hai cach dé xac dinh mot
chon lra nhu thé. Mot budi cac cau lénh “1f hodc cdu trac truong hop
httu dung nhat. Cac lvu d6 danh cho hai cdu tric dugc minh hoa
trong hinh 4.3.
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Hinh 4.3 Cdc cdu true If vd Case duac long nhém.

Cdu true case xem xet bien hodc biéu-thile réi cho phép cac chon lua
phéai ké't herp voi cde gid tri co thé ca'clia no. Thong thUcmg mac dinh
duac chi dinh trong trUcmg hap khang ¢6 gid tri nao c6 mat. Cdc cdu

true bien thé ddnh cho tat cd
4.7.

ba ngon ngi duac minh hoa trong bang

Bang 4.7 Cdc cdu true If va Case long nhom.

C, C+ +, and Java

if (Boolean Expression)
.. .{ statements )
else {
if (Boolean Expression)
{ statements >
else {
if (Boolean Expression)
...{ statements )
else
{ statements }
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C, C++, and Java Visual Basic
if (Boolean Expression) If Boolean Expression Then
( Statement(a)
statement(s) Elself Boolean Expression Then
) Statement(s)
else if Elself Boolean Expression Then
( Statement(s)
statement(8)
End If
else
statement(s)
>
switch (variable or expression) Select Case variable or expression
( Case (Inc value)
case (I*e value): statement(s); statement<s)
break; Case (2nd value)
case (2ndc value): statement(s); statement(s)
break;
Case Else
default : statement(s)"; statement(s)
> End Select

Ban co6 thé d6i mot cau Iénh “1f.. Else” sang mot cdu trdc nhay kiéu
chit. Thuong logic mang, tinh -hién nhién- hon, khi.ching ta st dung
switch hodc chon mét cau Iénh nhay kiéu chi dac biét néu cé diéu
kién khac. Cac phién ‘ban bigén thé Khac di'gc minh hoa trong hinh
4.11 va 4.12. Lvu y rdng an chat ky di cda cac cau If dwgc 18ng nhom
trong phién ban dau tién. Ba phién ban nay minh hoa cach ma cdu
trac nhay ngit canh duwoc viét va dwoc hiéu dé& dang nhu thé nao. Céc
tuong dwong Visual Basic dwge minh hoa trong Bai tap cé 1oi gidi 1.4
ndm & cudi chwong nay.

VI U 4.11 Hay viét mot phan ma vén sé nhan mot con s6 tir 1 dén 7,
roi in ngay trong tuan.
HUL... Ehe” Ttrrioa
cout«endl<<’Enter a day of the week - 1 for Sun, etc.*; cin»dayNum;
if (dayNum==I)
cout<<mSundaye<<endl;
else {
if (dayNum-«2)
cout<<*MondayE<<endl;
else {
if (dayNun>*=3)
cout« eTuesdayé<<endl;
else {
if (dayNum-«4)
cout«’Wednesdayé<<endl;
else {

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: nttps://bookglaoknoa.com

244 Chapter 4: Control Structures and Program Writing

if (dayNua--5)
cout«'Thursday'«endI»
else {
if (dayNum--6)
cout« 'Fridaye«endl;
else {
if (dayNum--7)
cout« *Saturdaye«endl;
else{
cout«’Only 1 through 7’«endlj

cout«endl«'Enter a day of the week - 1 for Sun, etc.'; cin»dayNua;
if (dayNum--1)
cout« *Sunday*«endl ;
else if (dayNum--2)
cout« 'Monday*«endl;;
else if (dayNum--3)
cout« ’Tuesday *«endl;
else if (dayNum--4)
cout« *Wednesday*«end]l ;
else if (dayNum--5)
cout« wrhursday *«endl;
else if (dayNum--6)
cout« 'Priday ‘«endT;
else if (dayNum--7)
cout«'Saturday‘«endl;
else
cout«’Only 1 through 7e«endl;

k Structure veniti Hie variable dayNum it the variable tested for each case.
cout«endl<<*Enter a day of the week - 1 for Sun, etc.*; cin»dayNua;
switch (dayNum)

{

case 1: cout« eSundaye«endl; break;
case 2: cout«‘Monday'«endl; break;
case 3: cout« eTuesday'«endl; break;
case 4: cout«*Wednesday‘«endl; break;
case 5: cout« *Thursday*«endl; break;
case 6: cout«’Priday*«endl; break;
case 7: cout«'Saturday'«endl; break;
default: cout«'Only 1 through 7'«endl;

VI DU 4.12 Huy viét mot phan ma dé xdc dinh cho biét ngay trong
tuan co phai la ngay lam viéc hay la ngay cuai tuan.
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cout«endl«* Enter a day of the week - 1 for Sun, etc.*; cin>>dayNu»;
if (dayNun-.I | dayNun--7)
cout<<’Weekend - have fun*«endl;
elae
if (dayNum>*2 LL dayNua><-6)
cout« *Weekday - go to work*«endl;
elae
cout«'Only 1 through 7*«endl;

“if... EbdT Tiidia
cout«endl«*Enter a day of the week - 1 for Sun, etc.e cin»dayNum,i
if (dayNum--1 | dayNum--7)
cout«’Weekend - have fun’«endl;
else if (dayNum»&C[ dayNunx-6)
cout«‘Weekday - go to work*«endl;
elae
cout«‘Only 1 through 7*«endl;

the break command.
coutcendl«8Enter a day of the week - 1 for Sun, etcéf; cin»dayNura;
switch (dayNun)

1
case 1:
caae 7: cout«'Weekend - have fun*«endl; break;
case 2:
caae 3:
case 4:
caae 5:
caae 6: cout«’Weekday i+ -:go, to, work‘«endl; break;
default: cout«‘Only 1 through 7‘«endl;
)
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CHU DIEM 4.4
REPETITION
Phép lap

As indicated before, repetition allows the program to execute one or
more instructions over and over. Each repetition statement is controlled
by a loop control variable (lev) which has an initial and a final value. The
lev begins with its initial value and must be incremented, decremented, or
changed in some way during the loop body. Each time the loop is executed,
the lev is compared to the final value to test whether to execute the loop
once again. The initial and final values must be of the same data type &
the lev. It is possible in compound conditional statements for the loop to
have more than one lev. The loop body is always indented for ease in
reading.

4.4.1 Fixed Repetition Statements

Fixed repetition statements are-used when you KNOW in advance how
many times the loop should be executed. The flowchart for fixed repetition
is shown in Fig. 4-4. The lev is set to the initial value before the loop is
entered. Boolean testingof/thé lev against the finalvalue is done BEFORE
the loop is entered, so if the initial value already reaches the final value
the loop will never be enteredd When;all the; statements in the loop body
have been executed, the lev is automatically incremented by the specified
amount.

Fig 4.4 Feed repetiition.
Table 4-8 shows the structure of a fixed repetition statement in specific

languages. Notice in C, C++, and Java the initial and final value, as well as
the amount to increment, are all contained in parentheses separated hy
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semicolons. In the Visual- Basic version, if the STEP value is omitted the
incremental value is set to one by default.

Table 4.8 Fixed Repetition - iv = Initial Value of kv,
fv = Final Value of lev.

Cc, C++, and Java Visual Basic
for (aet lev to iv,é test lev for fv; change Por lev™iv TO fv STEP increment value
lev by incraownt value) Statement(a)
< Hext lev

statements

D)

Here is a sample of a C or’C++ fixed repetition loop that will print the
numbers from one to ten. Before the loop begins, the lev is set to 1, then
tested to see if it is less than or equal to 10. After the lev is printed, lev is
incremented by 1 and then tested again against the value 10. The last time
through the loop, the 10 is printed, levhis incremented to 11, and, since
that is greater than 10, the loop stopsj|Remember, the value of lev follow-
ing this loop will be 11.

for (lcv=1; lev <= 10; Ilcv+-f) /IBEFORE the loop begins, lev is set to I,
/Ithen tested to aee if it ia <» 10
COUt«lcv«endly /IAFTER "the''lev-ia’ printed, lev ia

/lincremented by 1 and then tested again

The Visual Basic sample of this loop follows the same process. Because
the STEP value is left out, lev is automatically incremented by 1.

For lcv=1l To 10 '‘BEFORE the loop begins, lev ia aet to 1, then teated
‘to see if it is <- 10
Print lev
Next lev 'AFTER the lev is printed, lev is incremented by 1

‘and then teated again

The examples below demonstrate the C, C++, and Java versions of fixed
repetition loops. Similar examples of Visual Basic loops are shown in exer-
cises at the end of the chapter.

EXAMPLE 4.13 Write a code section to count down from 10 to 0 and then
print “Blast off!” In other words, the initial value of the lev (loop control
variable) is 10, the final value that will stop the loop is 0, and the lev is
incremented by (-1) each time through the loop.

for (lev-10; lev >* 0; lev—) //0uTPUTt 10 9 8 7 6 5 4 3 2 1 0 Blast offl

COUt<<lcv<<' ' # /lcout the number and than a blank for e«paration

cout«’Blast offl*«endl;
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EXAMPLE 4.14 Write a section of code to add all the numbers from 0 to 19
and print the sum.

sum*0; //initialis« th« aua Co 0

for (num-0; num < 20; num++) //lev atarta at 0. atopa at 20. and incraaants by I
um+*num; //this is the mm aa iua>iua<ma;

cout«aum«endl; //print« the recuit. 190

NOTE: ++ means add 1 to variable, —means subtract 1 from variable.

EXAMPLE 4.15 Write a section of code to count by 5’ from 0 to 100.

for (lev-0; lcv<101; Icv*-5) // lev atarta at 0. atopa after 100. and incraaenta by }
cout«lcv«endl;

4.4.2 Pretest Repetition Statements

In pretest loops the Boolean expression is tested FIRST before the body
is executed. Use them when you DONT KNOW how many repetitions are
needed.

¢ The while loop is executed while the Boolean expression is true; the
until loop executes juntil (the (Boolean expression becomes true.

¢ The Boolean expression must be changed in the loop, or it results in
an infinite loop!

¢ The Boolean expression-can-be-an-EOF-marker, a sentinel value, a
Boolean flag, or an arithmetic expression.

The unique characteristics of a pretest loop are:

¢ The Boolean expression must be given an initial value BEFORE the
loop starts.

¢ If the Boolean expression is initially false, the loop is skipped.

The flowchart for a pretest loop is shown in Fig. 4-5. Notice, like fixed
repetition, the testing is done before the loop starts. However, unlike fixed
repetition, the lev must be explicitly changed within the loop. It is not
done automatically. Two examples are shown. The first is for the C or G+
while and the Visual Basic Do While and the second demonstrates an
alternate version available in Visual Basic, the Do Until.

Notice, the “While” version executes AS LONG AS the Boolean expres-
sion is true, and the “Until” version executes UNTIL the Boolean version
becomes true. Syntax for these loops is shown in Table 4-9.
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Fig. 4-5 Pretest Loop “While" and “Until”.

Table 4-9 Pretest Loops.

C, C++, and Java Visual Basic Visual Basic (alternate)
// set lev to initial value "set lev to_initial value “set lev to initial value
while (Boolean expression) Do While (Boolean expression) Do Until (Boolean expression)
< *statement(s) *statement(s)
//statement(8) “change dev “change lev
//change lev Loop Loop

EXAMPLE 4.16 Write a C++ section ofcode to ask the user for a list of
numbers and add them until the user wants to_stop.

SUm=0; Hinitialize sum to 0 to begin
eout«'Enter an integer, -1 to stop*;

cin»lcv? /linitial value for lev
while (lev !--1) /1 final value -1 will stop loop
<

8um+-lcv;

cout«"Enter an integer, -1 to stop';

Cin»lev; /lchange lev in loop

)

COUt«SUm«endl; /lprints the resulting sun

Note: if the user enters -1 the first time, the loop will not be entered and
the sum will be zero.

EXAMPLE 4.17 Write a C++ section of code to add successive numbers
starting with one until the sum is greater than or equal to 1000.

num-0;
SUm»0; /lgive initial value, in this case sun is the lev
w hile (SumclOOO) /Isun's final value will be>999
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num++;
sum+«num; //change sum in the loop
cout<<SUin; /Isum is 1035 which stops the loop

EXAMPLE 4.18 Write two versions of Visual Basic code to implement the
same code as Example 4.17.

“While” version: “Until” version

num-0 num-0

sum-0 sum-0

Do While (sum<1000) Do Until (sum>-1000)
num-num*1 num»num+1
sum-sum+num sum-sum»num

Loop Loop

4.4.3 Posttest Repetition Statements

In posttest loops the Boolean—expression is tested LAST. Use them
when you know you want to execute the loop AT LEAST ONCE (e.g. a menu
program). Several charactenistics are theisame)asfor a pretest loop.

¢ The while loop is executed while the Boolean expression is true; the
until loop executes''untilPthe"'Booléan“expression becomes true.

¢ The Boolean expression-mustbechanged-in~the loop, or it results in
an infinite loop.

¢ The Boolean expression can be an EOF marker, a sentinel value, a
Boolean flag, or an arithmetic expression.

The unique characteristics of a posttest loop are:

. The Boolean expression may get its initial value within the loop.

. Because it is tested after the loop body has executed, the loop is
ALWAYS executed at least once, even if the Boolean expression is
false.

The flowchart for a posttest loop is shown in Fig. 4-6. Notice the testing
is done after the loop finishes executing. However, unlike fixed repetition,
the lev must be explicitly changed within the loop. It is not done automati-
cally. Two examples are shown. The first is for the GC++ while and the
Visual Basic Do While and the second demonstrates an alternate version
available in Visual Basic, the Do Until.

Notice, the “While” version executes AS LONG AS the Boolean expres-
sion is true, and the “Until” version executes UNTIL the Boolean version
becomes true. Syntax for these loops is shown in Table 4-10.
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Fig. 4-6 Posttest Loop “While” and “Until”.

Table 4-10 Posttest Loopsé

c, C++, and Java Visual Basic Visual Basic (alternate)
do < Do Do
//atatcaent(s) "=CaCfInenC(*) “mcacanent(t)
//change lev “Chang*| lev “Chang* lev
)while (Boolean expression)i Loop Whille (Boolean expression) Loop Until (Boolean expression)

EXAMPLE 4.19 Write a section of code to ask the user for a list of numbers
and add them until the''user 'wantscto' stop:

sum=0;
1CV*0; /lgive lev initial value, necessary before add
do Moo p MIST beentered the first time
<

sum+=lcv;

cout«"Enter an integer, -1 to stop";

cin»lcv; /lchange lev in loop
}while (lcv!b-1); /Ifinal value of -1 will stop loop
COUt«SUin«endl; /lprints the result

EXAMPLE 4.20 Write a section of code to display a menu of arithmetic
choices and have the loop continue until the user chooses to quit.
do /lloop MUST be entered at least once
{ cout«"l. Add"«endl;
oout«"2. Subtract™«endl;
cout«"3. MultiplyB«endl;
cout« *4_. Divide*«endl ;
cout«"5. Quit «endl;
cin>>choice; /1 lev is allowed to change in loop
/lput in switch statement here to handle calculations

} while (choice! =5) ; /Ifinal value of 5will stop loop
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HUGNG DAN POC HIEU CHU PIEM 4.4

4.4 PHEP LAP

Nhw da chi dinh truéc day, vhép lap cho cac chuong trinh thyc thi
mot hodc nhiédu 1énh ludn mai. Mdi cau lénh 13p duoc diéu khién ko
mét bién diéu khién Iap (lev) nd cd mot gia tri khen tao va mot gia tri
sau cung, lev (b (bién digu khién I&p) bat dau bang gia tri khéi tao L&
phai dugc tdng hodc giam hodc thay ddi theo mét cach thirc nao dd
trong sudt ndi dung lap. M&i khi phép lap duoc thyc thi, thi lev duoc
S0 sanh vai gia tri cudi cung dé thir nghiém xem thir co6 nén thuc thi
vong lap lai mot 1an nira hay khdng. Céac gia tri khéi tao va sau cling
phai co kiéu di¥ liéu giéng hét nhw lev. C6 thé rang trong céac céu lénh
diéu kién kép vong lap co nhiéu lev. Ndi dung vong lap luén ludn thut
vao bén trong cho dé& doc.

4.4.1 Céac cau lénh 1ap c6 dinh

Céac cau Iénh 1ap cb dinh duoc-duang lic ban biét trwdc cé bao nhiéu
lan 1dp can duoc thyc thi. Lueu dd danh cho phép lap cd dinh dugc
minh hoa trong hinh 4.4. lev dugcxac lap sang gia tri khéi tao trudc
khi vong lap duoc dua vao. Phép th&r nghiém Boole cla lev dua trén
gia tri cudi cung duoc thire-hién truéc khi vong ldp duoc dwa vao, vi
vay néu gia tri khdi tao da dat dén gia tri cudi cung rodi thi lev &
khéng bao gior duoc, nhap; vao. Luc, tat.cd ndi dung cic cau lénh
trong vong lap dugc thuc thi lev ty dong dugc gia tang theo mdt
lwgng chi dinh.

Hinh 4.4 cau lénh I&p c6 dinh

Bang 4.8 trinh bay cau trdc clia cac cau Iénh 1ap c6 dinh theo cac
ngén ngi dic biet. Luu y trong C, CHva Java, gia tri KOl tao va gia
tri sau cuing cling nhw nhirng gia s ludn ludn duoc dat bén trong moét

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

phuong 4: Céc c4u trac diéu khién va van dé viét chwong trinh - 253

ddu méc don va tach rdi nhau bang ddu chdm phady. Trong phién ban
Visual Basic, néu gia tri STEP bi bd qua thi gia tri gia s6 dugc xac 1ap
sang 1 theo mac dinh.

Bang 4.8 Phép I&p cb dinh iv = Gia tri khoi tao cia lev, fv = gia tri
cudi cling cua lev.

C, C++, and Java Visual Basic
for (Mt lev to iv; test lev for fv; change For lcv-iv TO fv STEP increment value
lev by incrownt valu*) Statement(*)
< Next lev

statements

>

Sau day la mau cda vong I3p 1ap lai ¢d dinh C hodc C++. N6 s&
in ra nhirng con sob tr 1 cho dén 10. Trwéc khi vong lap bat dau,
lev duoc xac lap sang 1, sau dé duwoc thtr nghiém xem thé nd co
nhé han hay bang 10. Sau khi lev_duoc in, lev gia tang theo mot,
sau d6 duoc th( nghiém lai lan(nta dwa trén gia tri 10. Lan
cudi cung théng qua vong lap,- 110 dwoc in ra, lev gia tang sang
11 va b&i vi no I&n han 10 cho—nén vong lap ngung. Hay nhé
rang gia tri cua lev theo sau vong lap nay sé la 11.
for (lcv=Il; lev <= 10; lo~FT) /IBEFORE “the loop begins, lev i8 set to t,
/lthen tested to se« if it is <» 10

COUt<<lIcv<<endl ; JIARTERO thed devlisilprinted, lev is
/lincremented by 1 and then tested again

MAu Visual Basic clia vong lap nay tuan theo cac quy trinh giéng
nhau. Béi ui gia tri STEP bi dé lai cho nén lev twr déng gia tang 1.

For lIcv=l To 10 '‘BEFORE the loop begins, lev ¢8 set to 1, then tested
'to see if it is <* 10
Print lev
Next lev 'AFTER the lev is printed, lev is incremented by 1

‘and then tested again

cac vi du oudi day minh hoa céc phién ban C, C++ va Java cla cac
vong lap c6 dinh. Nhirng vi du twangty clia cac vong ldp Visual Basic
cting dugc trinh bay trong bai tap & cudi chuong.

Vi DU 4.13 Hay viét mdt phan ma dé dém xuéng tdr 10 cho dén O rdi
in ‘Bast off’. N6i cach khac gia tri khdi tao clia lev (bién diéu khién
vong 1ap) la 10, gia tri cudi cung clia nd sé ngwng vong lap la zero va
lev gia ting mot lwong 1a @ 1) mdi lan 14p.
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for (lev-10; lev >- 0; lev—) /IOUTPUT: 10 9 8 7 6 54 3 2 10 Blast offl
COUt«lcve' ' /lcout the number and then a blank for separation
coutcc’Blast o ff!’<<endl;

viDU 4.14 Hay viét mot doan méa dé cdng tat ca cac so tlr 0 cho dén

19. va in téng.

sum=0 ; //initialir« the aua to 0

for (num«0; num < 20; num++) //lev starts at 0, stops «t 20, and increment* by 1
Sum+=num,E //chi« is the Mme as sUM-sua»nu»;

cOut«sum<<cndl ; //print* th« result, 190

VIiDU 4.15 Hay viét moét phan ma dé dém theo cac bdi s6 cla 5 tir 0
cho dén 100.

for (lcv*0; Ilcv<101; lcv+*5) // lev starts ® 0, stops after 100, and Increnanta by 5
cout«lcv«endl;

4.4.2 Cac cau lénh 1ap duoc thi~nghiém trwéc

Trong phép lap thlr nghiém trude, biéu thirc Boole dugc thl nghiém
truéce tién tréc khi ma ndi dung dugc thucthi. Hay stir dung chang ldc
ban khong biét an phai ico baosnhiéuveng lap:

* vong lap While duoc thuyc thi trong khi biéu thic Boole dung;
vong l1ap unti sé'thire “thi‘cho'dén” khi' biéu ‘thirc Boole tré nén
dang.

*  Biéu thirc Boole phai dwgcthay d6i trong vong 1&dp néu khéng thi
né s& cho két qua cé mot vong lap vo han.

*  Biéu thirc Bool cé thé la mot ddu kiEm EOF, mot gia tri nhay ngl
canh mot co Boole hodc mot biéu thire s6 hoc.

Céac dac trung duy nhat clla mot vong ldp thlr nghiém trudc la

*  Biéu thirc Boole phai duwgccho mét gia tri khai tao trwdgc khi vong
I3p bét dau.

* Neéu biéu thirc Boole kh&i dau bi sai thi vong ldp duoc lwdt qua.

Lwu d6 danh cho vong Iap th& nghiém trwéc dwge minh hoa trong
hinh 4.5. Lwvu y rdng, cling gidng nhuw phép lap c6 dinh, phép thiy
nghiém duoc thuye hién treée khi vong 1ap bat dau. Tuy nhién, khéng
giong nhw phép 1ap c6 dinh, lev phai bi thay déi mot cach ré rang bén
trong vong lap. N6 khéng duoc thire hién mot cach ty dong. Hai vi du
dugc minh hoa dwéi day. Vi du dau tién dung cho C hoac C++ while
va Visual Basic Do While, con vi du th& hai thi minh hoa phién ban
bién déi c6 sén trong Visual Basic, Do Until.
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Lwu y cac phién ban While thuc thi ngay khi biéu thirc Boole la dung,
va phién ban “Until” thyc thi cho dén khi phién ban Boole tré nén
dung. Cu phap danh cho vong lap nay duoc minh hoa trong bang 4.9.

Hinh 4.5 Thir nghiém-{ong [&p “While™ va “Until”

Bang 4.9 Cac vong I&p thtr nghiem trudc

C, C++, and Java Visual Basic Visual Basic (alternate)
Il Bet lev to initial value set ey [to; nitial value “set lev to initial value
while (Boolean expression) Do While (Boolean expression) Do Until (Boolean expression)
< “statement(s) “statement(s)
//statement(s) “change! lew “change lev
//change lev Loop Loop

VIiDU 4.16 Hay viét mdt doan ma Cl | déyéu ciu nguoi dung vé mot
danh sach nhitrng con sé rdi cdng chiing cho dén khi ngudi dung mudn
ngung.

sum=Q & /linitialize sum to 0 Co begin
cout<<’Enter an integer, -1 to stop’;

cin»lcv; /linitial value for lev
while (lev !*-1) /1 final value -1 will stop loop
sum-F-lcv;

cout<<*Enter an integer, -1 to stop’;

cin»lcv; /lchange lev in loop

)

cout<<sum<<endl; /lprints the resulting sum

Lwu y: Néu nguoi ding nhap vao so -1 lan dau tién, thi vong lap s&
khéng duoc duwa vao va téng sé bang zero.
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VIiDU 4.17 Hay viét mot doan ma C++ dé cong cac sé tuan tw bat dau
bang s6 o6 thé zero cho dén khi téng I&n hon hodc bang 1000.

num-0;
sum=0; /lgive initial value, in this caae rua la the lev
while (sum<1000) /Isum's final value will bs>999
<
num+e;
sum+«num; /lchange sum in the loop
():out«sum; /leum ia 1035 which stops ths loop

vi DU 4.18 Hay viét hai phién ban cua ma Visual Basic dé thyc thi
doan méa nhuw trong 4.17.

“While” version: “Urtfl” 1

num-0 num-0

sum-0 sum«0

Do While (sum<1000) Do Until (sum>>1000)
num*num+ I num=nuin+I
sum=sum+nuni sum=sum+num

Loop Lioop

4.4.3 Cac cau lénhlap thtrnghiémsau

Trong cac vong lap thérnghiém-sau;-biéu-thire-Boole duwgc thir nghiém

cudi cung. Hay str dung chung lac ban biét ban mudn thyc thi vong

lap it nhat mét lan (vi du mdt chwong trinh menu). Nhiéu dac trung

giong hét nhw la mot phép lap thir trude.

* Vong 13p While duoc thure thi trong khi biéu thiic Boole ding; vong 13p

until thyc thi cho dén ItGc bidi thic Boole tré thanh ddng.

Biéu thirc Boole phai duogc thay ddi trong vong l1dp néu khong thi

két qua clia né nam trong vong I&p vo han.

*  Biéu thirc Boole c6 thé 1a mot ddu kiém EOF, mot gid tri nhay
cam, mot co Boole hodc mot biéu thirc sd hoc.

bac trung duy nhat clia vong lap thr ghiém sau la:

*  Biéu thic Boole 06 thé nhan gia tri khai tao clia nd bén trong vong lap.

*  B6&i vi n6 dugc thtr nghiém sau khi ndi dung vong lap da duoc

thue thi cho nén vong 1ap ludn nén dugc thue thi it nhat 1a mot

lan tham chi ca khi biéu thirc Boole 14 sai.

Lwu do danh cho phép Iap thtr nghiém sau dwoc minh hoa trong hinh

4.6 .Lwu y phép th&r nghiém duogc thuc hién sau khi phép 1ap hoan tat
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viéc thue thi. Tuy nhién khong giong nhw phép lap co dinh, lev phai
duoc thay d6i rd rang trong vong lap. Diéu nay khong dugc thuc hién
mdt cach ty dong. Hai vi du dugc trinh bay dudi day. Vi du dau tién
danh cho ¢, C++ while va Visual Basic Do While con vi du th& hai
minh hoa phién ban bién thé c6 sin trong Visua Basic, Do Until.

Lwu y, phién ban While thwc thi ngay khi bi€u thirc Boole la
dang va phién ban Until thyc thi cho dén khi phién ban Boole
tr& nén ddng. Cu phéap danh cho nhitng vong lap nay dugc minh
hoa trong bang 4.10.

Hinh 4.6 Phép lap/dudcithtr nghiém!sau! ‘While” va “Until”

Bang 4.10 Cac.phép lap thtr.nghiém sau.

c, C++, and Java Visual Bask Visual Basic (alternate)
do ( Do Do
/latatament(s) **EaConent(s) ‘statoment(m)
Ilchang« lev “change lev ‘change lev
>while (Boolean expression); Loop While (Boolean expression) Loop Until (Boolean expression)

VIiDU 4.19 Hay viét mdt doan ma yéu cau ngudi dung vé moét danh
sach nhitng con s6 va cong ching cho dén khi ngudi dung mudn
nguwng.

sum=0;
|CV=0; /lgive lev initial value, necessary before add
do /lloop MUST be entered the first time
<
sum*=lev;

cout<<‘Enter an integer, -1 to stop”;

cin>>lcv; /llchange lev in loop
} while (lev!=-1); /lfinal value of -1 will stop loop
COut<<sum<<endl; Ilprints the result
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v i DU 4.20 Hay viét mét doan ma hién thi mdt menu cac chon lya s
hoc va cd mot vong lap tiép tuc cho dén khi nguwdi ding mudn thoét.

do /lloop MUST be entered at leaat one«
<

cout«al & Addé«endl ;

cout«"2. Subtract*<<endl;

cout«”"3. Multiplyé<<endl;

cout«*4 . Divide'<<endl;

cout«"5. Quit"<<endl;

cin>>choice; Il lev is allowed to change in loop

/lput in switch statement here to handle calculations

} while (choice!=5); /l/final value of 5 will .top loop
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SOLVED PROBLEMS
Bai top co 10i giai

4.1  What is the value of each of these expressions given the values of a,
b, and c and of the Boolean variable done? Remember to follow the
order of precedence in Table 4-5.

(@ ifa=-3 andb=4andc™* 2
(a<c) AA (b>c)
T | | Evaluate thisripw ioa Ant.
| T Evaluate thn riprraioo aecoad
T HaaUy foUow the rule* (or AND, true if both are trve.
(b) ifa= -3 andb=4andc- 2
<.<c) | (e>b)
T | | Evaluate this ¢
| F Evaluate tl
T Rnaify follow the rales for OR, true il one or both are true.
(c) ifa=3andb- 3and done = false
(a=«-3) | (b!=3) ft* (tdoae)

F [ | | Evaluate thb uprwaoa Ant
| F | | Evaluate thfc expr f ioa aecoad
T Evaluate tlua rv p rfnn third, if dome m false, Dot dooe m tree.
J F AND is evaluated before OR. and follow the rale* for AND, true only if both arc true.
F HnaDy follow the rales far OR, fake ii both arc false

4.2  What is the value of each of these expressions given the values of a,
b, and ¢ and of the Boolean variable done? Remember to follow the
order of precedence in Table 4-5.

(a) ifa*8andb=9and done is true
<al-8) ftft (b!=7) I (tdoae)
F | || Evaluate thia exprt»toe nro
T | | Evaluate thiacipeessio« aecoad
| F  Evaluate thia expression third, if done is true. Dot dooe i false.
F | AND b evaluated before OR. and iallow the rales tor AND, true only if both arc true.
F Finally follow the rules for OR, false if both ades are false.
(b) ifa=8andb=9andc- 5
I(a>b) || «<b+c)>=(a-e))
T | | Evaluate thb expression Ant, if s greater than b m false, thea the NOT makes it true.
T Evaluate this expression aecoad, 17 is greater than 4.
T HnaDy fofiow the rules for OR. true if oae ade is true sad oac m false, or both aides ere true.
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(c) ifa=8andb*9andc- 5
l<b) *A [HC>(c0))
|

| T | Evaluate tkis expreanoa Ant, a m les dun b * true.

T Erahutc du* m ircawrai »nonari. 17 k greater thaa 4.
T Follow the rule» for AND, true it both mdea are true.
FtaaDy. because at the parcntheaea. the NOT ravenea (he ratee at the eaore

4.3 Write a relational or logical statement in Visual Basic and GC+
that will express the following:

Expression
(a) speed is exactly 65 mph
(b) name is less than “JONES”
(c) 0<x<100 or, x is between 0 and 100, but not equal to either
(d) x is NOT between 0 and 100
(e) exclusive OR - true if x is true and,y is false;: or true if x is false

and y is true - they are never the same
Solution:
C/C++ VB
(a) (speed==65) (speed = 65)
(b) (name<*JONES”) (name<*“JONES”)
(©) (x>0) && (x<100) (x>0) AND (x<100)
(d) I((x>0) && (x<100)) Noar((x>0) AND (xclO0))

© ((x&& ly) 11(x && ) ((x AND NOT(y)) OR (NOT(x) AND y))

4.4 Write the Visual Basic code for the three kinds of selection struc-
tures in Example 4.11.

“If..Else” version

‘assign dayNum or read in value
If (dayNum=I OR dayNum*7)
Print "Weekend - have fun*
Else
If (dayNum>=2 AND dayNumc=6)
Print 'Weekday - go to work"
Else
Print 'Only i through 7°
End If
End If
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4.5

4.6

“If;-Elseif” version

*assign dayNum or read in value
If (dayNum--1 OR dayNum-=7)

Print 'Weekend - have fun’
E lself (dayNum>=2 AND dayNum<=6>

Print 'Weekday - go to work"’
Else

Print 'Only 1 through 7~
End If

Case Stracame version

‘assign dayNum or read in value
Select Case (dayNum)
Case 1, 6: Print 'Weekend - have fun’

Case 2 To 7: Print ‘Weekday - go to work’
‘the, word ’To* mans all values 2 through 7

Case Else: Print 'Only -1 (through 7~
End Select

What is the output of this section of code?

temp-80;
if (temp>80)
if (temp>90)
cout«’Hot";
else
cout«*Warm® ;
cout« ‘daymcendl ;

OUTPUT: day

Because temp is not greater than 80, the first condition is false, and
the second if..else is never executed. The else always goes with the
closest if, even if the indentation is not correct. The only time “Warm
day” would be the output would be for temp values of 81 through 90.
Write a Visual Basic code section to count down from 10 to 0 and
then print “Blast off!”

For lcv=10 To 0 step -1 "in Visual Basic tbs For statement goes fro« the initial
“value to the final value, incrementing
Print lev "according to the Step value. If the Step is emitted, the

“default is to add 1.

Next lev
Print “Blast off!*
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4.7 Write a Visual Basic code section to calculate the value of $1,000 &
the end of 5 years, with a simple interest rate of 5 % per year.
rate-0.05
amt>1000
Por year«l To 5 'year gets value» fro* 1 to 5, with a default Incramot of »
amt=amteamt*rate
Print amt
Next year
4.8 What is the output of this section of code if the sales amounts are
10, 13, 15, and 20?
int row, col, sales;
char response;
cout«"Do you want to see a graph of your sales?-;
cin>>response;
while (response--"y" | response-«"Y")
<
OUTPUT:
Loop structures can be nested within other structures. The pretest
loop in this example continues as long as the user replies with aY
or y to the question. The two inner loops print the rows and columns
of the histogram.
4.9 Write two versions of Visual Basic code to implement the menu in

Example 4.20.

Do

Print ’1. Add"

Print "2. Subtract”

Print "3. Multiply”

Print "4. Divide~

Print *5. Quit"

choice=InputBox("Enter your choice")
Loop While (choice<>5)
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The “not equal to” symbol in Visual Basic is “<>.” This menu always
prints once, and continues until the user enters 5.

"Until"* version

DO

Print *1_. Add"

Print "2. Subtracte

Print “3. Multiply-

Print -4. Divide-

Print "5. Quit-

choice-InputBox(“Enter your choice-)
Loop Until (choice-5)

4.10 Write a short C++ program which will implement the simple calcu-
lator program from Solved Problem 2.3. Use the pseudocode as com-
ments to guide the code-writing process.

Answer.

einclude <iostream.h>

void main ()
/ldeclare variabjles
int numl,num2,result;
char oper;

I/l 1. Get two numbers and the operation desired
cout«endI<<'Enter number one»"') cin»nuttl,
cout«endl«'Bnter number cin»num2;
cout«endl<<'Enter operation-»e; cin»oper;

// 2. Check the operation and perform the correct operation

switch (oper)

(

case : result-numl+num2; break;
case result-numl-num2; break;
case s result-numl*num2; break;
case “/": if (num2««0)

(
resylt=0;

cerr«*Number 2 cannot be a zero‘«endl;

>
else resolt«numl/num2;
break;
default:
cerr«"Operation must be + - * or /"<<endl;

)//end switch
//3. Print out the result or the error message

cout«endl«*The result of* «numl«oper«num2«* is ,«refiult«endl;
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HUGONG DAN DOC HIEU BAI TAP CO LOI GIAI

4.1 Tim gia tri cia mdi biéu thirc sau day (’ng véi cac gia tri a, bva
c clia bién Boole da dugc cho san. Hay nhé tuan thu thé tw uu
tién trong bang 4.5.

4.2 Tim. gia tri cia mdi trong biéu thitc sau day (bng véi cac gia tri a,
b va c duwgc co va bién Boolean duoc thic hién ?Hay tuédn thu thi
tw wu tién trong bang 4.5.

4.3 Hay viét mot cau Iénh quan hé hodc lénh logic trong Visual
Basic va C va C++ s& trinh bay doan sau day:

4.4 Hay viét ma Visual Basic danh cho ba kiéu céu trdc chon lua
trong vi du 4.11.

45 Tim két qua xuat ciia doan ma sau day?

4.6 Hay viét mot doan ma Visual-Basic dé dém xuéng ttr 10 cho dén 0
réi in ‘Blast off”.

4.7 Hay viét mot doan ma VisualBasic dé tinh gia tri cla 1.000 do
vao cubi 5 nam véi ty 1& Iai-sudt don la 5% trong mot nam.

4.8 Tim két qua xuat cta doan ma néu lwvgng doanh sb la 10, 13, 15
va 20.

4.9 Hay viét hai bién ban clla ma Visual Basic dé thwc thi menu
trong vi du 4:20.

4.10 Hay viét mot chuong trinh ngan c++ sé thuc thi chwong trinh
clia may tinh don gian tir bai tap co6 1oi gidi 2.3. S dung ma gia
Ia cac phan binh chr dé hudng dan quy trinh viét ma.
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SUPPLEMENTARY PROBLEMS
Doi tgp té sunq

For all these problems, assume the variables have all been declared prop-

erly.

41X Write a relational or logical statement in Visual Basic and C/C++

4.12

4.13

4.14

4.15
4.16

4.17

that will express the following:

Expression

(a) distance is 200 miles or greater

(b) number is evenly divisible by 4

(c) x equals y or y equals Z but zydoes not equal x
(d) both x and y are positive

(e) x is negative or y is positive; but not both

Write a sectionof code, (in <both Visual,Basicjand C++) to determine
whether a year is a leap year. A leap year is any year divisible by 4
unless it is divisible by 100, but not 400.

Write a section of code (in both Visual Basic and C++) that will
print all the perfect squares between 0 and 100.

Write a section of code in C++ that will print the following designs:

\ﬂ) * (b) *kkkk
*% *kkk
*kkkk *

Repeat the previous exercire urir'T Visual Basic.

Write a segment of C++ code that will get an integer as input, and
then use a posttest loop to print a list of powers of that integer
untill the power is greater than 10,000.

Write a segment of Visual Basic code that will get an integer as
irput, and then use a posttest loop to print the square, then the
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square of the square, and continue with successive squares until the
square is greater than 100,000.

418 Indicate what the output will be for the following Visual Basic seg-
ments of code:

@ numl*=0
num2-10
Do
numl «numl+1
num2-num2-1
Print numl, num2
Loop While numl<num2

®) num-1
Do
Print num, 17 Mod num
nura-num+1
Loop While 17 Mod num<>5

© numl»4
num2-80
Do
num2 -num27numl=6
If num2>numl Then
num2+£numl 5F20
End If
Loop While num2»0
Print numl, num2

4.19 Indicate what the output will be for the following C++ segments of
code:

@ num»15;
do
<
cout«num<<**«num/3«endl; //integer division
num— ;
Jwhile (num/3>3);
@®) numl -2;
do
<
cout<<numl<<®™*;
numl*«2;
} while (numl<«20);
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(c) sum-0;
numl-7;
while (numl<10)

{

for (num2«numl; num2<»10j num2++)
sum* =num2;
nurnl+¢;

)

cout«sum«endl;

420 Write the VB program which will implement the hotel checkout
program from Solved Problem 2.5. Assume the meal charge is $9.95
per person per night, and the tax rate is 5%.

HUONG DAN POC HIEU BAI TAP B8 SUNG

Do6i véi nhitng bai tap nay, ta gia,str cac bién déu duoc khai bédo hoan

chinh.

4.11 Hay viét mot cau Iénh quan'hé hoedc logic trong Visual Basic va
C/ C++ dé trinh bay néi dung sau day »

4.12 Hay viét mot doan méa (ca trong. Visual Basic va C‘H') dé xac
dinh xem tht* mot' nam cd phai'la-nam 'nhuan hay khéng. Mot
nam nhuan la moét nam bat ky ma chia hét cho 4 trir khi né chia
hét cho 100 nhing khéng' chial hét‘che 400.

4.13 Hay viét mot doan-ma-(ca-trong-\isual-Basic va C‘H') déin tat ca
cac binh phwong hoan chinh gitra 0 va 100.

4.14 Hay viét mot doan ma trong C++ dé in cac ddu sau day:

4.15 Lap lai bai tap trudc day bang cach sir dung Visual Basic.

4.16 Hay viét mot doan ma c++ dé nhan mot s6 nguyén lam ddi
twong nhap roi sir dung phép 1ap thlr nghiém sau dé in mot danh
séach Ity thtra cia s6 nguyén dé cho dén khi Ity thira nay I&nhon
10.000.

4.17 Hay viét mot doan ma Visual Basic s& nhan mot sd nguyén lam
gia tri nhap, réi str dung mét phép 1ap th&r nghiém sau dé in
binh phuong, sau dé binh phuwong cta binh phuong ti€p tuc véi
cac binh phuong tuan ty cho dén khi binh phuwong két qua 16n
hon 100.000.

4.18 Chi dinh cho biét déi twong xuat sé nhw thé nao déi véi doan ma
Visual Basic sau day.

4.19 Hay chi dinh cho biét két qua xuat sé nhu thé nao (rng véi doan
ma C++ sau day.

4.20 Hay viét mét chuong trinh VB s& thuc thi chuong trinh kiém
toan khach san tir bai tap 2.5. Gia sir rang chi phi bita an 1a 9.95
tinh trén méi nguoi trong mdt dém va mikc thué 1a 5%.
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ANSWERS TO SUPPLEMENTARY PROBLEMS
Giai dap cac tai tgp t)0 sunq

4.11 Solution:

OC++ VB
() (dHtance>= 200) (distance> = 200)
*) (number % 4= =0) (number MOD 4 -0)
©  ((x=«y gy==2) A& (yt- 2)) ((x- y ORy - 2) AND (y<>i))
(<0 (x>—0 && y>"0) (x>-0 AND y>-0)

M ((x<0 && y<0) I (x >“0 && y>=0)) ((x<0 AND y<0) OR (x >=0 AND y>-0))

4,12 C++ version:

cout«"Enter the year®; -cin_>>year;
if (year%4«»0)
<
if (year»100!-0)
cout<<year<<"ia a leap year“«endl;
else if (year%400-~0)
cout«year<<'is_a Jleap year «endl;
else
cout«year«*is NOT a leap year®«endl;

)

else
cout«year«’is NOT a leap year"«endl;

Visual Basic version:

year-Val (txtYear)
If (year Mod 4-0) Then
If (year Mod 100 <> 0) Then
Print year; “is a leap year™
Elself (year Mod 400»0) Then
Print year; "is a leap year"
Else
Print year; "is NOT a leap year"
End If
Else
Print year; "is NOT a leap year"
End If
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4.13

4.14

4.15

C++ version:

num-0;
numSqr-num®num;
while (numSqr<100)

<
cout<<numSqr«"">
num**;
numSgr*num*num ;

)

Visual Basic version:

Do While (numSquare<100)
Print numSquare
num-num*1
numSquare-num®num

Loop

@@ for {row-1; row<-5; Trow**)

<
for (col=0;|] coli<row; /1col**)
cout<<"™*" ;
cout«emndl ;
@®) for (row-1; row<-5; row**)
<

for (col-6-row; col>0; col--)
cout<<"*";
cout«endl;

}

@@ Por row-1 To 5
For col-1 To row
Print e*e;
Next col
Print
Next row

®) For row-1 To 5
For Col-6-roW To 1 Step -1
Print w*1;
Next col
Print
Next row

269
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4.16 power-1;
cout<<"Enter an integer greater than [I->";
cin»num;
do

(

cout«power<<1-®;
power *-num;
Ywhile (power<10000);

417 num»InputBox("Enter an integer greater than 1«>#)
num-num*num
Do
Print num
num-num*num
Loop While (num<100000)

4.18 Output @

I3 I N X NN
oo N oo ©

Output (®)
1 0
2 1
3 2
4 1
5 2

Output (c): 4 -6

4.19 Output (a):
15
14
13
12

F NN |

Output M:2 4 8 16
Output (c): 80
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4.20 VB program:

Sub main(Q)

"Declare variables

Const MEALCHARGE-9.95

Const ROOM1PERSON-55

Const ROOM2PEOPLE.60

Const ROOM3ORMORE*65

Const TAXRATE-0.05

Dim nights As Integer, people As Integer
Dim meals As Single, total As Single

"1l. Get the number of nights and number of people
"in the room from the customer
nights-InputBox(""How many nights?")
people«InputBox("How many people?™)

"3. Calculate bill

"3.1. Look up the room charge] for that number of people
"3.2. Multiply by the number| of nights

If (people=1) Then

total-nights*ROOMIPERSON
Elself (people-2) Then

total-nights*ROOM2PEORLE
Elself (people>2) Then

total «<nights*ROOM30RMORE
Else “if number is zero or negative

total=0
End If

"3.3. Add the meal charges
total-total*(people*MEALCHARGE)

"3.4. Calculate and add the tax
total-total-(total *TAXRATE)

"4. Print the bill

MsgBox (*Your total cost is" *Str(total))
End Sub
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cweer  Functions and Subroutines
/ Coc ham va cac thuong trinh con

MUC PICH YEU CAU

Sau khi hoc xong chwong nay, cac ban sé ndm virng cac khai niém vé
ham, cac thuong trinh con va cac co ché truyén tham so6 khi viét
chuong trinh, cu thé véi cac ndi dung co ban sau day:

¢  Functions # . Cac ham

¢ Subroutines + Céc thuong trinh con

¢ Scope and lifetime of identifiers +  Pham vi va thoi giom ton tai aa
Céc bo nhan dang

¢ Parameter-passing mechanisms + Coché truyén tham sd

Ngoai ra, & cudi chwong, con,cé phan, bai tap cd loi gidi, bai tap bd
sung va dap 4n nham gilp cac ban thwc hanh va ap dung mot cach
hiéu qua vao cong viéc thuc té.

GIOI THIEU

In any software development process, subroutines and functions play a
critical role since they allow the decomposition of the program into logical
units or modules. A subroutine is a self-contained program structure in-
cluded within a program. Subroutines are written to solve a particular
problem; they have a specific purpose. Functions, like subroutines, are
also self-contained program structures designed with a single purpose;
however, unlike subroutines they all “return” a single value of a particular
type. This unique feature allows programmers to use a function in the same
context where a variable or expression can be used. The term subpro-
gram is commonly used to refer to either a function or a subroutine.

Before concentrating our attention to the specific aspects of functions
and subroutines, let us consider how they facilitate program planning.
Modular programming is the application to computer programming of
the principle “divide and conquer” used so successfully by other disciplines
to solve complex problems. What needs to be “conquered” (or solved) is a
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particular problem and, to solve it, we divide it into smaller and more
manageable subproblems. Each of these subproblems can be, in turn, sub-
divided even further until they are considered by the programmer to be
“elementary” or “sufficiently simple.” Since the notion of “elementary” or
‘simple” is a subjective notion, we will adopt the idea that a task is “el-
ementary” when its function can be described by a sentence that contains
asingle subject, a single verb, and a single object. For example, see Solved
Problems 5.1 and 5.2. As self-contained structures, subroutines and func-
tions can be used as building blocks to construct a program. In this sense,
we can use the same routine or function in different programs whenever is
appropriate. We can also replace less efficient program components by
faster or simpler ones without affecting the execution of the program.
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CHU DIEM 5.1
FUNCTIONS
Cac ham

As indicated before, a function is a program structure that always re-
turns a single value. A function may receive one or more input values.
These input values are called arguments or parameters (see Fig. 51),

Functions may be “called” or “invoked” from a main program, function,
or subroutine. Functions are called by naming them and passing the appro-
priate parameters, if any. Whenever a function is called the execution
of the main program, subroutine, or function that calls the function
is halted. The control of the program is automatically transferred to
the function which, upon completion, returns to the same statement
where it was called (its reference point). Functions can be used when-
ever a variable can be used.

Input

Function Value
value -

returned

Fig. 5-1 General structure of a function.

Some of the languages that we use to illustrate the examples in this
book require that all functions be “declared™ before they get called (see
Solved Problem 5.3). This means that we need to specify the function’
name, the data type that it returns, the number of arguments or param-
eters that it receives, if -any, the order of these parameters, and their data
type. The term argument(s) or parameter(s) refers to the input that the
function receives.

Although the syntax rules for declaring functions may vary from lan-
guage to language, in any function we can always distinguish two basic
elements. Using the terminology of the American National Standards In-
stitute (ANSI) we will call these basic elements the function header and
the function body (see Fig. 5-2). The header provides general informa-
tion about the function’s name, the type that it returns, the number of
input parameters, if any, the order of these parameters, and their types.
Depending on the language, the syntax of the function header may require
the use of one or more keywords and some other qualifiers (see Example
5.1). The body is made up of local declarations and some other statements
that perform the function’s task.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuong 5: Cac ham va céac thuong trinh con 275

Header line

Function body

Fig. 5-2 Basic elements of a function

EXAMPLE 5.1 Distinguish the basic elements of the C/C++ function shown
below

intmax_of_three_integers (inta, intbh, intc) Header
( int maximum;
maximum -a;
if (b >maximum)
maximum -b; bOdy

else
if (crmaximum)
maximum - c;

return (maximum); )

The header of this function is: int max_of_three_integers (int a, int b, int c).

This header indicates:
(1) the name of the function (max_of_three_integers)
(2) the data type that it returns (int)

(3)- the number of inputs of the function (int a, int b, int c). This func-
tion receives three input integer parameters called a, b, and c, re-
spectively. The variables a, b, ¢, and their data type are called the
formal parameters or arguments of the function.

The body, enclosed in braces or curly brackets, consists of:
{ Int maximum;
maximum=a;
if (b>maximum)
maximum=Db;

else
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if (omaximum)
maximum=c;
return (maximum); }

(1) a local declaration of the integer variable called maximum.

(2) the instructions that calculate the maximum of the three given in-
teger numbers. In C, the variable or expression indicated in paren-
theses in the return statement is evaluated and “sent back” to its
referencing point in the calling procedure. The term “calling pro-
cure” refers to the main program, subroutine, or function that “calls'
the function. The following example illustrates this.

EXAMPLE 5.2 ldentify the calling program, the calling statement and ex-
plain the flow of control in the following program section of a C++ pro-
gram.

int main()
{int vail,val2,val3, max;
cin»vall»val2»val3; //input the threelintegers
max=max_of_three_integers (vall,val2, val3) //this statement calls the function
cout«*The maximum of the three integers—is* <<max; //print the maximum
return (0); )
int max_of_three_integers(int a,~int-bs imt c)
{ int maximum;
maximum=a;
if (b>maximum)
maximum=b;
else
if (omaximum)
maximum=c;
return (maximum);}

The main program (the calling program), after receiving three input
values from the user, calls the function max_of_three_integers(vall,val2,val3)
to calculate the maximum value of the three integers. The execution of the
.uain program is halted as soon as it reaches the statement that contains
the function call. At this moment, the function starts executing. Using
computer lingo, we can say that “control is transferred to the function.’
After the function calculates the maximum value, the function returns t
the calling statement (its reference point) and the returned value is as-
signed to the variable max. The main program then continues executing its
remaining statements.

In Example 5.2, notice that when the function gets called the parameter
values vail, val2, and val3 are separated by commas and enclosed in pa-
rentheses following the name of the function. These values are the input
values that the function receives. We say that these values are “passed” U
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the function and we will call them the actual parameters. As Fig. 5-3
shows, the actual parameters are associated with the formal parameters
‘by position.” That is, the value of actual parameter, vail, is assigned to
the formal parameter, a, of the function. Likewise, the values of variables
val2 and val3 are assigned to the formal parameters b and c respectively.

max = max_of_three_integers (vall,val2, val3);

int max_of_three_integers (inta , intb, intc)

Fig. 5-3 Association of actual and formal parameters by position.

Example 5.2 also illustrates the rules that govern the calling of a func-
tion. These rules, which apply to any-program, subroutine, or function that
calls another function, are:

(1) The number of actual parameters in the calling statement must be
the same as the number of formal’parameters in the header of the
function. There are languages like Visual Basic where a parameter
can be defined as.optional.j However, weiwill not consider this type
of parameter in this book.

(2) The type of the aactual parameters must be of the same type as its
corresponding formal parameters.

(3) Actual parameters are generally associated to formal parameters
“by position.” Depending on the language, the association may be
carried out by pairing the actual and formal parameters from left to
right or from right to left or in no particular order.

Visual Basic allows a different mechanism for passing multiple argu-
ments, where the parameters are explicitly named in the call to the func-
tion. This new modality eliminates the need for passing arguments accord-
ing to the order specified in the function header. This feature does not
affect the syntax or structure of the function header at all. The following
example illustrates this.

EXAMPLE 5.3 Assume that we have the following function declaration
which accepts three input parameters and an instance of a call to this
function:

Private Function IsAlarmClockSet (iSecs As Integer, iMins As Integer,
iHrs As Integer) As Boolean

An instance of a call to this function may be IsAlarmClockSet (30, 45,
13).
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Notice that whenever we call this function, we need to remember what
these parameters are and what they represent. However, if we use named
arguments this is not necessary.

To call the previous function using named arguments, each formal pa
rameter is associated with its formal parameter using the following syn-
tax:

FunctionName(formalParl : = actualParl, formalPar2' : = actualPar2,
formalParN : = actualParN)

Using this mechanism, we could call the function as follows:

bVariable = IsAlarmClockSet(iMins : = 45, iHrs : = 13, iSecs : = 30)

or

bVariable = IsAlarmClockSet(iHrs : = 13, iSecs : = 30, imins : = 45)

Notice that the syntax of the call to-the function requires the use of the
operator : = to associate a formal|parameter with its actual parameter.

In some languages like C and-C++-it is required that the function ke
declared using a function prototype. In these languages the prototype
gives the name of the;function, ithe value that;it returns and the number
and type of the formal parameters. The function prototype helps the com
piler to do error checking (see Appendix A). A compilation error occurs if
the information provided'by the prototype does not-agree with that of the
function header or with the-type-of-the-value-returned by the function. Ifa
compilation error of this type occurs the program does not get executed. A
prototype for the function of Examples 5.1 and 5.2 may look like this:

int max_of_three_integers (int, int, int);

In this function prototype there is no mention of the name of the actual
parameters, just their type. However, it is also possible to name the argu-
ments as part of the prototype, as indicated below:

int max_of_three_integers (int x, int y, int z);

In this case the variables x, y, and z are “dummy” arguments. These
variables do not need to appear in the function header. We can declare the
function used in the two previous examples with this prototype. No changes
need to be made either to the calling program or the function itself.

The value that a function returns can be omitted in some languages. In
all these cases a predefined value is used as default. In the case of the C
language the default value is int. Since this rule may vary from language to
language, it is always wise to consult the reference manual of a language tfl
find out whether the default value can be used or not.
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The proper place of the function prototype inside the program will be
discussed later in this chapter.

In C and C++ the value that the function returns is explicitly indicated
by means of a return statement. However, not all languages use this mecha-
nism. The following example shows the implementation of the
max_of_three_integers function using Visual Basic.

EXAMPLE 5.4 ldentify the basic elements of the following Visual Basic
function.

Private Function MaxOfThreelntegers (aAs Integer, b As In-
teger, c As Integer) As Integer

Dim maximum As Integer "declaration of variable maximum as
an integer

maximum=a

If b>maximum Then maximum=b

Elseif omaximum Then maXimum=c

End if

MaxOfThreelntegers=maximum—=Notice that the function name
is treated as avariable

End Function

The header of this function is Private Function UvlaxOflbreelntegers (a
As Integer, b As Integer) c’As Integer) ‘As Integer

The header is comprised of several parts and indicates:

(1) the scope or visibility of the function (see Section 5.3). The word
private signals that this function is known only within the form or
module in which it is defined.

(2) the name of the function. Notice that we have written the name of
the function as a combination of upper- and lowercase letters with
the letter i as prefix. The letter i is a mnemonic to the programmer
or any other reader that the function returns an integer value. This
style of writing names is known as the Hungarian notation. The
name of the function must be followed by parentheses even if there
are no parameters.

(3) the data type that the function returns. The As Integer following
the formal parameters states explicitly that this particular func-
tion returns an integer.

(4) the number and type of the formal parameters. This function has
three input integer parameters a, b, and c. The As Integer allows us
to define the data type of the formal parameter.

The body of this function follows the header and ends with the words

End Function.
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The code to calculate the maximum value is almost identical to the code
of C and C++ shown before. However, notice that in Visual Basic we must
specify the function’s return value within the function’s body. We do this
by treating the function’s name as if it were a variable and assigning a
value to it.

One interesting exception to a function returning a value is observed in
C and C++ with the use of the keyword void. This word, when placed
before a function’s name, indicates that the function will return no value.
Although this may seem to be a contradiction of the definition of a func-
tion, it is useful in those situations where the programmer is more inter-
ested in the effect of the function rather than the value that it returns.

CHU THICH TUVUNG

subroutine: thudng trinh con
Function: ham

subprogram: chuong trinh con
Modular programming: lap trinh mé dun
arguments.- céc ddi|sd
parameters: céc tham s6
function header; dau dé ham
function body: than ham

actual parameters : cac tham so that sw
function prototype: ki€éu mau ctia ham

HUONG DAN POC Hiéu CHU DPIEM 5.1

VGi quy trinh phat trién phdn mém nao, cac trinh con va cac ham
dong mot vai tro chudn muc boi vi ching cho phép phan ra chuong
trinh thanh céac don vi hap ly hoac cac modun hop ly. M6t trinh con
tw ban than la moét ciu trdc chuwong trinh dwoc dua vao trong mdt
chuong trinh khac. Cac trinh con thudong duoc viét dé gidi quyét mot
bai toan dac biét; c6 mét muc tiéu dac biét. Cac ham ciing giobng nhw
cac trinh con, tw ban than la cac cau trdc chuong trinh duoc thiét ké
v6i mot muc dich; tuy nhién khong gidng nhu trinh con, tat ca ching
déu cho ra mot gia tri don ctia mot loai dac biét. Tinh nang dong nhat
nay cho phép nha lap trinh st dung ham trong nglr canh giéng hét
nhu ng* cdnh ma mot bién hodc mot biéu thirc co6 thé dwoc dung.
Thuat nglr chwong trinh con thuong dugc dung phd bién dé am chi
hodac mdt ham hoac mot trinh con.
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Trude khi tap trung chd y vao khia canh dac biét ciia cac ham va
thuwong trinh con, ching ta hdy xem xét cach ma chidng dat vai tro
trong viéc quy hoach chuwong trinh. Lap trinh modun la trinh Gng
dung cho Iap trinh may tinh dwa theo nguyén ly ‘phan chia va giai
quyét” duoc diing mét cach thanh céng do bdi cac nha nghién ctu dé
gidi quyét cac bai toan phirc tap. Nhirng gi ma ching ta can phai ‘giai
guyét” chi la moét bai toan dic biét va dé gidi nd ching ta chia n6
thanh céac bai toan nhé hon cé thé quan ly duoc. M&i mot bai toan nhd
nay sau doé lan luot dugc chia nhd hon nira cho dén khi ching dugc
nha 1ap trinh xem nhuw la yéu t6 “so cap” hodc di “don gian”. B&i vi
yéu t6 "so cip”hodc "don gian” la mét ghi chi vé cha diém nén ching
ta can md phong y twdng cho rdng mét tac vu 1a “yéu td nguyén thay,
yéu t6 so cép” Itc chirc nang clia nd ¢ thé dwgc mo ta bdi cau oo chira
mot chu tr, mot dong tlr va mot tic tir. Vi du, xem bai tap co 1oi gidi
5.1 va 5.2. Dué6i dang la céu trdc ty chira, cac trinh con va cac ham cd
thé dugc dung lam céu tric khéi dé xay dung mét chuong trinh. Theo
y nghia nay, thi chdng ta co thé stf dunglcting mot trinh con hodc mot
ham trong nhiéu chuwong trinh khac.hhau béat ct Iic nao phu hap.
Chiing ta ciing co thé thay thé cac thanh phan chuong trinh it hiéu
qua bang cac chuong trinh nhanh~honhodc don gidn ma khéng anh
huong dén viéc thye thi chuong trinh dé.

5.1 CAC HAM

Nhuw da dé cap trude day, mat hamichinh lamoét caurtrdc chuong trinh
ludn ludn tra vé mot gia.tri don. Mot ham co thé nhan mét hodc nhiéu
gia tri dau vao. Nhirng gia tri dau vao nay duoc goi la cac d6i s6 hoac
tham s6 (xem hinh 5.1).

Cac ham c¢6 thé duge ‘goi” hodc “vién dan” tir mdt chuong trinh chinh,
mot ham, hodac mét trinh con. Cac ham con dugc goi theo tén cla
chang bang cach chuyén cac tham séphu hop néu cb. Bat ci Iic nao
moét ham duoc goi thi viéc thuc thi chuong trinh chinh, trinh con hodc
ham vén goi ham dé déu bi ngung. Phan diéu khién chuong trinh tw
déng dugc truyén sang ham thuc thi dé trd vé cau lénh giéng nhw cau
Iénh da dugc goi (diém tham chiéu clia né). Cac ham co thé

Gia tri Ham Gia tri
dau vao trd vé

Hinh 5.1 C&u tric thong thuong clia mot ham

MOt vai ngdn ng¥ ma chiing ta str dung dé minh hoa vi du trong sach
nay y8u cau rang tat ca cac ham phai dugc “khai b4o” khi chang dugc
goi (xem bai tap oo 1oi gidi 5.3). Piéu nay c6 nghia rang chiing ta phai
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chi tén ctia ham, kiéu dir liéu tra v&, s6 clia cac déi s6 hoac tham s6d
nhan néu cé, thi ty clia cac tham sb nay, va kiéu di¥ liéu cla ching.
Thuéat nglr déi s6 hodac tham s6 &m chl dén dau vao ma ham nhan
duoc.

M&c du quy tic ct phap dung dé khai bao cac ham co thé thay déi tiy
theo tirng ngdbn nglr, nhwng trong bt c&* ham nao ching ta déu ludn
luén phan biét hai yéu t6 cén ban. Bang cach s dung thuat nglr clia
vién tiéu chudn Hoa Ky (ANSI) chiing ta s& goi cac yéu t6 can ban nay
la tieu d& ham (function header) va ndi dung ham (function body)
(xem hinh 5.2). Tiéu dé cung cdp thong tin téng quat vé tén cla ham,
ki€u ma no tra vé, sé'cac tham sb dau Llao néu cd, thir tw clia cac tham
s6 nay va kiéu. Phu thudc vao ngdn ngtr, ci phap cua tiéu dé ham yéu
cau phai str dung mot hodc nhiéu tir khdéa va moét vai lwong tlr khac
(xem vi du 5.1). B6 cuc tao nén cac khai bao cuc bd va mot vai cau
Iénh khac dé thuc thi tac vu ctiia ham.

Dong tiéu dé

NGi (dung etiacham

Hinh 5.2 Cac yéu t6 can ban ciia mot ham

VI DU 5.1 Phan biét cac yéu t6 can ban ctia ham c/c ++ duoc minh
hoa du6i day.

int max_of_thrce_integers (inta, intb, intc) Tieu dgé
{ int maximum;

maximum » a,&
if (b >maximum)
maximum mb;
else
if (c>maximum)
maximum - c;
return (maximum); >

Tiéu dé clia ham nay la: int max_ofJh-ee_integers (int a, int b, int c).

Tiéu d& ham chi dinh nhiing van dé sau day:
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(1) tén cua ham (max_of_three_integers)
(2) kiéu dir lieu ma nd tra vé (int)
(3) sO clc dau vao clia ham (int a, int b, int ¢). Ham nay nhan ba
tham s6 nguyén dau vao co tén la a, b va c twong tng. Cac bién a,
b va ¢ va kiéu di¥ liéu clia ching duoc goi la cac tham sb6 chinh
hodc cac d6i sb clia ham.
Ndi dung, dugc dat bén trong cac dau ngoac don hodc dau méc, bao
gom”
{int maximum;
maximum=a;
if (fcrmaximum)
maximum=b;
else
if (omaximum)
maximum=c;
return (maximum); }
(1) phan khai bao cuc b cla bién nguyén duoc goi la maximum.

(2) cac cau lénh dé tinh toan gia tri cuc dai cla cac sd nguyén da cho.
Trong C céac bién hoac biéu thirc dugc ehi dinh,trong cac ddu méc don
trong cau lénh return duoc luong gia va ‘gai tré lai” diém tham chiéu
clia né trong thu tuc 'goi. Thuat nglr “thu tuc goi” chi dén chuong
trinh chinh, trinh con hodc ham von ‘goi” ham nay. Vi du sau day
minh hoa diéu nay.

Vi DU 5.2 Nhan biét chwong trinh goi, cAu lénh goi va giai thich
dong diéu khién trong mot chuwong trinh sau day cta chuong trinh
C++.

int main()
{int vall,val2,val3, max;
cin»vall»val2»val3; //linput the three integers
max=max_of_three_integers (vall,val2, val3) //this statement calls the function
cout«*The maximum of the three integers is* «max; //print the maximum
return (0); )
int max”of.three.integers (int a, int b, int c)
{int maximum;
maximum-a;
if (b>maximum)
maximum-b;
else
if (c>maxintum)
maximum-c;
return (maximum);)
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Chuong trinh chinh (chUcmg trinh goi), sau khi nhan ba gia tri ddu veo til
ngudi dung, thi segoi ham max_ofJhree_integers(vall, val2, val3) di tinh
gia tri dc dai cua ba so nguycn nay. Vile thuc thi chuang trinh chinh dugc
torn ngung khi no dot diin cdu lenh cochiia ham goi. Vao luc nay, thi ham htit
ddu thuc thi. SU dung ngon ngii may tinh, chung ta co the ndi ring “chile
ndng kiem soat dugc truyin vao ham”. Sau khi ham tinh gia tri cue dai, ham
tra ve cau lenh goi (diem tham chieu cua no) vagia tri tri vi se dugc gan veo
variable max (max biin). Chuang trinh chinh sau do tiep tuc thuc thi cac cdu
lenh con lai.

Trong vi du 5.2, cdn IlUuy r&ng luc ham nh&n cac gia tri tham so dugc
goi vail, val2, va val3 tach rai nhau bdi ddu phdy va duqgc dat trong
cac ddu moc dan theo sau ten cua ham. NhUng gia tri nay chinh Id
nhilng gia tri nh&p ma ham nh&n. Chung ta bao r&ng nhUng gia tri
nay duqgc ‘chuyen din” ham va chung ta se goi chung la cac tham s6
th&t su. Nhu minh hoa trong hinh 5.3, cac tham sd th&t su dugc Ittn
ket vdi cac tham so hinh thiic [“bdi viitri”. Co nghia r&ng gia tri cua
tham so th&t su , vail dugc gan vai tham so hinh thUc a cua ham.
Tuang tu nhu v&y gia tri cua tham so val2 va val3 dugc gan vdi adc
tham so hinh thUc b va c tuang-Ung.

max = max,,0f | three. integers (vall;val2,va!3);

int max_of=three=integers-(int-a--intb, int c)

Hinh 5.3 Lien ket cua tham sd that su va tham so hinh thUc
b&ng vi tri.

Vi du 5.2 Cung minh hoa cdc quy t&c diiu phoi cuoc goi mot ham.
NhUng quy t&c nay dp dung cho bdt cii chuang trinh, trinh con hoQc
ham nao de goi ham khac, do la:

(1) Sdcdc tham sd thuc te trong cdu lenh goi phdi b&ng sd cdc tham
so hinh thiCc trong tieu de cua ham. Co nhilng ngon ngU nhu
Visual Basic d do mot tham so co the duqc xac dinh tux y. Tuy
nhien, chung ta se khong xem xet kieu tham sd do trong sach nay.

(2) Kieu cdc tham so thuc te phdi giong het nhu kieu cdc tham sd
hinh thUc tuang Ung cua n6.

(3) Cdc tham sd thuc te thudng dugc lien ket vdi cdc tham sd hinh
thUc “gua vi tri”. Phu thuoc vao ngon ngU, su lien ket nay co thi
dugc thuc thi b&ng cach ket cap cdc tham sd thuc te va hinh thik
tit trdi sang phdi hoac til phdi sang trai hoac khong theo mot thil
tu ddc biet nao ca.
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Visual Basic cho phép mot co'ciu khac dé truyén qua nhiéu tham sé &
dé cac tham s6 dugce dat tén minh nhién trong cudc goi dén ham nay.
Hinh thirc méi nay loai bd nhu cau truyén cac déi so6 theo thi tw duoc
chi dinh trong tiéu d& ham. Tinh nang nay khéng tac dong dén cu
phép cau trdc cla tiéu dé ham chudt nao ca Vi du sau day minh hoa
diéu nay.

VI DU 5.3 Gia slr rang ching ta ¢d khai bdo ham sau day uén chap
nhan ba tham s6 vao va mét hang s6goi cho ham nay:

Private Function IsAlarmClockSet (iSecs As Integer, iMins As Integer, fHrs As
Integer) As Boolean

Mot hang s6goi cho ham nay cb thé 1a IsAlarmClockSet (30, 45, 13).

Luu y rang bét cr IGec nao chang ta goi ham nay, ching ta can nho
ban chét cla nhivtng tham s6 nay la gi va ching tiéu biéu cho diéu gi.
Tuy nhién, néu ching ta sir dung cac doi sd da co tén thi diéu nay
khong can thiét.

Dégoi ham trudc day bang cach-si¥dung cac d6i sb cd tén, mdi tham
s6 hinh thirc duoc lién két véi tham s6 hinh thirc ctia né bang cach str
dung cl phap sau day:

FunctionName(formalParl: = actualParl, forma!Par2: = actualPar2:=
actuaiPar2, formalParN: ='actualParN)

Bing cach s dung co cdu nay chung ta cé thé goi ham nhu
sau:bVariable = IsAlarmClockSetdMins: =45, iHrs: = 13, iSecs: = 30)

hoac
bVariable =IsAlarmClockSetdHrs: = 13, iSecs:= 30, iMins: = 45)

Luu y réng ca phap clia cudc goi dén ham yéu cau phai st dung toan
tlr == dé€ lién két mot tham s6 hinh thirc véi tham so thuc té.

Trong mét vai ngdn ngt® nhw C va C++ ngudi ta yéu cau rang ham
phai duoc khai bao bang cach strdung hinh thai ham (function proto-
type). Trong ngdn ngi¥ nay, hinh thai cho ta tén cta ham, gia tri ma
no tra vé sb va kiéu tham sd hinh thirc. Hinh thai ham giap cho nguoi
bién soan kiém tra 16i (xem phu luc A). Mot 16i bién soan xay ra néu
thong tin do hinh thai cung cdp khdong phtu hgp véi thong tin cla tiéu
dé ham hoéc kiéu gia tri ma ham tra v&. Néu cd mét 16i bién soan clia
ki€u nay xay ra thi chuwong trinh khéng dugc thuc thi. Mot hinh thai
dung cho ham trong vi du 5.1 va 5.2 gidbng nhu duéi day:

int rnaxjofjlireejntegers (int, int, int);

Trong hinh thai ham nay khéng cd sy dé cap nao dén tén cla cac
tham s6 thuc t€, chi ¢ ki€u ma théi. Tuy nhién, ta ciling co thé dat tén
clia tham s6 nhuw 1a mét phan cla hinh thai nhw chi dinh duéi day:
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int max. of three integers (int X, inty, int z);

Trong tredong hap nay cac bién X, y va z la cac déi s6 “hi€u ngam”, thi
nhirng bién nay khdng can phai xuit hién trong tiéu dé ham. Chang
ta co thé khai bao ham dugc ding trong hai vi du trudc day véi kiéu
hinh thai nay. Khdng co6 su thay déi can thiét nao xay ra cho chuong
trinh goi hodc cho tw ban than clia ham. Gia tri mot ham tra vé cd thé
duoc bd qua trong mot vai ngdn nglr. Trong tat ca nhirng trwong hop
nay, mét gia tri duoc xac dinh s&n phai duoc chon lam mac dinh.
Trong truong hap ngdn ngtr C gia tri méc dinh la int. B&i vi quy tac
nay co thé thay déi tuy theo tirng ngbn ngl¥, cho nén ching ta phai
tham khao s6 tay chi dan cta ngdn ngir dé tim hiéu thém gia tri mic
dinh c6 dugc dung hay khéng dugc dung.

Noi hoan hao cta hinh thai ham bén trong chuong trinh sé dugc thdo
luadn & phan sau trong chuwong nay.

Trong C va C++ gia tri ma ham-trad vé dugc chi dinh mot cach rd rét
bing mét cau Iénh tra v@. Tuy nhién, khéng phai tat ca cac ngdn ngiy
déu sir dung co cdu nay. Vi du-sau'day trinh bay viéc thuc thi ham
max_of_three_integers bang céach sir dung Visual basic.

VIDU 5.4 Hay chi dinh cacyéu t6 can ban clia ham Visual Basic sau
day.

Private Functior MaxOfThreelntegers (aAs Integer, bAs In-
teger, c As Integer) As Integer

Dimmaximum As Integer “declaration of variable maximumas
an integer

maximum=a

If b>maximum Then maximum=b
Elseif omaximum Then maximum=c
End i F

MaxOfThreelntegers=maximum "Notice that the function name
is treated as avariable

End Function
Tiéu dé chia ham nay la
Private Function iMaxOfThreelntegersfa As Integer, b As Integer, c As Integer)
As Integer
Tiéu d& bao gébm nhiéu phan chi dinh nhuw sau:

(1) pham vi hoac hinh dang ctia ham (xem muc 5.3). T private cho
thay r&ng ham nay chi dugc biét bén trong dang hoic module ma
né duoc xac dinh.

(2) tén clia ham. Luu y rdng chang ta phai viét tén clia ham duwéi dang

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuong 5: Cac ham va cac thudng trinh con 287

mot t8 hop cac mau tw chi¥ hoa va chir thuong voi mau tw i duoc
chon lam tién t6. MAu tw i 12 mét thuat nhé dé nhac nhé nha 1ap
trinh hodc bat clr nguoi doc nao rdng ham nay tra v&é mot gia tri
nguyén. Kiéu viét tén duoc cho dudi hinh thikc Ia cha thich Hungari.
Tén cta ham phai duoc dat trong cac ddu méc don tham chi néu
khong cd tham sO.

(3) ki€u di¥ liéu ma ham tra vé. As Integer theo sau cac tham s hinh
thirc trinh bang mdt cach minh nhién rdng ham dic biét nay tra
vé mét s6 nguyén.

(4) sO va kiéu clia ca&c tham sd hinh thirc. Ham nay cé ba tham s6
nguyén nhap vao a, b va c. As Integer cho phép chdng ta xac dinh
ki€u di¥ liéu cua tham sd hinh thic.

N6i dung cla ham nay theo sau tiéu dé va két thac bang tir End

Function.

MA& dé tinh gia tri cuc dai thi gidng-hét nhi ma ctia C va C++ dugc
minh hoa trwéc day. Tuy nhién,-can‘luu y rang trong Visual Basic
ching ta phai chi dinh gia tri tra vé& cta ham bén trong ndi dung
ham. Chung ta thuc hién diéu nay bang cach xir ly tén clia ham y hét
nhw n6 1a mot bién va gan mot gia tri cho né.

C6 moét ngoai 1é rat la thich tha doi véi mot ham tra vé mot gia tri
duoc xem xét trong C va C++ v6i cach dung tlr khéa void. Tlr nay lac
duoc dat trwéc mot tén ham, thi né cho biét rang ham nay sé khong
trd Ve gia tri nao. Mic ~dir-digu-nay-dwdng-nhe-mau thudn véi dinh
nghta ctia mdt ham, nhuwng né st dung trong nhirng tinh huéng a doé
nguoi 1ap trinh quan tdm dén tac dong ctia ham hon la gia tri ma né
tra uvé.
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CHU DIEM 5.2

SUBROUTINES
Cac thubéng tpmh con

Subroutines or procedures, as indicated before, are also self-contained
program structures. Subroutines, unlike functions, do not have to returna
value, and when they do, they use a different mechanism. The declaration
of a procedure, for those languages that require it, is similar to that ofa
function. Likewise, the rules for associating actual and formal parameters
are similar to those of a function.

EXAMPLE 5.5 ldentify the basic elements in the Visual Basic subroutine
shown below.

Private Sub EliminateExtraBlanks (txtlnputBox As TextBox)
txtiInputBox=RTrim(xtinputBox)
txtinputBox=LTrim(txtinputBox)

End Sub

The header of the subroutine,is:
Private Sub EliminateExtraBlanksIinTextBox (txtlnputBox As TextBox)

The name of the subroutine is EliminateExtraBlanksinTextBox and it
receives as an input parameter a TextBox called txtlnputBox.

The keyword Private indicates that this subprocedure is known only
within the form where it is defined.

The keyword Sub indicates.that EliminateExtraBlanks is a subroutine.
The body of this subroutine ends with End Sub.

Notice that the body of this subroutine consists of two function calls to
the built-in functions Rtrim and Ltrim which eliminate the leading ad
trailing extra blanks respectively of the input parameter txtinputBox. The
actions of these two functions alter the content of the textbox that wes
passed as an actual parameter (see Section 5.4).

EXAMPLE 5.6 The following C program converts a given Fahrenheit tem-
perature into its Celsius equivalent.

(einclude <stdio.h>
void ConvertToCelsius(void) ;
double Celsius;

double Fahrenheit;
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void main Q
{
printf ("\nEnter a Fahrenheit temperature ;
scanf (el f", &Fahrenheit);

ConvertToCelsius(Q; printf(*\n\n $6.21Ff Fahrenheit de-
grees are equivalent to %6 .21f Celsius\n\n”, Fahrenheit,
Celsius);

}

void ConvertToCelsius(void)

{
Celsius=(Fahrenheit-32.0)*(5.0/9.0);

}

Notice that the “subroutine” ConvertToCelsius has been implemented
using a function with void as the returning value. ConvertToCelsius oper-
ates on the global variables Celsius and Fahrenheit (see Section 5.3).

HUONG DAN BOC HIEU CHU DIEM 5.2

5.2 CAC TRINH CON

Céc trinh con hodc cac thu tuc nhw da dugc chi dinh trudc day la cac
cau tric chuong trinh ty chita. Cac trinh con khoéng gidng nhu coéc
ham, chung khong trd v& mot gia tri va lic chuang thuwc hién, thi
ching duoc str dung mot co cdu khac hdn. Phan khai bao ctia mot th
tuc dung cho cac ngdén nglr yéu cau nd thi giong hét nhw phan khai
bdo clia mét ham. Tuwong ty vay, cac quy tac dé lién két cac tham so
thuc té va tham so6 hinh thic thi giéng hét nhw cac quy tac dung cho
moét ham.
VIDU 5.5 Nhan biét cac thanh ph&n cin ban trong trinh con Visual
Basic cho dudi day.

Private Sub EliminateExtraBlanks(txtlnputBox As TextBox)

txtinputBox=RTrim(txtlnputBox)

txtInputBox=LTrim(txtInputBox)
End Sub
Tiéu dé cua trinh con la

Private Sub EliminateExtraBlanksIinTextBox (txtinputBox As textBox)
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Tén cla trinh con la EliminateExtraBlanksInTextBox va né nhan
dugc mot tham sd nhap vao mot TextBox co tén la txtinputBox.

Tir khéa Private chi ra rang thi tuc con nay chi duoc biét bén trong
dang ma né xac dinh.

Tir khéa Sub chi ra rang EliminateExtraBlanks |a mét chuong trinh
con. Noi dung cuda trinh con nay két thic badng End Sub.

Luru y rdng ndi dung cla chuong trinh con nay bao gém hai ham goi
dén cac ham dugc tao san Rtrim va Ltrim dé loai bd cac khoang tréng
dw dirng dau va dirng cudi trong (g clia tham sd nhap vao txtinputBox.
Céc hanh dong cla hai ham nay lam thay d6i ndi dung cla textbox
duoc truyén qua dudi dang la mot tham soé thuc té€ (xem muc 5.4).

vi DU 5.6 Chuong trinh C sau day bién ddi mot nhiét do Fahrenheit
sang nhiét do twong dwong Celsius cua no.

ttinclude <stdio.h>

void ConvertToCelsius(void);
double Celsius ;

double Fahrenheit;;

void main Q

{
printf ("\nEntera Fahrenheit temperature
scanf ("elf ", ScFahrenheit);
ConvertToCelsiusQ; printf("\n\n $6 .21f Fahrenheit de-
grees are equivalent to %6 .21f Celsius\n\n" , Fahrenheit,
Celsius);

}

void ConvertToCelsius(void)

{

Celsius=(Fahrenheit-32.0)*(5.0/9.0);

}

Lwu y rang “chuwong trinh con” ConvertToCelsius da duoc thuc thi
bang cach str dung mét ham véi void 1am gia tri tra vé ConvertToCelsius
hoat déng trén cac bién téng thé Celsius va Fahrenheit (xem muc 5.3).
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CHU DIEM 5.3

SCOPE AND LIFETIME OF IDENTIFIERS
Phom vi va thoi gian ton tgi cia cdc bd nlian dong

A useful concept in understanding the interaction of the different com-
ponents of a program is that of the scope or referencing environment.
This term defines the “visibility” of each variable, constant, function, or
subprocedure. That is, the scope determines where a variable or constant
can be used and where a function or subroutine can be referenced or in-
voked. The rules that allow a programmer to determine the referencing
environment at any one time are called the scope rules. These rules may
vary from language to language; however, in all languages we can differen-
tiate between a global and local scope. When the visibility of a variable,
constant, procedure, or function is confined to a section of the program,
module, or form we say that the scope is focal. Otherwise, we say that the
scope is global. For example, if duringthe lexecution of a program a vari-
able can be accessed at any time from—any function and subroutine, the
variable is said to be a global variable;-However, if the variable can only be
accessed within the function or subprocedure that defines it, the variable
is said to be local. The following_sections_ illustrate_how these rules apply
to G, CH-, Java, and Visual Basic.

When a program starts,executing, all rof-its-iglobal. variables are allo-
cated storage in main memory. Likewise, when a function or subroutine
starts executing, all the local variables are allocated storage in main memory.
The memory storage allocated to the global variables remains for the en-
tire duration of the program. However, the storage allocated to the local
variables of a function or subroutine is released as soon as the function or
subroutine finishes executing. The term lifetime of a variable or constant
refers to the duration of its storage allocation during the execution of the
program. In other words, the lifetime determines how long a variable re-
tains its assigned values. Using this definition we can say that the lifetime
of global variables is for the entire duration of the program. The lifetime of
all local variables, in general, is limited to the execution of the function or
subprocedure that defines them.

Before addressing the issues of local versus global variables, let’s con-
sider when to use one over the other. The basic rule to remember is that
the scope of a variable should be kept as narrow as possible. The main
reasons for this are:

(1) Better organization in the program’s structure. It has been recog-
nized that the indiscriminate use of global variables may have un-
desirable side effects. The fact that a variable can be accessed from
anywhere in the program also opens the possibility of being able to
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modify the content of the variable anywhere in the program. IfJ
global variable is changed at several places and its final resultii
not what we anticipated, it may be difficult to determine where it
was changed last. To avoid this problem we need strictly to limt
the number of places where a global variable can be changed. Ide-
ally, global variables should be modified in only one place and ae
place only. This restriction will force us sometimes to look at the
program design several times; however, in the experience of the
authors it is a worthwhile effort.

Conservation of memory. Since global variables must exist for the
entire duration of the program, their storage locations in main
memory must be maintained. This obviously increases the amount
of memory that the program uses at any one time.

Prevention of access to global variables. Most languages allow &
ers to define variables with the same name at different places of
the program. If a local variable is defined inside a procedure o
function and its name is shared by-a global variable then the globl
variable is no longer visible inside the function or procedure.

5.3.1 Scope of Identifiers in GC++-and-Java - Pham vi cla cac bd nhan
dang trong C/C++ va Java

In C, C++, and Javalall;variables thatiare declared outside the body of
functions are global; any module can use them. On the other hand, vari-
ables declared within the body, of a function are. always local to that func

tion.

EXAMPLE 5.7 What is the scope of the variables in each of the functions
shown below? What is the lifetime of the global and local variables?

#include<stdio.h>

void print_double_sum (int, int);

void princ-triple-sum (int,int);

int total-value, /* This is aglobal variable */
int main Q

{

intvaluel, value2 ;

printf("input two integers :%);
scanf(*8d%d", kvaluel, &value2?);
print_double_sum (valuel, value2);

print_triple_sum (valuel,value2);
return (0):

}

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuong 5: Cac ham va céac thuong trinh con 293

void print_double_sum (intvall, intval2)

total_value=2* (vall+val2) ;printf ("The double value of the
sum of %d and %dis=%d\n", vail, val2, total-value) ;

}

void print- triple_sum (intval3, int val4)

{

total value=3* (val3+val4) ; printf ("The triple value of the
sumof. %d and %d is =8d\nl, val3, val4, total_value) ;

)

The variable total_value is defined before main and any other function
in the program. The visibility of this variable is global. That is, it can be
referenced from any other function in the program. Observe that this vari-
able can be accessed within the functions print double sum and print
triple_sum.

Variables valuel and value2 are definedywithin the main program and
are local to that function. That is,|if We try to reference either of these
variables outside main we will get an error. Forinstance, if we try to use
these two variables in any of the print-statements of the functions print
double_sum or print trjple_sum we will get a compilation error.

Variables vail and ‘val2-“are”both 'defined-within the function
print_double_sum. They are local variables to this function only. That is, if
we try to reference eithlervof thesecvariables ‘outside 'this function we will
get a compilation error.

Likewise, val3 and val4 are both defined within the function print triple
sum. They are local variables to this function only. That is, if we try to
reference either of these variables outside this function we will get a compila-
tion error. Figure 5-4 illustrates this visibility of the variable in this example.

Fig. 5-4 Scope of variables for Example 5.4.
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The global variable total _value has storage allocated to it for as longa
the program is executing. Local variables vail, val2, val3, val4 are alo-
cated storage as long as the functions in which they are defined are execut-
ing. Their storage is released when the functions finish executing. Vari-
ables valuel and value2 have storage allocated as long as the program is
executing since they are declared in the main function.

Local variables declared with the static attribute retain their values
even after the function or subroutine in which they are declared has fin-
ished executing. Static variables are only visible when the function o
subprocedure in which they are defined is executing. These types of vari-
ables are generally used to keep track of running totals or in situations
where it is necessary to make a decision based upon the number of times
that a function has been called. Table 5-1 shows a partial classification of
the scope and visibility of variables in the C/C++ languages.

Table 5-1 The Scope and Lifetime of C Variables.

Place of jDeclaration

within the Program Keyword Viability Lifetime
Before all functions Throughout the program  For the entire duration
including main of the program
Inside a function Only within the function  While function is executing
Inside a function Static Only within the function | 1)For the entire duration of

the program

EXAMPLE 5.8 The C function shown below illustrates the use of static
variables. This function doubles its previous output every time that it gets
called. However, the first time it gets called it prints its initial input pa-
rameters and rettimd a zero.
#mcludeolLdio .h>
int double_it(void);
int a-5, b*2;
void mainQ)
(C printf("%d \n*“, double_it(Q);
printf(%d\n*, double_it(Q);
printf(-%d\n", double_itQ);
printfC%d\n”, double_itQ) ;
printf(“%d\n*, double_it(Q) ;
) /* end of main */
int double_it (void)
{static int previous.value;
static int number_of previous_calls=0;
if (number_of _previous_calls=»0) {
printf (“The initial values are %d and %", a, b);
nuraber_of_previous_calls*+;
return(©); )
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else if (number_of_previous_calls=»1) {
previous_value«2*a*b;
number_of_previous_calls++;
return (previous.value) ; )

else {
number_of_previous_calls++;
previous.value-2“previous.value;
return(previous_value); }

) 7/ end of function double_it*/

Notice that in the function double_it the wvariable
number_of_previous_calls is declared and initialized to zero. The first time
the function double_it is invoked, number_of previous_calls has the value
of zero since it was initialized to this value. After the first call to the
function the static variable is no longer initialized and retains whatever
value it was assigned during the last call to the function.

5.3.2 Scope of Identifiers in Visual Basic

5.3.2.1 Global Scope

The widest scope that you can give to any variable or constant in VB is
through the use of the keyward:RubliciThe generalformat declaration for
variables or constants is:

Public Const''ConstantName’[As-data'type] = Value
or
Public VariableName [As dat type]

The square brackets indicate that the specification of the data type is
optional. However, it always better specify the data type of all constants
and variables. This book will follow this convention.

After a public constant or variable has been declared, it can be refer-
enced anywhere in the project. However, there are restrictions as to where
in your program you can declare Public variables or constants. Depending
upon where the variable or constant is declared, there may be some re-
strictions on how they are referenced.

Public variables can only be declared in the General Declaration section
of a Class, Standard, or Form module.

Public constants can only be declared in the General Doclatation sec-
tion of a Standard module.
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EXAMPLE 5.9 Assume that you declare a VB Public integer variable
iTotalCount. What is the scope of this variable?

The answer to this question depends on where you declare the variable.
If the variable was declared in a Standard module then all modules within
the application can access the variable just by using its name. For ex-
ample,

iTotalCount = 15

If the variable was declared in a Class or Form module, then the vari-
able is considered as properties of the Class or Form. For example, if the
variable is declared within a form called frmInitialForm, then the variable
can be referenced as follows:

frminitialForm.iTotalCount = 15

Notice that this feature will allow you to declare variables with identi-
cal names in all forms of the project—To reference any of these variables
outside the form we would need to:-precede them with their corresponding
form’s name.

5.3.2.1.1 Private Variables

Variables declared Private within the General Declaration of a Form,
Class, or Standard Module' cannot<be' referenced‘outside the Form, Class,
or Standard module where they were defined.

5.3.2.2 Local Scope
All variables declared inside an event procedure, general procedure, or
function are considered local to that procedure or function. All variables

declared using the keyword Dim are local variables. Another way of declar-
ing local variables is through the use of the keyword Static.

EXAMPLE 5.10 The following subroutine changes to uppercase the text
that the user types in a textbox called txtCategory.

Private Sub txtCategory_KeyPress (KeyAscii As Integer)

Dim stCharacter As String
stCharacter=Chr(KeyAscii)
stCharacter=Ucase(stCharacter)
keyAscii=Asc(stCharacter)

End Sub

The KeyPress event occurs whenever the user presses a key that has ar
ASCII code. This procedure receives as its input an integer parameter thal
represents the ASCII code of the character pressed by the user. The nam<
of this input parameter is KeyAscii.
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The initial action of this procedure is to convert to a character the
integer input parameter KeyAscii. This is carried out using the built-in
function Chr which returns the ASCII character whose code is given by
KeyAscii. The local variable stCharacter holds this character. The content
of the variable stCharacter is then changed to an uppercase character
using the built-in function Ucase. Finally, the integer ASCII code repre-
senting the uppercase character is assigned to the variable KeyAscii.

The code used in this procedure can be used whenever it is necessary to
convert input text to all uppercase as the user types into a textbox. The
string variable stCharacter is local to this subprocedure regardless of how
many times the same code is used in similar procedures associated with
other textboxes. The variable stCharacter cannot be referenced outside
this procedure.

5.3.3 Scope of Procedures

In Visual Basic, procedures follow-scape rules similar to the rules al-
ready defined for variables. There are-two levels of scope rules for proce-
dures within an application. Functions'or procedures defined as Private
can only be called from some other procedures or functions within the
same Form, Class, or Standard module. Public procedures or functions can
be called from anywhere within a project.

EXAMPLE 5.11 The Visual Basic procedure shown below accepts a name
from a user and displaysitialldn:uppercase ascsoonias the user presses the
Enter key. This VB program uses public and private procedures. The pseudo
algorithm for the program is shown below:

IT KeyPress=ReturnKey Then
Display Name In Uppercase
Clear Name

Else
Save Input Character

End 1 F

The implementation of this algorithm in Visual Basic uses the following
form and objects.
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I~ Form

U Text
box
(input)

— Label
(input)

The textbox is named txtName.

The label, where the name in uppercase is displayed, is named
IblUpperName.

¢ The form is called frmName:

The general module-section’ 'of the' program 'should look like this:

Option Explicit

Public stName As String

Public Sub SavelnputCharacter (KeyAscii As Integer)
IT KeyAscii <> vbKeyBack Then
stName=stName & UCase(Chr(KeyAscii))
End If

End Sub

This procedure clears name typed by the user in the textbox
Public Sub ClearName(Q
stName="""
frmName ItxtName .Text=""
End Sub

In the form module the code section should look like this:

When the user presses the Enter Key (Return Key) the procedure dis-
plays the name of the user in caps on the label underneath the textbox. Al
other characters are converted into uppercase and saved until the user
presses the return key.
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Private Sub txtBoxl_KeyPress(KeyAscii As Integer)
IT KeyAsci i=vbKeyReturn Then
DisplayNamelnUpperCase
ClearName
Else
SavelnputCharacter (KeyAscii)
End IT
End Sub

This procedure, as its name indicates, displays the name typed by the
user.

Private Sub DisplayNamelnUpperCase(
IblUpperName .Caption=stName
End Sub

Every time the user presses a Key 'in“the textbox the program checks to
see if the pressed key is the Enter Key. Notice that we compare the code of
the input key given (by keyAscii) with the global VB constant vbKeyRetum
(ASCII code 13). If the Enter key is detected the program displays the
message and clears the ‘content of the'textbox.

The Public procedure SavelnputCharacter. changes every input charac-
ter to its uppercase equivalent. The ‘procedure uses the global variable
stName to save the user’s-keystrokes:—It-does-this=by concatenating, that
is, by putting together, each new input character with the previous input
characters. In this case we have also ignored the backspace key. This way,
if the user happens to use the backspace key, we avoid displaying a charac-
ter that looks like this | as part of the user’s name.

The Public procedure DisplayNamelnUpper writes the content of the
global variable stName into the caption of the label used to display the
name.

Ths Public procedure ClearName sets the global variable stName and
the content of the textbox to the Null string, therefore clearing their con-
tents. Notice that to set the property of the textbox to the Null string, the
textbox name has to be preceded by the form’s name.
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CHUTHICHTU VUNG

scope : pham vi

referencing environment :  moi trudng tham chiéu
lifetime : thoi gian sdng

static variables: cac bién tinh

HUONG DAN POC HIEU CHU PIEM 5.3

53PHAM VIVATHOIGIANHOATDONG CUACACBONHANDANG
Khai niém hiru dung dé hiéu biét sv giao tiép gilta cac thanh phan
khac nhau ctia mot chwong trinh dé la pham vi hodac moi trvdng tham
chiéu. Muc nay xac dinh tinh “hién thi" cia moi bién, hdng, ham hoic
thd tuc con. C6 nghfia réng pham vi sé xac dinh cho biét noi ma mét
bién hodc mot hang co thé dwoc dirng va noi ma mat ham hodc trinh
con c6 thé dwoc tham chiéu hodc droclvién dan. Cac quy tac cho phép
nha 18p trinh xac dinh moi trikgng-tham chiéu tai bat ct thoi diém
nao goi la cac quy tic dinh pham vi. Nhitng quy tac nay cé thé thay
d6i theo tirng ngdn gtk tly -nhién; trengrhdu; hétymoi ngdn ngi ching
ta co6 thé phan biét sy khac nhau giira mot pham vi téng thé va pham
vi cuc bd. Lac tinh_hién thi.cta mat bién, mot hang, mot tha tuc cla
mot ham dwgc khang dinh cho motphan cla chuong trinh, mat modun,
hodac mot dang thi ching-ta~bado-rang-day-ta-pham vi cuc bd. Nguoc
lai, ching ta bao rang pham vi nay la pham vi tdng thé. Vi du, néu
trong sudt qua trinh thyc thi mot chuong trinh, mot bién c6 thé duoc
truy cap vao bat cv thoi diém nao tir bat cv ham nao DO thi tuc con,
thi bién no dwoc goi la bién téng thé. Tuy nhién, néu bién chl co thé
dugc truy cap bén trong mot ham hodc thd tuc con nham xac dinh no,
thi bién nay dwgc goi la bién cuc b. Phan sau day minh hoa cach ma
nhitng quy tdc nay ap dung cho ¢, C++, Java va Visual Basic.

Ldc mot chwong trinh b&t dau thuc thi, tdt cA cac bién tdng thé
cla n6 dugc cdp phat chd lvu trir trong bd nhé chinh. Clng vay
trong mdt ham hodc mat thwong trinh con bat ddu thwc thi thi
tdt ca cac bién cuc bd déu dwoc cdp phat chudn cla nd trong bd
nhé chinh. Chd lvu tri bd nhé dwge cdp phat cho cac bién téng
thé sé& lwu lai trong qua trinh thwc thi chwong trinh. Tuy nhién,
lvu trit dwgc cdp phat cac bién cuc bd cua mot ham hodc thu tuc
con thi bi chd&m d&t ngay khi ham hodc thi tuc con hoan tat
viéc thyc thi. Thuat ngl thoi gian s6ng ciia mot bién hodc mot
ham s& ham chi dén thoi gian cdp phat lvu tri® clia nd trong
sudt qua trinh thyc thi chuong trinh. N6i cach khac, th¢i gian
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séng xac dinh mot bién dwoc gilr lai bao lau gia tri dwgc gan
cho nd. Bang cach st dung dinh nghfa nay, ching ta c6 thé bao
rang thai gian song clia cac bién téng thé la toan bd thoi gian
hoat déng clta chwong trinh. Con thoi gian s6ng cla cac bién
cuc bd noi chung bi gi¢i han trong thoi gian thyc thi ham hoac
tha tuc con v6n xac dinh ching.

Trude khi dé cap dén nhirng bién cuc bd va bién téng thé, thi ching ta
hay xem xét lic nao thi s dung loai nay va lic nao thi st dung loai
khac. Quy tic can ban can nha dé la pham vi ctia mot bién duoc gitra
cang hep cang t6t. Cac ly do chinh cla diéu nay la:

(1) TG chirc t6t hon cdu tric cla chuong trinh. Ngudi ta nhan thdy
rang viéc st dung ao at bién t6ng thé cd thé dwa ra nhitng anh
hwrdng ngoai y muén. Sy that 1a moét bién c6 thé truy cap bat cl
noi nao trong chuong trinh. Cling mé ra mot khd nang la chinh
slra mot ndi dung cda bién do6 bat c noi nao trong chuong trinh.
Né&u mot bién tdng thé thi thay ddi & mot vai chd nao d6 va két
qua sau clng cta né khéng nhiwy ban mong doi, thi khé dé xac
dinh dwoc nd bi thay d6i 1an cudi & dau. DE tranh sy c6 nay,
ching ta phai nghiém ngat'gi6i-han so cac chd noi ma bién téng
thé c6 thé bi thay ddi. Xét didu kién Iy twdng, cac bién téng thé
nén duoc chinh sra,chi-motngima thdi, Han-ché nay sé tap trung
ching ta & mot nai nao do dé xem xét viéc thiét ké chwong trinh
nhiéu lan. Tuy nhién, theo kinh nghiém cla tac gia thi day la mot
nd lwc co gia tri.

(2) Bao tri dwoc bd nha. Boi vi cac bién tong thé phai hién dién trong
sudt qua trinh thyc thi chuong trinh cho nén céac vi tri lvu triv
ching trong bd nhé chinh phai dwgc bao quan. RS rang rang diéu
nay sé lam gia tang bd nhé ma chuong trinh dé st dung tai bat c
thoi diém nao.

(3) Ngan chan sy truy cép vao cac bién tong thé. Hau hét cac ngdn
ngtr déu cho phép nguoi ding st dung cac bién voi tén giéng
nhau véi cac vi tri khac nhau cda chuong trinh. Néu mot bién cuc
bd dugc xac dinh bén trong thl tuc hodc ham va tén cla né duoc
chia sé bdi bién téng thé thi bién tdng thé khong con dwgc hién
thi bén trong ham hodc thd tuc nira.

5.3.1 Pham vi cla cac by dinh dang trong C/C++ va Java

Trong C, C++ va Java tat ca cac bién déu dugc khai bao bén ngoai ndi
dung cda cac ham duoc goi la bién téng thé; bat cir modun nao cling
¢6 thé st dung ching. Nguwoc lai, cac bién dwoc khai bao bén trong noi
dung thi luén ludn la cuc bd d@di voi ham do.

VIiDU 5.7 Pham vi cac bién trong méi mot ham dugc cho dudi day la
gi? Thoi gian séng cla bién tdng thé UDbién cuc bd la gi?
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#include<stdio-h>

void print_double_sum (int, int);

void print-triple-sum (int,int);

int total-value, /* This is aglobal variable */
int main Q

~

intvaluel, value2 ;

printf("input two integers:©);
scanf (*8d%d" , Stvaluel, &value2);
print_double_sura (valuel, value2);
print_triple_sum (valuel,value2);
return ©O) ;

}

void print_double_sum (®ntvall, intval2)

total_value=2* (vall+val2);print f("The double value of the
sum of %d and %d is =%d\n"5-vall,val2 , total-value) ;

}

void print-"triple_sum-(intval3';, intval4)

{

total value=3* (val3+val4);print f{ The triple value of the
sumof. %d and %d is=8d\nT,Vval3~,val4, total_value) ;

}

Bién total_value dwgc xac dinh trwéc ham s6 chinh va bat ci ham s6
nao khac trong chuong trinh. Tinh hién thi cGa bién nay la téng thé.
C6 nghta rdng né cé thé dwoc tham chiéu trong bat ct ham nao khac
trong chrong trinh. Quan sat ta thdy réng bién nay cé thé dwoc truy
cap trong ham print_double_sum va print_triple_sum.

Cac bién valuel ua value2 dwgc xac dinh bén trong chwong trinh
chinh va Ia bién cuc bd ddi véi ham dé. Diéu nay c6 nghia rang néu
chling ta tham chiéu mdi trong s0 cac bién nay bén ngoai ham chinh
thi ta s& nhan dwoc 16i. N&u ban s dung hai bién nay trong bat ct
cau Iénh print nao clra ham print_double_sum hodc print_triple_sum
thi ban s& nhan duoc 16i bién soan.

Céc bién vall va val2 ca hai bién déu duwgc xac dinh bén trong ham
print_double_sum. Chudng la cac bién cuc bd chi doi véi ham nay thoi.
C6 nghta réng, néu ban c8gang tham chiéu méi mot trong s6 c4c bién
nay bén ngoai ham thi ban s& nhan dwoc mot 16i vé bién soan.
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Ciing vay val3 va val4 cd hai clng dwgc xac dinh bén trong ham
print_ trlple sum. Chung la céc bién cuc bd chi cho ham nay. C6 nghia
réng, néu ban thir tham chiéu mdi trong s6 cac bién nay bén ngoai
ham thi sé nhan duvoc mot 16i vé bién soan. Hinh 5.4 minh hoa sw
hién thi cda bién nay trong vi du.

int toul_valuc Bién nay dwoc hién thi thong qua
toan bd chwong trinh, né la mot bién
mainO ( tong thé.

int valuel, valuc2; 3 . . . .
Céc bién valuel va value2 chi thay

duoc bén trong ham nay. Chang la
céc bién cuc by ctia ham nay.

print_double_sum (int vaJ 1, im val2){ , » R n A
<- Céac bién vall va val2 chl hién thi

) bén trong ham nay. Chang la cac
bién cuc bd cla ham nay.

print_double_sum int (vat3, int-vai4){ Céc bién val3 va val4 chl hién thi

bén trong ham nay. Chlng la céc
bién cuc bo.

Hinh 5.4 Cac pham vi,cla céc bién trong vi du 5.4

Bién tdng thé total_value dwoc cdp phat chd lvu tri¢ cho né ngay khi
chwong trinh thuc thi. Cac bién cuc bd vall,. val2, val3, val4 dugc cap
phéat chd lvu triv ngay khi cac ham ma ching Xac dinh dugc thuc thi.
Cho luu trir ca ching bi-ch@m-dirt-lac-cac-ham-hoan thanh viéc thuc
thi. Cac bién valuel va value2 c6 chd lwu trit degc cdp phat khi chuong
trinh thyc thi béi vi ching duoc khai bao trong ham chinh.

Céc bién cuc bd dugc khai béo véi thude tinh static van gilr lai gia tri
cla ching tham chi sau khi chirong trinh hodc thl tuc con ma ching
dwoc khai bao da thyc thi xong. C&c bién static chi thdy dugc lic ham
hodc thd tuc con ma ching dinh nghfa dwoc thyc thi. Nhirng kiéu
bién nay thuong theo ddi toan bd quy trinh hoat dong hodc nhiing
tinh huéng noi ching ta can dua ra quyét dinh dya trén sé lan ma
mo6t ham duwgc goi. Bang 5.1 minh hoa I6p tirng phan cda pham ui va
hién thi cta cac bién tong cac ngdn nglr C/C++.
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Bang 5.1 Pham vi va thai gian séng cua cac bién C

Viétri khai bao bén T khéa Tinh thay dugc Thoi gian sdng

trong chuong trinh

TruGc tdt cd cac ham Théng qua Danh cho sudt thoi

ké ca ham chinh chuwong trinh gian thyc thi chuong

trinh

Bén trong mot ham Chi beén trong Trong khi ham dang
ham dé thuc thi

Bén trong mot ham Static Chi bén trong Trong sudt thoi gian
ham doé thyc thi chuong trinh

VIiDy 5.8 Ham C minh hoa dugi day s trinh bay cach st dung c&
bién tinh, ham nay tang gap doi két qua xudt truéc d6 moi khi nd
dwgc goi. Tuy nhién, lan dau tiénkhi né nhan dugc cudc goi thi nd in

cac tham sd' khéi nhap va tra ué mat)zero.

#include<stdio.h>

int double_it(void);

int a=5, b*2;

void maind

{ printf(*%d \n", double_it(Q);
printf(%d\n", doubdel 1tQ);
printf("%d\n", double_it(Q);
printf(m%d\n”, double_it(Q);
printf(m%d\n’, double_itQ);

) /* end of main */

int double_it (void)

{static int previous_value;

static int number_of _previous_calls=0;
if (number_of_previous_calls==0) {
printfCThe initial values are %d and %", a,
number_of_previous_calls++;
retum(0); }

else iIf (number_of _previous_calls=*i) <
previous_value»2*a*b;
number_of previous_calls++;
return (previous_value); }

else {
number_of_previous_call13+*;
previous_value=2 *previous_value;
return(previous_value); )

) /* end of function double_it*/

b) ;
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Lvuy rang trong ham double_it bién number_of previous_calls dwgc
khai bao va dugc khdi tao sau zero. Lan dau tién ham doubleJt dugc
vién dan, number_of previous_calls c6 gia tri bang zero bdi vi né
duoc khai tao sang gia tri nay. Sau lan goi ddu tién cho ham nay, bién
tinh khdng con dugc khéi tao va dwgc gilr lai bat ky gia tri nao ma né
dugc gan trong sudt cudc goi sau cung dén ham.
5.3.2 Pham vi cla cac bo dinh dang trong Visual Basic
5.3.2.1 Pham vi tong thé
Pham vi rong nhat ma ban c6 thé cung cdp cho bat ky bién ho&c hang
nao cho VB théng qua viéc st dung tir khda public. Khai bao dang
téng quat danh cho cac bién va céac hang la:

Public Const ConstantName [As data type] = Value
hoac

Public VariableName-[As dat type]

D&u moc vudng chi ra rdng dac irung cda kiéu di¢ lidu 14 tuy y. Tuy
nhién, t8t hon ta nén chi dinh kidu“di liéu cla tat cd cac ham va cac
bién. Sach nay sé tuan theo quy-udc nay.

Sau khi mot hang coéng cdng hodc mot bién cong cdng dugc khai bao,
thi nd c6 thé dwoc tham) chidls &CbAt) ciinoi ndotrong d6 an. Tuy
nhién, cting c6 mot s6 han ché é noi chu(yng trinh cta ban co thé duoc
khai bdo cac bién Public hodc cac.hang. -Chi-phu.thudc vao nai ma
hang hodc bién duwoc khai bao co thé c6 mot vai gi¢i han vé cach ma
chiing dwgc tham chiéu.
Céc bién cong cong chi co thé duoc khai bao trong muc khai bao téng
quéat cta Class, Standard, hodc Form, module.
Céac hang cong cong chi cé thé dugc khai béo trong muc téng quat cia
Standard module.
ViDU 5.9 Gia sl rang ban dang khai bao bién nguyén VB Public
iTotalCount. Pham vi cla bién nay la gi?
Cau tra 161 cho cau hoéi nay phu thudc vao khi ma ban khai bao bién.
NEu bién khai bao trong mot Standard module thi tét ca cac module
bén trong trinh &ng dung cd thé truy cip vao bién bang cach s dung
tén cda né. Vi du,

iTotalCount = 15

Néu bién dugc khai bao trong mot Class hodc Form module, thi bién
dugc xem nhu la tinh chat ctda Class hodc Form. Vi du, néu bién nay
dugc khai bado bén trong mot form co tén la frminitialForm, thi bién
nay cé thé dugc tham chiéu duwdi tén:

frminitialForm.iTotalCount = 15
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Lwuy réng d&c tinh nay sé cho phép ban khai béo cac bién voi cac tén
ddng nhat trong tat ca cac dang dé an. D& tham chiéu bat ct bién nao
bén ngoai form ching ta can phai dat trwéc ching tén form tuong
rng.

5.3.2.1.1 Céac bién riéng tu

Céac bién dwoc khai bao Private bén trong khai bao téng quat ctia mot
Form, Class hodc Standard Module khéng thé dwgc tham chiéu bén
ngoai Form, Class, hoac Standard module noi ma ching duwgc xac
dinh.

5.3.2.2 Pham vi cuc bd

T4t ca cac bién duoc khai bao bén trong mot thd tuc bién cd, tha tuc
téng quat, hodc mot ham dwgc xem nhuw 1a bién cuc bd d6i véi thi tuc
hodc ham d6. Tat ca cac bién dugc khai bdo bang cach st dung ti
khoa Dim déu la cac bién cuc bo. Mot cach khac dé’khai bao cac bién
cuc bd dé la thdng qua viéc st dung-tir khda Static.

VI DU 5.10 Trinh con sau day thay d6i kiéu chi hoa cla text ma
nguoi dung nhap vao trong textbox goi la dugc goi la txtCategory.

Private Sub txtCategory_KeyPress (KeyAscii As Integer)
Dim stcharacter,As string
stCharacter=Chr(KeyAscii)
stCharacter=Ucase(stcharacter)
keyAsci i=Asc(stcharacter)
End Sub

Bién co KeyPress xay ra lic nguoi ding nhdn ban phim c6 ma ASCII.
Thi tuc nay nhan né du¢i dang di liéu nhdp mdt tham sd nguyén
bi€u thi ma ASCII cla ky tv ma ngudi ding nhédn 1én. Tén cua tham
s0 nhap nay la KeyAscii.

Hanh dong khoi tao cla thl tuc nay dwoc chuyén sang mot ky tu tham
s6 nhap s6 nguyén KeyAscii. N6 dwoc thwc thi béng cach sir dung ham
tao s&n Chr tra vé ky tyASCII ma cla né dugce cho bdi KeyAscii. Bién
cuc bd stCharacter gitr ky tw nay. Noi dung cltia bién stCharacter sau
do6 duoc thay d6i sang ky tu kiéu chir hoa bang cach st dung ham tao
sdn Ucase. Sau cling, s6' nguyén ma ASCII trinh bay ky tv ki€u in hoa
duoc gan cho bién KeyAscii.

M4& nay dugc dung trong thd tuc cd thé dwge ding trong bat ci noi
nao can thiét dé bién déi text nhap sang tat ca cac chi in hoa khi
ngudi ding gd nhap vao textbox. Bién chudi stCharacter la cuc bd déi
vGi thi tuc con nay bat ké bao nhiéu lan s6'ma giéng nhau duwgc ding
trong thl tuc giéng nhau lién quan dén text box khac. Bién stCharacter
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khong thé dwgc tham chiéu bén ngoai thi tuc nay.

5.3.3 Pham vi cla cac thu tuc

Trong Visual Basic, cac thi tuc tuan theo céc quy tic pham vi twong
tv nhw cac quy tac da duoc xac dinh cho cac bién. C6 hai mic quy tac
pham vi danh cho thd tuc bén trong mot trinh (ng dung. Cac ham
hodc cac th tuc dwgc xac dinh dudi dang Private chi co thé dwoc goi
tr mot vai tha tuc hodc ham khac bén trong cing Form Class hoac

Standard module. Cac th( tuc hodc cac ham Public c6 thé dwgc goi
bat ct noi nao bén trong dé an.

VIiDU 5.11 Tha tuc Visual Basic minh hoa du¢i day nhan tén cla
mot ngwdi ding va hién thi né theo kiéu chi in hoa ngay khi nguoi
dung nhan phim Enter. Chuong trinh VB s dung céac tha tuc public
va private. Thuat toan ma gid cta chwong trinh dwgc minh hoa duéi
day.
IT KeyPress=ReturnKey Then
Display Name In Uppercase
Clear Name
Else
Save Input Character
End If

Viéc thyc thi thuat todn nay trong Visual Basic st dung form va ddi
tugng sau day.

Form

r* Text box
(nhap)

Nhén
(xuat)

*  Textbox duwoc dat tén txtName.

* Nhan, 1a noi theo kiu chi¥ in hoa duoc hién thi, dwoc dat tén la
iblUpperName.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

308 Chapter5: Functions and Subroutines

* Form duoc dat tén la frmName.
Module tdng quat cta chrong trinh giéng nhu dwdi day:
Option Explicit
Public stName As string
Public Sub Savelnputcharacter (KeyAscii As Integer)
ITf KeyAscii <> vbKeyBack Then
stName =stName £UCase(Chr{KeyAscii))
End If
End Sub
Thi tuc nay x6a tén dugc nguoi dung gé nhap trong textbox.
Public Sub ClearName Q
stName="""
frmName ItxtName .Text="""
End Sub
Trong module form, phan ma sé giéng nhuv dwéi day:
Luc nguoi dang nhamphim Enter (phimReturn)thi thd tuc hién thi
tén cla nguoi dung theo chi in hoa trén nhan ngay bén duéi textbox.
TA&t ca cac ky tuv khac déu duoc bién d6i sang k¥t in hoa va dwoc luu
cho dén khi nguoi dung nhan phim return.

Private Sub txtBoxl_KeyPress(KeyAscii As Integer)
IT KeyAsci i=vbKeyReturn Then
DisplayNamelinUpperCase
ClearName
Else
Savelnputcharacter (KeyAscii)
End If
End Sub
Tha tuc nay, nhw tén da ngu y, sé& hién thi tén ma nguodi dung gd
nhap.
Private Sub DisplayNamelnUpperCase(Q
IblUpperName .Caption=stName
End Sub
Mdi lan ngwdi dung nhdn mdt phim trong textbox thi chuong trinh
kié[n tra xem th& phim dugc nhdn céphai laphim Enter hay khong.Luu
y rang chlng ta so sdnh ma cda phim nhap vao dwgc cho bdi keyAscii)
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v6i hang sb' VB tdng thé vbKeyReturn (ASCI1 ma 13). Néu phim Enter
dugc do tim thi chuong trinh nién thi thdng diép va x6a ndi dung cla
textbox.

Tha tuc Public SavelnputCharacter thay d6i mdi mot ky tw nhap sang
kiéu ch in hoa twong dwong. Thd tuc nay sir dung bién téng thé
stName dé lvu cac phim cta nguodi dung. N6 thuc hién digu nay bang
cach dat lai véi nhau méi ky tw nhap méi voi cac ky tw nhap trudc do.
Trong trwong hop nay ching ta cling bd qua phim backspace. Theo
cach nay, néu nguoi dung tinh co st deng phim backspace thi ching
la tranh duwoc viéc hién thi mot ky tw giéng nhw 11a mot phan cla tén
nguoi dung.

Thi tuc Public DisplayNamelnUpper s& viét ndi dung bién téng thé
stName vao phan chi giai cla nhin dung dé hién thi tén.

Thi tuc Public ClearName xac lap bién tong thé stName va ndi dung
clia textbox sang chudi Null, do d6-x6a-ndi dung ciia né. Luu y rang dé
xac dinh tinh chét clOa textbox sang-chudi Null, tén textbox phai cé
tén cta form ding truéc.
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CHU DIEM 5.4

PARAMETER-PASSING MECHANISMS

The term parameter-passing mechanism refers to the different ways
in which parameters are passed to or from a function or procedure. Asve
indicated in Section 5.1, a procedure or function can call any other proce-
dure that is visible to it. The procedure that makes the call is called the
“calling procedure” and the procedure that is invoked is the “called proce-
dure.” There are two basic models of how data transfers take place be-
tween functions or procedures. In one model, actual values are physically
moved from the calling function or procedure to the called function o
procedure. In the second model, an access path is transmitted to the called
function or procedure. What get transmitted are the addresses in memory
where the actual parameters are;

5.4.1 The Pass-by-Value Mechanism= Co ché truyén theo gia tri

When an actual parameter is passed by value, the value of the actual
parameter is used to initialize the corresponding actual parameter. In other
words, the formal parameter;receives)a copy ofithe value of the actual
parameter. Any changes made to the value of this formal parameter do not
affect the value of the actual, parameter,

Pass-by-value is the parameter-passing.mechanism by default in C, G+
and Java.

The following diagram illustrates this parameter-passing mechanism:

) E— i pS— | S Actual parameters

function_call (| [ [ 1)

Copies of actual
parameters

function (| [ [ 1)

A A A

Formal parameters

The called function only receives a copy of the actual parameters. There-
fore, any changes made to the formal parameters do not affect the original
values of the actual parameters.
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EXAMPLE 5.12 The following C program reads in the numerical value for
n and doubles it.

((include <stdio.h>

void DoubleNumber (int);

void main

{

int 1vValue; print f ("\nEnter an integer value: '");

scanf('$d"", &iValue);

printf ¢C'\n\nThe actual parameter is %d" , ivalue) ;

DoubleNumber(iValue);

printf ("\n\nThe value of the actual parameter after the func-
tion call is %d\n\n", iValue) ;

} /7* End of main function*/
void DoubleNumber (int n)

{

printf ("\n\nThe value assigned to the formal parameter is
%d\n\n", n) ;

n=2*n;
printf ('\n\nThe double of the input parameter is %d\n\n" ,
n) ;

1

} /7°End of the function DoubleNumber */

The main function calls the procedure DoubleNumber to calculate the double
of the input number Walue. The value of jValue is printed before and after the
function is called. As the user can verify, the value of iValue is unchanged.
Notice that the formal parameter nis changed in the called function.

EXAMPLE 5.13 Write Visual Basic code that calculates the absolute value
of a given number n. The main form is shown below.

* Absolute Value
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¢ The form is called frmAbsolute.
¢ The textboxes are called txtlnput and txtOutput respectively.
The code for implementing this program is:
Private Sub txtInput_KeyPress(KeyAscii As Integer)
Dim stlnput As String
IT KeyAsci i=vbKeyReturn Then
If IsNumeric(txtinput.Text) Then
txtinput.BackColor=vbWhite
CalculateAbsoluteValue (Val(txtlnput.Text))
Else

MsgBox "Input is not numeric', vbInformation, "In-
valid data”

txtlnput.Text="-txtlnput.BackColor=vbYellow
End If
End IF
End Sub

Private Sub Cal culateAbsoluteValue@®yVal InputValueAs
Single)

IT InputValue>=0 Then

txtOutput.Text=Str(InputvValue)

Else

InputValue=-1nputVvValue
txtOutput.Text=Str(InputValue) End IT
End Sub

The subprocedure txtinputKeyPress determines whether the input
value is numeric. If the input value is numeric the subprocedure
CalculateAbsoluteValue determines the absolute value of the given in-
put. If the input value is not numeric the program displays an error
message and set the background of the textbox to yellow. When the user
enters a correct value the background color is set to white. The
built-function IsNumeric, as its name indicates, is used to verify that
the user’s input is numeric. The user is notified of any invalid input by
means of a message box.

Notice that the formal parameter InputValue is declared with the key-
word ByVal. This way the subprocedure CalculateAbsoluteValue only gets
a copy of the input value. The actual parameter is not changed, even though
the formal parameter is assigned a value with an opposite sign inside the
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procedure. The formal parameter InputValue has been declared as a Single
data type. This data type is generally used for storing values that may
contain a fractional part.

5.4.2 The Pass-By-Reference Mechanism - Cochétruyé&n theo tham chiéu

When an actual parameter is passed to a function or subprocedure using
the pass-by-reference mechanism, the address of the actual parameter is
passed to the formal parameter. This way, the actual and formal parameters
refer to the same memory location. As a consequence, any changes made to
the formal parameter affect the value of the actual parameter. This is the
default mechanism for passing arguments in VB. In Cand CHthis mecha-
nism is implemented using “pointers.” Java does not use these pointers. A
pointer is nothing more than a variable that can hold the address of an
object, which can be either a variable, subprocedure, or function.

As we indicated in Section 1.2.1, every location has a unique address
associated with it. The address of a variable remains constant throughout
the execution of a program, whereas:-the-cantent of the variable may change
many times while the program is executing.

EXAMPLE 5.14 The following C program-illustrates the difference between
the address and content of a variable.

#include<stdio.h>
void main Q

{ int valuel;

printf(m\nThe address of the integer variable valuel 1is:-);
printf("%x" ,ivaluel);

valuel-15;

printf(E\nThe new value of variable valuel is:");
printf("»d",valuel);

valuel*15;

printf(s\nThe new value of variable valuel 1is:-);
printf(«%d" ,valuel);

printf(=\nThe address of the integer variable valuel is: m);
printf(mtx\n\n*,ivaluel); )

The output of this program is:
The address of the integer variable valuel is: 65fdf4
The new value of variable is: 15

The address of the integer variable valuel is: 65fdf4
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Notice that the address of the variable is printed using the address
operator & This operator, when used in conjunction of a variable as illus-
trated in this program, is a reference to the address of the memory loca
tion occupied by the variable. The conversion specification %x used in the
control string of the first and third call to printf indicates that the value
should be printed in hexadecimal. The content of the variable changes
twice during the execution of the program but its address remains the
same. The & operator is commonly used in the scanf function.

5.4.3 Pointers - CAc con tro

In Cand Ct+each data type has a corresponding pointer data type. For
example, the statement shown below declares a pointer to a variable of
type integer. This variable is capable of holding the address of any integer
variable used throughout the program.

int *iPtr; /* declaring an integer to an integer variable *

The * placed to the immediate left/lof the variable iPtr is an unary
operator called the indirection/-or.dereferencing operator. If we as-
sume that an integer variable called iValue has been defined in the pro-
gram, the statement shown below assigns the address of this variable to
the pointer variable. Notice the use of the address operator to reference
the address of the variable liVzalue!

iPtr = &iValue; /* assigning the address of variable iValue.to iPtr %

In this case we say that.the.variable-iPtr.“points to” the memory loca-
tion iValue. The following diagram illustrates this.

The pointer variable points to the address of the first byte of the memory
location of the integer variable iValue (shown in the diagram as occupying
four consecutive bytes).

increasing addresses

When the dereferencing operator is used with a pointer variable, it
accesses the content of the variable that it points to. The following section
of code illustrates the use of both operators.

int x,y; /* declaration of variables x and y */

int * iPtr; /* pointer to an integer variable */
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x = 10; /* new content of variable x */
iPtr = &x /* variable iPtr points to variable x */
y = *iPtr; /* variable y is assigned the content of variable x */

In this last statement *iPtr refers to the content of variable x. The
value of this variable, 10, is assigned to variable y.

5.4.4 Function and Procedure Arguments Using Pointers - Cac ddi s6
ham va thu tuc str dung céc con tré

In languages like CGHand Cthe pass-by-reference mechanism is imple-
mented using pointers. In this method the address of the actual parameter
is passed to a subprogram. The address itself is not modified, but the called
function or procedure may modify the content of that address. Whenever
an address is passed as an actual parameter, the corresponding formal
parameter in the subprogram must-be declared as a pointer.

EXAMPLE 5.15 The following C program swaps the value of two given
integer variables using pointers.

#include <stdio.h>

void swap_values'(Int' *[)dnt )./~ Function prototype */
int a=5, b=2 ;

void main Q

{

printf ("\nThe initial values of the variables a and b are %d
and %d respectively”, a,b);

swap-values (&a,&b) ; /* swap content of variables */

printf C \n\nThe final values of the variables a and b are %d
and %d respectively\n-®, a,b) ; } /7* end of main */

void swap_values (int * iPtrl, int * iPtr2)
{
int temp;
temp=*iPtrl;
*iIPtri=*iPtr2;"
*iPtr2=temp;}
Notice that the addresses of the actual parameters were passed to the
subprocedure using the dereferencing operator and that the corresponding
formal parameters were defined as pointers. In the function prototype void

swap_values (int *, int *); the data type of both parameters is defined as
“pointers to integers.” There is no mention of the name of the parameters.
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This prototype could have been defined as shown below without affecting
the execution of the program.

void swap_values (int *x, int *y) ;

As we indicated before, the role of the variables x and y in the prototype
is that of placeholders. No formal or actual parameter has to be named
after any of these variables.

EXAMPLE 5.16 The following program illustrates the swap function from
Example 5.15 above in C++. It shows an alternate way to pass arguments
by reference. It uses the &, or address operator, instead of the * pointer.

void swap_values (int& iPtrl, int& iPtr2)

{

int temp;

temp=iPtrl;

iPtri=iPtr2;

iPtr2=temp;}
Notice that C++ formal parameters-use’the & to indicate that the memory
location is being passed from the calling program. The variables sent as

actual parameters willnberchanged: [The dineneeded to call this function
does not send the pointers, but the variables themselves.

swap values''(alb); /*"swap’content''of'variables */

In Visual Basic the default parameter mechanism is pass-by-reference.
The following example illustrates this.

EXAMPLE 5.17 The following procedure changes ASCII lowercase charac-
ters to uppercase.

Assume that there is a textbox called txtUserlnput. The subprocedure
associated with the event KeyPress is shown below. As its name indicates,

this event occurs only when a user presses a key that has a corresponding
ASCII code.

Private Sub txtuserlnput_KeyPress (KeyAscii As Integer)
DimCharacter as String

Character=Chr (KeyAscii) "convert inputvalue to character
Character=Ucase(Character) "convert character to uppercase
KeyAscii=Asc (Character) “convert character to ASCII code
End Sub

The input value to this procedure is the integer variable KeyAscii. This
variable represents the ASCII code of the key pressed by the user.
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The subprocedure initially converts the input integer value to a charac-
ter using the built-in function Chr(). This character is then transformed to
an uppercase character using the built-in function UcaseO. Finally, the
uppercase character is converted to its equivalent ASCII code using the
built-in function AscO. Although we have used three separate statements
to perform these transformations, it is possible to combine all three func-
tions in a single statement as follows

KeyAscii = Asc(Ucase(Chr(KeyAscii)))

Notice that the changes to the input parameter are reflected immedi-
ately, since the actual and formal parameters are referring to the same
address.

5.4.5 Parameter Passing in Java - Viéc truyén tham sé trong Java

Java is not a procedural language like Cor G In Java, every function,
or method, is part of a larger class. See Chapter 8 for a full explanation of
the Java language class structure/-Java functions look and behave in a
similar way as C++ functions, exceptithat all class objects are passed by
reference, and all simple types are-|passed by value. Neither the amper-
sand (&) nor the asterisk (*) is everused. Only simple Java functions will
be illustrated here, not the class calling code.

EXAMPLE 5.18 Write a Java function to return a double value represent-
ing the area of a circle; given.the integer, radiusas;a.parameter.

Using 3.14 as the value.of 7.and.the area of a circle as X radius2. The
function may look like this.

public double FindAreaCircle (int radius)
{

final double P1=3.14 ;

return (Pl*radius*radius);

HUONG DAN POC HIEU CHU DIEM 5.4

54 Co CHE TRUYEN THAM SO

Thuat ngt co ché truyén tham sd dé cap dén cac cach khac nhau ma
qua dé cac tham sé dwgc truyén di hodc dén tir mot ham hodc mat tha
tuc. Nhw da dé cap trong muc 5.1, mdt thi tuc hodc mdt ham cé thé co
thé goi bat ky thl tuc ndo khac ma no6 nhin thdy. Tha tuc thwc hién
cudc goi dugc goi 1a “thd tuc goi”va thl tuc dugc vién dan 1a “tha tuc
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goi”> C6 hai mAu can ban ué cach di liéu truy@n gitra cac ham va cac
thd tuc. o trong mau thir nhéat, cac gia tri thuc té thi ham goi va thd
tuc goi cho dén ham va thd tuc dwoc goi. Trong mau thir hai mét
dwong dan truy cap dwoc truyén sang cho ham hodc thi tuc goi. Nhiing
gi dwoc truyén chinh la cac dia chi trong b6 nhé noi ma cac tham so
that sy dang co.

5.4.1. Co cau truyén theo gia tri

Lac mot tham so thuc sv dwoc truyén theo gia tri clia tham so thuc té
dé khéi tao tham s6 thuc té twong (ng. NOi cach khac tham sé hinh
thirc nhan mot ban sao gia tri trong tham s6 thuc té. Bat cl thay doi
nao thuc hién trén gia tri cla tham sb hinh thic nay déu khéng anh
hwéng dén gia tri cia tham sé thuc té.

Su truyén theo gié tri chinh fa mot ca cdu truyén tham so theo mac
dinh trong C, C++, va Java.

So do sau day minh hoa co cdu truyén tham so:

Y Y Y —— tham s6 thuc té

Ham goi ( O ul ul )

aBan sao clia cac tham
sO thuc té

Ham

- Céc tham s6 hinh thirc

Ham duoc goi chi nhan mot ban sao cla tham so thyc t€. Do d6 bat cl
thay d6i nao thyc hién cho cac tham s6 hinh thitc déu khong anh
hudng dén gia tri géc cla cac tham so thuc té.

VI DU 5.12 Chuong trinh C sau day doc gia tri s6 danh cho n rdi
nhan doéi nd.

ttinclude <stdio.h>

void DoubleNumber(int);

void main Q

{

int ivalue; print f C"\nEnter an integer value : m);
scanf('$d” , eivalue);
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printf ¢'\n\nThe actual parameter is %d" , ivalue) ;
DoubleNumber (iValue);

print f C"\n\nThe value of the actual parameter after the func-
tion call is %d\n\n", ivalue);

} /* End of main function*/
void DoubleNumber (int n)

{

printf ¢'\n\nThe value assigned to the formal parameter is
%d\n\n*',n) ;

n=2*n;

printf ¢'\n\nThe double of the input parameter is %d\n\n"
n) ;

} 7°End of the function DoubleNumber */

Hom s6 chinh goi thi tuc DoubleNumber dé tinh toan phan gap doi s6 dau
vao iValue. Gia tri cla iValue dugc in trirdc va sau khi ham dugc goi nhung
ngudi diing c6 thé kiém nghiém, gia tri iVaiue khdng bi thay déi. Luu y rang
tham s6 hinh thitc n bi thay d6i trong-ham’ goi.

VIDU 5.13. Hay viét ma Visual Basic.dé tinh gia tri tuyét déi cla
moét n da cho. Dang chinh''dugc'atinh'hoa 'duoi-day.

* Dang nay c6 tén la frniAbsolute.
*  Textbox c6 tén la txtlnput va txtOutput tvong Gng.
Ma dé thic thi chuong trinh nay la:
Private Sub txtlnput_KeyPress(KeyAscii As Integer)
Dim stlnput As string
IT KeyAscii=vbKeyReturn Then
If IsNumeric(txtlnput.Text) Then
txtinput._BackColor=vbWhite
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CalculateAbsolutevValue (Val(txtlnput.Text))
Else

MsgBox "Input is not numeric”, vbInformation, “In-
valid data"

txtinput.Text="""
txtlnput: .BackColor=vbYellow
End If
End If
End Sub
Private Sub Cal culateAbsoluteValue(ByVal InputValueAi
Single)
If InputValue>=0 Then
txtOutput.Text=str(InputValue)
Else
InputValue=-InputValue
txtOutput.Text=str (InputvValue) End If
End Sub

Thu tuc con txtinputkKeyPress xac dinh cho biét gi& tri dau vao cd
phai la so hay khéng. Néu gid tri dau vao la mat con sé thi tha tuc con
CalculateAbsoluteValue ‘sé 'xac dinh gia tri tuyét déi cla dau vao da
cho. Néu gia tri dau=-vae-khong-phai-la~sé-thi- chuong trinh hién thi
mot théng bao 18i va xac 1ap lai nén cla textbox sang mau vang. Lic
nguoi dung nhap vao motgia tri ddng thi mau nén dugc xac lap sang
mau trdng. Ham dwoc tao sdn IsNumeric, nhw tén né da goi y, dugc
dung kiém nghiém rang gia tri dau vao clla ngudi dung la s6 hay
khéng. Nguoi dung dugc nhdc nhé vé bat ci gia tri nao khdng dang
bang mot hop thdng diép.

Lwvuy rang tham s6' hinh thiéc InputValue dugc khai bao véi tir khéa
Byval. Theo cach nay thi thu tuc con CalculateAbsoluteValue chl nhan
dwgc mot ban sao cla gia tri dau vao, tham sé thuc té khdng bi thay
d6i tham chi tham s6 thiyc t€ dau vao gan véi mot gia tri véi mot dau
bén trong s6 nghich. Tham sb hinh thitc dwgc gan vao mot gia tri voi
mot ddu bén trong tha tuc. Tham s6 hinh théc InputValue dugc thay
thé bang mot kiéu di lieu Single. Kiéu dit lidu nay thudng duoc dung
dé lwu triv cac gia tri cd thé chira mot phan thap phan.

5.4.2. Co cau truyén theo tham chiéu

LGc mot tham sO thyc té truyén cho mdt ham hodc mot thd tuc con
bang cach s dung co cdu truyén theo tham chiéu, thi dia chi cia
tham s0 thuc sy dugc truyén dén thum chiéu hinh thc. Theo céach
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nay tham so thuc té va cac tham chiéu hinh thic déu tham chiéu dén
vi tri bd nhé giéng nhau. & bat civ tham s& nao dwoc thyc hién cho
tham sé hinh thrc déu anh huong dén tham so thuc té€ trudc day, co
cdu mdc dinh danh cho viéc truyén céac déi s trong VB. Trong C va
C++ co cdu nay duoc thwc thi bang cach st dung ‘tac pointer’Java
khong st dung nhitng pointer nay. Mot pointer khéng gi khac hon la
mot bién c6 thé gilr dia chi cia mét d6i twong, nd ¢ thé thi tuc con
hodac mdt ham.

Nhu chdng ta dd chi dinh trong muc 1.2.1 mdi mot vi tri déu c6 mot
dia chi duy nhéat lién két véi nd. Pia chi cia mot bién van gir khong
ddi, mac du trong sudt quy trinh thiec thi mot chuong trinh trong khi
ndi dung cda bién cd thé thay d6i nhidu 1&n trong khi mét chuong
trinh dang dwgc thuc thi.

ViDU 5.14. Chuong trinh C sau day minh hoa sv khéac biét gitra dia
chi va ndi dung cta mot bién.

#include<stdio.h>

void main Q

( int valuel;

printf("\nThe address of the integer variable valuel is:-);
printf(msxm, Svaluel);

valuel=15;

printf(m\nThe new valuel of |\variable valuel , is:");
printi(“%d* ,valuel);

valuel=15;

printt(m\nThe new value of variable valuel 1is:%*);
printf(m%d” ,valuel);

printf(m\nThe address of the integer variable valuel is: e);
printi(“%x\n\n*,Svaluel); )

Pau ra cla chwong trinh nay la:

Dia chi clia bién nguyén valuel la: 65fdf4
Gia tri méi cta bién la: 15

Dia chi cta bién nguyén Valuel la: 65fdf4

Luu y réng dia chi cha bién dwoc in bang céch st dung toan ti dia chi
dau &. Toan tlr nay lic dwgc dung lién két véi mot bién nhu minh hoa
trong chwong trinh nay, thi la mot tham chiéu dén dia chi cta vi tri bd
nhé bi chiém giir bdi bién. Dac trwng bién ddi %x dugc ding trong chudi
diu khién cha cudc goi thi nhat va thi ba ngoai ra printfdugc chi dinh
réng gia tri nén nén duoc in theo hé thdng luc phan. Noi dung cda bién
thay d6i hai Ian trong khi thic thi chuong trinh, nhung dia chi clia n6
thi van gitr khéng d6i. Toan td thuong duoc dung trong ham scanf.
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Céc pointer (con tro)

Trong C++ mdi kiéu di¥ lieu déu c6 mot kiéu di¥ liéu pointe twong ing.
Vi du cau Iénh duwgc minh hoa duéi day khai bdo mot pointe bién
thudc ki€u nguyén. Bién nay c6 kha nidng gilr dia chi clia bat ky gia tri
nguyén nao duwgc dung trong sudt chuong trinh.

int*iPtr;/* cac khai bdo mot sé nguyén sang mot bién nguyén */

ddu * dugc dat ngay bén trai cia iPtr la mot toan tl dwoc goi la
indirection ho#c toan tir dereferencing. Néu ching ta gia st rdng mot
bién nguyén cé tén la iValue dugc xac dinh trong chuong trinh, thi
cau lIénh dugc minh hoa dwéi day sé gan dia chi nay cua bién nay cho
bién pointer. Luu y viéc st dung toan tir dia chi dé tham chiéu dén
dia chi cta bién iValue.

iPtr = &iVaiue; /* sé gan dia chicta bién iValue dén iPtr*/.
Trong tredng hop nay ching ta ndi rang bién iPtr cho “tré dén”vi dia
chi bd nh¢ iValue thi hinh sau day minh hoa diéu nay.

Bién pointer trd dén dia chi cta byté dau tién trong vi tri bd nhé clia
bién nguyén iValue (dwgc minh hoa trong so dd6 bang cach chiém gil
4 byte lién tiép).

iPtr

dia chi tang

Ldc toan tl sy tham chiéu dwgc dung véi mot bién pointer thi nd truy
cap dén ndi dung cla bién ma né tré dén, moét ma sau day sé minh
hoa cach dung hai toan tt.

intx,y /* khai béo cac bién x vay */

int * iPtr; i* trd dén mot bién nguyén */

x=10; /* ndi dung méi cla bién x=/

iPtr = &x; /* bién iPtr trd dén bién x=/.

y="*iPtr; /* biény dwgc gan vao ndi dung cta x*I

trong cau lénh cudi cung nay *iPtr &m chi dén ndi dung cla bién x,
gia tri cta bién nay = 10 dwgc gan cho biény.

5.4.4. Ham va cac do6i sb6 cua thu tuc st* dung Pointer

Trong cac ngdn ngit chdng han nhw C++ va Ccacau truyén bing cach
tham chiéu dwoc thuc thi qua viéc s dung cac pointer thi dia chi nhw
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thé dugc truyén vao mot chwong trinh con. Ty ban than dia chi nay
khéng dwgc chinh stra, nhwng ham duogc goi va thl tuc dugc goi dia
chi d6. Bat ct lic nao dia chi dwoc truyén du¢i dang tham so thuc té
thi tham sé hinh thic twong &ng trong chwong trinh con dwgc khai
bdo du¢i dang pointer.
VIDU 5.15 Chuong trinh C sau day mo ta gia tri cda hai bi€n nguyén
da cho bang cach st dung céc pointer.

#include <stdio.h>

void swap_values (int *, int *) ; /* function prototype */

int a=5, b=2 ; void main

(

printf ("\nThe initial values of the variables a and b are %c
and %d respectively' a,b) ;

swap-values (&a,&b) ; /7* swap content of variables */

printf (*\n\nThe Tinal values.of the variables aand b are %c
and %d respectively\n~,a,b); ) /7~ end of main */

void swap_values (int * iPtrl, _int * iIPtr2)

{

int temp;

temp=*iPtrl;

*iPtri=*iPtr2;"

*iPtr2=temp;}
Luuy réng dia chi cia cac tham sé thuc té dwoc truy'én sang thu tuc
con bang cach s dung toan t& khi tham chiéu va rang cac tham sé
hinh thic twvong (ng dugc xac dinh du¢i dang cac pointer.
Trong nguy&n mau ham void swapjualue (int*, int*); kiéu di lidu cla
hai tham chiéu dwgc xac dinh dwéi dang ‘pointer to intergers” Khong
c6 si d& cap dén tén cha tham s8, ki€u nguyén mau nay cé thé dugc
xac dinh nhuv minh hoa dwéi day ma khéng lam anh hudng dén viéc
thuc thi chwong trinh.

void swap_value (int * X int *y)

Nhu ching ta d& chi dinh truéc day, vai tro clra bién x uay trong
nguyén mau dé la cac chic nang gilr chd (placeholders). Khéng co
tham s6 hinh thic tham s6 thuc té nao duoc goi tén sau bat ky céac
bién nao & day.
VI DU 5.16 Chuwong trinh sau day minh hoa ham ti vi du 5.15 trén
C++ N6 cho thady mdot cach khac néu truyén déi s6 bd tham chiéu. N6
st dung toan t & hodac toan ti dia chi thay vi st dung *pointer.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

324 Chapters: Functions and Subroutint»

void swap_values (int& iPtrl, int& iPtr2)

{int temp;

temp=iPtrl;

iPtri=iPtr2;

iPtr2=temp;}
Lru y réng céc tham s6 hinh thitc CH-sir dung & dé chl ra rang vi tri
bd nhé dang truyén tir chwong trinh goi. Cac bién dwgc g&i dudi dang
cac tham s6 thyc té sé bi thay d6i. Dong can thiét dé goi ham sd nay
thi khdng gi cac pointer nhwng lai gtri tr ban than cac bién.

swap_values (a,b); /* swap content of variables */

Trong Visual Basic cac co cdu tham s6 mdc dinh chinh la truyén theo
tham chiéu. Vi du sau day minh hoa diéu nay.

Vi DU 5.17 Thi tuc sau day thay d6i cac ky tw kiéu chi in thudng
ASCII sang ky tu kiéu chi¥ in hoa
Gia slr rang c6 mat texbox co tén|la txtUserlnput. Tha tuc con lién két
v6i bién cd KeyPress dugc minh hoa du¢i day. Nhv tén da nguy, bién
¢0' nay chi xay ra lic nguoi dung nhdn mot phim cé ma ASCII twong
rng.
Private Sub txtuserinput _KeyPress (KeyAscii As Integer)
DimCharacter as string

Character=Chr (KeyAscii) "convert input value to character
Character=Ucase (Character) "convert character to uppercase
KeyAscii=Asc (Character) “convert character to ASCII code
End Sub

Gida tri dau vao cla thd tuc nay chinh la bién nguyén Keyascii. Bién
nay biéu thi ma ASCII cta phim dugc ngudi dung nhén.

DPau bién ddi gia tri nguyén ky ty bang cach st dung ham duoc tao
Chr(). Ky ty nay sau d6 dwoc bién d6i sang mot ky tw ki€u chir in hoa
bang cach st dung ham dwoc tao s&n Ucase. Sau cung ky tw chi in
hoa duoc bién ddi sang ma ASCII trong duong cla nd béng cach si
dung ham duwoc tao sdn Asc(). M&c du chiing ta da s dung ba cau
Iénh riéng biét dé thyc thi cac phép bién d6i nay, nhwng van co thé
két hop tat cA ba ham trong mot cau Iénh don.

KeyAscii = Asc(Ucase(Chr(KeyAscii)))

Lwu y rang cac thay ddi cho tham s6 dau vao dugc phan anh ngay lap
tlrc bdi vi cac tham sO thuc té va tham s6 hinh thic déu dang tham
chiéu dén cung mot dia chi.
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5.4 .5 Truyén tham sé6trong Java

Java khong phdi la mot ngén ng thi tuc y nhu C hodc C++. Trong
Java mdi ham ho&c méi phuong phap déu 1a mot phan cta mot 16p
I6n han. Xem chwong 8 dé biét giai thich chi tiét v& cdu truc 1op ngodn
nglr Java. Cac ham Java co6 hinh thic va dac tinh y hét nhw cac ham
trong C++ Ngoai trir rang tat cd cac doi tuong l6p déu duoc truyén
boi tham chiéu va tat ca cac kiéu don gian duwoc truyén theo gia tri.
khéng c6 ddu ampersand (&) cling khdng c6 dau asterisk (*) dwoc
dung. Chi cé cac ham Java don gidn da dwgc minh hoa & day con ma
goi 16p thi khoéng.

vi DU 5.18 Hay viét mot ham Java dé tra vé motgia tri gap doi biéu thi cho
dién tich clia vong tron, cho biét ban kinh nguyén la mot thani so.

St dung 3.14 lam gia tri cla p voi dién tich cta hinh tron la p* ban
kinh binh phrong, ham s6 nhu duéi day:
public double FindAreaCircle (nt radius)

{
Ffinal double PI=3 .14;

return (Pl *radius*radius);

}
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SOLVED PROBLEMS
Bai tgp co6 1oi giai

The narrative shown below describes the tasks of a subprogram. Is
this an appropriate description for a function? If it is not, can itke
an appropriate description for a subprocedure?

“The subprogram reads a sequence of integers typed by the
user and returns the average, maximum, and minimum values of the
sequence.”

This is not an appropriate description for a function. A function can
return only a single value and this narrative calls for a subprogram
that returns three possible different values.

This is not an appropriate/description for a subprocedure ei-
ther. Subprocedures and functions should perform single tasks. The
narrative describes four individual tasks to be carried out by a single
subprogram. Each of these actions should be carried out by an indi-
vidual subprogram. The sequence of values should be read by a
subprocedure.CThelaverage; thelmaximumpand the minimum should
be calculated by three individual functions.

The following narrative-describes-the-tasks of a subprogram. What
type of subprogram should perform these actions?

“The subprogram reads a sequence of characters into a series

of consecutive memory locations and eliminates leading (blanks at
the front) and trailing blanks (blanks at the back). It also elimi-
nates a sequence of one or more intervening blanks (blanks in the
middle) by a single blank.”
Functions and subprocedures should perform actions that can be
described by a sentence containing a single subject, a single verb,
and a single object. Following' this convention, it is better to subdi-
vide the task called for by this narrative into several subtasks. Each
subtask, in turn, should be performed by a single subprogram. There-
fore, there should be a single subprocedure to perform each of the
following activities: read the characters into the consecutive memory
locations, eliminate leading blanks, eliminate intervening blanks,
and eliminate trailing blanks. From a design point of view, each of
these procedures should be considered as a building block. Once
these subprocedures have been written, they can be used in subse-
quent programs to perform similar tasks.
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5.3  Write the function prototype for the C functions described below.

(@) Function name: random number generator
Return data type: integer
Input data types: none

(b) Function name: greatest common divisor
Return data type: integer
Input data types: two integer values

(c) Function name: delete leading blanks
Return data type: none
Input data types: none

(d) Function name: string concatenation
Return data type: void

Input data type: pointer to a character, a pointer to a character
constant
Names of identifiers in the-C/language are written with no inter-
vening blanks. We will use a combination of upperand lowercase to
write the function names.
(@ int RandomNumberGenerator (void);

Since the funhction creturns am jinteger wejcan use the keyword
int to specify the return data type. The keyword void indicates
that no input parameters,are-expected.

(b) int GreatestCommonDivisor (int, int);
This function returns an integer value, therefore, we can use
the keyword int to specify the return data type. There are two
integer inputs, therefore, we need to write the keyword int twice
separated by a comma. There is no need to write the name of
any identifier in the function prototype; however, this prototype
could have been written as

int GreatestCommonDivisor (j int, k int);

None of the identifiers in the function header needs to be called

eitherj or k.

(c) void DeleteLeadingBlanks (void);
This function does not return any value nor receive any input.
Therefore, we need to use the keyword void to indicate that no
returning value should be expected from this function. Like-
wise, we indicate that no input parameter should be expected
using the keyword void.

(d) void StringConcatenation (char *, const char * ),
The keyword void indicates that the function does not return
any value. The first parameter to this function is a pointer to a
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character variable or string. The second parameter is a pointer
to a character constant.

Write a Visual Basic program that prompts the user for an input
string and translates each of the characters of the input sequence
into Morse code using the equivalence table given below. Use a func-
tion that returns the Morse equivalent of each letter.

Morse Code

A _ J e S

B .. K _._ T

Cc L _ u ..
D Mo Voo
E . N wW ~
F O (. X

G _ P Y
H Q . Z

I . R

[ J—1

Assume that there-is—only-one-form.called frmMorse with two
textboxes called txtPlainText and txtMorseCode. To limit the length
of the output Morse code to less than 80 characters, limit your input
line to 30 characters maximum.

The code for this program is:

Option Explicit

Private Sub txtPlainText.KeyPress(KeyAscii As Integer)

Dim Character As String

Character-txtMorseCode.Text k * * i EnglishToMorse (Chr (KeyAscii))

txtMorseCode.Text-Character
End Suo
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Private# Function EnglishToMorse (stinputCharacter As String) As String

Select Case stlnputCharacter
Case Is-*A*, ’a*
EnglishToMorse-* _*

Case Is=*B", ™b*
EnglishToMorse-« e« e &
Case Is-""C*, *c*
EnglishToMorse=*_ e« _
Case Is=*D", *d*
EnglishToMorse-*_ e e
Case Is-"E*, ’e*
EnglishToMorse-"«"

Case Is=*F", e<f=
EnglishToMorse-*» e &
Case Is-*G*, ngm
EnglishToMorse=*_ _

Case Is=*H*, “h*
EnglishToMorse-"e = e &
Case Is«*I*, "i*
EnglishToMorse-*=

Case Is="J", "j*
EnglishToMorse=* _

Case Is**K", *k*
EnglishToMorse»m

Case Is*="L*, -1"
EnglishToMorse=“=_" =
Case Is="M*, “m*
EnglishToMorse»_
Case Is»*N", ™n
EnglishToMorse»s"
Case Is»"0", 'o*
EnglishToMorse»_

Case Is=,P*, 'p*
EnglishToMorse=* _ -
Case Is=*Q*, "g"
EnglishToMorse=_ =
Case Is="R", 'r"
EnglishToMorse»®s _
Case Is="S”, *s"
EnglishToMorse» "=

Case Is="T*, ’t*
EnglishToMorse»

Case Is*'U", *u”
EnglishToMorse**s
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Case Is="V*, *V
EnglishToMorse=*s e e

Case Is="W", *W
EnglishToMorse="s _

Case Is="X", °x~”
EnglishToMorse*

Case Is="Y*, "y"
EnglishToMorse=*_ e _

Case Is="z¢, "z°
EnglishToMorse** _ e &
Case Else
EnglishToMorse**"

End Select

End Function

The function EnglishToMorse translates, character by character,
the input typed by the user. The [function EnglishToMorse receives
as its input the ASCII character code of keys pressed by the user. In
all other cases the function-genérates a null character. The Select
Case statement allows the function to choose the appropriate Morse
code for any letter of the :English-alphabet.Notice that the output
characters are separated by a blank.

Implement the,swap .algorithm in Visual Basic.
The initial input screen of this program may look like this:

R R E 3
¢iach of th& bEMM ihcwwi rmnbeftndiM & orikK » V$
w S B m 15 9 50 *
iM P t?f A %m -
~n-t - -
The code to implement this program is shown below:
Option Explicit
Private Sub TxtVall_KeyPress(KeyAscii As Integer)
Dim Character As String
If KeyAscii=vbKeyRetum Then
If IsNumeric(txtVall.Text) Then
txtVal2.SetFocus
Else
MsgBox 'Enter a numeric value*, vbInformation. “Invalid Input*

txtVall.SetFocus
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End If
End If
End Sub
Private Sub TxtVal2_KeyPress(KeyAscii As Integer)
Dim Character As String

If KeyAscii=vbKeyRetum Then
If IsNumeric(txtVal2.Text) Then
SwapValues txtVall, txtVal2

Else
MsgBox "“Enter a numeric value", vbInformation, ’Invalid Input"
txtVall.SetFocus

End If

End If

Private Sub SwapValues(iBoxl As TextBox, iBox2 As TextBox)
Dim temp As String

temp=iBoxl.Text
iBoxl.Text=iBox2.Text
iBox2.Text=temp

End Sub

Observe that the code associated-with each of the textboxes verifies
that the user has typed a numeric value by means of the built-in
function Val. Ifcthe/value|typed;iby: the useris not numeric, the
program warns the user of this fact by means of a message box, and
the focus remains, in, the-textbox.- This_program assumes that the
user proceeds in an orderly fashion and it never attempts to start
typing in the second textbox.
5.6  What is wrong with the following header declaration in C?

int function_header(int x, y, float 2)
This is an erroneous declaration since each parameter needs to be
declared separately. If the user wants to declare two integer formal
parameters, each parameter has to be preceded by the qualifier int.
Therefore, the correct format is

int function_header (int x, inty, float 2)
5.7 If vail, val2 and val3 are integer variables, is it incorrect to invoke
the function of Example 5.1 as max_of_three vall,val2, val3?

Calling the function max_of _three integers as indicated above will
produce an error since the parameters to the function need to be
passed enclosed in parentheses.

5.8  What is wrong with the following C function?

//function to calculate the maximum of two given
integer values

int maximum_of_two (int x, inty)
f
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int temp ;
if x>y )
temp=x;
if >x)
temp=y;
}

There are two types of error in this function. The first is syntacti-
cal, since the function does not return a value. This can be corrected
by writing

return temp

before the closing curly bracket. In this particular function there is
no need to use a temporary-yariable. We could have used return x
or return y to simplify the|code.

The second type of error is a little bit more difficult to discover.
Notice that the function does—not consider the case that the two
input variables may have the same value. In other words, assuming
that the function, s, syntactically; caorrect, the function will return
the maximum of the two input variables only when these variables
are different. To correct this error one of the two if conditions needs
to be changed so it tests for values that are “greater or equal.” There-
fore, the function-ean-be-written—as-follows:

int maximum_of_two (int X, iInt y)

(
it (e=y)
return x;

if Cy>x)
return y;

Are there any errors in the following function declarations and func-
tion calls? If there are, correct them. After correcting the program,
try to run it using a C compiler. Are there any warnings? If there
are, correct them.

//Function prototypes
float square (int X) ;
float triple_it (inty) ;
//Function calls
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5.10

dvall =square (valuel) // assume that valuel is
an integer variable and dvall a double variable

dval2=triple_it (valuel); //dval2 isadoublevari-
able

//Function declarations
void square (intw)

{

return w *w;
}
float triple_it (int x)
{

return square () * x;
}

The header of the square function has been declared with the void
qualifier whereas its prototype—has been declared as returning a
float. Correct this error by changing the function header to float.

1f we run this,program-aftér.correcting it;nwe will see that the
C compiler produces a warning about a possible loss of data during
conversion. This. refers to. the fact that the. input parameters are
integers but the function returns a float. To correct this, short of
changing the type ofthe~input-parameters;“we can use a cast opera-
tor to convert the results of the operations before returning any
value to the calling program. To do this, change the return state-
ments as indicated below.

return w *w; | return (float) w *w;

return square(x) * x; | % return (float) square(x) * x;

Notice that in the function triplejt we have used the square func-
tion as if it were any other variable.

Assume that the following declarations appear in a C++ program.
Are these declarations illegal? Can these two declarations appear in
the same program?

int triple_it (int*)m M ] different functions wilh identical names
in the same program.
double triple.it (double x);
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No. These declarations are not illegal. C++ allows the declaration!
of two or more functions with the same name and in the same pro-
gram provided that these functions have different sets of param-
eters. This means that if the parameters are all of the same type
then the number of parameters in both functions must be different.
If both functions have the same number of parameters then, in ae
of the functions, at least one of the parameters- must be of different
type. This is known as function overloading. This feature of G+
and some other languages allows the programmer to operate m
different data types using functions with identical names. The com
bination of function name and number of parameters is known &
the signature of the function. Using this terminology, we can
say that C++ allows function overloading provided that the signa-
tures of the functions are different.

5.11 Write function prototypes in C to match the following descriptions.
(a) a function named ValidateNumber has three arguments. The
first argument is an integer,—the second argument is a float
number and the third argument| is a double. The function re-
turns a float.

(b) a function named ValidRange operates on three global variables
and returns a float value in the range of -1 to 1 if the number is
in the valid range.

(c) a function PowerOfTwo accepts a floating-point argument and
returns the result of raising the, argument to the second power.

(@) Since the ValidateNumber-function—returns a float value and
has three arguments, its skeleton looks like this:

float ValidateNumber(x,y,z);
Replacing the placeholders x, y, and z with their corresponding
data types, the function prototype is
float ValidateNumber (int, float, double);
We can also write this prototype as float ValidateNumber( intx,
float y, double z);.

(b) Since the function ValidRange operates on three global vari-
ables, it does not need any arguments. Knowing that the func-
tion returns a float value we can write its prototype as

float ValidRange (void)
The fact that the function returns a value between -1 and 1
cannot be expressed as part of the prototype. It is the responsi-

bility of the programmer to ensure that the function meets this
requirement.

(c) Since the function PowerOflivo returns a float value and accepts
a single argument, its skeleton is float(x). Replacing the place-

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuong 5: Cac ham va cac thwong trinh con 335

holder x with the data type of the input parameter, the proto-
type for this function is

float PowerOfTwo (Ffloat);
This function prototype can also be written as
float PowerOfTwo (x float);

5.12 Write function headers in Visual Basic to match the descriptions

5.13

shown below. Assume that all functions are private.

(@) A function named factorial accepts an integer parameter and
returns an integer.

(b) A function named ValidRange accepts as input a double value
and returns True or False depending on whether or not the
value is within a given range.

(c) A function named ConvertToNumeric accepts as input a text
string representing an integer value and returns its numerical
equivalent.

(@) As indicated before, the data-type for functions and variables in
Visual Basic is indicated using the As Data type clause. Accord-
ing to this, the header of-the-factorial function may look like
this
Private Function Factorial (iValue as Integer) As Integer

(b) Since the function ValidRange returns true or false, its data
type must be-Boolean. Therefore, the function header may look
like this:

Private Function ValidRange (dValue As Double)
As Boolean

() The function ConvertToNumeric accepts as input the text string
representation of an integer and returns its numerical repre-
sentation. Therefore, the function header may look like this:

Private Function ConvertToNumeric (stlnputValue as
String) As Integer

Write a Visual Basic program that accepts two integer values from
the user and determines whether the first input value is multiple of
the second. Use a function named IsMultiple that returns true or
false as appropriate.

We could use a simple form with two textboxes to accept the user
inputs. The result (True or False) can be displayed on the form by
assigning it to the caption of a label on the form. In addition, we
may have a command button to do the calculations and another one
to end the program. The form may look like this:
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The code associated with the command button Calculate is shown
below.

Private Sub Calculate_Clkick(Q
Dim i As Integer
Dim j As Integer
i=vVal(txtvall)
j=Vval (txtVal?2)
If ismultiple (iyj):Then
IbIMultiple .Caption=True
Else
IbIMultiple.Caption=False
End IF
End Sub
The values of the textboxes are initially converted to their numeri-
cal equivalents using the built-in function Val. Although the IsMultiple
function could have been called as follows:

IsMultiple(Val(txtVall),Val(txtVal2)), it is better to transform the

contents of the textboxes outside the function call to make the code
a little bit more readable.

The code associated with the Quit function is very simple since
it consists of a single statement, the End statement, which, as its
name indicates, ends the execution of the program:

Private Sub Quit_Click(Q
End
End Sub
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5.14

The function IsMultiple uses the Mod operator to determine whether
the first argument is a multiple of the second argument. This opera-
tor returns the remainder of the division of the first argument by
the second argument. Notice that we compare the result of the Mod
operation to zero since it is a mathematical fact that a number is a
multiple of another if the remainder of dividing the first number by
the second is equal to zero.

Private Function Ismultiple(@Vall As Integer, ival2 As
Integer) As Boolean

IT (ivall Mod ival2)=0 Then
IsMultiple=True

Else
Ismultiple=False

End IT

End Function

Write the function of the previous,exercise in C++.

In the C family, including C++,there is no Boolean data type as
defined in Visual Basic. However,-we will consider that the function
returns a true value if it returns a 1 and false if it returns a zero.
With this in mind, we,can write/,the program,as follows:

(¢include <iostream. h> int IsMultiple (int, int); //func-
tion prototype

void main Q

{inti,j;
cout« "\nEnter the first integer value :"';
cin>>i; cout« '"\nEnter the second integer value :";
cin>>j ;

if (IsMultiple( ,j)==0)

cout« "\nThe Tfirst value is multiple of the
second\n\n";

else

cout« "\nThe Tfirst value is not multiple of the
second\n\n.";}

int IsMultiple (int x, inty)

(
if X%y==0)
return 1;
else
return O;
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Notice that the C++ operator % is equivalent to the Mod operator f
Visual Basic.

Write a function in Visual Basic that accepts as input a value be-
tween zero and 100 and returns a letter grade according to the
grading scale shown below.

Numerical Grade Letter Grade

90 through 100 A
80 through 89
70 through 79
60 through 69
less than 60

mToOoOw

We will assume that the function is private and part of a much
larger program not shown here:
Private Function Let terGrade (Grade As Double) As String

Select Case Grade

Case 90 To 100
LetterGrade="A”
Case 80 To 89
LetterGrade=!'B’’

Case 70 To 79
LetterGrade=""C"

Case 60 To 69
LetterGrade=""D"

Case 0To 59
LetterGrade=""F"

End Select

End Function

In this case we use the Select statement because it allows us to test
for ranges of values in a more compact and more understandable
way than a set of nested if statements.

Using the program skeleton shown below, determine the scope of
all declared variables in C.

int price_per-unit ;
float interest-rate;
double earnings;
void main Q
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{ int stock-type;
float commission;
int rating;

}

double depreciation (intvail, intval2)
{double index_deval ;

float earnings;

return(index-deval);

int internal-revs (float vail, float val2)
(int rating;

float commission;

return(interest_rate*(rating=(vallt/val2)));

)

Variables price_per_unit and interest rate are both global variables
that can be referenced by any of the functions of this program.

The global variable earnings can be referenced by all functions
except by the depreciation function. Notice that this function has a
local variable by the same name.

Variables stock_type, commission, and rating are all local to
main. No other function can reference these variables.

Variables index deval, earnings, vail, and val2 are local vari-
ables to the depreciation function. No other function cam reference
these variables.

Variables rating, commission, vail, and val2 are local vari-
ables to the internal revs function. No other function can reference
these variables.

Notice that the formal parameters vail and val2 are known
only within this procedure and do not have anything in common
with the formal parameters of the same name in the depreciation
function. Similar comment can be made with respect to the vari-
ables rating and commission in this function and the variables by
the same names in the main function.
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What is the scope of the following variables in the program skeleton
shown below? What global variables can be referenced in both main
and functionl?

inta,b;
char c, d;
void main Q
{ float a, d;

}

int functionl (int @
{ char d;
int b;

}

Only variable ¢ can be referenced simultaneously by main and
functionl. Notice that in main-there are two local variables named a
and d. When these variables are I'eferenced in main they always
refer to the local variables, not the global variables. The global
variable b can be'referenced 'inside main since there is no loca
variable with this name.

Similarly, functionl has' three local variables named a, b, and
d. Within this function;—any-reference~to-any variable with any of
these names will always refer to the local variables and not the
global variables. Since none of the local variables of functionl is
called c, we can always refer to this global variable.
In the programming languages of the C family, if valuel is an inte-
ger variable, what is the meaning of &valuel?
valuel is a named memory location. We refer to the content of this
memory location whenever we reference valuel. &valuel is the ad-
dress of the memory location valuel. As Example 5.14 illustrates,

there is a difference between the content of a variable and the ad-
dress of such a variable

Wriie the appropriate C statements that correspond to the follow-
ing situations.

(a) iptr is a pointer to an integer variable.

(b) the variable pointed to by iptr is an integer.

(c) the variable pointed to by cptr is a character variable.
(d) the integer variable whose address is in value_ptr.
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@

©

d

~

and (b) refer to the same situation although they are phrased a
little bit differently int *iptr declares iptr as a pointer variable
to an integer.

char *cptr declares that cptr is a pointer to a character variable.
In other words, the variable pointed to by cptr is a character
variable.

If value_ptr is a pointer to an integer variable and it contains
already the address of a particular

variable, we can always refer to the variable as *value_ptr. This
can be better illustrated as

follows:
int j, *value_ptr;
value_ptr=&j;

*value_ptr=*value ptr+l ; // the content of variable j
is incremented by 1.

520 Consider the following set of memory locations and C-like instruc-
tions. What is the content of the variables and pointers after ex-
ecuting the instructions shown below in sequence? Assume that all
variables are of the same type-and that the Ptr variables are point-
ers to that type of variables.

@
(b)
©
(d)
©
®
(@

Vklue 5

value3 = 15
value4 = 12
Ptr3 = &valued

Ptrl = &valuel

valuel = *Ptr3 + 2
Ptr2 = &value3

value2 = *Ptr2 + *Ptr3
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(h) Ptrd = &value2
(i) value5 = *Ptrl +*Ptr2+*Ptr3*Ptr4

Instructions (a) and (b) set the content of variables value3 and value4
to 15 and 12 respectively.

Instructions (c) and (d) copy the addresses of variables value4
and valuel into the pointer variables Ptr3 and Ptrl respectively.
According to the diagram, the content of Ptrl is now 1000 and the
content of Ptr3 is 102B.

Instruction (e) sets the content of variable valuel to the con
tents of variable value4 plus 2. Notice that *Ptr3 is the content of
the variable whose address is currently stored in Ptr3. Observe
that the current content of Ptr3 is 102B. This is the address of
variable value4. *Ptr3 is the content of the variable value4, which,
according to the diagram, is-12. Therefore, the content of variable
valuel is 12 + 2.

Instruction (f) copies-the-address of variable value3 into Ptr2.
The new value of Ptr2 is [1020:

Instruction (g) adds|the—contents of the variables whose ad-
dresses are in Ptr2 and Ptr3.-Since the content of variable value3
(address 1020) is 15 and the content of variable value4 (address
102B) is 12, the contentjof variable, value2 is 27.

Instruction (h) copies the address of variable value2 into Ptr4.
Instruction, (i), adds-|the, content;, of variables valuel, value2,

value3, and value4 and stores the result into variable values. The
new content of variable values is 68.

Vih*5

Write a C++ subprocedure to implement Solved Problem 5.15. Write
the subprocedure with two parameters; the first parameter is a nu-
meric input parameter between 0 and 100. The second parameter is
used to return the corresponding letter grade. Pass the first param-
eter by value and the second parameter by reference.
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5.22

A subprocedure to accomplish this task is shown below. Notice that
the first input parameter is a float variable (passed by value) and
the second parameter is a pointer to a character variable (passed by
reference). Therefore, when the subprocedure is called the address
of the character variable grade needs to be passed as an actual
parameter. In this procedure a set of nested if . . . else if statements
is used instead of the case statement of problem 5.15 because the
switch statement in C++ does not allow us to test for a range of
values.

#include<iostream.h>

void GetLetterGrade(float, char*);

float score;

char grade ;

void main

(cout<<"\nPlease enter a score between 0 and 100 :;
cin>> score;

GetLetterGrade(score,&grade);

cout<<'"\nThe letter grade is’'<<grade<<endl<<endl; }

/*This procedure receives, as input a value between 0 and
100 and "'returns'’, a-letter, grade; corresponding to the
grade. The first parameter is passed by value; the sec-
ond parameter is passed by reference. Ptr is apointer
to a character/varpablel*

void GetLetterGrade~(Float-i;~char* ptr)

(

it (i>=90&& 1<=100)
*ptr="A";

else if (i>=80 && i1<=89)
*ptr="B";

else If (iI>=70&& 1<=79)
*ptr="C";

else if (i>=60 && i1<=69)
*ptr="D" ;

else If (i>=0 && 1<=59)
*ptr="F ";

)

Write a C++ subprocedure that accepts as input a number of nickels,
dimes, and quarters and returns the corresponding dollar amount.
Pass the variable corresponding to the dollar amount by reference.
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#include<iostream.h>
void HowManyDollars(int,int,int,floats);
void main Q
{ float dollar_amount;
int nickels, dimes, quarters;
cout« "\nPlease enter number of nickels: *;
cin>>nickels;
cout« '"\nPlease enter number of dimes :"
cin>>dimes ;
cout<< "\nPlease enter number of quarters :*;
cin» quarters;
HowManyDol lars(nickels,dimes,quarters,dollar_amount);

cout<<'"\nThe total amount in dollars is
" "<<dollar_amount<gendl«endl ;

}

void HowManyDol lars (int n, int d, int g, float&t)

{
t=(float) (n#%0:05+d*0::0+q*0.25);

}

Notice that we'have' used the“cast'‘operator to convert the entire
result to afloat-value..C++.converts.the. integer values to double
before doing the individual multiplication operations. The resulting
addition is of type double. If we do not use the cast operator the
compiler will produce a warning.

Write a Java function to return the double value of miles per gallon,
given the integer distance and the integer gallons used as a parameter,
public double FindMPG (int distance, int gallonsUsed)

{

return (double) distance/gallonsUsed;

}

Write a Java method that implements the problem in Solved Prob-
lem 5.22. The function should accept a number of nickels, dimes, and
quarters and return the corresponding dollar amount. Remember that
Java can only return a value directly using the return function.

public float HowManyDollars (intnick, intdime, intquart)

{
return (float) (nick*0.05+dime*0.10+quart*.25);
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HUGNG DAN POC HIEU BAI TAP CO LOI GIAI

BAI TAP CO LOI GIAI

5.1 Phan minh hoa duwGi day mé ta cac tac vu cla chwong trinh con.
Cophai la day motphan mo td phu hgp cho ham hay khong?Néu
khong thi n6 c6 thé 12 mot phan mo ta pht hgp cho mot tha tuc
con khoéng?

“Chwong trinh con doc mot chudi cac s6 nguyén dugc ngudi
dung gd nhap roi trd vé gia tri trung binh, gia tri cuc dai va gia
tri cuc tiéu cha day".

bay khong phai la phan mo ta phu hgp dung cho mot ham. Mot
ham chi c6 thé trad vé motgia tri dan vaphan trén day dé goi mot
chuong trinh con dé trad vé ba gia tri khac nhau co thé co.

Pay cling khong phai la phan mo6 t& pht hgp danh cho mot
thi tuc con. Cac thud tuc con-va.caclham chi thic hién nhirng tac
vu don gidn. Phan néu trénchilmo ta4 4 tdc vu riéng biét dwgc
thyc thi bdi mdt chuong trinh con dan. M6i hanh ddng nay nén
thye thi bdi mot chwong trinhcon'riéng biét. Day cla cac gia tri
dwgc doc bdi thd tuc con, gid tri trung binh, gia tri cuc dai, gia tri
cuwc tiu sé dwoda tinh boiiba hamriéng)biét nay.

5.2 Phan sau day mo ta cac tdc vu clia mot chuong trinh con. Kiéu
chuong trinh con’thir¢”thi'nhirng ‘hanh“dong ‘nay la gi?

“Chwong trinh con @oc mot day cac Kyt thanh mot chudi céac vi
tri bd nhé ndm k& nhau va loai bd phan dau (phan tréng dau
tién) va phan trong dudi (phan tréng phia sau)”n6 cling loai bd
mot hodc nhiéu day & gitta (cac khoang trong ¢ gitra) theo mot
day cac ham va cac tha tuc con sé thuc thi cdc hanh déng co thé
dwgc md ta bai mot cau cod chira mot doi twgng, mot chl ngtk, mot
dong tlr va mot tc tlr. Cho phép bién d6i sau day t6t hon ban
chia nhé tac vu dwoc goi bdi cau trén day thanh tac vu con. mdi
tac vu con lan lwot dwgce thyc thi bdi mot chwong trinh con. Do d6
s& c6 mot thi tuc dé thyc thi mdi mot trong s cac hanh dong sau
day: doc cac ky ty thanh cac vi tri bd nh¢ lién tuc, loai bd cac
khoang tréng dirng dau, cac khodny trong & gitta va cac khoang
tréng dudi. T quan diém cda nguoi thiét ké mdi trong s& céc thi
tuc nay nén dugc xem nhuw mot khdi cau tric. M6t khi nhirng thi
tuc nay da duoc viét, ching cd thé dwgc dung trong cac chuong
trinh két qua dé thuc thi nhi*rng tac vu giébng nhau.

5.3 Hay viét nguyén mau ham danh cho cac ham C dwgc mo ta dudi
day:
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(@) Tén ham: random number generator
Ki€u di liéu tra vé: integer
Ki€u di¥ lieu nhap vé: none
(b) Tén ham: gretest common diuisor
Ki€u dir liéu tra vé: integer
Ki€u dir liéu nhap vé: two integer value
(c) Tén ham: delete leading blanks
Ki€u di¥ liéu tra vé: none
Kiéu dir liéu nhap vé: none
(d) Tén ham: string concatenation
Kiéu dir liéu tra vé: void
Kjéu dir liéu nhap vé: tré dén mot ky tw, mot con tré dén mot
hang so' ky tu.
Céc tén clia b nhan dang trong ngén nglr C duoc viét ma khong
¢6 khoang tréng & gitra. Chung|ta sé st dung mot t6 hop cac kiéu
ch in hoa va kiéu ch{r thwong dé viét cac tén ham.
(a) irit RandomNumberGenerator—(void.)
B&i vi ham nay tra vé mt gia tri s6 nguyén nén chiing ta co thé stv
dung tir knoa int'déchidinh kiél'd@ ligu travé) T khoa void chl
dinh rang khdng ca tham s6 dau vao nao dugc mong doi.
(b) int GreatestCommonDivisor(iht,int)
Ham nay tra vé-mot-gia-tri-nguyén-do-dé-ta co thé st dung tir
khéa int dé chi dinh kiéu d& liéu trd vé. C6 hai ddu vao
nguyén. Do d6 ta can phai biét tir khéa int hai 14n dugc tach
roi nhau bang mot ddu phdy. Khong can phai viét tén cla
bét ctr bd dinh dang nao trong nguyén mau ham. Tuy nhién,
nguyén mau nay co thé dugc viét dwdi dang
int GreatestCommonDivisor (j int, k int);
Khong cé phan nao trong cac bd dinh dang trong tiéu dé cla
ham can phdi dwgc goij hodc k.
(c) void DeleteLeadingBlanks (void)
Ham nay khoéng trd vé bat clv gia tri nao va cling khong nhan
bat cr dau vao nao. Do d6 ta can phai st dung tir khéa void,
dé chi dinh rang khong c6 gia tri nao tra vé duoc mong doi
tr ham nay. Ciing vay ching ta chi dinh rang khéng cd tham
s0 chi dinh nao dwgc mong doi tir khod void.
void StringConcatenation (char*, cost chae*);
TU khéa void chi ra rang ham s6 nay khong tra vé bat ci gia
tri nao. Tham s6 dau tién cho ham nay la mot pointer trd

(d

—~
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dén mot bién ky tw hodc mot chudi. Tham s6 thi hai 1a mot
con trd, tré dén mot hang s6 ky tu.

5.4 Hay viEt mot chwong trinh Visual Basic d& nhac nhé ngudi ding
vé mot chudi nhap. N6 dién dich méi mot trong sé cac ky tw cla
day nhap vao thanh ma Morse bing cach st dung mdt ban twong
dwong dugc cho dwéi day.

St dung moét ham dé tra vé twong duong Morse clia mot Ky tu.

M& Morse

. J e S
B ... Ko . T
c L u
D .. M \Y B
E . N 2, w \
F 86 (0] — X ..
G p ol Y
H Q z B
I R

Gia sr rang chi co mot dang dugc goi 1a frmMorse voi hai textboxes
tén la txtPlainText va txtMorsecode. D€ gidi han chiéu dai cha
m& Morse dau ra thi phai nhd hon 80 ky tw, gi¢i han dong dau
vao cla ban Ién dén t6i da la 30 ky tu.

M& danh cho chuong trinh nay la:

Option Explicit
Private Sub txtPlainText.KeyPress(KeyAscii As Integer)
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Dim Character As String

Character-txtMorseCode.Text t * & EnglishToMorse (Chr(KeyAscii))
txtMorseCode. Text=Character

End Sub

Private Function EnglishToMorse(stlnputCharacter As String) As String

Select Case stlnputCharacter
Case Is* *A’, *a*
EnglishToMorse='s _*
Case Iss’B’, *b'
EnglishToMorse=*_ « m «*
Case Is-'C', 'c*
EnglishToMorse**_ « _
Case Is**D*, *d*
EnglishToMorse=m_ «
Case Is*’E', *e*
EnglishToMorse="' ¢*
Case Is* *F*, *f*
EnglishToMorse**s -« o
Case Is-*G*, *g*
EnglishToMorse**_ o
Case Is* *H* ’'h'
EnglishToMorse*'s o o oo
Case Is-'I", *ij2
EnglishToMorse* *e

Case Is*"J", ldjn
EnglishToMorse=*e _
Case Is=*K"', "k*
EnglishToMorse=« _*
Case Is=*L", "1*
EnglishToMorse=*s ¢ om
Case 13="M', ’'m'
EnglishToMorse=_"
Case Is«'N", 'n'
EnglishToMorse=¢'
Case Is='0", *o"
EnglishToMorse=_ _m
Case Is="P', ’'p'
EnglishToMorse="'s __ o*
Case Is="Q", *q'
EnglishToMorse=*_ _ « _»
Case Is='R"™, 'r*

EnglishToMorse="e
Case Is=*S', ‘s
EnglishToMorser* e
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Case Is=¢€TEé, 'té
EnglishToMorse= & &

Case Is='U", 'ui
EnglishToMorse=*s « _¢
Case Is="Ve@, *vé
EnglishToMorse=ee ¢ ¢ =m
Case Is=Bw , wmwé
EnglishToMorse=mes _ ¢
Case Is=8&x&, *x'
EnglishToMorse=m_ =+ =«
Case Is=@&Y", *yE
EnglishToMorse=- ]
Case Is=8z', ‘zE
EnglishToMorse=m_ _ =
Case Else
EnglishToMorse=*4

End Select

End Function

Ham EnglishToMorse dién dich theo ting gia tri vao ma ngudi
g0 nhap. Ham s@ EnglishToMorse, nhan du¢i dang di liéu vao
cta né ma ky tw ASCII cua cac phim ma nguoi dung nhan. Trong
tat ca cac truvong hop khac ham nay tao ra mot ky tv trong null.
Cau Iénh Select Case''cho phép 'ham chon'ma Morse phu hop cho
bt ci* mAu tr nao cla-bang-chi-cai-tiéng-Anh- Liruy rang céac ky
ty xudt dwoc tach véi nhau b&ng mot khoang tréng.

5.5 Thuc thi thuat toan swap trong Visual Basic

Man hinh d4u vao cdu tao cla chuong trinh nay giéng nhuv dudi
day:

Ma thyc thi chwong trinh nay dwgc cho sau day:
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Option Explicit
Private Sub TxtVall_KeyPress(KeyAscii As Integer)
Dim Character As string

If KeyAscii=vbKeyReturn Then
If IsNumeric(txtvall.Text) Then
txtVal2.SetFocus
Else
MsgBox T“Enter a numeric value”, vblInformation, é&lnvalid Input*
txtvall.SetFocus
End 1If
End If
End Sub
Private Sub TxtVal2_KeyPress(KeyAscii As Integer)
Dim Character As string
If KeyAscii-vbKeyReturn Then
If IsNumeric(txtval2.Text) Then
SwapValues txtvall, txtval2
Else
MsgBox é&Encer a numeric-value?, vbInformation, “Invalid Input*
txtVall .SetFocus
End If
End If
Private Sub SwapValues(iBoxl ,As TextBoxl : iBox2 As TextBox)
Dim temp As string

temp= iBox 1 &lext
iBoxl.Text=1Box2.Text

iBox2.Tex t=temp
End Sub

Quan sat cho thdy rédng ma dwoc lién két véi mbi mot texboxes
kiém nghiém rang nguodi dung d&d gé nhap mot tri sé bang cach
dung ham tao sdn Vai. Néu giad tri dwgc ngudi dung gd nhap
khéng phai la mdét con sb thi chuong trinh cadnh béo cho ngudi
dung su kién nay bang cach dung mot hdp théng diép va céc tiéu
diém con gilr lai trong textbox, chwong trinh nay gia s rang
ngudi dung cén tién hanh theo mot cach thirc tha tw khong dugc
thr bat dau gé nhap trong texbox th(+ hai.

5.6 Co diéu gi sai trong phan khai b&o header trong ¢ hay khongt
int function_header (int X, y, float z)

Pay la mot khai béo 16i béi vi mdi mot tham sé can phai duoc

khai bao riéng biét, néu ngudi dung mudn khai b&o hai tham so

hinh thic nguyén, thi mdi mot tham sé phai dugc dat trwéc modi
lugng tlr in, do d6 dang ding cla né la :

int function_header(nt X, y, float z
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5.7 Néu Vall, Val2, Val3 la cac bién nguyén, thi cd gi sai sét khi vi
du ham 5.1 dwéi dang max_of three vall, val2, val3?

Bang cach goi ham max_of_thre_integers nhu dugc chi dinh trén
day ban sé tao ra dwgc mot 10i bdi vi cac tham s6 cho ham nay
can phai dugc chuyén trong cac dau ngodc don.

5.8 C6gi sai véi ham C sau day?

//function to calculate the maximum of two given integer
values

int maximum_of_two (intx, inty)

{
int temp ;
if (x>y)
temp=x;
if (y>x)
temp=y;
}

C6 hai kiéu 16i trong ham nay. Thi nhat la 16i vé ci phéap béi vi
ham nay khongltra/veOmot gialtrilcChoinén ind duoc chinh stra
bang cach viét:

return-temp

truéc khi dong cacddumécngodc.~Trong-ham dac biét nay khdéng
can phai s dung mat bién tam thoi ban cd thé st dung return x
hodc return y dé don gian héa ma.

Kiéu 16i th hai d6 1a kiéu 16i kho kham pha. Luuy rdng ham
nay khéng xem xét truong hap & dé hai bién dau vao co gia tri
gidng nhau, néi cach khac thi gid st thi ham nay giad st ding vé
mat cl phap thi ham sé trd vé gia tri cuc dai hai bién dau vao chi
Iic nhitng bién nay khac nhau. Dé chinh sita 16i nay, mot trong
hai diéu kién x can phai dugc thay ddi sao cho nhitng thr nghiém
danh cho cac gia tri 1a “16n hon hodc bang”do d6 ham co thé
duwoc viét nhw sau:

int maximum_of _two (int x, int vy)

{
if ( x>=y)
return X;

if (y>x>
return vy;
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5.9 CO6 16i nao trong phan khai bao ham va cudc goi ham sau day hay

khéng?NE&u co thé sira ching. Sau khi stra chuong trinh hay thir
chay né bang cach st dung b6 bién soan c, c6 bat cl phan canh
bao nao hay khéng?Néu cé hay chinh skra nd.

//IFunction prototypes

float square (int x) ;

floattriple_it (inty);

/IFunction calls

dvall =square (valuel) .; // assume that valuelis
an integer variable and dvall a double variable

dval2 =triple_it (valuel) ; // dval2 is adouble variable
//IFunction declarations
void square (int w)

{

return w *w;
}
float triple_it (intx)
{

return square (x) *x; )
}

Header cGa ham bac hai dugc khai bdo véi cong cu dinh
lvong void frongokhismguyénomaw (clacnd duoc khai bao
dwéi dang mot_float. HAy chinh sra 18i nay bang cach thay
ddi tiéu dé ham sang float.

Néu ching ta chay chuong trinh nay sau khi chinh sira né.
Chung ta s& thdy rang trinh bién soan ¢ tao ra mot canh bao &
kha nang mat di liéu trong sudt qué trinh bién d6i. Digu nay am
chi dén sy kién rang cac tham s6 dau vao la nhirng s6 nguyén
nhung ham nay la trd vé mot ddu chdm dong. D& chinh stra diéu
nay hay rat ngan sy thay ddi kiéu tham s6 dau vao. Ta co thé
dung mot toan t&r cast operator dé bién déi két qua clia cac phép
tinh trede khi trd vé bat civ gia tri nao cho chrong trinh goi. Bé
thre hién diéu nay hay thay d6i cac cau lénh tra vé nhu duoc chi
dinh dué6i day.

return w *w; | % return (float) w *w;

return square(x) * x; F--—-return (float) square(x) * x;

Lwu y rang trong ham triple_it chiing ta d& dung ham bac haiy
hét nhv n6 da c6 trong bat ky bién nao khac.
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5.10 Gia st rang phan khai bao sau day xuét hién trong chuong trinh
C++. Co6 phai chang phan khai bao nay khong hop ly? C6 thé hai
phan khai bao nay xuat hién trong cing mot chwong trinh duoc
hay khong?

int triple_it (intx); Céac ham khac nhau véi cac tén nhan
dang trong chuong trinh giéng nhau
double triple.it (double x);

Khong. Nhirng khai bao nay khéng hop 8. C++ cho phép cac khai
béo cla hai hodc nhiéu ham c6 tén giéng nhau va trong cting mot
chvong trinh gidng nhau dugc cung cép sao cho nhirng ham nay
c6 cac tap hgp tham s6 khac nhau. Diéu nay c6 nghfa rang néu
cac tham s6 tdt ca cd clng kiéu giéng nhau thi s6 cac tham s6
trong hai ham phai khac nhau. Néu cd hai ham c6 s6 tham s6
gidng nhau thi & trong mot trong s6 hai ham, phai cé it nhat mot
tham s6 c6 ki€u khac nhau. Day dwoc goi la sy qua tai ctia ham.

Ddc tinh nay cda C++ va motivai ngon ngi khac cho phép nguoi

1ap trinh phai thao tac trén cac(kigu di lieu khac nhau béng cach

str dung cac ham végi tén gidng mhau. T6 hap cac tén ham va so
cac tham s duoc goi la chl-ky—cua ham. Bang cach st dung
thuat nglr nay ching ta cé thé bao rang C++ cho phép sy qua tai
ham dvoc cung edp,dé eacchit ky,cla ham Aakhac nhau.

5.11 Hay viét cac giao tlikc ham trong ¢ dé két hap cac phan mé ta
sau day.

(a) Mot ham c6 tén.la.MalidateNumber.cé.ba doi s6. D6i s6 th
nhat la mot sd nguyén, d6i sé thv hai la sé thap phan va dai
s6 th(v ba la mdt s6 gap doi. Ham nay tra vé mot sé thap phan
float.

(b) MOt ham c6 tén la Validrangc hoat dong trén ba bién tong
thé va tra vé mot gia tri dong nam trong mién tr trwong 1
dén 1 néu sd nay nam trong pham vi ddng.

() Mot ham PowerOfTwo chdp nhan mot déi s6 dau cham dong
va trd vé két qua nang doéi s6 1én mot Iy thira bac 2.

(a) B&i vi ham ValidateNumber trd vé mot gia tri dong va co ba
d6i s6 cho nén khung cla né sé giong nhv dudi day:

float ValidateNumber (x,y,z) ;
Thay thé cac placeholders x, y va z vdi cac ki€u di¥ lieu twong
(*ng, nguyén mau ham la
float ValidateNumber (int, float, double);
Chlng ta cung c6 thé viét nguyén mau nay duéi dang float
ValidateNumber (int x, floaty double z).

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaokhoa.com

354 Chapter 5: Functions and Subroutine

(b) B&i vi ham ValidRange hoat dong trén ba bién tong thé, cho
nén né khdng can bat ky doi s6 nao. can biét rang ham nay
trd v& mot gia tri déong ching ta c6 thé nguyén méau cla nd
duwéi dang

float ValidRange (void)
Sy kién ham trd vé mot gia tri gitta -1 va 1~kh6ng thé duoc
trinh bay du¢i dang motpkan clia nguyén mau. day chinh la
trach nhiém cta nha lap trinh dé bao dam rang chuong trinh
dap ng dwgc yéu cau nay.

(c) B&i vi ham PowerOfTwo trd vé mot gi& tri dong va chép
nhan do6i sd don cta né cho nén khung ctia né la float(x) thay
thé placerlolder x VGi ki€u d liéu voi tham ss nhap vao,
nguyén mau cuta kiéu ham nay la:

float PowerOfTwo (float) ;

Nguyén mau ham nay cé thé-twong ¢ng duwoi dang

float PowerQfTwo (X float);

5.12 Viét cac header clia ham trong Visual Basic dé két hop phan md
td dwdi day. hdy bdo ddm rang tat cd cac ham déu la riéng tw.
(@) Mot ham co6 tén lagiai thira chdp nhan mot tham s6 nguyén

roi trd vé mot'gia tri nguyén.

(b) Mot ham c6 tén la ValidRange chdp nhan mot gia tri vao la
mot gia tri double va“tra v§ True hoac False phu thudc va
treong hop gid=tri-dé=eé6=nam-trong=mot mién da cho hay
khéng?

(c) Mot ham c6 tén la ConvertToNumeric chép nhan dugi dang
moét dAu vao mot chudi text bi€u thi motgia tri nguyén va tra
vé gia tri twong dwong sb cla no.

(@) Nhw duwoc chi dinh trwéc day kiéu dir lieu cta ham va bién,
trong Visual Basic dwoc chi dinh bang cac st dung ménh dé
kiéu As Data. Theo digéu nay thi header ciia ham giai thira
nhuv dudi day:

Private Function Factorial (ivalue as Integer) As Integer

(b) B&i vi ham ValidRange trd vé true hodc false, nén kiéu di

liéu cla n6 phai la Boolean, do d6 header clla ham sé gidng
nhu duGi day:

Private Function ValidRange (dValueAs Double)
As Boolean

(c) Ham ConvertToNumeric chdp nhan dau Lo la cach trinh
bay cla text cila mot s6 nguyén va trd vé cach trinh bay so
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clia n6, dé do tiéu dé ham sé giéng nhv & dwéi day:
Private Function ConvertToNumeric (stlnputvalue as
String) As Integer
5.13Hay viét mot chwong trinh Visual Basic chdp nhan hai gia tri
nguyén tr nguoi dung va xac dinh cho biét gia tri nhap vao dau
tién c6 phai 1a bd so6 clia gia tri th hai hay khéng. St dung mét
ham co tén la IsMultiple dé tra vé true hodc false cho phu hop.
Ching ta c6 thé st dung mot form don gidn cé hai textbox dé
nhap gia tri nhap cda nguoi dung. Két qua (True hodc False) co
thé hién thi trén form nay bang cach gan no vao phan cda thich
ctia mot nhan trén form. Ngoai ra, ta c6 thé c6 mot nat 1énh dé
thuc hién cac phép tinh va nat khac dé két thuc chuong trinh.
Form nay c6 thé c6 dang nhu sau:

IsMititle

m Ft* .- Stcond R~Jt
vaéue o Value

Cafclat, 1

Ma cé lién quan vai nut Calculate dwgc minh hoa du¢Gi day:
Private Sub Calculate_Click()
Dimi As Integer
Dim; As Integer
i=Val(txtVall)
i=Val(txtval2)
If ismultiple(i, j) Then
IbIMultiple.Caption=True
Else
IbIMultiple.Caption=False
End If

End Sub
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Gia tri cla cac textbox ban dau dwoc chuyén sang cac s6 twong
duwong bang cach st dung ham dwogc tao san la Val. Mdc du ham
IsMultiple c6 thé dugc goi nhw sau: IsMultipleCVaHtxtVall),
Val(textval2y), song t6t hon la nén bién d6i ndi dung cla céc
textbox bén ngoai cudc goi ham dé lam cho ma dé doc hon.
Ma lién quan véi ham Quit rat la don gian ben vi né chl c6 mét
cau lénh duy nhat, cau Iénh End. Cau Iénh nay két thic viéc thuc
thi chuong trinh.
Private Sub Quit_Click()
End
End Sub
Ham IsMultiple st dung toan tir Mod dé& xac dinh xem ddi s6 ddu
tién c6 phai la boi s6 cta doi so thr hai khong. Toan t& nay cho
ra phan du cla phép chia: ddi sé thv hai chia cho déi s6 thr
nhat. Lvuy rang ching ta-so sanh két qua clia toan tir Mod voi sb
zero boi vi trong todn hoc: mot/con s6' la bdi s6 clia s6 khac néu
phan du cla phép chia s6-th* hai cho s6 th nhat bang zero.
Private Function Ismultiple (ivall As Integer, ival2 As
Integer) As Boolean
If (iVallMod-ival2)=0Then
IsMultiple=True
Else
Ismultiple=False
End If
End Function
5.14Viét mot ham danh cho bai tp truéc day trong c++.
5.15H4&y viét mot ham trong Visual Basic dé chdp nhan dudi dang
gi& tri nhap vao mot gia tri gitta 0 va 100 va trd vé mot mau ty
theo thang ti 1&é nhu dudi day:
5.16S¢ dung mo6 hinh chwong trinh dugc minh hoa duéi day. Hay xac
dinh pham vi cla tat ca cac bién khai bdo trong c
5.17Pham vi cla cic bién sau day trong mé hinh chuong trinh dugc
minh hoa duw6i day la bao nhiéu. Hay tim cac bién téng thé cd thé
dwoc tham chiéu trong ca phdn chinh va cad ham 17
5.18Trong ngdn ng lap trinh cla ho ¢ néu Value 1 la mot bién
nguyén thi nghia cla dau &valuel la gi?
5.19H4&y viét cac cau Iénh ¢ phu hap twong ng véi cac tinh hudng
sau day:
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(a) iptr 1a mot con tré dén mot bién nguyén

(b) bién dwgc trd dén bdi iptr 1a mot s6 nguyén.

(c) Bién dwgc trd dén bdi cptr 1a mot bién ky tv

(d) Bién s6 nguyén ma dia chi ciia n6 nam trong gia tri _ptr.

5.20Khao sat tap hop vi tri bd nho sau day va cac Iénh kiéu c. Noi
dung clia cac bién va cac con tré sau khi thuc thi cac 1énh duoc
minh hoa dwéi day theo tuan tv nao? Gia s tat ca cac bién co
kiéu gidbng nhau va rang cac bién Ptr Ia nhitng con tro tré dén
kiéu cac bién do.

5.21 Hay viét mot tha tuc con khi C++ d€ thwc thi bai tap 5.15, viét
tha tuc con v&i hai tham s6, tham so dau tién la mot tham so
nhap vao s ¢& font 1a 100. Tham s6 thit hai dwoc ding dé tra vé
cdp mau tv trong ¢ng. HAay truyén tham s6 th¢ nhéat theo gi4 tri
va trvong tham sb th(+ hai theo tham chiéu.

5.22H4&y viét mot tha tuc con C++ d€ chdp nhan dwdi dang nhap vao
mot sd nickels, dimes va quartérs va tra vé lvgng dolla twong
tng. Truyén hién twong ¢ng|voi lvgng dd la bang cach tham
chiéu.

5.23Hay viét mot ham Java dé tra vé mot gia tri gdp doi cta s6 dam
trén mot gallon ‘&ng 'voi ‘m6t 'khoang cach nguyén da cho. Cac
gallon nguyén dwgc ding lam mot tham so.

5.24Hay viét mot phvong phap Java thuc thi bai tap trong bai tap cd
l0i gidi 5.22. Ham nay s&chdp nhan mot so cac nickels, dimes va
quarters va tra vé lvong do la tvong (ng. Hay nhé ring Java chi
c6 thé trad v& motgia tri trwc tiép bang cach sk dung ham tra ve.
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SUPPLEMENTARY PROBLEMS
Cac bai tap bé sung

The following narrative describes the task of a subprogram. Cn
this task be accomplished by a single function? What tasks seemto
be more appropriate for a subroutine than for a function?

“The subprogram reads a sequence of characters and verifies that
there are no duplicate words next to each other unless they are
separated by a period. If there are duplicate words the program
deletes the second word. In addition, the program should verify that
the first word following a period begins with a capita] letter.”

The following narrative describes the task of a subprogram. Gan
this task be accomplished by a single function?

“The subprogram receives as its input a pointer to a character string
and returns the number @f words in the string. A word is any se-
quence of alphanumeric characters separated by at least one blank.
Some of the words are written in uppercase letters.”

Example 5.15 swaps the“values of two integer variables with the
parameters being passed by reference. Can this subprocedure swep

the two input parameters; if theo parameters are passed by value
instead?

Write the prototype.for:the followingy, ¢ functions:
(a) Function name: Cubic_Root
Return data type: double
Input data types: two input values of type double
(b) Function name: Copy String
Return data type: pointer to a character
Input data type: pointer to character string, pointer to char-
acter string, integer value
(c) Function name: Polynomial
Return data type: none
Input data type: pointer to character string, pointer to char-

acter string, pointer to character string,
pointer to character string

What is the difference between formal and actual parameters?
Write function headers for the following Visual Basic functions:
(@ Function name: ConvertToCharacter

Return data type: character

Input data type: an integer value between 0 and 9
(b) Function name: TimeDifference
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531

5.32

5.33

5.34

5.35

5.36

Return data type: string of characters
Input data type: a couple of strings of the form hh:min:secs

If variables ptrl and ptr2 are both integer pointer variables, what is
the difference, if any, between the statements ptrl = ptr2 and *ptrl
= *ptr2?

Is it true that for any variable x, the expression *&x can be consid-
ered synonymous?

Write a Java method that implements the problem in So’ved Prob-
lem 5.13, a function that receives two integer values as parameters
and determines whether the first value is a multiple of the second.
Java supports the simple data type “boolean.”

Write a Java function to implement the grade problem in Solved
Problem 5.15.

What does the Mystery function do?

#include<stdio.h>

void Mystery (int, int *)
void main ()
{
int a,b;
a=12; b=15;
Mystery (a, &b) ;
printf(“"\n%d%d\n",a,b);
}

void Mystery (int x, int* y)
{

int z;

Z=X;

*yz*y+z;

X=*Y,
}
Mark the order of execution of the statement in the following program:
«include <stdio.h>
void fl (int *, int *) ;
void main ()

{

intvail,val2;
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printff\n write the order of execution*); // No.
fl (&vall,Scval2) ; //No.
printf (*\nThe value read in are %4d and %4d*, wll,val2); // No.

void fl (int * i. int * j)
<
printf(*\nEnter the first integer number:*); // No.
scanf(*%d*,i); // No.
printf(*\nEnter the second integer number:*); // No.
scanf(C%d* ,j) ; // No.
*i**ie2; // No.
// No.

)

5.37 Worite a C++ function that takes as parameters three integers, and
returns the minimum of the three.

5.38 Write a C function to caleuylate-the power inwhere i and n are hoth
integers.

HUONG DAN POC Hiéu BAI TAP B& SUNG

BAI TAP BO SUNG

5.25Phan trinh bay dwéi day mo ta tac vu clra mot chwong trinh con.
Tac vu nay cé thé dwoc hoan'thanh bai mat ham don khong? Céc
tac vu nay duong-nhuphir-hap-ddi-véi-mot thuong trinh con thay
vi mot ham phai vay-khong?

5.26Phan sau day mo ta tac vu ctia mot chuong trinh con. Tac vu nay
¢6 thé dugc hoan thanh badi mot ham hay khdéng?

5.27 Vi du 5.15 cho ra cac gia tri clGa hai bién nguyén véi cac tham s
dwoc tai theo tham chiéu. Chwong trinh con nay c6 thé trao ddi
hai tham sd nhap vao néu cac tham sb dwgc truyén theo gia tri
thay thé dwgc khong?

5.28Hay viét nguyén mau danh cho cac ham ¢ sau day:

5.29 C6 su khac biét nao gitra cac tham s6 hinh thirc va tham so thy: t€?

5.39Hay viét cac tiéu dé ham (header ham) cda cac ham Visual Basic
sau day:

5.31 Néu cac bién ptrl va ptr2 ca hai déu la cac bién con trd nguyén
thi cé sy khac biét nao gilra cac cau lIénh ptrl=ptr2 va *ptrl=*ptr2
hay khéng?

5.32 Cau phéat biéu dudi day c6 diung hay khong (ng véi bat ky bién X
nao thi biéu thic *&x dugc xem nhu la déng nghia?

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuwong 5: Cac ham va cac thwong trinh con 361

S.33Hay viét mot phwong phap Java dé thyc thi bai tap trong bai
toan cd 1oi gidi 5.13. M6t ham nhan hai gia tri nguyén lam cac
tham sd va xac dinh xem th( gia tri dau tién cd phai la bdi sé clia
gia tri th¢ hai hay khéng? Java hd tro kiéu di¥ lieu don gian
‘boolean”

5.34H4ay viét mot ham sd Java dé thuc thi bai toan vé cdp do trong
bai tap cé 10i gidn 5.15.
5.35Ham Mystery thuc hién chiéc nang gi?

5.36Hay danh dau th& ty thuc thi cla cau Iénh trong chuong trinh
sau day:

5.37Hay viét mot ham C++ nhan lam tham s6 ba s6 nguyén va tra vé
gia tri cuc ti€u trong ba so dé.

5.38Hay viét mot ham ¢ dé tinh i", trong dd i va n ca hai déu la so
nguyeén.
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ANSWERS TO SUPPLEMENTARY PROBLEMS

5.25

5.26

5.27

5.28

5.29

5.30

531

5.32

Gidi dap cac tai tgp té sung

No! A function should perform single tasks. This narrative requires
that multiple tasks be performed by a single function. There should
be at least two subroutines: one for reading the sequence of charac-
ters and one for deleting consecutive double words. A function can
be used to determine if two consecutive words are identical. How
ever, a subprocedure is more appropriate for this task since the
subprocedure may “return” a Yes/No indication that the words are
duplicate and, if they are, a pointer to the word that needs to ke
eliminated.

Yes! This subprogram performs a single task. The function should
return the number of words_in_the given string.

No! When the parameters|are, passed by value the subprocedure
operates on copies of the input-parameters. Therefore, any changes
to the formal parameters will-not be reflected on the actual param-
eters.

(a) double CubicRoot. (double;, double);

(b) char *CopyString (char *, char * int);

(c) void Polynomial, (.char, *, char- *;, char*.char *);

Formal parameters are used in the declaration of the function or
subprocedure. They are local to the subprogram in which they are

defined. Actual parameters are the values passed to the subpro-
gram.

(a) Private Function ConvertToCharacter (iValue As Integer) As
String

(b) Private Function TimeDifTerence (stTunel As String, stTime2
As String) As String

These two sets of statements are totally different. Assume that the
content of variable ptrl is 10FF The statement ptrl = ptr2 makes
both variables point to the same location. That is, the content of
both variables is 10FF The statement *ptrl = *ptr2 copies the value
of the memory location pointed to by ptr2 into the location pointed
to by ptrl. That is, assume that the content of the variable pointed
to by ptr2 is 555. After this instruction is executed the variable
pointed to by ptrl is also 555.

True. The expression *&x always refers to the content of vari-
able x.
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5.33 public boolean IsMultiple(int x, inty)
{
if (x%y==0) return true;
else return false;
}

5.34 public char GetLetterGrade(int grade) //receives integer as param-
eter, returns char

{

char lettergrade="",

if (grade>=90 && grade<=100)
lettergrade="A";

else if (grade<90 &% grade>=80)
lettergrade="B';

else if (grade<80 && grade>=70)
lettergrade="C/;

else if (grade>=60 &% grade<70)
lettergirades- D ;

else if (grade<60 &% grade>=0)

lettergrade="F";

return lettergrade,;

535 The function Mystery adds the contents of variables a and b and
assigns the sum to variable b.

536 voidmain()

int vail,val2 ;
printf ("\n Write the order of execution™ ); // No. 1
fl(&vail,&val2); // No. 2

printf("\nThe value read in are %4d and %4d",
vail,val2); // No. 9

}

void f1 (int *i,int *j)

{
printf ("\nEnter the first integer number:"); // No. 3
scanf ("%d",i); //No. 4
printf ("\nEnter the second integer number ;"); // No. 5
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scanf ("Ad",;); //INo. 6
*i=*i+2; /INo. 7
*i=*;+5: // No. s
int min_of_three_integers (inta, int b, intc)
{int minimum;
minimum=a;
if (b<minimum)
minimum=b;
else
if (c<minimum)
minimum=c;

return (minimum); )

int Power (int num, injt exp)
.
int i;
int product=1;
for (i=1; i<=exp; i++)
productzproduct®nun

return product,
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Arrays and Strings
6 Mang va chudi

MUC PiCH YEU CAU

Sau khi hoc xong chuong nay, cac Dan sé ndm vitng cac khai niém vé
mang va chudi, cac phuong phap x& ly mang va "'hudi trong cac ngén
ngtr lap trinh C/C++, Visual Basic va Java, véi cac ndi dung cu thé
sau day:

¢ Introduction to arrays ¢ Gigi thiéu so lwoc v mang

¢ Arrays in Visual Basic + Céc mang trong Visual basic
¢ Arrays in C/C++ and Java + Cé&cmang trong C/C++ vaJava
¢ Searching +  Tim kiém

¢ Sorting + S&p xép thi tw

Ngoai ra, & cudi chwong con z6 phan bai tap cé Ioi giai, bai tap bo
sung va dap an lihamogitpacac cbomm thive: hanh) vaiédp dung mot cach
hiéu qua vao cdng viéc thuc té.
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CHU DIEM 6.1

INTRODUCTION TO ARRAYS
Gidi thiéu so lugc vé manq

An array is a group of memory locations all of the same type that have
the same name. Previously, in a program to calculate employee pay, the
user would type in the employee number, the pay rate, and the number of
hours worked. There would be one variable to hold each piece of informa-
tion as shown in Fig. 6-1, i-nd then the gross pay would be calculated.

employeeNum hourlyRate hoursWorked grossPay

101 6.25 40

Fig. 6-1 Individual \ariables for payroll.

If there were more than one—employee, the program could have a
loop for the user to type in the information into the same variables
for the second employeg) andc calculaterithat. penson’s gross pay, then
the third, and so forth. However, a problem would arise if the em-
ployer wanted to have,a report,containinga,list.of the weekly pay for
all the employees, the average pay for the week, and then a list ofall
the employees who received above the average pay. The average could
not be calculated until all the employees’ information was submitted.
In ordei'to compare each person’s pay to the average, all the infor-
mation would need to be entered a second time.

Oane solution to this problem would be to have a different variable for
each employee, as shown in Fig. 6-2. Each person’s pay could be compared
to the average. This would be possible if there were only two or three
employees, but completely impractical to declare separate variables for
twenty or a hundred or a thousand employees.

The solution to this problem is to use an array. Arrays allow the storing
and manipulating of large amounts of data. Three arrays are declared, one
to hold all the employee numbers, another for all the hourly rates and a
third for all the hours worked, as shown in Fig. 6-3. The information is
entered in such a way that the employee whose number is in box 2 receives
the rate in box 2 and worked the number of hours in box 2. Each person’s
gross pay is calculated and the average is found. Each person’s data is still
in memory and can quickly be examined to produce the list of people with
pay above the average.
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employeeNuml hourlyRatel hoursWorkedl grossPayl
Lo 1 Wl O
employeeNum2 hourlyRate2 hoursWorked2 grossPay?2

emploiecNiiB hourlgRateE, hourﬁoikeds griSjPai

Fig- 6-2 Individual variables for three employees.

employeeNums hourlyRates hoursWorked grossPay
[01 101 [0] 6.25 [0] 40 [0]
[y 102 @ 655 tup 38 W
[2] 103 2] 7.25 [2] 42 [2]
(B 104 3 715 3] 40 (3]
[41 105 [4] 6.25 [4] 37 [4]
[n-1] [n-11 In-1] In-11

Fig. 6-3 Array variables for any number (n) of employees.

6.1.1 Manipulating Arrays - X ly cAc mang

The entire array is declared once and known by one name. When it is
declared, the exact number of memory locations to be set aside is speci-
fied. All the locations must contain data of the same type. Each element,
or individual memory location in the array, is accessible through the use
of its subscript or index number. For example, in Fig. 6-3
employeeNums[3] refers to the element in box number 3 of the
employeeNums array which contains “104,” or hourlyRates[4] would ac-
cess the element in box 4 of the hourlyRates array which contains “6.25.”
The subscripts usually begin with 0.

Input and output for an array is accomplished through the use of
loops. Each time through the loop a different box in the array is filled or
printed.
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EXAMPLE 6.1 Pseudocode for a loop to fill or print an array of n itens
would look like this:

loop from lev = 0 to lev = n -1 where n is the total number of items in the array

input or output arrayllcv]

end loop

EXAMPLE 6.2 Most other processing of arrays also entails loops. One com
mon example is to calculate the sum of all the items in an integer array.
Pseudocode for summing an array would look like this:

set the sum to 0 before the loop starts
loop from lev = 0 to lev = n -1 where n is the total number of items in the array
add the arrayllcv] to the running sum

end loop

Specific processing of arrays |in Visual Basic, C, C++, and Java is dem-
onstrated later in this chapter. ‘Each-fanguage handles them in a slightly
different way. However, in all languages the programmer must be careful
not to try to process pastthe -end-of thejarray. Forexample, if there are 10
items in the array called grossPay, located in boxes [0] through [9], a
statement including grossPay[20], would.cause  serious problems because
there is no memory location with that designation.

6.12 Multi-Dimension Arrays - CAc mang da chiéu

Regular single-dimension arrays are good for processing lists of items.
Sometimes, however, two-dimensional arrays are necessary.

mySales
I8
[0] 250 300 325
[ 350 325 400
[2] 220 315 210
3] 210 310 295

Fig. 6-4 Two-dimensional array for sales.

EXAMPLE 6.3 A sales representative might have a report of the sales for
each month of each quarter, as shown in Fig. 6-4. The rows [0] through
[3] represent the four quarters of the year. The columns [0] through [2]
represent the three months in each quarter. Each element of the array is
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accessed through two subscripts, one for the row and one for the column,
in that order. For example, in Fig. 6-4 the contents of entry mySales[l1][2]
IS “400.”

Two-dimensional arrays follow the rules of single-dimension arrays. The
array is declared specifying the number of memory locations desired by
stating the number of rows and the number of columns. Each item in the
array must contain the same type of data. The entire array has one name
and each element is accessible through the use of its row and column
numbers.

Most processing of these arrays is accomplished through the use of nested
loops, one for the row and one for the column.

EXAMPLE 6.4 The pseudocode for printing a two-dimensional array looks
like this:

loop from row =0 to row = n -1 where n is the number of rows in the array
loop from col = 0 to col = m -1 where-m-is the number of columns in the array
print out array[row][col]
end col loop
end row loop

Arrays -of more than| two,dimensions,are,possible, but rarely used. See
Solved Problems 6.4 and 6.5 at the end of the chapter for an example.

6.1.3 Strings - A Special'Kind“of'Array -“Chudi' - M6t kiéu mang dac biét

The array examples we have seen so far have been numeric. It is also
possible to manipulate arrays of characters. These arrays, usually called
strings, are a special type.of array because they are used so frequently. An
array of strings is implemented as a two-dimensional array of characters.

EXAMPLE 6.5 Draw single-dimension arrays to contain the following strings:
“JOAN,” “CHICAGO,” and “MAY” In addition, draw a two-dimensional ar-
ray to contain the strings: “corn,” “wheat,” and “rye.”

The result is shown in Fig. 6-5.
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o pt 13
n M
1 J 1 E) 1 A N «dsting 1
myCity
o m 2 B M sl 16l m
1 C - H 1 1 c A G 0 1 andsting 1
month
0 7l .
1 M n Y e‘ﬁng
grains
o1 11 [2] 13 4] b1
[0] C 0 r n end Sting
m w h e a t end string
2L r y e end sting

Fig. 6-5 Strings in-one-and two dimensions.

Each language implements and manipulates strings differently. Usually
special kinds of processing commands/are available. Many require some
indication of where the string ends, as shown in the previous example.

The following sections explain_the use of arrays. in specific languages. In
each of these languages we have considered the following topics: declaring
arrays, manipulating arrays, two-dimensional arrays, string processing,
and arrays as parameters’to -functions:

HUONG DAN BOC HIEU CHU DIEM 6.1

6.1. GIOI THIEU VE MANG

MOt mang la mot nhom cac vi tri trong bd nhé ¢ clng ki€u va cling
tén. Trudc day trog mot chwong trinh dé tinh s6 tién phai chi tra cho
nhan vién nguoi dung can phai gé nhap méa s6 cGa nhan vién, so
tién chi trd va s6 gio lam viéc. S& c6 mot bién dé gir mdi mang
thong tin nhvw minh hoa trong hinh 6.1, r6i sau dé sé tién chi tra gop
duwoc tinh toan.

employeeNum hourlyRate  hoursWorked grossPay

101

Hinh 6.1 Cac bién riéng biét danh cho chi trd lwong
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Néu c6 nhiéu nhan vién thi chuong trinh cd thé c6 mot vong lap
danh cho nguoi dung dé€ g nhap thong tin vao cac bién giéng nhau
danh cho nguoi cong nhan th® hai réi tinh khoang tién gop ma
nguoi do nhan dwgc, sau do dén nguoi th ba v,v.... Tuy nhién, mot
bai todn ndy sinh la néu nguoi chd muén c6 mot bang bao céo cod
chtta danh sach chi trd hang tuan doi véi tat cd cac nhan vién, mic
chi trd trung binh mdi tudn motdanh sach tat ca cac nhan vién nhan
sO tién bén trén mic chi trd trung binh. S0 tién trung binh khoéng
thé dugc tinh toan dén khi tdt ca cac nhan vién dvgc nhap xong. DE
so sanh méc nhan tién cla mdi ngudi véi méc trung binh, tat ca
thong tin can phai dwgc nhap vao lan th hai.

Mot gidi phap cho van dé nay dé la ban phai c6 moét bién khac danh
cho mdi nh&n vién nhu minh hoa trong hinh 6.2. Mdi khoang chi tra
cho nhan vién phai dwgc so sanh véi gia tri trung binh. Diéu nay sé
c6 thé thrc hién dwoc néu chi cé hai hodc ba nhan vién, nhueng né
hoan toan khdng thuc té khi ban-khai bao cac bién riéng biét danh
cho khoang 20 hodc 100 hoac 1000 nhan vién.

C6 mot gidi phap cho van dé nay|do la str dung mot mang. Cac mang
cho phép lwu trit cach x&r ly mét-lwong dir lieu Ién. Ba mang duoc
khai bao, mot dé gitr tdt cA cac s6 nhan vién, mot dung cho tdtca cac
dinh mtc chi trd theolgiorva thik ballaidanh ‘chotét ca gio lam viéc
nhv minh hoa trong hinh 6.3. Théng tin dwgc nhap vao theo mot
cach thirc sao cho nhan vién cd:mot.con sd'dinh danh ndm trong 6 2
thi nhan dugc dinh miéc lwong trong 0 2. va hoat dong sd gid nam
trong 6 2. Mdi khoan tigh Chi tra gop cua ca nhansé duoc tinh toan
va tim gia tri trung binh. Mdi di liéu ca nhan van ndm trong bd nhé
va c6 thé nhanh chong dwgc xem xét tao nén mot danh sach nhirng
nguoi c6 mic chi trd bén trén mdc trung binh.

employeeNuml hourlyRatel hoursWorkedl grossPayl
a1 165 1 10 1 1 1
employeeNunt bourlyRate2 hoursWorked2 grossPay2
1@ 1 175 1 B 1 1
employeeNum3 hourlyRale3 hoursWorked3 grossPay3
118 1 16% 1 H 1 1

Hinh 6.2 Cac bién riéng biét danh cho ba nhan vién
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employeeNums houriyRates hoursWorked grossPay
10 101 [0] 6.25 [0] 40 [0}
[11 102 [ 6.55 [1] 38 [1]
[2] 103 [2] 7.25 12] 42 2]
[31 104 [31 7.15 [31 40 [3]
[41 105 [41 6.25 [41 37 [4]
In-11 in-11 In-11 [n-&]

Hinh 6.3 Bién mang danh cho bat c s6 nhan vién nao.

6.1.1 X ly cAc mang

Mang téng thé s& dwoc khai bao mot 1an va dugc biét dudi mot tén.
Lac dwgc khai bao, s6 chinh x&¢ clia ¢ac vi tri b nhé sé duoc xac lap
& noi dwoc chi dinh. T&t c& vi frilphai cé chira dir lidu cung kidu. Mi
yéu td (element) hodc vi tri be nhé riéng biét trong mang phai dugc
thong qua viéc st dung chi sé-hoac sé subscript. Vi du, trong hinh
6.3, employeeNums[3] am chi dén nhitng yéu t6 trong 6 s 3 cla
mang employeeNWUms/cd chia #1047} lhodc hourlyRates[4] sé truy cap
yéu td trong 6 4 voéi mang hourlyRates c6 chra “6.25". Cac chi s0
thwong bat dau bang,s6.0.

D@ liéu nhap vao va.xudtra.danh.cho mot.mang dugc hoan thanh
thong qua viéc s dung cac vong lap. Moi lan théng qua vong ldp co
mot 6 khac nhau trong mang dwgc dién vao hodc duwoc in.

VI DU 6.1 Tao ma gid cho mét vong 1&p dé dién hodc in mdt mang
n hang muc nhu dwéi day.

loop from lev =0 to lev =n -1 where n is the tctal number ofitems in the arrm
input or out-put array[lev]
end loop

VI DU 6.2 Hau hét viéc x& ly cdc mang clng chi tiét héa cac vong
I4p. MOt vi du phd bién d6 la tinh téng cla tat ca cac hang muc trong
mot mang nguyén. Lap mé gid d& tinh tdng mdt mang nhuv dudi
day.

set the sum to O before the loop starts
loop from lev =0 to lev = n -1 where n is the total number of items in the array
add the arrayDcv] to the running sum

end loop
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Quy trinh x& ly chuyén biét clla cadc mang trong Visual Basic, C++ va
Java dugc minh hoa vé sau trong chueng nay. M6i ngdn ngir s& xa Iy
ching theo mdt cach thirc hoi khac nhau. Tuy nhién, trong tat ca cac
ngdbn ngl nguwdi 1ap trinh phai cén than khong dwoc xt Iy veot qua so
cudi clia mang. Vi du, néu c6 10 hang muc trong mat mang dwgc goi
la grossPay, dugc dat trong cac 6 tir [0] dén [9], mdt cau Iénh
grossPay[20] sé xay ra cac van dé béi vi chiing khdng co trong vi tri
nhé voi su thiét ké.

6.1.2 Cac mang nhiéu chiéu (nhiéu th® nguyén)

Céac mang mot chiéu binh thwdng thi tét cho viéc x& ly danh sach céac
hang muc. Tuy nhién, d6i khi vin cin dén cac mang hai chiéu.

mySales
12
[0] 250 300 325
[11 350 325 400
[2] 220 315 210
[31 210 310 295

Hinh 6.4 Mang hai chiéu cho viéc kinh doanh

ViDU 6.3 M0t ngudi dai dién ban hang co thé& c6 mot ban bao céao vé
viéc kinh doanh hangothéngicta ;moi |quy,snhwminh hoa trong hinh
6.4. Cac hang tir [0] dén [3] dai dién cho 4 quy trong ndm . cac cOt tir
[0] dén [12] dai dién cho 3 thang trong modi quy. Moi thanh phan
cla mang duoc ti€p can théng qua 2 chl s6, mo6t chi s6 cho hang va
mot chi s6 cho c6t theo th( tw. Vi du, & hinh 6.4 , ndi dung cua
mySales[1J[2] nh&p vao la 400.
Cac mang hai chiéu tuan theo quy tac cla ca&c mang mot chiéu. Mang nay
duoc khai bdo bang cac xac dinh sé vi tri nho mong mudn khi khai bao s6
hang hay s6 cot. Toan bd mang cd mét tén va méi thanh phan co thé tiép can
dugc bang cach dung s6 hang va sé cot clia no.
Phan I&n quy trinh x& ly mang dwoc thyc hién bang cach st dung cac
vong ldap 16ng, mo6t vong 1dp cho hang va mot vong lap cho cot.
ViDU 6.4 M4 gia dé in mdt mang hai chigu c¢6 dang nhu sau:
loop from row =0 to row = n -1 where n is the number of rows in the array

loop from col = 0 to col = m -1 where m is the number of columns in the array

print out array[row][col]
end col loop

end row loop
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Ciing c6 thé c6 khd nang nhidu han hai chiéu nhwng rét it duoc su
dung d& xem vi du.. Xem phan cac bai tap co Ivi giai 6.4 va 6.5 & cudi
chuong

6.1.3 Céac chudi - Mot loai mang dic biét

Céc vi du v& mang ma ching ta d& xem xét la nhirng con s6. Ngoai
ra ta van co th§ xt ly cAc mang ky tv. Nhirng mang nay thwong dugc
goi la cac chudi, day la mot loai mér]g dac biét bai vi ching dugc
dung thuong xuyén. Mot mang cac chuoi duoc thuc thi dwdi dang mot
mang cac ky ty hai chiéu.

VI DU 6.5 Hay vé& cac mang motchidu c6 chira cac chudi sau day:
JOAN™ “CHICAGO”, va ‘MAY” Bén canh d6, hdy vé mdt mang hai
chidu c6 chira cac chudi ‘torn”, wheat”, va ‘rye”

Két qua dugc minh hoa trong hinh 6.5

myName

[o1 1 [ [3] 4]
1 J 0 A | N |eridsing 1
myCity

oL [1] [2 [31 4] [5] [6] m.
1 C H | C A G 0 ndsting 1
month

[0 [1] [ [3]
1 M A | aa

grains .
toi 1 121 [3] 0 [5]

[0] c 0 r n endrtrtng

11] w h e a t nd sting

21 r y e andstring

Hinh 6.5 Cac chudi mdt chiéu va hai chiéu

Mbi ngdn ngit thwc thi va x& Iy cac chudi theo mot cach thic khéac
nhau. Théng thuwong cac loai 1énh x{r ly ddc biét déu cé sdn. Co nhiéu
loai y&u cau mdt vai chi dinh noi ma chudi phai két thdc nhw minh
hoa & vi du truwéc day.

Phan sau day gidi thich cach dung cac mang theo cac ngdn nglr ddc
biét. Trong mdi mdt ngdn nglt nay ching ta phai xem xét cac chi
diém sau day: khai bao mang, x& ly mang, cac mang hai chiéu, xt ly
chudi va cac mang duoc chon lam tham sé cho cac ham..
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CHUDIEM 6.2

ARRAYS IN VISUAL BASIC
Cac manqg fpong Visual basic

6.2.1 Declaring Arrays - Khai bdo cac mang

In Visual Basic, arrays are declared like other variables, using the Dim
statement. The number of memory locations to be used is placed in paren-
theses immediately following the array name.

EXAMPLE 6.6 An integer and a floating point array would be declared in
this way:
DimtestScores (10) As Integer 'an array to keep 10 integer
test scores from 0 to 9

Dim cashAvailable (12)/:As Cutrency 'an array to keep 12'
months record of cash-from 0 to 11

Unlike most other languages, Visual Basic allows the lowest subscript
of the array to be set to a value other-than 0. The subscripts may even be
negative, but it is best to have all subscripts be integer values. For these
non-zero-based arrays, (bothithe-lowest andthe highest subscripts are speci-
fied in the Dim statement.

EXAMPLE 6.7 Declare an array from 1 to 12 to hold monthly income.
Declare an array of integer-values with~subscripts~from -20 to 20.

Dimmonthlylncome (Itol2) As Currency '12 items in
the array

Dimvalues (-20 to 20) As Integer '41 items in the ar-
ray

If the program attempts to access an invalid element of the array, Vi-
sual Basic stops and gives an error message, Subscript out of range. If the
program uses non-standard subscript ranges, it is very important to verify
that the element accessed really exists.

6.2.2 Manipulating Arrays - X ly cAc mang
Most Visual Basic processing with arrays is accomplished using the For
...Next loops.

EXAMPLE 6.8 Write a Visual Basic program to read in a set of ten test
scores, find the average, and print out the average and the scores that are
above average.
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Figure 6-6 shows a section of code that would accomplish this task. In each
section, the For ...Next loop goes through the entire array to fill or process
each element.

Dim lev As Integer “loop control variable

Dim sum As Integer

Dim scores (1 To 10) As Integer

Dim avg As Single

"read in scores

For lIcv=l To 10 "read in the entire array
scores(lev)=InputBox("Enter the number¥*)

Next lev

“find the average

sum-0

For lcv=1 To 10

sum=sum*scores (lev) “add each to sum

Next lev

avg*sum/10

“print those above average

Print *The average is*; avg

For 1lcv=l To 10

If scores (lev) >avg;fhen fonly, print- the ones above average
Print scores(lev)

End If

Next lev

Fig. 6-6 Visual Basic test scores.

6.2.3 Two-dimensional Arrays - Cac mang hai chiéu

Two-dimensional arrays are declared with the row boundaries and the
column boundaries in the same parentheses, separated by a comma. In
each case, if no lower boundary is specified, a lower bound of zero is
assumed.

EXAMPLE 6.9 Declare an array to keep track of daily temperatures for 3L
days in 12 months. Declare an array to monitor 5 test scores for each
person in the class numbered from 101 to 110. Declare a two-dimensional
array of strings with 4 rows and 26 columns.

DimdailyTemperatures (ltol2, Ito31) AslInteger '12
monthly rows, 31 daily columns

DimclassScores (101 to 110, 1to 5) As Integer l1stu -
dent numbers 101 to 110, 5scores

DimnameTable (3, 25) Asstring 'rows 0to3, 0to25

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuwong 6: Mang va Chubi 377

Processing of two-dimensional arrays is accomplished using nested
For.Next loops, as shown in Fig. 6-7.

EXAMPLE 6.10 Write a Visual Basic program where four weeks of tem-
peratures are entered and printed in a well-documented chart. Remember
that the Dim statement always indicates rows first and then columns. The
code to implement this program is shown in Fig. 6-7.

Dimrow As Integer, col As Integer
Dimtemps (1 To4, 1 To7) As Single
Dimmessage As String
‘read in temps
For row=Il To 4

For col =l To 7

message="Enter the temperature for week
"+Str(row)+" and day "+Str(col)

temps(row, col)=InputBoex{message) 'see chapter 3 to
review explanation of message

Next col

Next row

‘print chart - heading first

Print 'DAY:", 'Sun', ;"Mon", "Tue!", "Wed", "Thu",
"Fri", 'Sat’

For row=1 To 4 'do everything for each row in this
loop
Print "Week"; row, ‘label for each row followed by

comma for next column

For col=I To 7 'do everything for each

column in this loop

Print temps (row, col) , 'each temp followed by comma for
next.column

Next col
Print "take cursor to next line for next row
Next row

Fig. 6-7 Temperatures in Visual Basic.

The output for the code in Fig. 6-7 with sample data entered looks like
this:

« 1 Ctffuns

DAY Sun Mon Tim Wad Thu Fn Sal
wrk 1 55 st 57 59 60 52 49
toek 2 45 o) . 45 s 35 30 26
Mk 3 ik 25 a 2 36 39 40
*Mk 4 15 48 52 5 57 51 49
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6.2.4 String Processing - Xt ly chudi

Visual Basic provides a special data type called String to handle arrayi
of characters. The String type makes it easier for the programmer to pro-
cess because the String variable can expand or contract to be the length
needed for any given String value. The programmer does not have to keesp
track of the end of the string. Visual Basic also provides the necessary
functions to manipulate strings.

EXAMPLE 6.11 Look at this section of code.
Dim myName As string
myName="Joe"
Print myName; " is Len (myName) ; "characters long'
myName="Alexander the Great"
Print myName; " is ; Len (myName) ; "characters long”
The output would be:
Joe is 3characters long
Alexander the Great is 19 characters long

The built-in LenO function returns the exact length of the string, not
including the end of|stringomark: (Visual [Basic takes care of marking the
end of string, making programming less complex. Arrays of strings can ke
declared to make the two-dimensional array, of characters more under-
standable. Remember, in VB only the number of strings in the list need to
be declared, not the Iength of each string. Other string processing func-
tions available in VB include:

Len(string) returns the length of the string.
Right(s<rmg, n) returns the rightmost n characters.
Left(string, n) returns the leftmost n characters.

* & o o

Mid(sinng, p, n) returns the middle n characters beginning at posi-
tion p.

EXAMPLE 6.12 Write a Visual Basic program that examines an array of
strings and determines the following: (a) the length of each string, (b) the
leftmost character, (c) the rightmost three characters, and (d) the middle
two letters. Fgure 6-8 shows the code using the Visual Basic functions.
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Dim myNamesd To 4) As String

Dim lev As Integer, middle As Integer

myNames(1)-=Joem

myNames(2)m*Alexander the Greatm

myNames(3)="Susan B. AnthonyE

rayNames(4)«“Louis XIV*

For lIcv-1 To 4

Print myNames(lev); & is <E Len(myNames (lev)); E characters longE
Print "The first letter is *; Left(myNames(lev), 1)

Print “The last three letters are <-; Right(myNames(lev), 3)
middle»(Len(myNames(lev)) / 2)

Print "The middle two letters are * &; Mid(myNames(lev), middle, 2); maé
Print

Next lev

Fig. 6-8 String processing in Visual Basic.

The output for this code is shown below, Notice that a space is consid-
ered a character. It is listed as one-of the middle two characters for both
“Susan B. Anthony” and “Alexander-the Great.”

‘Joe is 3 characters long

iThe first letter.is J

[The lastthree letters are Joe
The middle two letters are 'oe’

Alexander the Great is 19 characters long
rrhe first letter is A

fThe lastthree letters are eat

The middle two letters are'f

iSusan B Anthony is 16 characters long
,The first letter is S

.The lastthree letters are ony

The middle two letters ere .’

‘Louis )*3Vis 9 characters long
| Tfte first letter is L

‘The lastthree letters are >3V
The middle two letters are ‘is’

6.2.5 Arrays as Parameters to Functions - CAc mang c6 chi*c nang la cac
tham s6

An entire array can be sent to a function as a parameter in Visual Basic.
This is often done if the same function needs to be applied to several
different arrays to keep from repeating code.
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EXAMPLE 6.13 Write a generic Visual Basic function to find the average of
the numbers in an integer array. That function can receive an array of
temperatures, an array of scores, or any other integer array, as long as the
number of elements in the array is also sent.

Figure 6-9 shows this function and also some sample code calling that
function with different arrays as parameters.

The function is:

Private Function FindAvg(arrQ As Integer, length As Integer) As Single
Dim sum As Integer, lev As Integer
For lIcv«l To length
sum-sum-»arr (lev)
Next lev
FindAvg-sum/length “returns value of function as single
End Function

One part of the calling code:

Dim lev As Integer “loop control |variable

Dim scores (1 To 10) As Integer

Dim numScores As Integer, numln_As_¥nteger

Dim avg As Single

“handle scores

Icv-1

numln-InputBox(“Enter the score (-1 to stop)*)

Do While (lcvdO And/numin>0) ' Fstop''at '10' or! -1
numScores=numScores+1
scores(lev)-numln
numin=InputBox(’Enter the score (-1 to stop)*)
Icv*lcv*l

Loop

avgcPindAvg(scores, numScores) “send exact number of scores

Print °The average score is avg

Another part of the calling code:

“handle temps
Dim temps (1 To 7) As Integer
For lcv=l To 7

numin-InputBox(“Day*e Str(lcv)** Enter the temperature*)
temps(lev)=numln
Next lev

avg=FindAvg(temps, 7) “send 7 days

Print ’The average temperature this week is *; avg

Fig. 6-9 Functions with array parameters in Visual Basic.
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HUONG DAN POC HIEU CHU PIEM 6.2

6.2 CAC MANG TRONG VISUAL BASIC

6.2.1 Khai b&o cac mang

Trong Visual Basic cac mang dugc khai bao giéng nhw cac bién khac,
bang cach s dung cau lénh Dim. S6 cac vi tri b nhé dwgc dung va
duoc dat trong cac ddu ngodc dan theo sau tén cla mang.

Vi DU 6.6 S6 nguyén va mot mang dau chdm dong can dwoc khai
béo theo cach sau day:

DimtestScores (10) As Integer 'an array to keep 10 integer
test scores fromO0to 9

Dim cashAvailable (12) As Currency 'an array to keep 12
months record of cash from 0to 11

Khong gidng nhu tat cd cac ngdén ngii khac, Visual Basic cho phép
céc chi s6 duéi thdp nhat cia mang va duoc xac lap sang mot gid tri
khac 0. Cac chi s6 dwdi nay tham:-chijcd thé 1a s6 Am, nhwng t6t nhat
la phdi co6 tat ca cac chi so la gid tri nguyén doi voi cdc mang trén
nén khac zero, ca cac chi so thap-nhat-va cao nhit déu duoc chi dinh
trong cau Iénh Dim.
Vi DU 6.7 Khai bao 'm0t mang tir' 1'cho d@én’'12 'dé theo ddi thu nhap
hang thang. Khai bdo mat mang cac gia tri nguyén véi chi so dudi tlr
- 2- dén 20.

Dimmonthlylncome=(ito=12)~As-Currency “12 items inthearray

Dimvalues (-20 to 20) As Integer '41 items in the array

Néu chuwong trinh th truy cap vao mot phan tl bi cdm trong mang,
thi Visual Basic ngung va cho ta mdt théng béo 16i. Subscript out of
range. Néu chuong trinh nay s dung cdc mién subscript khong
chuan thi didu quan trong dé la phai kiém tra rdng phan ti duoc
truy cap hién dang that sy co.

6.2.2 Xt ly cdc mang

Hau hét quy trinh x ly Visual Basic v6i cAc mang dwgc hoan thanh
bang cach st dung cac vong ldp For ... Next.

ViDU 6.8 Hay viét mdt chuong trinh Visual Basic dé doc trong mot
tap hop 10 diém thi, tim diém, trung binh va in ra diém trung binh
va cac diém nam bén trén diém trung binh.

Hinh 6.6 trinh bay mo6t muc ma hoan tat tdc vu nay. Trong mdi muc,
vong lap For...Next thong qua toan b mang dé 1ap day hoac xi ly
mdi phan td.
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Dim lev As Integer “loop control variable
Dim sum As Integer
Dim scores (1 To 10) As Integer
Dim avg As Single
“"read in scores
For lIcv=l To 10 “read in the entire array
scores(lev)-InputBox(’Enter the number”)
Next lev
*find the average
sum=0
For lIcv=1 To 10
sum=sum+scores(lev) “"add each to sum
Next lev
avg=sum/10
“print those above average
Print "The average 1is”; avg
For lcv=l To 10
If scores(lev)>avg Then fonly print the ones above average
Print scores(lev)
End If
Next lev

Hinh 6.6 Visual Basic kiém tra diém thi

6.2.3 Cac mang hai chiéu

Cac mang hai chiéu dwgc khai bao véi cac duong hién hang va cac
dwong bién cot trong ciung ddu moéc dan, tdch nhau bdi dau phay.
Trong mdi trwdng hop. Néu khong cé bién dwdi duoc chi dinh, thi
bién dw6i g'd s bang 0.
VI DU 6.9 Hay khai bdo mot mang dé theo ddi nhiét dd hang ngay
trong 31 ngay trong vong 12 thang. Khai bao mot mang dé giam sat
5 diém thi cho mdi mdt nguoi trong I6p dugc danh s6 tir 101 dén 110.
Khai b4o mdt mang hai chigu cta cac chudi c6 4 hang va 26 cot.
DimdailyTemperatures (ltol2, 1to 31) Aslinteger '12
monthly rows, 31 daily columns

DimclassScores (101 to 110, 1to 5) AslInteger 'stu-
dent numbers 101 to 110, 5scores

DimnameTable (3, 25) Asstring 'rows 0to3, 0to25

Viéc xt ly cAc mang hai chiéu dwgc hoan thanh bang cach su dung
cac vong lap 16ng nhém For ... Net nhw minh hoa hinh 6.7.

Vi DU 6.10 Hay viét mot chuong trinh Visual Basic & d6 ¢6 4 tuan,
nhiét dd dwgc nhap vao va duoc in trong mot biéu dd. Hay nhé rang
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cdu Iénh Dim ludn luén chi dinh truéc tién la cac hang va sau dé la
cac cot.

Ma dé thic thi chwong trinh nay dwoc minh hoa trong hinh 6.7.

Dim row As Integer, col As Integer

Dim temps (1 To 4. 1 To 7) As Single

Dim message As String

‘read in temps

For row-1 To 4

For col-1 To 7
message-'Enter the temperature for week ’#Str(row)*' and day <+Str(col)
temps(row, col)-InputBox(message) 'see chapter 3 to review explanation of message
Next col

Next row

‘print chart - heading first

Print *DAY:*, ’Sun", ‘'Hon*. ‘Tue’, ‘Wed* ’Thu* "Fri*. ‘'Sat*

Por row-1 To 4 ‘do everything for each row in this loop
Print "Week*; row, ‘label for each row followed by comma for next column
For col-1 To 7 ‘do everything for each column in this loop
Print temps(row, col), ‘each temp foltowed—by comma for next column
Next col
Print ‘take cursor [to héxt line for next row
Next row

Hinh 6.7 Nhiét do trong Visual Basic.

K&t qua xuét clla ma,trong hinh 6.7.v6i di lidu mau dugc nhap vao
giong nhv dudi day.

» Temperatures

DAY: Sun Mon Tue Wad Thu Fri Sat
Mask 1 55 56 57 59 60 52 49
Ak 2 45 42 45 « 35 30 26
*Veok 3 21 25 26 32 38 39 40
*Vesk 4 45 48 52 53 57 51 49

6.2.4 XU ly chuoi

Visual Basic cung cdp mot kiéu dir liéu dac biét duoc goi 1a String dé
xlr ly cdc mang ky tw. Kiéu String gitp cho cac nha 1ap trinh dé dang
Xt ly bdi vi bién String c6 thé mé rong hay thu hep chiéu dai can
thiét cho bét ct gia tri String da cho nao. Nguoi 1ap trinh khong can
phai theo ddi phan cudi cua chuoi. Visual Basic cling cung cdp cac
ham can thiét dé x& Iy chubi.

Vi DU 6.11 Hay xem mdt ma dudi day.

DimmyName As string

myName="Joe"

Print myName; ' is '; Len (myName) ; "characters long"
myName="Alexander the Great"

PrintmyName; ' is ; Len (myName) ; *characters long"
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K&t qua xuat sé la
Joe is 3characters long
Alexander the Great is 19 characters long

Ham LenO duoctao san dé trd vé chiéu dai chinh xac cha chudi, nd
khéng chta phan cudi diém danh d&u chudi. Visual Basic xem xét
than trong viéc danh d&u phan cudi cta chudi, diéu nay lam cho viéc
lap trinh it phic tap.

Cac mang chudi cé thé dwoc khai bao dé tao nén mang ky tw hai
chigu dé hiéu hon. Hay nhé rang, chi trong VB thi s& cac chudi trong
danh sa&ch méi can dwgc khai bdo, ch*r khéng phai chiéu dai cta
chubdi.

Cac ham x& Iy chudi khac cé s&n trong VB bao gom:

* Len(string) trd v& chidu dai cta chudi.

* Right(string, n) trd vé n|/ky tu bén phai nhat

* Left(string, n) trd vé ky tu ben trai nhat

*  Mid(string, n) trd v& n ky tw & gitra bt dau tai vi tri p.

VI DU 6.12 Hay'Viét'mot' chwong trinh-Visual 'Basic dé xem xét mot
mang cac chudi va x&c dinh ndi dung sau day: (a) chidu dai cta mdi
chuoi, (b) ky tv bénutraiznhat) (c)ybacky:tuhbéniphai nhat va (d) hai ky
ty & gilra.

Hinh 6.8 minh hoa ma bang cach s dung cac ham Visual Basic.

Dim ntyNaines(l To 4) As String

Dim lev As Integer, middle A3 Integer

myNarne3 (1)* «Joe*

myNames (2)« "Alexander the Great*

myNames(3)mmSusan B. Anthonyé

rayNames(4) - ELouis XIV*

For lcv*l To 4

Print myNames {lev) ; & 19 =; Len (myNames (lev) ); E characters long~”
Print “The first letter is *; Left (myNames (lev), 1)

Print “The last three letters are <; Right (myNames (lev). 3)
middle=(Len(myNames(lev)) 7/ 2)

Print "The middle two letters are ~ *; Mid (myNames (lev), middle. 2); "m
Print

Next lev

Hinh 6.8 X y chubi trong Visual Basic

Piu ra cia ma nay dwoc minh hoa dwdi day. Lwu y rdng mot khoang
trong dugc xem la mot ky tu. N6 duoc liét ké dwdi dang mot trong so
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hai ky ty & gitta dung cho cA Susan B. Anthony" va ‘Alexander the
Great”.

iJoe is 3 characters long

iThe first letter is J

iThe lastthree letters are Joe
The middle two letters are 'oe’

Alexander the Great is 19 characters long
[The first letter is A

The lastthree letters are eat

The middle two letters are'f

Susan B Anthony is 16 characters long
The first letter is S

The lastthree letters are ony

The middle two lettersar e’

touis XIV is 9 characters long
The first letter is L

The lastthree lettersare;W.
The middle two letters areis*

6.2.5 Cac mang duwoc/chon lam-tham-'s6'che“cac ham

MOt mang tong thé co thé duoc gdi sang. mt ham dudi dang mot
tham s6 trong Visual Basic. Diéu 'nay thuong dugc thuc hién néu
cung mot ham giong nhau=thi-dwgc-ap-dung=cho nhiéu mang khac
nhau dé€ gitr ma khoi lap lai.

VI DU 6.13 Hay viét mot ham Visual Basic tong quat dé tim gia tri
trung binh cla cac s6 trong mot mang s6 nguyén. Ham dé cé thé
nhan mot mang nhiét do, mot mang diém s6 hodc bat c mang s6
nguyén nao khac (mién la sé phan t& trong mang duoc gii dén.

Hinh 6.9 biéu thi ham nay va mot ma mau goi dén ham do vdi cac
mang khac nhau lam tham sé.
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The function is:

Private Function FindAvg(arrQ As Integer, length As Integer) As Single
Dim sum As Integer, lev As Integer
For lcv*l To length
sum=sum+arr(lev)
Next lev
FindAvg=sum/length “returns value of function as single
End Function

One part of the calling code:

Dim lev As Integer “loop control variable

Dim scores( To 10) As Integer

Dim numScores As Integer, numln As Integer

Dim avg As Single

“handle scores

[ [aV29 ]

numIn*InputBox(CEnter the score_ (-1 to stop)*)

Do While (lcv<10 And numIn>0) |-“stop at 10 or -1
numScores=numScores*1
scores(lev)=numln
numin=InputBox(“Enter the score (31 to stop)*)
Icv-lcv+l

Loop

avg=FindAvg(scores, ‘numScores)  “send exact number of scores

Print “The average score is *; avg

Another part of the calling code:

“handle temps

Dim temps (1 To 7) As Integer

For lcv=»1 To 7
numin=InputBox("Day** Str(lcv)** Enter the temperature”)
temps(lev)=numln

Next lev

avg=FindAvg(temps, 7) “send 7 days

Print °The average temperature this week 1is 7; avg

Hinh 6.9 Cac ham vai cac tham sd mang trong Visual Basic
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CHU DIEM 6.3

ARRAYS IN C/CHAND JAVA
Cac manq tpong ¢ /c ++va Java

Recall from Chapter 5 that pointers are variables that contain memory
addresses as their values. A variable name directly references a value and
a pointer indirectly references the value.

6.3.1 Declaring Arrays in C/C++ - Khai b4do mang trong C/C++

A pointer to an array is shown in Fig. 6-10. When implementing arrays
in C, C++, and Java, the array name is the same as a pointer that points to
the FIRST object in the array.

Figure 6-10 demonstrates how an array can be declared in C and C++.
The first statement:

int ar|[6];
tells the compiler to set aside 6 memory-lacations (0 through 5) for integer
data types. All subscripts in C and C++ begin with 0. Each location is

specified through the use of square brackets (e.g., array[2]) instead of the
parentheses used in VB:

int ar[6]; /I these two declarations are the same
int * arrayPtr;
arrayPtr = ar; /I initializes arrayPtr to point to array

mem ory location
3000

ar[0] ar[l] ar[2] ar[3] ar[4] ar[5]
3000 V-

arrayPtr ar

Fig. 6-10 Pointers and array names in C and C++.

EXAMPLE 6.14 Write a statement that would set up the array of 6 spaces
and actually put values into each space:

int ar[6]={5,10,15,20,25,30] ;

It is possible to declare and initialize C and C++ arrays at the same
time. The compiler usually gives an error if more than the specified num-
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ber of values are listed. If fewer than that number are listed, many compil.
ers will fill in the rest with zero.

It is also possible to initialize all elements of the array to zero at the
same time, like this:

int ar[6] = (0} ;

6.3.2 Dedaring Arrays in Java - Khai bdo mang trong Java

Declaring an array in C/C++ allocates the appropriate number of memory
locations. Declaring arrays in Java is more explicit. First, the program
declares the array and then it allocates memory. This task can be accom-
plished either in -one step or in two.

EXAMPLE 8.15 Write the declaration from Fig. 6-10 in Java.
intar []; /!l declaring array
ar=new int [6] ; /1l allocating memory

or intar []=newint [6] ;//declaringandallocating in one statement

It is possible to declare, allocate, and initialize. Java arrays at the same
time. This statement would set upthe array of 6 spaces and actually put
values into each space:

int ar []=(2, 3, 4,'1,72,76);
intar[]=(07];

The compiler only allocates the number of items that are listed. The
first array above has 6 items, 0 through 5. The second has only 1, array
space zero. Java never automatically allocates or fills any memory loca-
tions. That is the responsibility of the program.

63.3 Manipulating Arrays in C, C++, and Java - X ly mang trong ¢, C+
va Java

As in Visual Basic, arrays are usually .processed in C, C++, and Java
using loops. One of the dangerous aspects of C++ is that if the loop at-
tempts to access locations not in the array, most compilers will not give an
error message. The program simply uses whatever happens to be in that
location, which is often undefined. In computer lingo, we refer to the con-
tent of these locations as “garbage.” Programmers must be very careful,
especially when using loops to access the array items, to be sure that the
loop does not go beyond the end of the array.

EXAMPLE 6.16 Write a short section of code in C++ that declares an array

of six integers with the value of each element double its index and then try
to print ten elements of the array.
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Figure 6-11 illustrates this code.

int ar[6], i;

for (i=0; i<6; i++)
ar[i]=2*i;

for (i=0; i<10; if+)
cout«ar [i]« <é&;

cout«endl<<endl ;

Fig. 6-11 Manipulating C++ arrays.

Notice that the array was declared with 6 elements and subscripts O
through 5. However, the second loop tries to print out up to the subscript 9.
Beyond the sixth location, the contents are garbage. Some C and C++
compilers will simply print out in integer form whatever happens to be in
those locations. The output might look like this:

02468 10 6684216 4208633 1 7867264

Once the array was accessed past-where it had been initialized, what-
ever happened to be in those particular locations was printed out. If the
array is used in calculations, of any_Kind. the results would be completely
unpredictable. Java offers ‘more help to the programmer. Trying to access
any locations beyond the bounds of an array always results in an error
message. The message below’specifies'that theé“program tried to go beyond
the array, and it was the .index.5.-that.caused-the-problem.

Java.Lang.Array IndexOutOfBoundsException: 5

In order to prevent this kind of error in C and C++, many programmers
use constants to signify the number of locations, and then use the constant
as a boundary in every loop. Using this convention in Java also results in
code that is much clearer.

EXAMPLE 6.17 Write a short section of code to declare an array of 6 inte-
gers using the constant MAX and use this constant to control execution of
a loop that initializes the contents of each element to the same value as its
index.

The C/C++ and Java code would look like this:

C/C++ Java
const int MAX=6; final int MAX=6;
int ar[MAX] , i; int ar[], i;
for (i=0; i<MAX; i++) ar=new iInt[MAX];
ar(i]=i; for <i-Of i<MAX; i+%)
ar[i]=i;
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EXAMPLE 6.18 Write a C++ program that reads in integers and keeps
track of how many are entered.

Another way to keep track of the items in the array is to allocate a
separate variable containing the number of items in the array. Figure 612
demonstrates this using the variable size to keep track of how many are
entered into the array. The constant MAX assures that the program never

processes past the end of the array. The same concept could be imple-
mented in Java.

const int MAX*6;

int ar [MAX], i;

int num. size=0;

cout«"Enter a number, -1 to 8top’«endl;
cin»num;

while (nun !»-1 && size<MAX) //stop the loop with -1 or if it gets too big

ar(size]=num;
size**;
cout<<*Enter a number, -1 to 8top*«endl;
cin>>num;
}
for (i»0; ioize; i++)
cout«ar [iJ<<**;
cout<<endl<<endl;

Fig. 6-12 Keeping track of the size of an array in C++.

6.3.4 Two-dimensional Arrays - Cac mang hai chiéu
Two-dimensional arrays in ¢, C++, and Java require the row and col-
umn size in separate brackets.

EXAMPLE 6.19 Write declarations in C/C++ and Java for an array with 3
rows and columns, and an array with 4 rows and 6 columns.

C/C++ Java

int mySquare[3)13]; int mySquarel J(C 1;
mySquare=new int () (3);

int myTable(4) (6) ; int myTable! )[ 1I;

myTable=new int 14] [6];

EXAMPLE 6.20 Write the statements in C/C++ and Java that declare two
two-dimensional arrays and initialize them as they are declared. Use the follow-
ing data: (a) the contents of each element in each row of the first array is the row
number plus 1, (b) the contents of each element of the second array is the (row
number times 10) plus (the column number plus 1).
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Two-dimensional arrays can also be initialized as they are declared in
C, C++, and Java. Figure 6-13 shows an initialization in C/C++ and one in
Java, as well as the resulting arrays.

OC++ int mySquare[3J(3Jm{ (1,1.1}.{2E2a2). (3,3.3) >; [0 [ 12
[o] 1 1 1
m 2 2 2
1273 3 3
Jha int myTable[J[1-{ (1,2 &3,4,5.6}, (11.12,13.14,15.16). [0] [1] [2] [3] [4] [s]
<21.22.23,24,25,26). {31.32,33.34,35,36} ); n1i2345¢6
mu 2n 14 1516
? 2 2 23245 %6
i3 3t R BHA BB

Fig. 6-13 Initializing two-dimensional arrays.

EXAMPLE 6.21 Given the following arrays, write the nested loops that
will initialize them as indicated below:

01y &
012 3
12 4 6
12y 13los1 (9

[O: (23 42} [3] [41-[5]
00 123 45
[123456
212 3 45 6 7
313 4 56 7 8

As in Visual Basic, processing i>done using nested loops, one for the
row and one for the column. The loops shown in Fig. 6-14, which would be
the same in C, C++, and Java, show these two initializations using nested
loops.

for (row=0; row<3; row**)
for (col-0; col<3; col++)
mySquaretrow][col]=(row +1)*(coltl);
for (row=0; row<4; rowtt)
for (col=0; col<6; colt*)
myTable[row][col]=row+col;

Fig. 6-14 Processing two-dimensional arrays.
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6.3.5 String Processing in ¢ and C++ - xt ly chudi trong ¢ va C++

The processing of strings is the one area completely different in C/C+
and Java, so they will be addressed in separate sections. In C and C+
string processing is very cumbersome. There is no separate data type called
string. The string is an array of characters, ending in the null character
‘NJ. An array of strings is a two-dimensional array of characters, with
each row ending in the null character \0°. Recall that some C/C++ compil-
ers allow array elements to be processed that are beyond the bounds ofthe
declared array. When dealing with strings, this can be very frustrating, cl
C++ provides a string-handling library that sometimes helps in handling
strings, but the programmer still needs to be very careful that the null
character actually is present to indicate the end of each string.

EXAMPLE 6.22 The short C++ program in Fig. 6-15 demonstrates some of
the C/C++ string-handling capabilities. Each program section is explained
below.

#include<iostream.h>
sinclude «string.h>
void main ()
{
//Section 1
char word[3];
strcpy (word,'my*); /lalternate declaration: char « word-'my*;
cout<<word<<endl;
cout«strlen (word)«endl; //prints out 2
//Section 2
char word2[]«{'S","t'." 0", 'r'."y"',"\0");
cout«word2«endl;
cout«strlen(word2)<<endl; //prints out 5
//Section 3
char word3[]-*is good*;
cout<<word3«endl;
cout«strlen(word3)<<endl; Ilprints out 7
if (etrcmp(word2, word3)) cout«'They are not the same*«endl;
else cout«’The strings are identical '«endl ;
//Section 4
char “greetings(3]-{*1 love you', ‘Be minel, 'Valentine*);
for (int i-0; i<3; i++)
cout«greetings (i]« ‘ is *<< strlen (greetings [i] )<< e« characters long*«endl;
Ilthe strings are 10, 7, and 9 characters long respectively

cout«endl;

Fig. 6-15 String example in C++.
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The first section shows that the most common way of declaring a string
is as a simple array of characters. Be sure that the array size is one more
than the number of characters in the word to allow for the null character
at the end. In this example, word is declared as 3 characters long which
does include the null character. Once the array is declared, it cannot be
filled by using a simple assignment statement. A loop could be used, but
the string.h library provides for the string copy strcpy(destination, source)
function. The strcpyO function automatically appends the null character at
the end of the string. The example also shows an alternate type of declara-
tion. An array of characters can also be declared without specifying its
length through the use of the asterisk to indicate a pointer to a group of
characters. Many programmers find it easier not to be required to specify
the length of the string. However, it is usually easier and safer in C/C++ to
declare the length explicitly. An array of characters is the one kind of
array that can be printed out without accessing each item in the array
individually. The cout statement knows to print the characters until it
comes to the null character. The strlen(string) function returns the num-
ber of characters in the string, NOT-=COUNTING the null character. If the
programmer wants to process each character in the string by using a loop,
the strlen could be used as the upper-bound as in this code:

for (1=0; i<strlen(word); i++) cout«wordl[i];

The second section demonstrateschow!to~declare'd’string and initialize
it at the same time. If each character is listed with single quotes, then the
null character MUST be,listed: explicitly) atsthe cend,- Note that C/C++ is
consistent in enclosing a character in single quotation marks and a string
in double quotation marks.

The third section shows an alternate way of declaring a string and
initializing it at the same time. If the string is listed as a single group of
characters surrounded by double quotation marks, the null character is
automatically added at the end. Note that a space is a character and is
counted in the length of the string.

The strcmp (strl, str2) is a string-handling function that compares two
strings to see if they are the same or different. The function returns a zero
ifthey are the same, a 1 if the first string is greater than the second one,
and a -1 if the second string is greater than the first one. The ASCII value
ofeach character (see Chapter 3) is compared. Therefore, all capital letters
are less than all the lowercase letters. Therefore, the programmer must be
sure that the case is the same for each string being compared.

The last section demonstrates an array of strings. In reality, this state-
ment is declaring an array of 3 pointers, each pointing to a character at
the beginning of a string. The actual two-dimensional array is shown in
Fig. 6-16. The brackets indicate the array, and the asterisk indicates that
the array is of pointers to characters. Each element in the array of strings
can be printed individually using cout.
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char *greetings[3] =
{"'l love you", ""Be mine', ""Valentine"};

I love you\0

Be mine\0

Valentine\0

Fig. 6-16 Array|of|strings in C/C++.

6.3.6 String Processing in Java - X ly chudi trong Java

String processing|in,Java Jis-much; different, from C/C++. There is a
built-in String class (see Chapter 8 for a complete explanation of classes)
which behaves much like the String data. type in Visual Basic. Howevar,
unlike C/C++, the programmer does not néed to 'deal with the null charac-
ter indicating the end=of-the=string==Because~this class is quite complex,
only the most basic string processing will be explained in this section.

EXAMPLE 6.23 Figure 6-17 shows some Java code implementing strings.
Each program section will be explained below.

//Section 1
String myStr="me"; /ldeclare and allocate memory
System.out.println (myStr);
System.out.println (myStr.length());
//Section 2
String newStr; Ildeclare
newStr=new String('you*); /lallocate memory
System.out.println (newStr);
System.out.println (newStr.length());
if (myStr.equals(newStr)) System.out.printin(‘The strings are identical*);
else System.out.println(‘They are not the same');
//Section 3
String listOfNames[]-new String(31; Ildeclare array of Strings
listOfNames(O]m(‘Robert Redford*); /lallocate memory
listOfNames(11- ('Willie Nelson*);
listOfNames(2)-('Sophia Loren*);
for (int i-0; i<3; i**)
System.out.printin(listOfNames[i 14+ is *¢ listOfNames[i].length() characters long*)»

Fig. 6-17 String example in Java
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The first section demonstrates how to declare a String, allocate memory
and initialize it in one statement. The String can report its own length
through the use of the StringName.lengthO method (Java’s term for func-
tions belonging to a class).

The next section declares a String in one line and then allocates memory
and initializes the String in the next line. There are a number of String
comparing methods available to each string. The one demonstrated here,
Stringl.equals(String2), is a Boolean method that compares the two strings
using the ASCII chart to see if they are equal. It returns true if the strings
are equal and false if they are not. Another method available,
Stringl.equalsignoreCase(String2), is often of more value than the pure
equalsO.

The last section declares an array of Strings, and then allocates memory
and initializes each element. Notice that each item in the array can use
the methods available to any String. Many other methods are available to
the String class. See Fig. 6-30 for another example.

6.3.7 Arrays as Parameters to Functions - Cac mang thuc hién chic nang
latham s6

An entire array can be sent to a function as a parameter in C, C++, and
Java, just as in Visual Basic.,Remember, that the; name of the array is just
a pointer, or reference, to the first item in the array. Therefore, arrays are
always sent by reference. Any changes made to the array in the function
will be retained in the ‘calling code.

EXAMPLE 6.24 Write a generic function to find the average of the numbers
inan integer array. That function can receive an array of temperatures, an
array of scores, or any other integer array, as long as the number of ele-
ments in the array is also sent.

Figure 6-18 illustrates this function.

The Java, C, and C++ function is the same, and the Java version of the
calling program listed shows only minor differences from the C++ version.
Notice that only the array name is included in the calling statement. The
function heading contains the brackets to indicate that an array is an
incoming parameter. Other parts of the code are self-explanatory.
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//C, C++ «il Java runetion* art idantical
float FindAvg(int arr[], int length)
{
int sum=0, lev;
for(lcv-0; lcvclength; lev**)
sum*sum+arr(lcv];
return (float)sum/length; //returns value of function as float

3
//portion of C++ calling prograa
const int MAX*6;
int ar[MAX], i;
for (i=20; I<MAX; i++)
ar[i]«i+10;
float avg=FindAvg(ar, MAX) ;

//portion of Java calling program

final int MAX=6; //difference in declaration of constant
int ar[]>new int[MAX]; //difference in declaration of array
int i;
for ([i*0; Wi<MAX; lee)

ar[i]=i+10;

float avg*FindAvg(ar ,MAX);

Fig. 6-18 Arrays as parameters to functions.

HUONG DAN DOC HIEU CHU PIEM 6.3

6.3 CAC MANG TRONG cC/C++ VA JAVA

Hay nho lai trong chireng 5 réng cac con trd & cac bién c6 chira cac
dia chi nhu la dia chi ctia ching. M&t tén bién truc ti€p tham chiéu
dén mot gia tri va mot con tré gian ti€p tham chiéu dén gia tri.
6.3.1 Khai bao méang trong C/C++

Mot con tré tré dén mot mang dwgc minh hoa trong hi\nh 6.10. Khi
thue thi mang trong ¢, CH, va Java, tén mang clng la mot con trd
trd dén déi twgng dau tién trong mang.

Hinh 6.10 minh hoa cach thiic ma mét mang duogc khai bao trong C
va C++. Cau lénh dau tién:

int ar[6];

bao cho trinh bién soan d&t 6 vi tri nh¢ (tir 0 dén 5) vai kiéu dir liéu
14 s6 nguyén. TA&t c cac chi sb trong ¢ va C++ bat dau bing 0. Mbi vi
tri dwgc xac dinh théng qua viéc st dung cac dau moc (vi du array[2]
thay cho dau ngodc don duoc dung trong VB.)
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int ar[6]; /I these two declarations are the same
int * arrayPtr;
arrayPtr = ar; // initializes arrayPtr to point to array

memory location
3000

ar[0] ,ar[l] ar[2] ar[3] ar[4] ar[5 1]

arrayPtr ar

Hinh 6.10 CAc pointer va cac tén mang trong C va C++

VI DU 6.14 Hay viét mot cau lénh r)hém xac lap mang 6 khoang
trong va dat céc gia tri thuc té vao moi. khoang tréng:

intar [61 =A5, 10, 15, 20,-25()B0A;
Ta 6 thé khai bao va khoi tao cac-mang C va C++ tai cung mot thoi
diém. Trinh bién soan thwong bao mét 16i néu cd nhidu s6 gia tri
duoc liét ké. Con néu s6 gia -tri- it-hon jcon-s6 dugc liét ké thi trinh
bién soan sé 1ap day vao phan con lai véi gia tri zero.
Chiing ta c6 thé khaiotaootatscah cag yéu t6-clalmang sang zero tai
cting mot thoi diém nhv dwgi day.

intar [6] ={0};

6.3.2 Khai bdo cac mang trong Java

Viéc khai bdo mdt mang trong C/C++ cap phatsd cacl vi tri bd nha
phu hap. Viéc khai bao cac mang trong Java thi rd rang hon. Truéc
tién, chuong trinh khai bado ma sau dé cap phat bo nha. Tac vu nay
¢6 thé dwgc hoan thanh hodc trong mot hodc hai budc.

VI DU 6.5 Hay viét phan khai bao tlr hinh 6.10 trong java.

int ar[); // declaring array
ar=new int[6]; Il allocating memory
hoac
int ar [J«new int [6]; // declaring and allocating in one statement

Ta co thé khai bao, cip phat, va khoi tao cac mang Java tai cing mot
lic. Cau Iénh nay sé xac lap mang 6 khodng tréng va that sy dat cac
gia tri vao trong moéi mang.
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int ar[]={2, 3, 4, 1, 2, 6);
int ar[]={0);

Trinh bién soan chi cdp phat s6 cac hang muc duoc liét ké. Mang
dau tién trén day cé 6 hang muc, tir 0 cho dén 5. Mang th hai chi cd
1, khodng trong mang la zero. Java khéng bao gi¢ tv déng cap phat
hodc 1ap day bat c vi tri bd nh¢ nao. Pay chinh la trach nhiém cla
chuwong trinh.

6.3.3 X ly cdc mang trong ¢, C++ va Java

Cling nhu trong Visual Basic, cac mang thuwong dwgce xt ly trong C,
C++, va Java bang cach st dung cac vong I&p. Mot trong nhitng hia
canh nguy hiém cta C++ d6 14 néu vong lap th truy cap cac vi tri
khéng ndm trong mang thi hau hét cac trinh bién soan khong dua
ra mot thong diép béo 16i. Chuong trinh don gidn si dung béat ci
nhirng gi xay ra trong vi tri d6,-thuong 1a khong dwgc xac dinh. Noi
theo ngdn ngl clia may tinh, ching ta tham chiéu dén ndi dung cla
nhitng vi tri nay duwéi dang-cac'(vat thira thdi). Nhirng nah 2lap
trinh cling pha rat than trong/ dic biét lic st dung cac vong lap dé
truy cap cac hang muc mang, can bao dam rang vong lap khong vuot
xa khoi phan cudi clia mang.

Vi DU 6.16 Hay viét mot doan ma ngan trong C++ dé khai béo mot
mang c6 6 s6 nguyén voi gia tri cia mdi mot phan tr gdp ddi chi sé
clia né réi th® in muwoi phan tor 'cta mang. Hinh 6.11 minh hoa ma
nay.

int ar(6], i,
for (i=0; i<6; i++)
ar[i]=2~*1;

for (i=0; 1<10; i++)
cout<<ar[i]<<mm;
cout<<endl<<endl;

Hinh 6.11 X ly cdc mang C++

Lwvu y rang mang duoc khai b&o véi 6 phan tl va cac chi so tir 0 dén
5. Tuy nhién, vong lap th& hai thw 3in ra 1an dén chi s6 9. Vuot xa vi
trith 6, cac ndi dungnay la duv thra. MOt uai trinh bién soan C va
C++ don gian sé in ra dwdi dang so nguyén bat cr nhitng gi xay ra ¢
nhitng vi tri nay. K&t quad xuat sé giong nhuv dudi day.

02468 10 6684216 4208633 1 7867264

Mot khi mang da dugc truy cap ngang qua nai ma né dwgc khéi tao,
thi bat ci* didu gi x&y ra ndm trong vi tri dac biét nay déu dwoc in ra.
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r

Néu mang duwgc dung trong cac phép tinh thudc bat ky loai nao, thi
clic két qua sé hoan toan ngoai dy doan. Java dua ra nhiéu céng cu
trg gitip cho cac nha Iap trinh. Bng cach th® truy cap bat ct vi tri
nao ma vuot xa biénc ta modt mang sé ludn ludn cho két qua véi mot
théng béo 16i. Thong diép dii¢i day chi chi dinh rang chuong trinh th
wuiot xa mang cta né va chinh chi sé 5 gay nén su co.

java.lang.ArraylndexOutOfBoundsException: 5

Dé ngdn chan kiéu l0i nay trong ¢ va C+ nhidu nha 1ap trinh st
dung cac hang s6 dé gan cho sd cac vi tri rbi st dung hang s6 1a mot
bién trong mdi vong I&p. Bang céach s dung quy udc nay trong Java
ta cling c6 cac két quad doé la ma dugc ré rang hon.

ViDU 6.17 Hay viét mot doan ma ngan dé khai bao mdt mang 6 s6
nguyén bang cach st dung hang sd MAX rdi st dung hang s6 nay qé
diéu khién viéc thuc thi mét vong l&p khéi tao cac ndi dung cta moi
mot yéu t6 ma gia tri cia nd giong hét nhw chi so.

C/C++ va ma Java giong nhu duoi-day.

C/C++ Java

const int MAX=6; Tinal int MAX=6;

int ar[MAXT,O\i} nt jan [, (5

for (1=0; i<MAX; i++) ar=new int(MAXI;

ar(i)=i; for _(i»0;  i<MAX; i++)
ar[i)=i;

ViDU 6.18 Hay viét mot chuong trinh C++ dé doc theo cac s6 nguyén va
theo 6i s6 lugng dwoc nhap vao. Mot cach khac dé theo ddi cac hang muc
trong mang dé la cdp phat mét bién riéng biét co chita s6 cac hang muc
trong mang. Hinh 6.12 minh hoa uiéc nay béng cach st dung kich c& bién
dé theo dbi s6 lugng duoc nhap vao mang. Hang s6 MAX bao dadm rang
chwong trinh khéng bao gio xt ly qua phan cubi clia mang. Khai niém nay
cling dugc thyc thi trong Java.

6.3.4 Cac mang hai chiéu

Céc mang hai chiéu trong C, C++, va Java yéu cau kich thuéc hang
va cot phai dugc dat trong cac dau ngodc riéng biét.

ViDU 6.19 Héay viét phan khai bao trong C/C++ va Java danh cho
mot mang c6 3 hang va cdt, va mdt mang co 4 hang va 6 cot.

CIC++ Java

int mySquare[3] [3] ; int mySquarel ][ 1;
mySquare=new int [3) [3];

int rayTable(4] [6] ; int myTablel ][ 1];

myTable=new int [4) [6];
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const int MAX=6;

int ar [MAX], i;

int num. size=*0;

cout<<*Enter a number, -1 to stopé«endl;

cin>>num;

while (nun !'--1 &% size<MAX) //stop the loop with -1 or if it gets too big

ar[size]l=nun;
size**;
cout<<*Enter a number, -1 to stop'<<endl;

cin>>num;

for (i=0; i<size; i*+)
cout<<ar[i]<<*’;

cout<<endl<<endl;

Hinh 6.12 Theo ddi kich thwéc clia mét mang trong C++

Vi DU 6.20 Hay viét cac cau lénhytrong C va C++ va Java dé khai
bdo 2 mang hai chiéu va khéi tae ching khi ching dwgc khai béo.
B&ng cach st dung dir liéu sau day: (a) ndi dung ctia mdi mot thanh2
phan trong méi hang cla mang-dau tién chinh 1a s6 hang cdng thém
1, (b) cac ndi dung cta mbi thanh phan cla mang th hai chinh la
(s6 hang nhan 10) cong thém (s6 cOt cong. 1).

Cac mang hai chiéu cang co thé dwgc khoi tao ngay khi ching dugc

khai bao trong €, C++ va Java, Hinh 6.13. minh hoa sy khé&i tao
trong C/C++ va khoi tao trong Java, cling nhv cadc mang két qua.

C/C++ int mySquare[3]i3] =< <1.1.1),{2,2,2), (3,3,3} >; 0 in 17
11 1 1
M2 2 2
@3 3 3
Java int myTable[][]-{ {1.2.3,4.5,6), <11,12,13,14,15,16). 1R BEKO
<21.22,23.24 .25,26), (31,32 33,34.35.36) ) 1001 2 3 45 6

[ 4 121341516
2] 21 2 3242525
[ 31 32 3% B F

Hinh 6.13 Khéi tao cac mang hai chiéu.
VI DU 6.21 Cho cac mang sau day, hay viép cac vong léng nhém von

sé khdi tao chdng nhv dwgc chi dinh du6i day.

0109 2
o] 1 2 3
L2 4 6
2136 9
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(0] [11 [2] [3] [4] [5]
0 o

o1 2345
123456
212 3 456 7
313456 7 8

Ciing nhu trong Visual Basic, viéc xt ly dwoc thuc hién bang cach st
dung cac vong lap két nhém, mot vong danh cho hang va mot vong
danh cho cot.

Céc vong lap dugc minh hoa trong hinh 6.14, né sé giong hét nhau
trong C, G+ va Java, hinh nay biéu thi hai khéi tao bing cach st
dung cac vong lap l16ng nhém.

for (row=0; row<3; row++)
for (col*0; col<3; col++)
mySquare[row/J[col]=(row +1)*(col+1);
for {row=0; rows<4;|l row++)
for (col=0; col<6;  col++)
myTable(row)[col]=row*col;

Hinh 6.14 X& ly cAc mang hai chiéu

6.3.5 X ly chudi 'trong“€ av2 C++

Quy trinh x& ly cac chudi [a mot Iinh vic hoan toan khac h&n nhau
trong C/C++ va Java, vi vay ma ching ta sé khao sat cac muc riéng
biét. Trong C va C++, viéc xt ly chudi rat don gian. Khong cé kiéu dir
lieu tach roi dwoc goi la chudi. Chudi chinh 1a mdt mang cac ky tu,
két thic bang kyt v tréng 0’ Mot mang cac chudi l1a mot mang cac
ky tw c6 hai chidu, trong d6 moi hang két thic bang ky tw tréng 10
Hay nhé lai rang mot vai trinh bién soan ¢/ C++ cho phép cac yéu
td cia mang dugc xt ly vwot ra ngoai cac bién cla mang dwgc khai
bdo. Luc xt ly véi cac chudi, didu nay rat phic tap. C/C++ cung cdp
mot thw vién x& ly chudi dé dai lac gidp x& ly cac chudi, nhwng nguoi
lap trinh van rat that trong khi ma ky tw tréng that sw hién dién dé
chi dinh han két thac cda mbi chudi.

Vi DU 6.22 Chuwong trinh C++ rat ngan trong hinh 6.15 minh hoa

mot vai kha nang x& ly chudi C/C++ . M&i muc cla chwong trinh
dugc giai thich dwéi day.
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einclude«iostreaa.h>
einclude <8tring.h>

void main ()

/lSection 1
char word[3);
strcpy (word,‘my*); /lalternate declaration: char « word-"my*;
cout«word<<endl ;
cout«8trl«n (word) «endl; Ilprints out 2
//section 2
char word2[]-{'S'. *t*.'o*. 4Té.w ',"'\0"'>;
cout«word2«endl ;
cout<<8trlen(word2)<<endl; //print« out 5
//8*ction 3
char word3[]-éis good*;
cout<<word3«endl ;
cout<<8trlen (word3)<<endl ; Iprints oVT. 7
if (8trcnp(word2, word3)) cout«@&They are not the 8ame*«endl;
else cout<<*The strings are identical s«endd ;
//Section 4
char ‘greetings[3]- (&l love you*, éBerained, *Valentineé);
for (int i-0; i<3;
cout<<greetings[i)<<* is <« strlen(greetings[i] )« =« character» long*«endl;
//the strings are 10. 7, and 9 characters long respectively

cout<<endl ;

HIAR"615°Vi'dd chidrtrong' 'C4++

Muc dau .tién cho thdy rang cach phd bién nhat dé khai bao mot
chubi d6 1a duéi dang mot mang céc ly tw don gidn, cdn chac chin
rang hich thuéc cta mang phai 16n han s6 cac ky ty trong tir dé cho
phép) ky tu trdng ndmé cudi. Trong vi du ndy, t dwoc khai bao dudi
dang dai 3 ky tw khéng cé chi aky tw tréng. Mot khi mang duoc khai
béo, né khéng thé dugc 1&p day bang cach s dung mot cau lénh gan
dan giGn. Vong ldap cé thé duoc dung, nhung thw vién string, h cung
cdp cho ham strcpy (destination, source) dé sao chudi. Ham strcpyO
ty dong dinh ky ty tréng vao cudi chudi.

Vi du nay cting minh hoa mot ki€u khai bao khac. Mot mang cac ky
tw cling c6 thé dugc khai bdo ma khdng can chi dinh chiéu dai ctia n6
théng qua viéc st dung ky tw thay thé (asterisk) dé chi dinh mét con
trd trd dén mot nhom cac ky tw. Nhidu nha lap trinh thdy dé dang
honkhi khéng dwoc yéu cau phai chi dinh chidu dai cua chudi. Tuy
nhién, thong Ihwdng cach dé dang va an toan trong C /C++ do |
phai khai bao dé& dang chidu dai.

MOt mang cac ky tw 13 mét loi mang cé thé dwoc in ra ma khong cén
truy cap vao méi mot nang muc trong mang riéng biét. Cau lénh cout
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biét dé in cac ky tw cho dén khi no dat dén dén ky tw null. Ham
strlen(stringO tra vé s6 cac ky tw trong chubi, khong tinh dén ky tuw
tréng. N&u ngwdi 1ap trinh mudn x& Iy mdi ky tw trong chudi bingc
ach str dung mot vong lap thi strlen cé thé duoc dung Iam bién trén
nhw trong ma duei day.

for (i =0; i<strlen (word) ; i+=) count«word[i] ;

Phan th( hai minh hoa cach dé khai bao mdt chudi va khéi tao no
cung ldc. Néu mdi ky tw dwoc liét k& trong ddu méc don, thi ky tu tw
tréng phai dwoc ligt ké mot cach ré rang & cudi. Luu y rang ClC++
nhat quan véi nhau trong viéc dat mot ky tu trong cac ddu méc don
va mot chudi trong cac ddu moc kép.

Phan tht ba biéu thi mot cach khac dé khai bdo mot chudi va khoi
tao nd cang ltc. Néu chudi duoc lidt ke dudi dang mdt nhom cac ky tu
dugc bao quanh bdi cac dau moc kép, thi ky tv null duoc ty dong
thém vao cudi. Lwu ¥ rdng mot khoang tréng chinh 1a mot ky tu va
né phai dugc k& dén trong chidu dai_caalchudi.

strempfstrl, Str2) 1a mot ham x&:-ly-chubi né so sanh hai chudi dé
xem thi ching giéng nhau hay khadc-nhau. Ham nay trd vé mot s6
zero. N&u chang giéng nhau, trd v& 1 néu chudi dau tién Ién hon
chudi tht hai va trd vé - 1 néu chudi thd hai lon hon chudi thi nhat.
Gia tri ASCII ctia mdiky 'tu (xem chtrong '3) cling durgc so sanh. Do
d6, tat cA cAc mau tv hoa déu nhd han tat cd cac mau tu thuong. Vi
thé nguoi 1ap trinh caiphdi>Bbao dam’rafg ‘Kiél® chir phai gidng
nhau trong mot chudi dang-digc.so-sanh.Rhan.cudi cling trinh bay
mot mang cac chudi. Trong thuc té cau Iénh nay dang khai bao mot
mang 3 pointer, mdi pointer trd dén mot ky tw & dau cta mot chudi,
mang hai chiéu that sy dugc minh hoa trong hinh 6.16. Cac dau
ngodc chi ra mang va dau asterisk chi ra rdng mang nay la cac con
tro dé tro dén cac ky ty. Mdi yéu td trong mang cac chudi cé thé duoc
in mot cach riéng biét bang cach st dung count.

char *greetings[3] =
{""I love you", "'Be mine", ""Valentine"};

greetings
I love you\0

Be mine\0
Valentine\0

Hinh 6.16 Mang céac chudi trong C/C++

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

404 Chapter 6: Arrays and Strings

6.3.6 X ly chubi trong Java

X& ly chudi trong Java thi khac nhigu so v&i x& Iy chudi trong CI
C++. CO mot 16p String duogc tao san (xem chwong 8 c6 phén giai
thich hoan chinh vé cac I6p) né co tinh chaty hét nhw kiéu dir liéu
String trong Visual Basic. Tuy nhién, khong giéng nhu C/C++,
nguoi 1ap trinh khdng can phai x ly ky tw null dé chi dinh phan két
thic cta chubi. Bdi vi Io6p nay hoan toan phic tap, cho nén chi cd viéc
xG Iy chudi c&n ban nhat méi dwoc giai thich trong muc nay.

Vi DU 6.23 Hinh 6.17 bi€u thi mot vai ma Java dang thuc thi cac
chuéi. Moi mot chuong trinh sé duoc gidi thich duéi day.

/ISection 1

String myStr-'me’; /ldeclare and allocate memory
System.out.println (rayStr);

System.out.println (myStr.length{));

//Section 2

String newStr; Ildeclare

newStr*new String (*you*); /lallocate memory:

System.out.println (newStr);

System.out.println (newStr.length());

if (myStr.equals(newStr)) System.out.println{*The strings are identical*);
else System.out.printin(’They are not the isame*);

/l8ection 3
String listOfNames[)-new String(3); /ldeclare array of Strings
listOfNames[0)m('‘Robert Redford*); /lallocate memory.

listOfNames[11-(‘Willie [NEISON™);
listOfNames(2]«('Sophia Loren*);

for (int i*0; i<3; i**
System.out.printin(list@fNames[ie" is (¢ listQfNames[i] . Jength()¢' characters long’);

Hinh 6.17 Vi du chubi trong Java

Muc dau tién minh hoa cach khai bdo mot String, cdp phat bd nhé
va khéi tao nd trong moét cau lénh. String cd thé bdo cao chiai dai clia
n6 thong qua viéc st dung phuong phap String Name.lengthO huat ngir
cla Java danh cho cac ham thudc vé mot I6p).

Phan ké tiépkhai bado mt String trong mdt dong roi cap phat bd nho
va khdi tao String trong voné ké ti€p. C6 mot sO6 cac phwong phap
String c6 sdn cho mdi chudi. O day minh hoa mot phwong phap dé la
, String l.equals(String2), day la mot phwong phap Boolean dé so
sanh hai chudi bang céch s dung so dd ASCII xem thi ching c6
bdng nhau hay khéng. Né&u trd v& true néu céc chudi ndy bang nhau
va trd vé false néu ching khéng bing nhau. Mot phuong phap khac
cling c6 sdn, d6 la phwong phap Stringl.equalslignoreCase (String2),
né thuong cho nhiéu gia tri hon 1a ddu bang thuan tay().

Phan cubi cung khai bao mot mang céc String, roi cép phat bd nho
va khéi tao méi phan t. Lwu y rang méi hang muc trong chudi cé
thé sir dung cac phwong phap cé sdn cho bét c* String nao. Ciing co
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nhiéu phuong phap cé sin cho 16p String. Xem hinh 6.30 dé c6 vi du
khéac.

6.3.7 Cac mang lam tham sé cho cac ham

MOt mang téng thé co thé gdi dén mot ham dwdi dang mot tham sé
trong C, GHva Java ciing y hét nhw tong Visual Basi. Hay nh¢ réng
tén clla mang chi la mot con tré hodc tham chiéu dé hang muc dau
trong mang. Do d6 cac mang ludn ludn duoc gdi béng phwong phap
tham chiéu. B4t ct su thay d6i nao xay ra cho mang trong ham ciing
sé duwgc gilr lai trong mang goi.

Vi DU 6.24 Hay viét mot ham téng quat dé tim gia tri trung binh
cla cac sd trong mot mang sé nguyén. Ham dé c6 thé nhan mot
mang nhiét dd, mot mang cac diém hodc bat c mang nguyén nao
khi s6 cac phan tl trong mang cling dugc gdi dén. Hinh 6.18 minh
hoa ham nay.

Hinh 6.18 Cac mang chon lam tham s6 cho cac ham

//C, C++ and Java Function* ara idantical
float FindAvg(int arr 1], int length).*
{
int sum-0, lev;
for(lcv-0; lcv<length; " "Icv*+)
sumxsum+arr[lev];
return (float)sum/length; //returns valuel, of | function as float

b

//portion of C++ calling prograa
const int MAX=6;
int arfMAX], i;
for (i=0; 1i<MAX; i++)
ar[i]«i+10;
float avg-FindAvg(ar, MAX) ;

//portion of Java colling program

final int MAX-6; //difference in declaration of constant
int ar(J-new int(MAX); //difference in declaration of array
int i;
for (1*0; i<MAX; i+f)

ar[i]-i+10;

float avg-FindAvg(ar,MAX);

Trong Java, C va C++ ham nay la giéng nhau va phién ban Java
cla chwong trinh goi dugc liét k& chi nham minh hoa cac v khachiét
nhé so voi C++. Lwu y réng hi cé tén mang dwgc dua vao trong cau lénh
goi. Tiéu d& ham c6 chira cacddu ngodc dé chi ra rdng mot mang la mot
tham s0 gé&i dén. Cac phan khac cla mang ty gidi thich.
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CHU DIEM 6.4
SEARCHING
Tim kiém

One ofthe main goals in programming is to save time and energy throuj
the reuse of code. Several generic functions like searching and sortir
arrays can be written in such a way that they are useful in many differei
applications. A number of different algorithms for sorting and searchir
arrays have been designed and can be implemented in any language. Tv
searching algorithms and three sorting algorithms will be illustrated her

6.4.1 Sequential Search - Tim kiém theo trinh tw

The simplest algorithm for searching an array is the sequential searc
In the sequential search the array_is examined, one element at a tin
until the target value is found|or the end of the’array is reached witho
finding the target value. The sequential search is often the best choice u
either of these two instances:

¢ The array size is small (less than 100 elements).
¢ The elementsbinlthiecarray are linihol particular order.

EXAMPLE 6.25 Write a sequential search function in Visual Basic tha
takes in as parameters the array to be searched, its length, and the targe
value to search for. It returns theindex number of the element holding th
target value or -1 if the target is not in the array.

Fgure 6-19 illustrates a possible implementation of this function.

"Sequential Search Function
Private Function SequentialSearch(ar(Q As Integer, length Aa Integer, _
target As Integer) As Integer
"This function searches 1 through length of the incoming array for the target value
"It returns the index of the element holding that value.
"If the target is not in the array, the function returns -1
Dim lev As Integer, targetlndex Aa Integer
Dim found As Boolean
found.False "set initial flag to false
targetindex--1 "default value in case target is not found
For 1lcv-1 To length
If ar(lev)-target Then
found-True "set flag to txrue when found
targetindex-lev
End If
Next 1los/
SequentialSearch-targetindex “send back the target Index or -1
End Function
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"portion of calling progrta

const MAX-10
Din lev As Integer "loop control variable
Dim response As Integer, target As Integer
Dim scores (1 To MAX) As Integer
“read in scores
Por lev-1 To MAX
scores {lev)-InputBoxCEnter the number”)
Next lev
"get the target value
target-InputBox("What number will you search for?*)
response=SequentialSearch<scores, MAX, target)
If (response>-0) Then
Print target; ’is in the array at location*; response
Else
Print target; *is not in the array*
End If

Fig. 6-19 Sequential search in Visual Basic.

There are several reasons that this algorithm-is not very efficient. First, if
the array had more than 100 elements, the search process would take a lot of
time. Second, the loop in the search function goes through the entire array
every time, even if the item is found at-the first index. Third, if the target is
in the array more than once, the fanetion will return only its last index.

EXAMPLE 6.26 A small modification of the loop in the function, shown in
Fig. 6-20, enables it to ‘stop ‘as“soon‘as'the target-value is found. Instead of
a For ... Next loop which executes until the lev reaches the length, a Do
While loop is used whichi'stops as seoncas-the item is found. In this ex-
ample, if the target is in.the array more than once, the function will return
only the FIRST index. An alternate search function which returns the
number of times the item is in the loop is shown in Solved Problem 6.10 at
the end of this chapter.

a function

. length As Integer, _

ter

incoming array for the target value,
t value,

ireturns -1

to false

lo while to stop when item is found

lex "send back the target Index or -1

10 More efficient sequential search.
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EXAMPLE 6.27 One more modification can be made to the sequential search
of the previous example to increase efficiency if the target is not in the
array. If the incoming array is IN ASCENDING ORDER, as soon as an
element is seen that is greater than the target, the array could stop. This
requires that only one line be changed, the Do While statement:

Do While (lcv<=length And (Not found) AND ar (lev) <target)

Figure 6-21 demonstrates the number of times the loop would execute
for each of the sequential search algorithms for a target that is in the
array and one that is not.

Version 1: For lev = 1 To length
ai) aif] a2l a@ a@® a@

target * 4 -goes through loop 6 times 5 5 4 8
target « 5 -goes through loop 6 times 6

\ersion 2: Do While (lev <= length And (Not found))
afdl arm a@ afd al 51

target » 4 -goes through loop 4 times 9 7 2 4 8 6
target = 5 -goes through loop 6 times

Version 3: Do While (lev<=length And (Not found) /AND ar(lcv) < target)
with ORDERED array
a0 aril]™ afz] atd] a@ “E

target - 4 -goes through loop 2 times 2 4 6 7 3 9
target = 5 -goes through loop 3 times

Fig. 6-21 Comparison of sequential search test conditions.

6.4.2 Binary Search - Tim kiém nhijphan

The last modification is obviously the best possible improvement on a
sequential search for an ordered array. However, even that algorithm would
take a long time to search a large array, such as one with 10,000 elements.
A better solution for finding a target value in an ordered array with no
duplicates is to use the binary search algorithm.

In the binary search the middle element is examined first.

¢ Ifthat element is the target being sought, then the middle index is
returned.

¢ If the middle element is less than the target, then because the
array is in order the entire first half of the list can be igr—-1
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¢ If the middle element is greater than the target, then the entire
last half of the list is ignored.

The array sections are successively cut in half, eliminating large num-
bers of elements until the target is found or there is only one element in
the section being examined. The binary search is usually the best choice if
the array size is large. The elements in the array must be in order, so extra
time would be needed if the array must be sorted first. Sorts will be exam-
ined in the next section.

EXAMPLE 6.28 Write the code necessary to implement the binary search
function in C/C++. The function takes the same parameters as the sequen-
tial search: the array, the length of the array, and the target value.

Figure 6-22 illustrates this function. The Java version of this function
would be identical except for the marked line.

Figure 6-23 shows a walk-through of the code for two different target
values. If the array is small, no toe-muech, time is saved. If, however, the
array had 1000 items, the first examination would eliminate half of the
items, which would save a considerahle-amount of time. The binary search
isa very fast search, but the array imust-he in order. If the array is not in
order, it must be sorted before the binary search can be applied. If it
cannot be sorted, then the sequential search is the only choice.

//C/C«* version of Binary Search (with Java changc)

int BinarySearch(int ar[], int Tength, int target)

//This function searches 0 through length-1 of the incoming array for the target value.
//1t returns the index of the target value if is in the array

//1f the target is not in the array, the function returns -1

int mid, targetlndex=-1;

int lowerBound=0;

int upperBound-length-1.

int found*false; //the Java version would be boolean found-false;

while (lowerBound<-upperBound && jfound)

mid-(upperBound*lowerBound)/2;

if (target<ar[mid]) //eliminate the upper half of this section
upperBound-mid-1;

else if (target>ar [mid]) //eliminate the lower half of this section
lowerBound*mid*1;

else // (target*=*ar [mid]) means it is found
targetindex=mid;
found=true;

)//end while
return targetlndex;
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//portion of c++ calling program
const int MAX-10;
intar[MAX], target, i, item;
//get values
cout<<"Enter *<<MAX<<* values separated by a space”«endlj
for (i-0; i<MAX; i-»*) cinr»ar(i];
//get the target
cout«What number should you search for in the array?*;
cin>>target;
//perform the search
itera-BinarySearch(ar, MAX, target);
if (item >»0) cout<<*The item is in location *<<item<<endl;
else cout<<*The item is not in the array*«endl;

Fig. 6-22 Binary search in C/C++.

while (lowerBound <= upperBound && Ifound)
a0}, [ar[l] ar2]  «13] a4l a(d

Trace through the code: 2 4 6 7 9 10
mid a
target = 4 upper lower (upper* lower)/2
set values 5 0 2
examine arf2] — 4 <6
eliminate upper half I 0 0
examine aitO) —- 4 > 2
eliminate lower half 1 1 1
examine arp] — 4==4 FOUND
mid =
target = 8 upper lower (upper+low«r)/2
set values 5 0 2
examine art2] 8>6
eliminate lower half 5 3 4
examine ar[4] — 8 <9
eliminate upper half 3 3 3
examine ar[l] — 8> 7 lower == upper so NOT FOUND

Fig. 6-23 Racing the binary search algorithm.
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HUONG DAN POC HIEU CHU DIEM 6.4

6.4 TIM KIEM

Mot trong nhitng muc tiéu chinh trong lap trinh d6 la tiét kiém thoi
gian va cbng strc thong qua viéc st dung lai ma. M6t vai ham téng
quat chdng han nhw ham tim kiém va phan loai cac mang cé thé
duwgc viét theo mot cach thirc sao cho ching h*ru dung trong nhiéu
(ng dung khac nhau. M6t s6 cac thuat toan khac nhau dé phan loai
va tim kiém cac mang cling dugc xac dinh va cling co6 thé duwoc thuyc
thi trong bat ky ngon ngir nao. Hai thuat toan tim. kiém va ba thuat
toan phan loai sé dwgc minh hoa & day.

6.4.1 Tim kiém tw

Thuat toan dan gian nhdt dé tim. kiém mot mang do 1a tim kiém
theo trinh ty. Trong phuong phap tim kiém theo trinh ty moét mang
phdi dugc xem xét, mot lan mot-phan t& cho dén khi gia tri dich
duoc tim thdy hodc cho dén khi| két, thic mang ma khong tim duoc
gia tri dich. Phuong phap trinh:ty=ndy thuong la phuong phap chon
lya t6t nhat khi rai vao mot treng-hai trvong hop sau day;

* Kich thwéc mang nhé han 100 phan td.
* Cac phan tl trong mang knhong theo thi tiv dac biét.

Vi DU 6.25 Hay vigt,mdtham, tim| kiém;tudntu trong Visual Basic
von nhan lam cac tham s6 cla mang dugc tim kiém, chiéu dai cla né
va gia tri dich dé tim kiém. N6 tra vé s6 chi s6 Ga phan ti dang git
gia tri dich ho#c trd vé -1 néu gia tri dich khéng ndm trong mang.
Hinh 6.19 minh hoa viéc tguc thi ham nay.

“Sequential Starch function
Private Function SequentialSearch(ar(Q) As Integer, length As Integer, _
target As Integer) As Integer
"This function searches 1 through length of the incoming array for the target value.
"It returns the index of the element holding that value.
"If the target is not in the array, the function returns -1
Din lev As Integer, targetlndex As Integer
Dim found As Booleao
found-False "set initial flag to false
targetindex--! “default value in case target is not found
For lIcw«l To length
If ar(lev)-target Then
found-True "set flag to true when found
targetindex-lev
End If
Next lev
Se<juentialSearch-targetindex “send back the target Index or -1
End Function

Hinh 6.19 Tim kiém theo tuan tu trong Visual Basic
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portion of calling program

const MAX-10

Dim lev As Integer “loop control variable
Dim response As Integer, target As Integer

Dim scores (1 To MAX) As Integer

“read in scores

For lcv-1 To MAX

scores(lev)-InputBox(“Enter the number*)
Next lev

"get the target value
target-InputBox(“What number will you search for?*)
response”SequentialSearch(scores, MAX, target)

If (responso-0) Then

Print target; “is in the array at location*; response
Else

Print target; *is not in the array*
End If

Hinh 6.19 (tiép theo)

C6 nhiéu ly do dé thuat toan-nay khong hiru dung. Trwdc tién néu
mang nay cé han 100 phan tl;|thinquy trinh tim kiém phai mat rat
nhiéu thoi gian Tha hai vong| Iap trong ham tim kiém théng qua
toan bd mang, tham chi néu hang-muc dugc tim thdy nam & index
dau tién. Th ba, néu dich nam trong mang nhidu Ian thi ham nay
chi trd vé index cudi cung cla nd,

‘altamat* form of loop for, th«, sequential search. function
Private Function SequentialSearch(ar(Q As '.Integer, flength As Integer,
[3 target As Integer) As Integer
"This function searches 1 through length of the incoming array for the target value.
"It returns the index of the element holding that value.
"If the target is not in the array, the function returns -1
Dim lev As Integer, targetlndex As Integer
Dim found As Boolean

found>Palse “set initial flag to false

targetindex--1

lev-1

Do While (Icv<=length And (Not found)) “use do while to stop when ice® is found

If ar(lev)«target Then
found-True
targetindex-lev

End If
Icv-lcv*l
Loop

SequentialSearch-targetindex “send back the target Index or -1
End Function

Hinh 6.20 Phwong phap tim kiém tuan ty hiéu qua hon

VI DU 6.26 Mot sy diéu chinh nhdé vé vong lap trong ham, duogc
minh hoa & hinh 6.20 bdo dam né ngwng ngay khi gia tri dich dugc
tim thay. Thay vi vong ldp For... Next sé thuc thi cho dén khi dat dén
chiéu dai, thi mét vong Iap Do While dugc dug né ngwng ngay khi
hang muc duwgc tim thdy. Trong vi du nay néu dich ndm trong
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nhiéu Ian thi ham s6 nay chi trd ué chi muc FIRST. M6t ham tim
kiém khac sé tra ué sb cac lan ma hang muc c6 duge trong vong 1ap duoc nhu
minh hoa trong bai tap cé 1i gidi 6.10 & cubi chuvong nay.

vi DU 6.27 C6 mot phwong phap chinh stra dugc thuc hién trong viéc
tim kiém tuan ty vi du twéc ddy dégia téng hiéu qua néu dich khéng
nam trong mang.

Néu mang chuyén t6i theo thi ty ting dan thi khi mot phan tir dugc
tim thdy 16n hon dich, thi mang c6 thé ngwng. Diéu nay yéu cau
rang chi c6 mot dong bi thay d6i, cau 1énh Do While nhv sau:

Do while (lcv<=Ilength And (Not found) AND ar(lcv) «target)
Hinh 6.21 minh hoa s6 cac 1an ma vong I3p sé thuc thi ¢ng véi moi

thuat toan tim kiém tuan ty ding cho muc tiéu trong mang va mot
muc tiéu khéng nam trong mang.

Version 1: Forlev=1To length
arf0] | ar[l] ar[2] ar(3] ar[4] ar[5]

target = 4 -goes through loop 6 times
target m 5 -goes through loop 6 times 9 7 2 i 8 6

Version 2: Do While (lev <* length And (Not found))
arfQ] - aril]) Oar[2:  ar[3]  arl4]  ar[5]

target * 4 -goes through loop-4-times 9 7 2 4 8 6
target =5 -goes through loop 6 tones

Version 3: Do While (lev <= length And (Not found) AND ar(lcv) < target)

with ORDERED array
arf0] ar(l] ar[2] ar[3) ar(4] ar[5]

target = 4 -goes through loop 2 times 2 4 6 7 8 9
target - 5 -goes through loop 3 times

Hinh 6.21 So sanh cac diéu kién th& nghiém tim kiém tuan tu.

6.4.2 Tim kiém nhi phéan

Phan phién ban chinh sira sau cling rd rang la mot cai tién dang ké
nhat trong quy trinh tim kiém tuan ty ung cho mot mang cd thi tv.
Tuy nhién tham thuat todn d6 cling phai mat mot khodng thoi gian
dai dé tim kiém mdt mang ¢n chdng han nhu mdét mang c6 10 ngan
phan tir. M6t gidi phap t6t hon dé tim mot gia tri dich trong mot
mang va sip x&p th¢ ty ma khong co sw trung lap dé la st dung
thuat toan tim kiém nhi phan.
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Trong thuat toan tim kiém nhi phan cho nén mot nira toan bd dau
tién cta danh sach co thé bi bo qua.

* Néu phan tlr d6 la dich dang duwgc tim kiém thi chi s6 ¢ gitta
dwoc cho ra.

* Néu phan t& gitta nhd hon phan ti dich thi theo th( ty toan bd
nira danh sach dau co thé bi bé qua.

Néu phan t& gitta I6n hon phan t& dich, thi toan bd nira sau clia
danh sach bi bd qua

Céac phan clia mang dwoc cat mét nira thanh cong, loai bo s cac
phan t& I6n dén khi dich dugc tim thdy hodc cho dén khi chi co mot
phan t& con trong muc dugc Xxem xét.

Tim kiém nhi phan thuong la phan chon lva t6t nhdt néu kich c&
cla mang lén. Cac phan t trong mang thi dugc xép theo th tw, ui
vay can phai cé khodng thoi gian canjthiét dé trude tién phan loai
mang theo th tv. Phcp phan loai(sé dwoc xem xét trong phan dudi
day.

Vi DU 6.28 Hay viét ma can thiét-dé thuc thi ham tim kiém nhi
phan trong C/C++. Ham nay nhan cac tham s06 giéng hét nhu tim
kiém tudn ty: mang( chiéudai ‘mangivéirgia lteiodich.

Hinh 6-22 minh hoa ham nay. Phién ban Java cla ham nay clng
gidng nhv vay ngoai’trlf'e6‘'mot 'durong duoc' danh® dau.

//C/C++ r=lon of Binary Search (with Java cbanga)

int BinarySearchdnt ar(). int length, int tatget)

//This function searches 0 through length-1 of the incoming array for the target value.
//1t returns the index of the target value if is in the array

//1f the target is not in the array, the function returns -1

int mid, targetlndex=-1;

int lowerBound-0;

int upperBound-length-1;

int found=false; //the Java version would be boolean found-false,

while (lowerBound<*upperBound jfound)

mid»(upperBound*lowerBound)/2;

if (target<ar[mid)) //eliminate the upper half of this section
upperBound»mid-1;

else if (target>ar[mid]) //eliminate the lower half of this section
lowerBound=mid»1;

else //(target--ar(mid)) means it is found

{

Hinh 6.22 Tim kiém nhi phan trong C/C++
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targetindex»mid;
found-true;

)//end while
return targetlndex;

//portion of C++ calling program
const int MAX-10;
intar[MAX), target, i, item;
//get values
cout<<‘Enter ‘<<MAX«“values separated by a space“<<endl;
for (im0; i<MAXj i) cinxar(i);
//get the target
cout<<*What number should you search for in the array?*;
cin>>target;

//perform the search

item-BinarySearch(ar, MAX, target);

if (item >-0) cout<<*The item is in location *«item<<endl;
else cout<<’The item is not in the array*<<endl;

Hinh 6.22| (ti€p theo)

Hinh 6-23 trinh bay dwgc thwc.thi-ma cho hai gid tri dich khac
nhau. NEu mang nay nho thi thoi gian tiét kiém khong nhigu 14m.
Tuy nhién, néu mang,nay ¢6 1000 hang. muc thi van d& xem xét dau
tién doé la loai bé mot-nira“hang ‘muc.' Bieu nay ‘tiét kiém dwgc mot
lvgng thoi gian dang k&. Phuong phap tim kiém nhi phan la mot
phwong phap tim kiémwat nhanh, nhuing mangphai duoc phan loai
thr tv. Néu mang khong,theo thi tw, thi_n6 sé& dugc phan loai truéc khi ap
dung phwrong phap tim kiém nhi phan. Con néu khéng thé dugc phan loai
thi quy trinh tim kiém tuan ty chinh la chon lya. duy nhat.

while (lowerBound <= upperBound && Ifound)
arf0]ar[l} —ar[2] ar[3] ar[4] ar[5]

Trace through the code: 2 4 6 7 9 10
mid =

target = 4 upper low er upper+low er)/2
set values 5 0 2
examine ar[2] — 4 <6
eliminate upper half 1 0 0
examine artO] — 4 > 2
eliminate lower half 1 1 1
examine artl] — 4==4 FOUND

Hinh 6.23 V& so do thuat toan tim kiém nhi phan
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mid =
target = 8 upper lower (uppe r+low er)/2
set values 5 0 2
examine ar(2] —8 > 6
eliminate lower half 5 3 4
examine ar[4] — 8 <9
eliminate upper half 3 3 3
examine ar[l] — 8 > 7 lower == upper so NOT FOUND

Hinh 6.23 (tiép theo)
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CHUDIEM 6.5

SORTING
Sdp xép th& tvw

Both the binary search and the most efficient of the sequential search
algorithms require that the array be sorted in ascending order. Many ap-
plications also depend upon keeping various lists in numeric or alphabeti-
cal order. Many algorithms for sorting arrays have been designed, some of
which are very complex. Three sorting algorithms will be explained in this
section: bubble sort, selection sort, and insertion sort. These are often not
the most efficient sorting algorithms, but are usually the easiest to under-
stand and code.

6.5.1 Selection Sort - s&p xép theo phwong phap chon truc tiép

The concept of the selection sort-algerithm is fairly simple. Successive
passes are made through the array:ito-find the largest element, and the.l
put it in its proper place. The algorithm’ is:

(1) Pass 1. Examine the entire-array’and find the largest element.
(2) Place it in its proper spot at the end of the array.

(3) Pass 2: Examine“the!'entirecarray'except-for' the last element (al-
ready placed) and find the next largest element.

(4) Place the next largest'inthe 'spot second-from the end.

(5) Continue the passes=until-there=is-only-one-element left. The last
pass is not necessary because the last item left must be the small-
est and already at the beginning of the array.

In each pass through the array all the elements are examined from the

beginning until reaching the point where an element has already been
placed in its proper spot.

EXAMPLE 6.29 Trace the algorithm and show how it would sort an array
ofcharacters IS, A, N, z, B) and then write a Visual Basic subprogram that
performs the selection sort on an array of strings.

Figure 6-24 illustrates the tracing of the selection sort algorithm. Fig-
'ire 6-25 shows the Visual Basic code.

In the Visual Basic code, each pass through the array is performed by
the outer loop which executes le.".gth-I times. The inner loop examines
each element in the array from the beginning to the limit of this particular
pass to find the largest. After the inner loop stops, the largest element
(maxIndex) is swapped with the item in the last spot of this pass (limit). In
this particular algorithm, if maxIndex and limit are the same spot, it swaps
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them anyhow. This could be avoided by using an If statement to test
whether the largest element is already in its proper spot:

If (maxlIndexolimit) Then
temp=ar(limit)
ar(limit)=ar(maxlIndex)
ar(maxIndex)=temp

End If

6.5.2 Bubble Sort - s&p xé&p theo kiéu ndi bot

The algorithm for the bubble sort also makes use of successive passes
through the array. However, instead of searching for one largest element,
the bubble sort compares each successive pair of elements and places the
larger one below the other. The largest item in the array will “bubble’
down to the end on the first pass. The algorithm is:

ot0]  Min »121 »(3] «4l
Pm * 1 Find the largest in th« array from index.0.through 4 s A N B

*1(0] util  «(21 «13] «t4]

Switch it with the element at the'end (4) s A N B
00 «i0 «12)  «131  «HI

Pat* 2. Find the largest inthe array from index 0 through 3 Cs)

ofO] - aril] »(2] «13] «41

Switch it with the last limit element (3) S Z
O «(1l <2] *3] «14)

Pass 3. Find the largest inthe array from index 0 through 2 B A
Switch it with itself (2) - doesnl change S

Ufo] aitn  Hf2] «13] «14]

P«*» 4. Find the largest inthe array from index 0 through 1 © 1 s z

TO]  ar(l]  «12] i3] «14]
Switch it with the last limit element (2)
No need to pass when only 1 element (0) is left « it is in place A B N s z

Fig. 6-24 Racing the selection sort algorithm.
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Sub SelectionSort(ByRef ar() As String, ByVal length As Integer)

“Takes in an array of integers and the length of the list
“Returns list sorted into ascending order

Dim maxIndex As Integer “Index of largest num in each pass

Dim limit As Integer ““limit” for each pass - last item not placed
Dim i As Integer

Dim temp As String

For limit=length-1 To 1 Step-1 “begin each pass

maxIndex*0
For i-1 To limit "in this pass, examine each element
If ar(i)>ar(maxIndex) Then
maxIndex*i “find the maximum
End If
Next i
temp«ar(limit) “swap the largest with the current limit

ar(limit)*ar(maxIndex)
ar maxIndex)*temp

Next limit

End Sub

Fig. 6-25 Visual Basic selection sort.

(1) Pass 1. Compare each pair of items first through last and place
the larger element)second.

(2) Pass 2: Compare each pair of items first through second from last
and put the larger,item:second.

(3) Continue the passes.until_there_is_only one element left. The last
pass is not necessary because the last item left must be the small-
est and already at the beginning of the array.

In each pass through the array all the elements are examined from the

beginning until reaching the point where an element has already been
placed in its proper spot.

EXifIPLE 6.30 Trace through the bubble sort algorithm and show how it
EO'ts a.i array of integers (4, 3, 2, 0, Q. Then write a C++ function to
perférm this sort.

Figjre 6-26 traces through the algorithm and illustrates how it sorts an
array of integers. Figure 6-27 shows a C++ function that performs the
bubHj sort on an array of integers.
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Pau 1. Examine the first two elements
Swap only if necessary

Examine the next two elements
Swap since 8 >2

Examine the next two elements
Swap since 8 >0

Examine the next two elements
Swap since 8 >6

End of pass 1 - last element Is in correct spot

Pass 2. Examine each pair of elements -
swap 4 &2, and 4 &0
End of pass 2 - last two elements in correct spot

Pass 3.  Examine each pair of elements - swap 2 &0
End of pass 3 - last 3 elements in correct spot

In this case, the first two are-also\ Inorder; rSome- algorithms

allow the loop to stop earty if the sorting is completed.

Fig. 6-26.Racing-the-bubble.sort.algorithm.

Notice that the code above uses a more modular approach to sorting by
using a separate function to perform the swap. This function can be called
from any sort function. Since the incoming parameters are being switched,

it is important that they come into the function as call by reference param-
eters.

In the C++ code, each pass examines all the pairs of elements up to the
limit where elements are already placed in their correct spot, even if the
items are already in order. For arrays that might come into the function
already sorted, this would take an unnecessary amount of time.

EXAMPLE 6.31 It is possible to speed up the sorting, especially for lists
that are already mostly sorted, by reducing the number of passes. If the
array is sorted, then no swaps are necessary. The Java function in Fig.
6-28 demonstrates the more efficient version of the bubble sort.

In the Java code of Fig. 6-28, if the array is already in order, only one
pass is made with no swaps and the loop ends. There is no way to make the
selection sort this efficient, so if the array comes in mostly sorted, the
bubble sort is more efficient.
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// swap function can be used by several sorts
void Swap(int& numl,int& num2 )

int temp=numl,é
numl=num2;

num2=temp;

void BubbleSort( int ar[], int length )
//Takes in an array of integers and the length of the list
//Returns list sorted into ascending order

/D . AR
int limit; //=Timit* for each pass
int i;
limit=length-1;
while (1imit>0) { //each-pass through the array
for (1-0; i<limit; i++) // successive comparisons in this pass

if (ar[i]>ar[i+1])

Swap (ar [i], ar{i*11)€ 7/ callls swap function above
limit—-;

Fig. 6-27 C/C++ bubble sort.

6.5.3 Insertion Sort - sdp xép theo phwdong phap chen truc tiép

The bubble sort can be coded to recognize an already sorted list and
stop before executing all the length-1 passes. However, if even only a few
elements are out of order, it could take several passes and a large number
of comparisons to perform the sort. The insertion sort algorithm takes
greater advantage of the partial ordering of an array. The algorithm for
the insertion sort is:

(1) Pass 1. Examine the first two elements and place them in the proper
order with respect to each other.

(2) Pass 2: Starting at the third element, find its correct spot relative
to the first two. If necessary, move the elements above down ac-
cordingly.

(3) Continue the passes starting with the next element, the limit ele-
ment, until the last element is placed in its proper spot.
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void BubbleSort( int list[], int length )
// Takes in an array of integers and the length of the list
// Returns list sorted into ascending order

/1

int limit; //“limit* for each pass
int i;
boolean swaps-true;
limit-length-1;
while (limit>0 && swaps)
<

swaps.false; //set initially to false

for (i=0; i<limit; i*<)

if (list(i]>list[i+1])

//boolean variable to see if there were swaps

int temp«listli];

list[i]=list [ie1] ;

list[i+1]«temp;

swaps-true; //a swap occurred in this pass

)

limit--;

)

>

//if no swaps occurred, swaps is still false to stop loop

Fig. 6-28 Java,versionhof .mare-efficient;bubble sort.

The bubble and selection sort place the largest items in their spots first.
The insertion sort does not look for the largest elements. Instead, it moves
the others down looking for the place to insert the next item until the
correct spot is found. After EACH pass, all the elements that have been
considered so far are in their proper order.

EXAMPLE 6.32 Trace through the insertion sort algorithm as it sorts an
array of strings (“Tom”, “Joe”, “Sue”, “Low”, “Ann”|. Then write a Java
function to implement the insertion sort.

Figure 6-29 traces through the algorithm and illustrates how it sorts

the array of strings. Figure 6-30 shows a Java function that performs the
insertion sort on an array of strings.
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Original Attar After After After
A Paw | Paea 2 Paaa3 Paaa4
rray imit & Limit =2 o Limit *4
Limité 1 imi Limit «3 imi
@ Tom »10 300 afl] 5, u0) e =rfil ann
Bill 50 M) Tom <Til] sue artu | ow «I1] Joe
uiZ] sue *12] sue T2 1o @ g s Low
-3 Low T3] | ow af3l Low aidl Tom *r[?  Sue
a@l ann ari4] ann atd] anp atdl pnn =] Tom
Place Joe i Move others Move others Move others
ace Joe in down to place down to piece down to place
correct spot Sue Incorrect Low in correct Ann In correct
spot spot *pot

Fig. 6-29 Tracing the-insertion sort algorithm.

void InsertionSort( String list[), int length )
//Takes in an array of Strings and the length of the list
//Returns list sorted into ascending order

String itemTolnsert; //item to insert in each pass
boolean stillLooking; //Boolkeanlvariable'to controk loop
int limit, j;

for (limit-1; limit<length;  TiMit <)

//walk backwards through the list looking for slot to insert list(i]
itemTolnsert-list(limit);

J-limit-1;

stillLooking»true;

while (§>*0 && stillLooking)

if (itemTolnsert. compareTo (list (j])<0) //<0 if 1st is greater than 2nd

listCj«I]*list[j];
J--;
>
else stillLooking=false;
)//end while
list(«l]-itemTolnsert;
}//end for

Fig. 6-30 Java insertion sort.
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The insertion sort performs the least amount of comparisons if the ar-
ray comes into the array already partially sorted. This function also dem-
onstrates another comparison operator for Java Strings. The
Stringl.compareTo(String2) returns a 0 if the strings are equal, a negative
number if Stringl is less than String2 and a positive number if Stringl is
greater than String2.

HI/6NG DAN BQC HIEU CHU DIEM 6.2

6.5 SAP XEP

Ca hai thudt todn dung cho tim kiim nhi phdn vi tim kiem tudn tu
diigc yitu cdu ring mang phai ditoc sdp xep theo thii tu ting ddn.
Nhiiu chuang trinh ling dung cung phu thuic vao vi$c ga2 cdc danh
sack khdc nhau theo thu: tu ban chU cai hoac thii tu s6. Nhiiu thudt
toan dung di sdp xep mang phai diio¢ thiet kit. Mot sd thudt todn rdt
la philc tap. Ba trong so cdc thudttodn sdp xep phai duqc giai thick
trong phdn nay, do la sdp xep:-theo bong bong, sdp xep theo noi bat,
sdp xep theo chon IUa va sdp-xep-theo chkn. Ddy khdng phai Id
nhitng thudt todn sdp x$p hiiiu qua nhdt nhUng lai la phiicmg phdp
de hiiu nhdt va di tgoyma;

6.5.1 Sdp xep theo phiiatng phdp chpn tryic tiep

Khai niem vi thudt todn phdn'loai chon 'hoan todn dan gian. Quy
trinh truyen thanh -cong=dugc=thiic=hi$n=thing qua mang d$ tim
phdn ti2 lin nhdt r6i dua ni vao d vi tri phu hop. Thudt toan la:

(1) Buoc 1: Sao chep toan bi mang va tim phdn til lon nhdt.
(2) Bit no vao mot diem phu hop d cuoi mang.

(3) Budc 2: xem xet toan bo mang ngoai trie phdn til sau cung (tiic
la phdn til da dugc dg.t vao vi tri rdi) r6i tim phdn til lon nhdt
ke tiep.

(4) Bat phdn til lem nhdt kg tiip vao vi tri thii hai tinh tu cuii.

(5) Tiep tuc cdc budc cin lai cho dfin khi chi cdn lai mot phdn til.
Budc cuoi cung khong cdn thi&t bdi vi phdn til con lai cuoi cung
nay la phdn til nhi nhdt vi da ndm d ddu mang roi.

Trong moi budc thong qua mang, tdt ca cdc phdn til phai diiac xem
xet til ban ddu cho din khi dqgt din diim noi ma phdn til da diigc
ddt i vi tri hoan hao cua ni.
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//C/C++ veraion of Binary Search (with Java chang«)
int BinarySearch(int aril, int length, int target)
//This function searches 0 through length-1 of the incoming array for the target value
//1t returns the index of the target value if is in the array
//1f the target is not in the array, the function returns -1
<
int mid, targetlndex=-1;
int lowerBound=0;
int upperBound-length-1;
int found-false; //the Java version would be boolean found-Calse;

while (lowerBound<»upperBound && jfound)

mid»(upperBound*lowerBound)/2;

if (target<ar[mid]) //eliminate the upper half of this section
upperBound-mid-1;

else if (target>ar[mid]) //eliminate the lower half of this section
lowerBound=mid *1E

else //(target==ar[mid) ) means it is found

targetiIndex«mid ;
found-true;

)//end while
return targetindex;

//portion of C++ calling program:
const int MAX=10;
int ar[MAX], target, i, item;
//get values
cout<<’Enter &<MAX<<#&values separated by a space”«endl};
for (i-0; i<MAX; i»+) cin>>ar[ij;
//get the target
cout<<*what number should you search for in the array?',é
cin»target,a
//perform the search
itetruBinarySearch(ar, MAX, target);
if (item >-0) cout<<’The item is in location &ditem«endl;
else cout<<*The item is not in the array”<<endl;

Hinh 6-22. Tim kiém nhi phan trong C/C++

vi DU 6-22 V& thuat toan va chirng minh cach ma né siap xép mot
mang cac kth’ |S A, N, Z. Bl va viét mot chuong trinh con Visual
Basic thwc thi phép sdp x&p chon trén mdt mang céc chudi.

Hinh 6-24 minh hoa so dd thuat toan sip xép theo phwong phép
chon tryc ti€p. Hinh 6-25 minh hoa mang Visual Basic
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«(01 «11] «121 «13) mi
Pass 1 Find the largest in the array from index 0 through 4 s A N © B

«10)  mtu «(2) mPI oy

Switch it with the element at the end (4)
-rf0]  «K1] -pl «131  «(41

Pass 2. Find the largest inthe array from index 0 through 3 Cl) A N B =z

ol «tu «131  «14)
B A N S z
Switch it with the last limit element (3)
«foi w1l «121 « (3] mw

Paaa 3. Find the largest in the array from Index O through 2 B A ("‘)
Switch it with itself (2) - doesn't change

«rioj «tu 121« 131 «141

Paaa 4. Find the largest in the array from_index-O-through 1 © - s ‘

A

=101 117 «121 131 »14
Switch it with the last limit element (2)
No need to pass when only 1 element (0)i5left - it is in place A B N s 7

Hinh 6-24. So do thuat toan phan loai chon

Sub SelectionSort(ByRef art) As String, ByVal length As Integer)

"Takes in an array of integers and the length of the list
“Returns list sorted into ascending order

Dim maxIndex As Integer “Index of largest nun in each pass

Dim limit As Integer “mlimit* for each pass - last item not placed
Dim i As Integer
Dim temp As String

For limit*length-1 To 1 Step-1 "begin each pass

maxIndex*0
For i*1 To limit “in this pass, examine each element
If ar(i)>ar(maxIndex) Then
maxIndex*i “find the maximum
End If
Next i
temp=ar(limit) “swap the largest with the current limit

ar(limit)=ar(maxIndex)
ar(maxIndex)-temp
Next limit
End Sub

Hinh 6-25. Phép phan loai Visual Basic
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Trong mé Visual Basic mdi budc thong qua quy trinh tao mang duoc
thuc thi béi phép vong lap ngoai, nd thuc thi toan bd chiéu dai -1
Ian. Vong I&p bén trong xem xét mdt phan t& trong mang tir dau cho
dén gi¢i han cda I4n tim dic biét nay dé tim gia tri I&n nhat. Sau
khi vong lap trong ngung, thi phan t& I6n nhat (maxindex) duoc
hoan chuyén véi hang muc ndm & diém cudi cung cta lan nay (gidi
han) trong thuat toan dac biét nay néu maxindex gi¢i han nam cling
mot diém giéng nhau, thi no ciing tw hoan chuyé&n cho nhau cho bét
clr hinh thirc ndo. Chiing ta cé thé tranh dwoc didu nay bang cach st
dung mot cau Iénh If dé thr nghiém phan t& I6n nhdt xem né cd
nam ding vi tri riéng biét hay khong.

If (maxlIndexolimit) Then
temp=ar(limit)
ar(lirait)y=ar(maxlndex)
ar(maxIndex)=temp

End If

6.5.2 S&p x&p theo phwong phap ndi bot

Thuat toan dé sdp x&p ndi bot cling s dung cac bwéc tudn tu théng
qua mang. Tuy nhién, thay vi tim kiém mdtphan ti I6n nhét, phép
sap xép ncfii bot so sanh' ' méi“mét cap phan tlr tuan'tw va dat phan tk

I6n han nam bén duwéi phan ti khac. Hang muc lan nhat trong mang

s& la "nGi bot” bén dudi'dén kiduleubi cliabudc/dau tién. Thuat toan

la:

(1) Budc 1: So sanh cac cap phan t& di t&r dau cho dén cudi roi dat
phén t& 16n hon ra sau.

(2) Budc 2: So sanh mdi cdp phan ti tir dau cho dén tir ky tw hai tinh
tlr cudi va dat phan tt Ién hon vao vi tri hai.

(3) Tiép tuc cac budc cho dén khi chi con mot phan tl duy nhat. Budc
cui cung khong can thiét boi vi hang muc sau con lai phai la
hang muc nho nhat va da nam & dau mang roi.

Trong mdi bwdc théng qua quy trinh tao mang tat ca cac phan t
déu dwoc xem xét tir ban dau cho dén khi dat duoc diém noi ma
mot phan t da dugc dat deng diém hoan chinh cla nd.

VI DU 6-30 VE so dé thuat toan sip xép theo bot va chi cach ma né
sap xép mdt mang cac so nguyén (4, 8,2, 0, 6) sau do viét mot ham so
C++ dé thyc hién buwdc phan loai nay.

Hinh 6-26 trinh, bay thuat toan va minh hoa ma né sip xép mot
mang cac sé nguyén.
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Hinh 6-27 trinh bay m6t ham C++ thyc thi phép phan loai bot bong
trén mot mang cac sé nguyén.

MO it 2w @
Examine the first two elements O) (0] 2 0 6
Swap only if necessar, A >
pony y 11 ntu 'rtll “131 ¥
0 s

Examine the next two elements 4 '
Swap since 8 >2 0 ) CO

Mol «rin ) @3 «@
Examine the next two elements
4 2 ; 6
Swap since 0 >0 co C I)

afl @ v A3 e

Examine the next two elements 4 2 0 v )
Swap since 8 >6
] @ wiy @

End of pass 1- last element is in correct spot 4 2 0 6 8

@@L ertn <A@ @
Pass 2. Examine each pair of elements - w

swap 4 &2, and 4 &0

[ 4 4
End of pass 2 « lasi two elements)incarrect spol 2 & 6 8

Pass 3.  Examine each pair of elements - swap 2 4 0 aig  ertn «z] Y@ e
End of pass 3 - last 3 elements. Incorrect spot

Inthis case, the first two are alsoIn order.'Some ‘algorithms 0 2 4 6 8

allow the loop to stop early if the sorting is completed.

Hinh 6-26. Sa do thuat toan phan loai bot

Luuy rang ma trén day da s dung mot phuong phap tao module dé
phan loai bang cach st dung mdt ham riéng biét dé thwc hién phép
hoan chuyén. Ham nay c6 thé dugc goi tir bat ci ham phan loai nao.
B&i vi cac tham s dwa vao dang dwgc hoan chuyén, nén diéu quan
trong la chdng phai duva vao ham dwéi dang cudc goi bdi cac tham s6
chiéu.

Trong ma CH, mbi budc xem xét tat c& cac cap phan tl phai tién I&n
dén gi¢i han nai ma cac phan tr da dwgc dat & vi tri hoan chinh cuia
n6, tham chi néu cac phan t& da c6 s&n thé ty rdi. DSi vai cac mang
dwoc dua vao trong ham phan loai sdn thi diéu nay mat mot lwgng
thoi gian khong can thiét.

VI DU 6-31 Ta c6 thé tang tdc do phan loai dac biét d6i véi cac danh
sach da duoc phan loai s&n bang cach giam sé cac buéc néu mang da
dwoc phan loai thi khong can thiét phai hoan chuyén nira. Ham
Java trong hinh 6-28 minh hoa phién ban hiéu qua cta phép phan
loai bot.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com
Chuong 6: Mang va Chubi 429

// swap function can be used by several sorts

void Swap(inti numl,int& num2 )

int temp=numl;
numl=num2;
num2=temp;

void BubbleSort( int ar[], int length )
//Takes in an array of integers and the length of the list
//Returns list sorted into ascending order

Y /[ OO ORI e ey S TOROURORON
int limit; //mlimit® for each pass
int i;
limit=length-1;
while (limit>0) { //each-pass through the array
for (1=0; i<limit; i++) // successive comparisons in this pass

if (ar[i]>ar[i+1])
Swaplarli], ar[i+1})]; /7 'calls 'swap' function above
limit--;

Hinh 6-27. Phan loai bot C/C++

Trong ma Java cla hinh 6- 28 néu mang nay da duoc sdp xép thi tw
roi thi chi cadn mot budc thwe hién ma khéng ¢ sy hoan chuyén nao
ma vong I&p k&t thic. Khong cd cach nao dé lam cho phép sdp xép
theo phuong phap chon tryc tiép. Vi thé néu mang da dwgc sap xép
xong thi phép phan loai bot da dugc hiéu qua han.

6.5.3 Sap xé&p thao phwong phéap chén truc tiép

Phép sdp x&p theo phwong phap ndi bot c6 thé dwoc tao ma dé nhan
biét mot danh sach da duoc sdp x8p thir ty rdi va ngung trwoc khi
thuc thi tat c& chiéu dai tr mot bwdc. Tuy nhién, tham chi chi khi cé
mot it phan t& khdng ndm theo thi ty thi ph&i méat nhiéu buéc va
phai thyc hién mot s6 I6n phép so sanh dé thyc hién phép phan loai.
Thuét toan nay c6 nhiéu vu diém hon ddi véi thi tu tirng phan cla
mot mang. Thuat todn dung cho phép phan loai chen la:

(1) Budc 1: hai phan tlr dau tién ho dat ching theo thi tv hoan
chinh twong &ng véi nhau.
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void BubbleSort ( int list1l. int length )

// Takes in an array of integers and the length of the list
// Returns list sorted into ascending order

¢ int limit; //- limit* for each pass
int i;
boolean swaps-true; //boolean variable to see if there were swaps
limit-length-1;
while (limit>0 && swaps)
<
swaps-false; //set initially to false
for (i»0; i<limit; lee)
if (list(i)>list(i*l))
<
int temp=list [i];
list[i)=listli*I];
list [i#l]-temp;
swaps-true; //a swap occunred-in this pass

D)

limit--; //if no swaps occurred, swaps is still false to stop loop
D

Hinh 6-28. Minh choa phiéh bahrhiéu)qua coaphép sdp xép theo
phuong phap néi bot ma Java.

(2) Buwoc 2: bat dau tai phan tw ther ba, tim vi tri ding cGa né tuong
(ng v6i hai phan-tr-dautien néucan hay di chuyén cac phan ti
Ién trén hodc xudng dudi cho phu hap.

(3) Tiép tuc cac bwéc bat dau véi phan tir ké tiép, phan ti gi¢i han, cho
dén khi phan t& sau cung dwoc dat & diém hoan chinh cla no.

Phép phan loai bot va phan loai chon dat cac hang muc Ién nhat &
cac vi tri hoan chinh cla né trwéc tién. Con phép phan loai chen thi
khong xem xét cac phan tir Ion nhat, thay vao d6 n6 di chuyén cac
phan t& xaéng dé tim kiém chd chén hang muc ké tiép cho dén khi vi
tri dwoc tim thdy, sau mbi budc, tit ca cac phan t& déu duoc xem &
th& ty hoan chinh cla ching.

V1 DU 6-32 Hay vé so db thong qua thudt toan phan loai chén khi no
phan loai mot mang cac chudi [“Tom”, ‘Joe”} “Sue’} ‘LOw” ‘Ann“].
Sau dé viét mot ham Java dé thuc thi phép phan loai chén nay.

Hinh 6-29 trinh bay so dd vé thuat toan va minh hoa cach ma no
phan loai mang cac chuodi. Hinh 6-30 minh hoa mo6t ham Java thuc
hién phép phan loai chén trén mot mang cac chudi.
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- After After After
grlgmal Pm 1 Pass 2 é?g i Pasa 4
ey Limitm1 Limit *2 Limit-3 Limit - 4
*1Q Tora WO joe Q) je W] joe atd Am
*riu Joe «rfl] Tom wTil] sie aril] Lo orfl) Joe
&i2 sue <@ ge «121 Tom N2 g Ui2) Low
M3 Low 3 Low «<f3] Low «3] Tom =3l swe
a am at am M4 Am 4 pm Mi4) Tom
| Move other* Move others Move other»
Place Jto« "t‘ down to place down to place down to place
correct spo Sue in correct Low In correct Ann In correct
*pot *pot

Hinh 6-29. V& so dd thuat toan phép phan loai chén

void InsertionSort( String listl], [#nt length )
//Takes in an array of Strings and-the_length of the list
//Returns list sorted into ascending order

String itemTolnsert; //item to insert in each pass
boolean stillLooking; /7/Boolean variabhle] to contnol) loop
int limit, j;

for (limit-1; limitdength; limit**)

//walk backwards through the list looking for slot to insert list[i]
itemTolnsert=listflFimit]s;

j-limit-1;

stillLooking-true;

while (>»0 && stillLooking)

if (itemTolnsert .compareTo( list [j])<0) //<0 if 1st is greater than 2nd
<
list[j*1]-list(];
J--:
>
else stillLooking=false;
)//end while
list[jel)-itemTolnsert;
)//end for

Hinh 6-30. Phép phan loai chen Java

Phép phan loai chén thyc hién legng so sanh t6i thiéu nhét néu
mang nay da tré thanh mang da phan loai tlrng phan roi, ham
nay cling minh hoa mot toan ti so sanh khac dung cho cac chudi
Java. Stringl.compareTo(string2) tra v& mdt 0 néu chudi bang nhau,
trd vé mot s am néu String 1 nho hon String2 va tra vé mot s6 duong
néu Stringl1 Ién hon String2.
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SOLVED PROBLEMS
Bai tgp co loi giai
6.1 Draw a picture of tlje following arrays:
(a) An array called myScores to keep track of 5 tests scores.

myScores
m D2 omill J2L J2L JEL

Arrays can be pictured either vertically or horizontally. In the
computer the elements are consecutive memory locations.

(b) An array called myCilass to keep track of 5 test scores for a class

of 10 people.
myClass
-121 ifL J2]_ J3L ilL
1
1
Vs

B o U1 I~

—
Lo

6.2 Given an array called myArray declared with 10 items, or boxes
frc-.n [0] to [9], which of the following designations would be legal
‘calls? Assume X = 5.

(a) "myArray [X]

(b) myArray [2*X]

(c) myArray [0 ]

(d) myArray [X-6]

(e) myArray [4*X]

(a) Legal because there is a box 5.
(b) Illegal because there is no box 10.
(c) Legal because there is a box 0.
(d) Illegal because there is no box -1.
(e) lllegal because there is no box 20.
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6.3 Draw a picture of an array called deskltems that contains a list of
items usually found on a desk. The items are: paper clips, rubber
bands, pens, and pencils.

deskltems

Hio JIL J3L AEL e oL B0 et JM2L dio. JHL

Notice in this example that a space, as in row 0 column 5, is a
character. Also, if some strings are short like “pens,” and some are
long like “rubber bands,” the array must be large enough for the
largest string even if memory locations are wasted following the
shortest element.

34 Draw a picture of a three-dimensional array called book that con-
tains 4 pages with 10 lines of 15 integers on each page.

TO . .
M im,ca,111M M ImMM ia,IH

119 [ [2Lna [ HLim

6.5 Worite the Visual Basic, C/C++, and Java code to declare the
three-dimensional array in the previous problem.

(a) VB: Dim book (4, 10, 15) As Integer
(b) C/C++: int book [4] [10 ] [15 ] ;
(c) Java: intbook [1[1TI[1];

book=new int[4][10][15]:
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Write the Visual Basic declaration statements for both arrays in
Solved Problem 6.1 above.

(@) DimmyScores (5) As Integer or Dim myScores (0 to 4) As
Integer

() DimmyClass (10 , 5) As Integer orDimmyClas's (0to 9, Oto
4) As Integer

In Visual Basic, if the lower subscript is not given, it is assumed to

be 0. The two Dim statements in each part produce identical re-

sults.

Write the C/C++ declaration statements for both arrays in Solved
Problem 6.1 above.

(@ int myScores [5]; /ICIC++uses the brackets instead
of parentheses

(b) int myClass [10] [5]; //IC/C++ defines the rows and col
umns in separate brackets

Write the Java declarationstatements for both arrays in Solved
Problem 6.1 above.

(@ int myScores [1]; /ldeclare the array
myScores=new int [5]; //allocate the memory
space
() int myClass '['I'[ 15 /Mdectare the array
myClass=new int [10] [5]; /lallocate the memory
space

Write the Visual Basie;~C/C++-and=-Java-declaration statements for
the string array in Solved Problem 6.3. For C++ and Java, assign
the values when memory is allocated.
(a) VB: Dimdeskltems (1 To 4) As String
(b) C/C++: char *desklitems [4 ] =("paper clips', "rubber
bands", "pens", "pencils"};
(c) Java: String deskltems [] =new String [4];
deskltems[0]="paper clips";
deskltems [1] ="rubber bands" ;
deskltems[2]="pens" ; deskltems[3]="pencils'; =
Remember, in C and C+ + there is no built-in String type in most
compilers. The structure must be an array of pointers to strings.
Write a sequential search function that returns the number of times

the item is present in the array, not the index of the target value.
Write this function in C/C++.
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6.11

Cc12

int SequentialSearch(int art], int length, int target)

//This function searches 0 through length-1 of the incoming array for the target value.
//1t returns the number of times the target value is in the array
//1f the target is not in the array, the function returns 0
int lev, count>0;
for (lcv-0; lcv<length; lcv++)
if (ar[lev]--target) count+»;
return count;

Notes:

There is no reason to try to end the loop early, since the entire
array must be searched to find the number oftarget elements present.
Remember the comparison statement in C and C++ needs two equal
signs, not one.

The Java code is identical.

Write a Visual Basic function:thatreceives a String array and its
length as parameters, finds thé-largest element in the array and
returns its index.

Function FindLast(list(Q As String, length As Integer) As Integer
“Dim i As Integer
Dim maxIndex As“ Integer
max Index-0
For i=1 To length
If list(i)>list(maxIndex) Then
maxIndex=i
End If
Next i
FindLast=maxIndex
End Function

Note: The largest element in the array of strings is usually the one
falling the farthest to the end of the alphabet. Remember, however,
that strings are compared using their ASCII values and all the low-
ercase letters come after the uppercase letters. All the strings should
be in the same case for this code to work correctly.

Given an array in the order shown below, trace the selection sort
algorithm and show what the array would look like after each suc-
cessive pass.

Selection Sort
afo] arlll a2 a3 a4l a5 arfs]

Original Array 5 14 8 9 22 4 7
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ar[0] ar[l] ar[2] ar[3] *rf4] ar(5] ar[6]

After Pass 1.

5 14 8 7 4
Last 1 in Its spot o 22

ar(0]  ar(l] ar[2]  «[31 artd]  artS] ar[6]

After Pass 2.

h 5 4 8 9 7 14
Last 2 in correct spots 2

arlo] ar[ll ar[2] ar{3] ar(4) ar(5] art6]

After Pass 3.

Last 3 in correct spots 5 4 8 7 9 14 2

ar[0] ar[l] ar[2] ar[3] ar!4] art5] ar[6)

After Pass 4.
Last 4 in correct spots

ar(0) ar[l] ar[2] ar[3] «141  jut5] ar(6)

After Pass 5.

Last 5 in correct spots 5 % 7 8 % 14 22
ar[0] —arftly ar[2] ar[3] ar{4] artS] art«]

After Pass 6.

All correct 4 P 7 8 9 14 22

6.13 Given an array'in'the"'order“shown ‘below, trace the bubble sort
algorithm and .show-what-the-array-would look like after each suc-
cessive pass.

Bubble Sort
o] trtl] arl2]  «13] «141 «151 «16]

Original Amy 5 148 9 2 4 7

ato]  arfl]  «12] «13] «141 «I51 «161

After Pa«« 1.
Last 1in its spot

arl0] arfll ail2]  «13] «141  «151 «161

After Pass 2.

Last 2 in correct spots 5 8 9 4 7 14 2

ailol  aril] «12]  «13] «14]  «15] «16]

After Pass 3.

14
Last 3 in correct spots 5 8 4 7 9 2

«01  ajtn «121  «13] «14  «151 «161

After Pass 4.

14
Last 4 m correct spots 5 4 7 8 9 2

ato]  aril] 121 «13] a4 «15) «16]

After Pass 5.

8 9 14
Last 5 in correct spots 5 7 2
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dol QU 4 43 M <5
N e 4 5 7 8 9 ¥ 2

6.14 Given an array in the order shown below, trace the insertion sort
algorithm and show what the array would look like after each pass.

Insertion Sort

«01  «[1] «12] «[3] «14] «15J «16]
Original Array 5 14 8 9 22 4 7

«10]  «111  «12] «131  «14] «15] «161
AflirP M il 5 14 8 9 22 4 7
Br*t 2 In order

«@01 il «12]  «13]  «141 «i51 «161
After Pas* 2. 5 8 14 9 22 4 7

First 3 in Ofder

«01 ] opizl] @81 «14]  «15] «16]

After Pass 3

5 8 9 14 22 4 7
Fk*t A In order
«01 111 «12] «[3] «14l «15] «161
After Pas* 4.
14 22 4 7
Fr*t 5in Ofdef s g 2
«01  «l») «12] «I3] «[4] «15] «16]
After Pam 5.
14 22 7
Fir« @ In order 4 5 8 4
«01  «m  «121  «(3] «14]  «[5] «16]
After Pass 6
Al'in ord*f 4 5 7 8 9 14 22

HUGNG DAN BOC Hi€u BAI TAP CO LOI GIAI
6.1 Hay v mdt hinh dung cho cdc mang sau day:
(@) Mot mang c6 tén la myScores.
(b) Mot mang c6 tén la myClass

G2 Cho mdt mang co tén la myArray dugc khai bdo véi 10 phan to,
hodc 10 6 tir [0] cho dén [9], phdn nao trong sO cac phép ?? sau
day s& la cudc goi hop Iy? Gia sir X=5.

6.3 V& mot hinh clia mot mang c6 tén la deskltem cé chita mot danh
sach cac hang muc thuong duogc tim thay trén mot ban gidy. Cac
hang muc la kep gidy, thwéc nhya, bat myc va bat chi.

6.4 V& mot hinh mang oa chiéu c6 tén la book c6 chira 4 trang Vi
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10 dong, 15 s6 nguyén trén mdi trang.

6.5 Hay viét ma Visual Basic. C/C++ va Java dé khai bao mang ba
chiéu trén bai tap trén day.

6.6 Hay viét cac cau lénh khai bao Visual Basic danh cho ca hai
mang trong bai tap 6.1 trén day.

6.7 Hay viét cau lénh khai bao C/C++ danh cho cad hai mang
trong bai tap co 10i gidi 6.1 trén day.

6.8 Hay viét cac lénh khai bao Java trong co hai mang trong bai
tap co6 oi gidi 6.1 trén day.

6.9 Hay viét cac cau Iénh khai bao Visual Basic, C/C++ va Java
dung cho mang chudi trong bai tap cé loi gidi 6.3. Gng Vvoi
C++ va Java hdy gan cac gia tri lic bd nhé dwgc cap phat.

6.10 Hay viét mot ham tim kiém tudn ty qua do6 trd vé s6 lan ma
hang muc c6 mdt trong mang, ¢h* khong trd vé tri so cla gia
tri dich. Hay viét ham nay trong ClcH-

6.11 Hay viét m6t ham Visual Basic' dé nhan mot mang String va
chiéu cua nd lam cac tham-s6,-hdy tim phan t& I6n nhat trong
mang va trd vé tri sé cla no.

6.12 Cho mo0t mang ‘theo th{” tu- dvoc-minh-hoa 'du¢i day hay vé so
d6 mot thuat toan phan loai c~hon lva va biéu thi dién mao
clia mang sauokhiothirechigny méi ‘bwdc)thanh cong.

6.13 Cho mot mang ‘theo thtty-dwoc minh~hoa du¢i day hay vé do
thi thuat toan phan loai bot va biéu thi dién mao cla mang
sau mdi budéc thanh cong.

6.14 Cho mot mane theo th ty dwgc minh hoa du¢i day hay vé do
thi thuat toan phan loai chén va trinh bay dién mao cla
mang sau moi buéc thanh cong.
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6.15

6.16

6.17

6.18

6.19

6.20

6.21
6.22

6.23

6.24

6.25

SUPPLEMENTARY PROBLEMS
Bai tgp bf? sung

Draw a picture of an array called cashOnHand that will keep track

of the amount of cash at the end of each month in the year.

Draw a picture of an array called listOfNames that will contain a

list of people’s names. The names are: W C. Fields, Cary Grant, and

Jane Fonda.

Write the Visual Basic declaration statements:

(@) For an array with subscripts from 1990 to 1999 that will con-
tain the name of the Employee Of The Year for each year

(b) For an array to keep the sales data at the end of each quarter
for 10 parts with part numbers starting at 1101. The parts are
numbered consecutively:

Write the C/C++ and Java declanation statements for the array de-

scribed in Supplementary Problem ' 6.15 above.

Write the C/C++ and Java declaration statements for the array de-

scribed in Supplementary Problem 6.16 above.

Write the more lefficientcsequéntiall search.algorithm from Fig. 6-19.

in Java.

Write a binary searchafunctionforoa ‘stringlarray in Visual Basic.

Write a C/C++ function-that-receives-an-integer array and its length

as parameters, finds the smallest element in the array and returns

its index.

Given-an array in this initial order, trace the selection sort algo-

rithm and show what the array would look like after each successive

pass.

ar[0] ar[l] ar[2] ar[3] ar[4] ar[5] ar[€]

cat rat dog Pig cow pup bat

Using the array from Supplementary Problem 6.23 (in the same
initial order), trace the bubble sort algorithm and show what the
array would look like after each successive pass.
Using the array from Supplementary Problem 6.23 (in the same
initial order), trace the insertion sort algorithm and show what the
array would look like after each successive pass.

Download Ebook Tai: https://downloadsachmienphi.com



440

Tron Bo SGK: https://bookglaoknoa.com

Chapter 6: Arrays and Strings

HUONG DAN BOC HIEU BAI TAP B SUNG

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

6.24

6.25

Hay vé& mot hinh anh cla bat ky méng nao co ten la cashOnHand
d€é theo d6i lvgng tién mat vao cudi moi thang trong nam.

Hay vé mot hinh anh cla moét mang co6 tén la listOfNames ¢
chra mot danh sach tén nguoi. Cac tén la: W.C.Fields Cary
Grant, va Jane Fonda.

Hay viét cac cau Iénh khai bao cia Visual Basic.

Hay viét cac cau lénh khai bao khi C/C++ va Java dung cho
mang dwgc mb ta trong bai tdp bd sung 6.15 trén day.

Hay viét cac cau lénh khai bao khi C/C++ ua Java dung cho
mang dvgc mé ta trong bai tap bb sung 6.16 trén day.

Hay viét thuat toan tim kiém tudn tw hiéu quad hon t&r hinh
6.19 trong Java.

H:S\y~ viét mot ham tim kiém*nhi phan danh cho mdt mang
chudi trong Visual Basic.

Hay viét mot ham C/C++ dé nhan modt mang nguyén ua
chiéu dai ctajno,lam-cac,thamisd. Hay tim phédn, t&r nho nhat
trong mang va tra vé tri sd cla no.

Cho mot mang theo: thiectw!ban dau, hayivé biéu do thuat toan
phan loai chon va trinh bay dién mao cla mang sau moi budc
thanh cong.

Str dung mang tir bai tap b sung 6.23 (cling theo thi tw ban
dau) hay thanh lap biéu dd cda thuat toan phan loai bot va
biéu thi dién mao cla mang sau mdi buwéc thanh cong.

S dung mang tlr bai tdp bo sung 6.23 (theo cung thi ty ban

dau gidng nhau), hay thanh 1ap biéu dd phép phén loai chén
va biéu thi dién mao clia mang sau moi budc thanh cong.
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ANSWERS TO SUPPLEMENTARY PROBLEMS
p cac tai tq

6.15 Array: cashonHand
[oL

6.16 Array:

*no'string

<o=s
I3}
-
E
[}

a r y G r a n t «nd string
. F 0 n d a  endsuing

6.17 @ Dim empOfYear (1990 .to ,1999) As String

®) Dimpartsales (1to 4, 1101 to 1110-) As Currency
6.18 @C/C++ int cashOnHand [ 12 ] ;
(®) Java: int cashonHand [] =new int [ 12 ] ;
6.19 (a) C/C++:char *1istOfNames [3] =("W." C. Fields", "Cary
Grant", 'Jane Fonda"):
®) Java: String listOfNames (] =new String [3 ] ;
listOfNames[0]='"W. C. Fields";
listOfNames [1) ='Cary Grant";
listOfNames [2)="Jane Fonda" ;

6.20 The Java code for sequential search:

int SequentialSearch (int ar D, int length, int target)

//This function searches 0 through length-1 of the incoming array for the target value.
//1t returns the index of the target value if it is in the array
//1f the target is not in the array, the function returns -1

int lev, targetlndex«-1;

boolean found-false; // boolean type is available in Java

Icv-0;

while (Icv<length ki jfound )

{
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if (ar{lev]-=target)

found-true;
targetindex«lev;

>
lev*;

return targetlindex;
>

6.21 The Visual Basic code for binary search:

Function BinarySearch(ar(Q As String, length As Integer,
target As String) As Integer
"This function searches 1 through length of the incoming array for the target value
"It returns the index of the element holding that value.
"If the target is not in the array, the function returns -1
Dim mid As Integer, lowerBound As Integer, upperBound As Integer
Dim targetlndex As Integer
Dim found As Boolean
“set initial values
targetlndex«—1
found=False
lowerBound=0
upperBound=length-1
Do While (lowerBound<=upperBound And Not found)
mid-(upperBound*fowerBound) 7:2
If (target<ar(mid)) Then
upperBound»mid-1 “eliminate the upper half of this section
Elself (targetzar(mid) ) Then
lowerBound-mid+1 “eliminate the lower half of this section
Else
targetlndex=mid “target is found
found=True
End If
Loop
BinarySearch=targetlndex
End Function

6.22 The C/C++ code for finding the minimum value in an integer array

int FindMinCint ar(], int length)

{

//This function searches 0 through length-1 of the incoming array for the
//lowest value.
//1t returns the index of the lowest value
int lev, lowest=0;
for (lcv=1; lcvclength; Ilcv++)
if (ar[lcv]<ar[lowest]) lowest=lcv;

return lowest;

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Ihwong 6: Mang va Chudi 443

.23 The selection sort trace:

Selection Sort
ar[0] art ] ar[2] ar[3] ar[4] ar[5] ar[6]

Original Array cat rat dog pig cow  pup bat

ar[0] ar[l] ar[2] ar[3] ar[4] ar[5] ar[6]

Attar Pass 1. .
cat bat do QoW u rat
Last 1in its spot 9 pig PP

ar[0] ar[l] ar[2] ar[3] ar[4] ar[5] ar[6]

After Pass 2.

t bat do i cow u rat
Last 2 in correct spots @ 9 pig pup

ar0] ar[l], ar2] ar[3] ar[4] ar[5] arf6]

After Pass 3.

bat dog cow i u rat
Last 3 in correct spots cat g pig  PuUp

ar[0] ar[l] ar[2] ar[3] ar[4] ar[5] ar[6]

After Pass 4.

. u rat
Last 4 incorrect spots cat bat cow  dog P'g bup

ar[0]__ar[l]l__ar[2] _ar[3] _ ar[4] ar[5] ar[6]

After Pass 5.

: rat
Last 5 Incorrect spots cat bat cow dog  pg pup

ar[0] - ar[l] ar[2] ar[3] ar[4] ar[5] ar[6]

After Pass 6.

Al correct bat cat cow dog pig pup rat
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6.24 The bubble sort trace:

Bubble Sort

Original Array

After Pa** 1.
Last 1 inits spot

After Pass 2.
Last 2 in correct spots

After Pass 3.
Last 3 in correct spots

After Pass 4.
Last 4 in correct spots

After Pass 5.
Last 5 in correct spots

After Pass 6.
All correct

ar[0]

cat

ar[0]

cat

ar[0]

cat

ar[0]
cat

ar[o]

cat

V ar[0]

cat

ar[0]

bat

ar[l]

rat
arfl]
dog
arfl]
dog
ar[l]

cow

ar[l]

cow

ar[l]

bat

ar[l]

cat

Chapter 6: Arrays and Stringt

ar[2]
dog
ar[2]
Pg
ar[2]
cow
ar[2]
dog
ar[2]
bat,
ar[2]
cow

ar[2]

cow

ar[3)
Pig
ar(3]
cow
ar[3]
Pg
ar[3]
bat
ar[3]
dog
ar[3]
dog

ar[3]

dog

arf4]
cow
arf4]
pup
arf4]
bat
ar[4]
P'g
ar[4]
pig
arf4]
Pg
arf4]

P'g

ar[s]
pup
ar[s]
bat
ar[s]
pup
ar[s)
pup
ar[s)
pup
ar[s]
pup
ar(s]

pup

ar[6)

ar(6]

ar[6)

ar[6]

arf6]

ar[6]

arf6]

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com
Chwong 6: Mang va Chubi 445
6.25 The insertion sort trace:

Insertion Sort
ar[0] ar[l]] ar[2] ar[3] ar[4] ar[5] ar[6]

Original Array cat rat dog cow pup bat

ar[0] ar[l] ar[2] ar[3] ar[4 ar[5] ar[6]

After Pa»» 1.

t bat

First 2 in order cal rat dog i cow pup al
ar[0] arfl] ar[2] ar[3] ar[4] ar[5] ar[6]

After Pass 2.

Hirst 3 in order cat dog rat ~ cow pup bat
ar[0] ar[l] =y arf2] . ar[3] ar[4] ar[5] ar[6]

After Pass 3.

First 4 in order cat dog -l i rat cow pup bat
ar[0] ar[] arf2] ar[3] ar[4] ar[5] ar[6]

After Pass 4.

First 5 in order cat cow dog i rat pup bat
ar[0) _ar[l]___ar[2] _ar[3] _ar[4] ar[5] ar[6]

After Pass 5.

First 6 in order cat cow dog pup rat bat
ar[0]  ar[l] ar[2] ar[3] ar[4] ar[5] ar[63

w
Qflt?; sfdsesrﬁ bat cat cow dog pup rat
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HUONG DAN DOC HIEU TRA LOI CHO BAI TAP B6 SUNG____

6.15 Mang:

6.16 Mang:

6.20 M& Java danh cho phép tim kiém tuan ty la:

6.21 Ma Visual Basic danh cho phép tim kiém nhi phan nao.

6.22 Ma C/C++ danh dé tim gia tri cuc tiéu trong mdt mang nguyén
la:

6.23 DO thi cla phép sap xép theo phuong phap chon truc tiép

6.24 DO thi cha phép s&' jicép theo.phrong phap néi bot

6.25 PO thi clia phép s&p xép theo phueng phap chon truc tiép
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Data files
Cac file dvt lieu

MyCBI'CH YEUCAU
Sau khi hoc xong chiiong nay, cac ban sé nam vifng cac khai niém vé
file, hé thdng file, cach sap xep va quan Iy cac file dd lieu, ... , eu thé
v6i cac ndi dung co ban sau day:

Introduction Giai thiéu
Thuatngi di lieu
Cdch ta chac file

Cac file van ban va nhi phan

Data terminology
File organization
Text and binary files

M6 va dong cac file
Opening and closing files

Ngoai ra, d cuoi chuong''con-e6'phan' ‘bai-tap 'c6-Idi'giai, bai tap bo

sung va dap an nham gilp cac ban thiic hanh va ap dung mot cach
hiéu qua vao cong viéeothiicate:
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CHU DIEM 7.1

INTRODUCTION
Gioi tilieu

The file system is an essential component of any computer. Most of
the applications and their data reside in files stored in a hard disk
diskette, or some other appropriate storage medium. In computer termi-
nology. anything that can be stored in a diskette or hard disk is a file.
Files are given unique names and may contain data of any type. In
general, files are named using the following convention:

[pathname]filename[.extension]

where the square brackets indicate that the filename may include an
optional pathname, and an optional-extension. For most personal com
puters, the pathname starts with-a single drive letter and a directory.
The drive letter, followed by a-colen, ‘indicates the disk drive where the
file resides. Following the drive letter, pathnames may include a direc-
tory and some subdirectories that explicitly state the location of the file
in the computer system. Directories start at the root directory and, de-
pending on the system;!'each>subdirectory''may!'be separated from the
previous one by either a backslash or frontslash. The filename is a se-
quence of characterscconsistinghof:letters,:numbers, and some punctuation
symbols such as a blank, hyphen, or an underscore. In some computer
systems, the name given to a file cannot exceed more than eight charac-
ters. In some other systems, only letters and numbers can be part of a
file name. File names should be chosen to indicate both the type of data
contained in the file and the application for which it is being used.
Following the filename there may be a file extension. This extension,
separated from the file name by a period, is generally an optional
three-character sequence used to describe the content of the file. This file
name convention is sometimes referred to as the first name, middle
name, and last name of the file. In this case, the first name is the file
name, the middle initial is the period and the last name is the exten-
sion. Files names are unique within a particular folder or subdirectory. In
other words, no system will allow two files with identical first name,
middle initial, and last name in the same folder or subdirectory.

EXAMPLE 7.1 ldentify the elements of the following filenames:

(a) C:\Acme Company\Data\Employee Reccord.dat
(b) D:\My DocumentsStax records.dat
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C:\Acme Company\Data\ EmployeeRecord.dat

Drive \

Extension

The components of tile name described in (a) are:

D:\My Documents\tax records.d\

t

Drive letter File name
The elements of the file name described in (b) are:

EXAMPLE 7.2 Determine whether or not the following sequences are valid
file names:

(a) TaxDocuments.doc (b) AveryLongNameForADataFile.exe (c) ?>.doc

Names (a) and (b) are valid for-most computer systems or applications.
However, there may be applications where these names are illegal be-
cause they are longer than eight ,characters. Name (c) is illegal because it
contains invalid characters''such-'as'the'?‘or ithe->:

Depending upon the convention being used, the extension of a file may
determine its type. Example 7.3 clarifies this.

EXAMPLE 7.3 Classify the files shown below according to their extension.
(@) BirthDate.doc (b) List.txt (c) Employee.mdb (d) tax.dat

The extension .doc is generally used to identify documents created with
word processors such as MS Word.

The extension .txt is generally used to identify files created with text
editors such as MS Notepad. Files with a .txt extension are generally
referred to as “plain text" or ASCII files.

The extension .mdb is generally used to identify database files created
using a database management system such as MS Access.

The extension .dat of problem (d) is generally used to store “data” of
some sort.

Files do not need to have an extension; however, some applications re-
quire that a particular extension be used if we want to launch the applica-
tion in some systems by double clicking on a file. For example, if we want
to launch the MS C++ compiler automatically by double clicking on a
source file, the file must have a .c or .cpp extension.
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CHUTHICHTUVUNG

pathname: tén dwong dan
filename: tén file

file extension: phan mé rong
record: bang ghi
field: treong

key field: trwong khoa
sequential: tuan ty
random: ngau nhién
read: doc

text file: file dang text
binary files: file dang nhi-phan
opened: mo

closed: dong

modes: phuong, thic
output: dau ra

HUONG DAN BOC HIEU CHU BIEM 7.1

Hé théng file la thanh phan co ban cia bat ct may tinh nao. Hau
hét cac trinh ng dung va di liéu cta né déu ndm trong céc file luu
trir trong dia cing, dia mém hodc mdt vai phuong tién lwu trir phu
hop khac, theo thudt nglt may tinh thi bt c ndi dung nao cd thé
duoc lwu trir trong mot dfa mém hay mot dia cing déu la mot file.
Cac file déu dwoc cung cdp mot tén duy nhét va cé thé chia div liéu
bat cl ki€u nao. no6i chung cac file duoc dat tén bang cach s dung
quy uwéc sau day:

[pathname]filenamel.extension]
[tén dwong dan, tén file, phan mé rong]
trong d6 cac dau mdc vudng chi ra rang tén file c6 thé chlra mot
duong dan tay y va mot phdn md rong tay y ddi voi hau hét cac
may tinh ca nhan, thi dvong dan bat dau bang mot mau ty 6 dia
va mot thy muc. Mau tv 6 dia, theo sau la mot ddu (), chi ra &

dia noi ma file dang c6. Theo sau mau ty 6 dia, tén cha duong
dan c6 thé chira mot thwy muc va mot vai the muc con dé phat
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biéu mot cach minh nhién vi tri cla file trong hé thong may tinh.
Céc thv muc bat dau tai thu muc gbéc va phu thudc vao hé thong,
mbi thu muc con c6 thé dwoc roi véi thu muc con trudc dé bang
mot ddu backslash hodc ddufronslash. Cac tén file la mot chubi
cac ky tv cé chra cdc mau ty, cac s6 va mot vai ky hiéu phép
chdm cau, chdng han nhuw mot khoang tréng, mot dau gach noi
hodc mdét dau gach du¢i. Trong mot vai hé thong may tinh, tén
dwoc cung cdp cho mdt file khéng dwoc vwot qua 8 mau ty. Trong
mot vai hé théng khac, chl c¢6 cac mau tw va nhitng con sb c6 thé
Ia mot phan cha tén file. Cac tén file phai dwgc chon dé chi rd
kiu di¥ lieu duoc chira trong file va (tng dung ma file dang dwoc
ding. Theo sau tén file 1a c6 thé c6 mot phan mé rong file. Phan
m& rong nay tach roi tén file badng mot ddu chdm, thwdng la mot
chudi 3 ky tu dwoc diung dé md tA nodi dung cda file. Quy woc dat
tén file doi khi tham chiéu lam tén chi 16t va ho cda file. Trong
treong hop nay thi tén chinh da—tén, file, chir 16t & gitta la dau
chdm va ho chinh la phan mé rong; Cac tén file 1a duy nhdt bén
trong mot folder dac biét hoac-mot thu muc con. NGi cach khéac
khong cé hé théng nao cho phépicd hai file c6 tén gidng nhau, chit
16t gidng nhau va ho giéng nhau & trong cung mot thuw muc hoac
mot thu muc con.

Vi DU 7.1 Hay chi dinh cac thanh phan cla tén file sau day:
(a) C:\Acme, Company\Data\Emploce, Reccord.dat
(b) D:\My Documents\tax records.dat

Céc thanh phan cuda tén file dugc mo t& trong (a) la:

CAB\cK* Compun\\D;Ua\ 1:mpl(\QRtOERIL

Thw muc con Tén file Phan mé rong
Céc thanh phan cia tén file dwgc mod t& trong (b) la

7\/N Documents\tades.da\/

Mau tv 6 dia Thu muc con Tén file  Phan md& rong

vi DU 7.2 Hay xéac dinh cho biét chudi sau day co phai la cac tén
file dung hay khdéng?
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(@ TaxDocuments.doc
(b) AveryLongNameForAdataFile.exe
() ?>.doc

Céac tén (a) va (b) la dang (ngi/¢i hau hét cac hé thong may tinh
hodc cac trinh (*ng dung. Tuy nhién, cd thé co cac trinh (ng dung a
d6 co tén file nay khéng hop ly béi vi chiing dai han 8 mau ty, tén
(c) 1a khéng hgp ly béi vl né cé chra cac ky ty khdng cho phép,
chéng han nhu dau (?) hodc dau (>).

Phu thudc vao quy woc dwge dung, phan md rong clia mét file co thé
xac dinh kiéu cta no. Vi dy 7.3 lam r6 digéu nay.
Vi DU 7.3 Hay lam rd cac file dirgc minh hoa dudi day theo phén
mé rong clia ching.

(@) BirthDate.doc

(b) List.txt
(c) Employee.mdb
d.) tax.dat

Phan ma& rong .dog thudng.dwoc-ding.dé phi dinh cac tai liéu dugc
tao ra vai chuong trinh xt ly van ban chang han nhv MS Word.

Phan mé& rong .txt)thuong duec;dung-dé chi,dinh cac file dwoc tao
ra voi cac trinh bién soan text chéng han nhuv MS NotePad. Cac file
c6 phan ma& rong .txt thwong dwoc tham chiéu lam céc file ‘thuan
tdy van ban” hodac céac file ASCII.

Phan ma& rong .mdb thudong dwoc dung dé chi dinh cac file co s dir
Iiéy dugc tao ra bang cach ding mot hé théng quan Iy co sé dit liéu
chang han nhu MS Access.

Phan m¢ rong .dat cha bai tdp (d) thwvong duoc ding dé luu triv i
liéu” ciia mot vai loai.

Céc file khéng can phai c6 mot phan mé rong; tuy nhién, mot vai
trinh &ng dung y8u cau rdng phai c6 mot phan mé& rong dac biét
dwgc dung néu ban mudn khai dong mat trinh (ng dung dé trong
mot vai hé thdng bing cach nhdp dup 1&n mot tén file. Vi du néu
ban mudn kh&i déng chwong trinh bién soan MS CH++ ty déng bang
cach nhdp Ién trén tén file nguon, thi file dé phai c6 phan mé rong
la mot .c hoac .cpp.
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CHUDIEM 7.2
DATA TERMINOLOGY
Tliugt nglr dir liéu
Files are made up of records. Generally, there is one type of record
per file. Records are made up of fields. For example, consider the file

made up of employee records as shown in Table 7-1. There is one record
per employee. Each row of this table constitutes a record.

Table 7-1
Id Last Name First Name Department Salary Email
0155 Johnson Michael Accounting 45,000 johnmic<&ccneti&om
0352 Heffner Lois Marketing 38.000 heffloi@ccnet.com
961 Tsu Tan M. 35000 tsutaa@ccnct.wm
9830 Hudson Michael Accounting 45.000 hudamicflccncLcom

The fields of these records are -ld, Last Name, First Name, Depart-
ment, Salary and Email. All records-shdre the same structure. That is,
every record has the same fields and every field appears, within the
record, in the same order, Records;indata files areygenerally organized
according to a particular field called the key. The key field serves a dual
purpose. First, it is used uniquely, to identify each.record. Secondly, the
key field is used to sort the records, according to their values in this field,
in ascending or descending~order-—For-instance;~Id is the key field in
Table 7-1. Notice that the records, in this case, are sorted on the Id field
in ascending numerical order. A key field may be numerical or it may be a
string of characters.

Files have special markers to indicate where they begin and where
they end. These two markers are generally called BOF (Beginning Of
File) and EOF (End Of File) respectively. When a file is empty, that is,
when it does not have any records in it, both markers coincide.

The reader needs to be aware that not every programming language
uses or even has the notion of a record. For instance, C++ does not impose
any structure on files. Therefore, the notion of a “record” does not exist in
C++ In C++, a file is nothing more than a sequence of bytes that ends in
a special character called the end-of-file marker or after a specific
number of bytes recorded in an administrative data structure.
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HUONG DAN BOC HIEU CHU BIEM 7.2

Céc file lam nén céac record (bang ghi). Thong thuwong c6 mot kiéu
record trén mdi file. Céc record lai hinh thanh nén cac filed (truong).
Vi du khao sat file hinh thanh nén cac record cuia nhan vién nhw
minh hoa trong bang 7.1. ¢c6 mot record trén mdi nhan vién. Mi
hang cla bang nay c6 chra mot record.

Bang 7.1
Id Last Name First Name Department Salary Email
0155 Johnson Michael Accounting 45.000 MhomkecacLcQni
0352 Heffner Lois Marketing 38.000 hgffloAKxnet.com
9461 Tsu Tan M IS 35,000 tralan<acmrt
9830 Hudson Michacl Accounting 45.000 hurtttmn”cenct com

Céc trvong cla céac record nay la Id, Last Name, First Name.
Department Salary, va Email. Cac record nay chia sé cdu tric
giéng nhau. C6 nghfa rang-m®i, mot record thi cé truéng giéng
nhau va mdi treong lai xudt-hién bén trong record theo cing
mot tht tw. Céac record, trong céacfile dir liéu thuvong duoc t6 chic
theo mot trvong dac biét duoc goi la truong khoa (trudng chinh).
Céc trvong khoaphucivu hai muc; dich:, ;Trudc tién né dwoc dung
mot cach duy nhdt dé nhan biét m6i record. Thé hai truong
khoa dwgc dung dé phan loai cac record theo gia tri clia no trong
treong theo th ty'tdng dan " hoac gidm “dan’ Vi du Id la trudng
khoa trong bang 7-l-lwu-y-~rang-cac-record-trong truong hap nay
dwgc phan loai tén trwong Id theo th¢ ty sé tdng dan. Mot
trwong khéa c6 thé 1a mot sd hodc né co thé 1a mdt chudi cac ky
tu.

Cac file thi c6 cac dau kiém d&c biét dé chi dinh noi ma chlng bét
dau va noi ma chiung két thic. Hai dau kiém thuwong co tén la BOF
(Beginning Of Fie) va EOF (End Of File) twong (ng. Luc maot file
la tréng c6 nghfa la lGc nd khdng cé bat cl record, nao trong do thi
ca hai dau kiém nay trang nhau.

Ngu®i doc can phai canh bao didu nay la khong phai mdi mot
ngén nglr 1ap trinh déu s dung hodc tham chi cé6 mot cha thich
record. Vi du C++ thi khdng cé bat c cau tric nao vé cac file do d6
phan cha thich v& mét record khéng hién dién trong C++. Trong
C++ mot file khéng gi khac han 1a mot chudi céc file vén két thic
theo mot ky tw dac biét dwoc goi 1a ddu kiém end-of-file hodc sau
mot sé cac file dac biét dugc ghi chd trong moét cau trac div liéu
quan ly.
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CHU PIEM 7.3

FILE ORGANIZATION
Cach to6 chuec file

This term refers to the way data are organized, stored, and retrieved.
There are basically two types of file organization: sequential and ran-
dom. A sequential organization indicates that the records are stored one
after another in some sequence. When these records are retrieved or read
they must be retrieved in the same order in which they were stored. This
implies that in order to read the fifth record of a sequential file we must
first retrieve the previous four records. In a random file we can read the
records in any order. Although this offers more flexibility than a sequen-
tial organization, it requires that all records be of the same length. In a
sequential file the individual records may be of different lengths.

HUONG DAN POC HIEU CHU DIEM 7.3

Thuat ngi nay am chi dén cach madt liéu duoc t6 chire, dwoc lwu triv
va truy xuat. Co hai kiéu t6 chtc file can ban la t6 chirc tuan ty va
ngau nhién. T3 chirc tudn | twichiarardngcac record dwoc luu trir 1an
lugt theo mot trinh ty. Luc record, nay dugc truy xudt duoc doc, ching
cling duoc truy xudt, theo, trng th tw; ma:ching,duoc lwu trir. Didu
nay ngu y réng dé doc record tht 5 cia mot file tuan tu trwéc khi ban
phai truy xuét 4 record trFoc d6. trong mot file igau nhién ching ta
6 thé doc cac record bét cr thit tir ndo mac du diéu nay theong linh
dong hon 1a t6 chirc tudn tw, nhwng né yéu cau rang tat ca record
phdi cé chiéu dai giong nhau. Trong mot file tuan ty cac record riéng
biét c6 thé c6 chiéu dai khac nhau.
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CHU PIEM 7.4

TEXT AND BINARY FILES
Cac file van ban va nhi phéan

In addition to their organization, files can be classified according to
the way their constituent bytes are interpreted by the computer system.
There are two basic modes: text and binary. In text files, each byte is
interpreted as an ASCII character. In binary tiles, the bytes are not
interpreted in any manner. In this case it is necessary to know before-
hand the content of the file. That is, we must know what was stored in
the file in the first place. Binary files cannot be read by word processors
or text editors. Text files, on the contrary, can be read and created with
any text editor. A text file can also be created with a word processor
provided that the file is saved as “text” or ASCII.

HUONG DAN BOC HIEU CHU|BIEM 7 .4

Bén canh t6 chirc, coc file c6 thé-dwet phan loai theo cach ma cac file
lién tuc cta ching dwoc dién dan bdi mot hé théng may tinh. Co hai
ché do can ban doila,ché,dol textlva ché ddjnhirphan. Trong céc file
text mdi mot file dwoc dién dich v6i mot ky tw ASCII. Trong céc file
nhi phan cac byte khong duoc dién.dich theo.bat clr cach thirc no.
trong trvong hop nay chdng ta can phai biét trwde khi x ly ndi dung
cla file. C6 nghta la~ching taph&i~biétnhirng gi duoc luu trir trong
file & vi tri ddu tién. Cac file nhi phan khong thé duoc doc bdi cac
chuong trinh x& ly van ban hodc cac chuong trinh bién soan text.
Nguwoc lai cac file text co thé dugc doc va dugc tao ra voi bat ky
chuwong trinh bién soan text nao. mot file text cting cé thé dwoc tao ra
véi mot chuong trinh xt ly van ban do file dé cung cap va dugc luu
dudi tén “text” hoac ASCII.
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CHU DIEM 7.5

OPENING AND CLOSING FILES
M & va dong cac file

There is no standard way to operate on files across the different pro-
gramming languages. In general, each language has its own peculiar way
to handle files. Moreover, programming languages are not even required
to provide any I/O mechanisms. For example, C does not have built-in
capabilities for performing 1/O. It is up to the manufacturers of the C
compilers to provide all the necessary 1/O capabilities. Recall from Chap-
ter 3 that Java programs can be either applets for use on Web pages or
stand-alone applications. For security reasons, Java applets cannot read
from or write to local drives. Java applications, however, make extensive
use of class objects for file input and output. Classes will be explained in
Chapter 8, but the complexity of Java file input and output classes is
beyond the scope of this book.

Regardless of the language, there are some “common file operations”
that need to be performed when working with files. Before using a file,
and depending on the language, it is necessary to associate with the file
a unique numerical identifier, or a pointer by which the file will be re-
ferred to later during the-execution of the program: This unique identifier
is sometimes called a “file handler.” The association between a file and
its handler usually occurs'when' the file/ is ‘opened. Mhis association ceases
to exist when, at the end .of.the_program.,.the_file_is closed.

7.5.1 Opening Files in Visual Basic - M& cac tap tin trong Visual Basic

The format of the instruction that allows us to open a file in Visual
Basic is as follows:

Open “filename” For (Input | Output | Append | Random) As “Wenumber”
[ Len = RecLength]

where filename must be enclosed in double quotes and may include the
entire path to the file. The curly braces in the instruction indicate that
we have to choose one and only one of the options enclosed by the braces;
the vertical bars separate the different options from which we can choose.
That is, we need to open the file in one and only one of the four modes
as indicated in the instruction. Table 7-2 explains the purpose of the
different modes. The filenumber can be any integer from 1 to 511. The
Len = RecLength -option applies to random files only. A record can be up
to 32,767 characters long.
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Table 7-2
Mode Type of File Action Required to
Input Sequential read records from a file.
Output Sequential write records to a file starting at the BOF. Previous data are overwritten,
Append Sequential write records to the end of the file (append),
Random Random read/write records in any order.

The filenumber is uniquely associated with a file as long as the file is
opened. Once the file is closed, this number can be assigned to another
file that needs to be opened.

EXAMPLE 7.4 Write the necessary Visual Basic instructions to open
the file InFile.dat for input and the file OutFile.dat for output. Assume
that both files are located in a subdirectory called C:\vb\project.

Open "'C: \vb\project\inFile._dat" for Input as #1
Open ""C:\vb\project\OutFile, dat" for Output as #

The input and output file have been. assigned the numbers #1 and #
respectively; however, if both files need to be opened simultaneously in

the same program, any two.different-integer numbers between 1 and 511
could have been assigned to these files.

75.1.1 The FreeFile'Function-- Ham'FreeFile

As previously indicated, to-open .a file a:-user can assign to the file any
integer number between 1 and 511. This is an easy task when there are
few files to manipulate;“however, " when there are a large number of flies,
it is better to use the FreeFile function to assign the next available
number to a file. This way the user avoids the inconveniences of assign-
ing the same number to more than one file at the same time. The use of
the FreeFile function is illustrated in the next example.

EXAMPLE 7.5 Rewrite the instructions of the previous example using the
FreeFile function.

Dim ilnFile As Integer "Thisvariable isused to open the
input file

Dim iOutFile As Integer "Thisvariable isused to open the
output File

ilnFile=FreeFile

Open "C: \vb\project\InFile.dat" for Input as #ilnFile
iOutFile=FreeFile

Open "C: \vb\project\OutFile.dat" forOutput as tiOutFile

The FreeFile function is called before each open instruction to obtain
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the next available number. In each case, the value returned by the FreeFlle
function is assigned to an integer variable that is then used in the open
statement.

7.5.1.2 The Close Statement - Cau Iénh Close

When a program has finished processing a file, the file needs to be
closed. There are two instructions that can be used to do this.

Close #filenumber closes the file to which it was assigned the inte-
ger filenumber. All other files, if any, remain opened.

Close closes all opened files. Notice that in this case we do not have to
specify any file number.

7.5.1.3 Reading Data From Sequential Files - Poc di¥ liéu tir cac
file lién tuc

As indicated before, the data in any sequential file are read in the
same order in which they were written. As Example 7.6 shows, when a
sequential file is open, the user starts—reading from the beginning of the
file. The instruction that allows us/ 10 ead records from a sequential file
has the following format:

Input #Filenumber, fieldk—field2, ... jfieldn

where Input is a keyword that indicates that we are reading (inputting)
data from a file which was'opened-in” Input' mode. ' Filenumber is the integer
number assigned to the previously opened file from which we are reading.

When preparing a sequential file for input, character strings are en-
closed in double quotes and—separated—by-commas: Sequential files are
usually created with an editor or with a word processor. However, when
created with a word processor, sequential files need to be saved as text.

EXAMPLE 7.6 Assume that a sequential file (models.dat) contains the
different car models that Silverado Motors has currently on stock. Write a
Visual Basic procedure that reads this sequential file and displays its
content in a listBox called IStMOdelSOnStock. Use the test file shown
below.

Input Text file:
“Xavier LTD”, “Cougar 100”, “El Dorado Special”, “Silver Bullet 2000”,
“Bronco all terrain”, “Ford Globe Trotter”, “Audi 2000", “Chevrolet EI Camino”
The code of the procedure may look like this:

Private Sub ReadModels()

Dim stModels As string 'This variable is used to read the
models in

DimiLooplndexAs Integer 'Thisvariable is used as index
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of the for loop
Open "C:\temp\Vbjunk\models.dat" For Input As #1
For iLooplndex=0 To 7
Input #1, stModels

DisplayForm.IstK XodelsOnStock.AddItem stModels,
iLooplndex

Next iLooplndex

In this example, we have assumed that the listBox appears on a form
called DisplayForm. Notice that the .Addltem method has been used to
fill in the listBox. The variable iLooplndex serves a dual purpose. First,
it is used to control the execution of the loop. Secondly, since the loop
index starts at zero it serves also as an index to the list. A list index in
Visual Basic begins at zero. Since there are eight models in the input file,
the iLooplndex variable varies from 0 to 7. The general format of the
instruction to fill the listBox isras follows:

Object.Addztleimyvalue [,index]
The square brackets indicate that-we have the option of using an index.

The code of Example 7.6 assumes that there are exactly eight different
models in the input file.; Solyed|Problem 7:2,5howsa more general method
to read data from a file without requiring to know beforehand the number
of records in the file,

7.5.1.4 Writing Data To a Sequential File - Ghi dir liéu vao mot
file lién tuc

To write data to a sequential file use the Write instruction. The gen-
eral format of this instruction is:

Write #pilenumber, fieldl, field2, field3........ fieldn

where #Filenumber is a file already opened in Output or Append mode
and fieldl, field2,. . .fieldn are the different fields that we want to write
to that file. We refer collectively to all these fields as the “list of fields.”
When Visual Basic writes these fields to disk, it separates them with
commas. String data are enclosed in double quotes and numerical data
are written “as is.” After writing the last element of the list, Visual Basic
automatically inserts a carriage return and a line feed into the file.

Table 7-2 shows the two different modes that can be used to write
records to a file: Output and Append. When output mode is used, the data
are written to the file starting at the beginning of the file. This mode
overwrites any data already on the file. When append mode is used, the
data are added at the end of the file following the last piece of informa-
tion previously written to the file.
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7.5.1.5 The End Of File Function - Ham End Of File

In Example 7.6, to execute the program correctly we needed to know
the exact number of elements that needed to be entered into the list. A
more general approach to fill in the list is to read the different car
models until we run out elements in the input file. In other words, we
read the different car models until we reach the end of the file. The EOF
function allows us to detect when we have reached the end of the file. The
general format of the EOF function is as follows:

EOF (Filenumber) where Filenumber is the integer associated with a
previously opened file in input mode.

The function EOFO returns a True value when the end of file marker
has been detected. This occurs after the last data in the file has been
read in or as soon as we try to read from a file that is originally empty.
Solved Problem 7.2 illustrates the use of the EOF function.

7.5.2 Files in C++ - CAc tap tin trong-C++

C++ views files as a stream of bytes)| Although this view is shared by
all the compiler manufacturers, as |of the writing of this book there is not
a definite standard on the specification-of the 1/0 system. In this section,
we will discuss the most commonly used 1/0O system. This system, called
the C++ 1/O stream, is-|based con|threé different classes: the istream for
input, the ostream for output and the iostream for input/output. These
classes allow the user to_define and manipulate files. The topic of classes
will be addressed more fa~rmally in Chapter 8.

Whenever we start a C++ (program, there are four different class vari-
ables that are created automatically. These classes are indicated in Table
7-3.

Table 7-3
Variable Use
ein Console Input/generally assigned to the keyboard
cout Console Output7generally assigned to the screen
cerr Console Error/ generally assigned to the screen
clog Console Log/ generally assigned to the screen

All these class variables are defined in the header file ciostream.hx
It is important to keep in mind that we need to select the appropriate
version or mode of the stream class when doing disk 1/0. The 1/O stream
classes, indicated in Table 7-4, are-included in the header file <iostream.h>.
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inFile.open('c:/temp/data.dat™); //location of the
input file

outFile.open("c:/temp/data.out"); //location of the
output file

inFile>>i; //read the upper limit of the loop index for
{loopIndex=1; looplndex<=i; looplndex++)

outFile <<looplndex«endl ;

inFile.close(Q;

outFile.close();1
Observe that in the specification of the path for both the input and output
files we have used the character “/* instead of the usual If we do not
this the compiler will generate a warning because, in the family of Clike
languages, the character “\” is interpreted as the escape character.
7.5.3 Files in C - Cac tap tin trong:-c

To reference a file in C, the user-needs to declare [ variable of type
File. The general format for declaring-variables of this type is

FILE * variable_name;

where FILE is a special type of data structure contained in the standard header
file stdio.h that contains information about the current status of the file.
Variable-name refers to ‘the 'hame of the'pointer‘variable selected by the user.
EXAMPLE 7.10 Declare two file variables named InFile and OutFile.

According to format indicated above, these two variables can be de-
clared as follows:

FILE *'InFile;
FILE * OutFile;

This example assumes that stdio.h has been included at the beginning
of the program.

7.5.3.1 Opening Files in ¢ - M®& cac tap tin trong c

In C, the Cpen file instruction serves a dual purpose. First, it estab-
lishes a physical connection between the program and the data file. Sec-
ondly, it equates the external name of the file with the pointer variable
mJcclpred in the program.

To open a file in C we use the function fopenO. This function takes, as
indicated below, two arguments and returns a pointer to the file if the
operation succeeded. If the file cannot Be opened, fopen() returns a NULL.
A filename may or may not include the entire path to the file.

fopend’'Mename”,"access mode”);
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The access mode indicates the type of operations that the user intends
to perform on a file. Table 7-5 shows the complete set of options for
accessing a file. In this book we will only consider the r, w, and a options.

EXAMPLE 7.11 Using the declarations of the previous example, open the
file InFile for reading and open the file Oufle for writing. Assume that
the locations and names of the input and output files are “C:/temp/
inData.dat” and “C:/temp/OutData.dat” respectively.

We can open these two files as follows:
InFile=fopen("C:/temp/inData.dat","r");
OutFile=fopen(’C:/temp/OutData.dat","w");

Table 7-5

Mode Use

r Opens the file for read-operations only

w Opens the file for writing /If the file already exists, its
contents are erased._Otherwise the file is created.

a Opens the file for appending. If the file does not exist
it is created!

r+ If the file already exists it opens it for both reading

and writing!' ‘Otherwise] 'it“returns’'an"error.

w+ Creates a file and opens it for both reading and writ-
ing. If the file already exists, its contents are erased.

at Opens the file for reading and appending if the file
already exists. Otherwise, it creates a new file.

7.5.3.2 Using Files in Input and Output Instructions mS& dung
cac tap tin trong cac Iénh nhap va xuat

Once the files have been opened we can use the functions fscanfo,
fgetsO, or fgetcO to read from the file. Likewise, we can use the functions
fprintf(), fputsO, or fputcO to write to the file. In the remainder of this
chapter we will use the functions fscanf and fprmtf to do 1/O operations
since they are more flexible than fgets, fgetc, fputs, or fputc. The general
format of fscanf and fprintf is as follows:

fscanf(pointer to_61e,format string, &arguments)

fprintf(pointer_to_file,formatstring, arguments)

EXAMPLE 7.12 Assume that you have an input file that contains the
data shown below. Write the necessary C instructions to read four records
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from the input file and write these records to another output file accord-
ing to the given formats.

Input file (indata.dat) Output File (outdata.dat)

Smith Joe Joe Smith
Randall George George Randall
Weaver Earl Earl Weaver
Ford James James Ford

In this program, we have assumed that both the first and last names

are limited to a maximum of 20 characters each. We have also used the
function fscanfO to read the strings from the input file and the function
fprintfO to write the strings to the output file. Notice also that to specify
the path of both the input and output files we have used the frontward
slash “/” instead of the backward slash “\”. In, addition, we have made
provision to exit the program if there is an error when opening the file.

#include<stdio.h>
#include<stdlib.h>
#include<string.h>
void main Q

{int loopIndex; char Ename) 20 Lname [20] ; //arrays to
hold first and last names

FILE *inFilé€}
FILE *outFile;

outFile=fopen('c:/temp/outdata.out”,"w");//open file
for output

/*open file for input. ITf there isanerror, exit program*/
if ((inFile=fopen('c:/temp/indata.dat”,"r"))==NULL)
{printf ¢'\nFailed to open input file");

exit @ ;}

/*Read strings from the input file and write them to the
output file*/

Ffor(looplndex=1; looplndex<=4; looplndex++)
{ fscanf(inFile, "%s %s" ,Fname,Lname);

fprintf(outFile, "%s %s\n",Lname,Fname); }
}//end of program
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HUONG DAN POC Hiéu CHU PIEM 7.5

Khong ¢o6 cach thic chudn muc nao dé thao tac trén cac file ngang
qua nhiéu ngdn ngt 1ap trinh khac nhau. N6i chung thi mdi ngon
nglr c6 mot cach théc riéng biét cla no dé xi Iy cac file. Ngoai ra
cac ngdn ngt 1ap trinh tham chi khong yéu cau phai cung cdp bat
ky co cau nhap xudt nao. Vi du ¢ khéng c6 cac kha nang duoc tao
sdn dé& thyc hién 1/O. Tinh ra thi cac nha san xudt cac chuong
trinh C phai cung cap tat ca kha nang 1/0 can thiét. Hay nh¢ lai
tlr chwong 3 rang cac chuong trinh Java cd thé hodc la cac chuong
trinh (ng dung nhod dé sir dung trén cac trang web ho#c cac chuong
trinh &ng dung ding riéng. Vi ly do an toan, cac trinh (ng dung
nho clia Java khong thé doc hodc viét sang cac 6 dia cuc bd. Tuy
nhién, cac chwong trinh &ng dung Java lam cho viéc st dung cac
doi twgng I6p dwgc md rong danh cho viéc nhap va xuat file. Cac
I6p sé duwoc gidi thich trong chwong 8, nhwng tinh phic tap cla cac
I6p nhap va xudt cla file Java_vuwgt xa pham vi thdo luan trong
sach nay.

Bat k& ngbn ngit 1ap trinh ndo, VAn-c6 mot vai “thao tac file chung
can phai dugc thyc hién lic lamiviée-vdi cac file. Trudc khi st dung
mot file vao thd tuc va ngdn ngit ban can phai lién két véi mot file
vai mot bd dinh dang _s6 duy nhat hodc mot con tréd qua do file sé
duogc tham chiéu sau nay trong suot quy trinh' thuwc 'thi chwong trinh.
BO dinh dang ddng nhat nay doi khi con dwgc goi la “bd x& ly file".
Sw lién két gitta mot'file'va' ba“xir 1y ‘ctia’nd' thi'dng xay ra lac file
dwgc mé. Lién két nay cham.dkt.swhién hirulic.é cudi mot chwong
trinh, file duoc dong.

7.5.1 Céac file mé trong Visual Basic

Dang cau lénh cho phép ching ta m& mot file trong Visual Basic
nhv sau:

Open “filename” For linput/OutpurAppend/random) As “#filenumber”
[Len=RecLength]

o day tén file phai duoc dat trong cac ddu ngoidc kép va cd thé
dwa vao toan bd duong dan dén file. Cac ddu mdc vudng trong
cau lénh chi ra ring chdng ta phai chon mot va chi mot trong
s6 cac tuy chon dwoc dat bén trong cac ddu moéc. Hoac thang
dirng tach roi cac tuy chon khac so v¢i tuy chon ma chdng ta cé
thé chon. C6 nghia rang ching ta phai mé file theo mot va chi
mot trong s6 4 ché do nhuv dwgc chi dinh trong cau Iénh. Bang
7.2 gidi thich muc dich cla cac ché do khac nhau. So6 file
(filenumber) c6 thé 1A mot s6 nguyén bat ky tr 1 cho dén 511.
Tuy chon Len = RecLength la chi 4p dung cho cac file ngau
nhién. Mot record cé thé chra 32.767 ky tu.
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Bang 7.2
Mode Type of File Action Required to
Input Sequential read records from a file.
Output Sequential write records to a file starting at the BOF. Previous data are overwritten,
Append Sequential write records to the end of the file (append),
Random Random read/write records in any order.

So6 file 1a duy nhat va duoc lién két véi mot file khi file dwgc mé. Mot
khi file da dong thi con s6 nay cd thé dwoc gan cho mat file khac cén
phai dwgc mé.

VI DU 7.4 Hay viét cac cau Iénh Visual Basic cdn thiét d& mo file
InFile.dat danh dé nhap file OutFile.dat danh dé xuat. Gia st

rdng c& hai file dwgc dwa vao trong thu muc con cé tén la
C:vb\project.

Open <C:\vb\project\InFite.dat" for Input as #l
Open mc:\vb\project\OutFile datm for Output as #2

7.5.1.1 Ham FreeFile

Nhw da dé cap trvéc day, mé mot file, mot ngudi dung cé thé gan
cho file bat ky s6 nguyén nao Ham'gitra '1'va 511. Day la mot tac wu
dé dang lac c6 mot vai file phai x& ly. Tuy nhién, ldc c6 mot s6
lvgng file lon thi tét'nhat‘ban’ nén st ‘dung-ham FreeFile gan sb cd
sdn ké tiép cho mot.file..Theo.cach.nay.ngudi dung tranh duoc
nhitng diém bat tién trong viéc gan sb' giéng nhau cho nhiéu file
cung mot lac. Cong dung clia ham FreeFile dwgc minh hoa trong vi
du ké tiép.

VI DU 7.5 Hay viét lai cac cAu lénh cda cac vi du trén day béng
cach st dung ham FreeFile.

Dim ilnFile As Integer “This variable is used to open the input file
Dim iOutFile As Integer “This variable is used to open the output file
iInFile=FreeFile

Open “C:\vb\project\InFile.datE for Input as #ilnFile

iOutFile«FreeFile

Open &C:\vb\project\OutFile.dat* for Output as #iOutFilLe

Ham FreeFile dugc goi trudc khi mé cau 1énh dé tim sd cd san ké
ti€p. Trong moi trudng hap gid tri duoc trd vé bdi ham FreeFile
dugc gan cho mot bién nguyén rdi né dugc dung trong cau Iénh mé.

7.5.1.2 Céau lénh dong

LGc mot chuong trinh da x& ly xong mot file thi file nay can phai
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duge dong. C6 hai 1énh c6 thé dugc dung dé thé hién diéu nay

Close #filenumber dong file ma n6 d& gan so file nguyén. Tét ca
cac file khac néu c6 van dwgc mé.

Close dong tdt ca cac file d& mo, lvu y rang trong truong hop nay
ching ta khong can chi dinh bat c s6 file nao.

7.5.1.3 Boc di¥ liéu tr cac file tuan tw

Nhu dwgc dé cap truéc day, div liéu trong bat ky file tudn ty nao
dwoc doc theo cling th tw ma chdng dwgc viét. Nhw vi du 7.6 da chl
rd lac mot file tudn tw dwgc md, ngudi diung bat dau doc tir dau cla
file. Cau Iénh cho phép ching ta doc cac record tlr mot file tuan tw
¢6 dang nhuv sau:

Input #Filenumber, fieldl, field2, .. fieldn

0 day Input la mot ti khoa chi ra rang ching ta dang doc (nhap
vao) dir liéu tr mot file duoc ma-trongjché do Input. Filenumber la
mot s6 nguyén dwoc gan cho file-lda m@ trwéc day ma tr d6 ching
ta dang doc.

Ldc chudn bi mot file tuan ty dé nhAp vao cac chudi ky tw duoc dit
trong cac dau ngodc kép va tach nhau bang diu phdy. Cac file tudn
ty thwong dugc tao ratvudil mgt chwong trinh bién)soan hodc véi mot
chuwong trinh xG Iy van ban. Tuy nhién, lGc dwgc tao ra véi mot
chwong trinh x{ ly van, bani thicae, file tuan ctwican phai dugc luu
duwéi dang text.

Vi DU 7.6 Gia st rang c6 mot file tuan ty (models.dat) cé chra
mau xe hoi khac nhau ma Silverado Motors hién cé trong kho. Hay
viét mot tha tuc Visual Basic dé doc file tuan ty nay va hién thi noi
dung trong mot listBox ¢6 tén la IstModelsOnStock. S& dung file
test minh hoa duei day.

Private Sub ReadModelsO

Dim stModels As string “This variable is used to read the models in

Dim iLooplndex As Integer “This variable is used as index of the for loop
Open <C:\temp\Vbjunk\models.dat” For Input As Il

For iLooplIndex«0 To 7

Input 11, stModels
DisplayForra. IstHpdelsOnStock&ddltera stModels, iLooplndex

Next iLooplndex
Trong vi du nay ching ta gia st réng listBox xuét hién trong mot

dang tén 1a DisplayForm. Luu ¥ rang phuong phap Addltem duoc
dung dé dién vao listBox. Bién iLooplndex phuc vu hai muc dich,
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truge tién 1a ding dé diéu khién viéc thuyc thi vong 1ap. Thi hai
b&i vi chi s6 vong lap bat dau tai 0 cho nén né ciing phuc vu lam
mot chi s6 cho danh sach. Mot chi s6 danh sach trong Visual Basic
bat dau tai 0. bdi vi co 8 ché do trong file nhap, cho nén bién
iLooplndex thay ddi tr 0 cho dén 7 dang tong quéat cda lénh dé
dién vao trong listBox cé dang nhu sau:

Object_AddItem value [.index]

Céc dau mdc ngoac vudng chi ra rang ching ta c6 tay chon dé st
dung mot Index.

Ma trong vi du 7.6 giad st réng c6 chinh xac 8 ché do6 khac nhau
trong file nhap. Bai tap c6 lai giai 7.2 biéu thi mot phuong phap
téng quat hon dé doc dir lieu tir mot file ma khéng yéu cdu phai
biét ro s6 cac record trong file.

7.5.1.4 Viét di liéu va mot file tuan. tw

DE viét dir liu vao mot file tudn ‘t' hay st dung cau lénh Write.
Dang t6ng quat cla Iénh nay la:

Write #Filenumber, fieldl, field2, field3, .. fieldn

o day #Filenumber 1a'mot file'‘dvoc mé trong-ché do Output hodc
Append va fieldl, field2, .. filedn la cac file khac nhau ma
ching ta mudn viétlvaofile! dé.hchungota thamlchiéu mot cach tong
thé tat ca cac truong_nay dudi dang ‘anh sach cac trwong” Lic
Visual Basic viét cac trvong nay vao dia, thi né tach roi ching
bang cac diu phdy, dir liéu String duoc dat bén trong cac diu
ngoac kép va dir liéu sO thi dwgc viét “as is” Sau khi viét phan t&
cudi cung clia danh sach, Visual Basic tv dong chén mot carriage
trd vé va mot dong line feed vao file.

Bang 7.2 biéu thi hai ché d6 khac nhau c6 thé dwoc dung dé viét
cac record va mot file: Output va Append. Lic ché dd Output duoc
dung di¥ lieu duoc viét vao file bat dau tai phan cubi cla file nay.
Ché do nay viét chong Ién bat ct dir liéu nao da co san trong file.
Lac ché d6 Append duwgc dung, di* liéu duoc drng vao & cudbi cla
file theo sau la mot mang théng tin cudi cung dugc viét trwdc db vao
file.

7.5.1.5 Ham End. Of File

Trong vi du 7.6 dé thuc thi chvong trinh truc tiép ching ta cin phai
biét chinh xac s6 cac phan tlr cdn dwgc dwa vao trong danh séch.
MOt phrong phap ph6 bién hon dé dién vao danh sach d6 la doc
cac mau xe khac nhau cho dén khi ban chay hét cac phdn ti trong
khi nhap. Néi cach khac ching ta doc cac mau xe khac nhau cho
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dén khi chang ta doc dén cudi file. Ham EOF cho phép ching ta do
tim lic da doc duwoc cudi file hodc ciia ham EOF nhu sau:

EOF (Filenumber)

& day so file chinh la sé nguyén lién két véi mot file mé trwée day.
Ham EOFO tra vé mét gia tri true lic tim thdy ddu kiém cudi file.
Diéu nay xay ra khi d liéu cubi cung trong file da dugc doc hoic
ngay khi ching ta thi doc tr mot file c6 ngudn goc la trong. Bai
tap c6 loi gidi minh hoa cach s dung ham EOF.

7.5.2 Céc File trong C++

C++ xem céac file nhw 1a mot chudi cac file mic du quan diém nay
da dwgc chia sé bdi cac nha xudt trinh bién soan. Nhwng & thoi
diém sach nay ra doi thi khéng c6 mot tiéu chuédn xac dinh nao ué
dac trwng cla hé théng 1/0. Trong muc nay ching ta sé thao luén
hé théng 1/0 dwoc st dung phd bién nhét. Hé théng nay co tén la
dong C++ 1/O duwa dat ca so[trén ba l6p khac nhau: istream dé
nhap, ostream d€ xuét va iostream-dé nhap xudt.

Céc I6p nay cho phép nguoi ditng xac dinh va xtr ly file chi diém
cac l6p sé dugc thao luan chi tiét-hon trong chuong 8.

Bat c lic nao chlng ta khdi déng chwong .trinh C++, cd bién Iép
khac nhau duoc tao” mot-cach“ty 'dong.'Nhing'1ép nay duoc chi
dinh trong bang 7.3.

Bang' 7-3

Bién Cong dung
cin Console Input thwdng dwgc gan cho ban phim
cout Console Output thuwdng dwgc gan cho man hinh
cerr Console Erro thuong dwoc gan cho man hinh
clog Console Log thwdng dwoc gan cho man hinh

Tat ca cac bién l6p nay dwgc xac dinh trong file tiéu dé <isotream.h>
diéu quan trong cédn phai nhd rang ching ta can chon phién ban
pht hop hodc ché do phu hgp cta I6p dong lac thuc hién dia no.
Céc I6p dong 1/0 dugc chi dinh trong bang 7.4 dugc dua vao trong
file tiéu dé 11lo stream.
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Bang 7-4
Lép Cdng dung
Istream Input File Stream/ biéu thi mot dong cacky tu

dén tlr mot file nhap

Ofstream Output File Stream/ biéu thi mdt dong cac ky tw
xudt ra khoi mot file xuat

Fstream File Stream/biéu thi mot dong 1/0 di ra va di
vao mot file (file ngau nhién)

7.5.2.1 Céc khai bao cac dong file

Trong C++ dugc thiét 1ap dé khai bao cac bién clia dong trugc khi
st dung ching. Vi du sau day minh hoa diéu nay. Ludn luén phai
dva vao tiéu dé fstream.h bat c lic nao ban thwc hién dia no.
Vi DU 7.7 Hay viét cac phan~khai bao C++ danh cho céc file
InputFile va OutputFile giong nht’ tén cla ching da chi ra, céc file
sé dwoc dung dé nhap va xudt-di-liéu twong Gng.

-include <fstream.h> //this header needs to be included to do disk 1/0

ifstream InFile; //declaration of the input stream variable
ofstream OutFile; // declaration of the output stream variable

Phan ma nay khao bao hai bién dong mot trong sé ching la InFile sé
duoc lién k&t voi mot file nhap co nghia rang mot file ma tir d6 ching
ta sé doc dit liéu. Cling vay bién OutFile cling lién két véi mot file xuat
¢6 nghia la mot file ma chlng ta sé viét hodc dinh mét vai div liéu.

75.2.2 M& va déng cac file trong CH-

Viéc mé mot file trong CHphuc vu cho hai muc dich. Truéc tién né
lién két vai mot file thé Iy voi mot bién dong dugc xac dinh trong
chwong trinh. Th hai phu thudc vao ché do cua file (file nhap va file
xuat) dau kiém doc dwoc xac 1ap & phan dau hodc dén cudi cla file.

VI DU 7.8 Hay viét cac Iénh can thiét dé mé cac file dwoc xac dinh
trong vi du truéc day. Bang cach st dung khai bao trwéc day va
duoc 1ap lai dé thuan lgi cho ngudi doc, ching ta co hai bién dong.

ifstream InFile;
ofstream OutFile;

D& md nhirng file nay ching ta c6 thé s dung ham md& nhy minh
hoa duGi day:

InFile.open (‘externallnpoutFile.dat”)
OutFile.open CexternalOutpoutFile.dot”)
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Tén file ma ching ta chuyén qua duéi dang mot tham s6 cho ham mo
can phai duoc d&t trong ddu mdc kép. Luu y rng tham chi ma ching ta
st dung ham mé giéng nhau nhung Iénh dau tién phai duoc lién két voi
ifstream trong khi 1énh th& hai phai dwgc lién két véi ofstream. Quan sat
dé st dung chu thich 1a ddu chdm lGc goi ham mé.

Ca hai I&énh s& xac lap cac dau kiém file tvong (ng. DGi véi file nhéap,
thi ddu kiém doc duoc 1ap & phan dau cda file dé cho thdy réng file
nay dang hién dién. Néu file nhap khong hién dién, mot 16i s& xay ra.
Néu file xuat cling hién dién thi dau kiém doc dugc xac lap ¢ cudi file.
Con néu file nay khong cé thi ham mé tao ra mot file méi va ddu kiém
doc sé& dugc xac 1ap & dau file ndy. Chudi duoc dat trong cac ddu méc
(quotation) trong cac cau Iénh m& dé chi ra vi tri va tén 'clra file trén
dia. N&u chudi dé khong dwa vao bat ct ndi dung nao ngoai trir tén
file, thi file duoc tao ra trén thuw muc hién tai.

Sau khi x ly file ching ta can phai k&t thic ching. D& st dung
diéu nay ching ta s dung caccauténh
InFile:closeO;

OutFile.closeO;

Bé thwc thi hai cau Iénh nay sé gidi phéng cac ngudn dugc dung
bai chuong trinh khéc:

7.5.2.3 S dung céc file trong.cac cau lénh Input va Output

Ldc 1am viéc voi cac file ching ta van cd thé st dung cac cau tric
giong nhw da tng dung luc lam viéc vai cin va cout nhu minh hoa
trong vi du ké tiép.

Vi DU 7.9 St dung file cta hai vi du truéc day dé nhap so lan ma
mot vong lap can ti€ép phai duwoc thyc thi va xuat cac gia tri khac
nhau cua tri s6 vong lap.

#include<iostream.h>
#include<fstream>
void main{)

{ int iT
int looplndex; /
ifstream inFile ; //declaration of the input file
ofstream outFile; //declaration of the output file
inFile.open(*c:/temp/data.date); //location of the input file

outFlle.open(*C:/temp/data.out™)? //location of the output file
inFile>>i,& //read the upper limit of the loop index
for (loopTndex-1; looplndex<-i & looplIndex++)
outFile <<looplndex<<endl;
inFile.closeO ;
outFile.close(Q);)
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LUu y rdng trong dac trUng cua duang dan danh cho cd hai file
nhap va xuat chiing ta dd si dung ky tu “/” thay vi sii dung ky tu

Néu chiing ta khéng su dung diéu nay thi bd bién soan se
khdéng tao ra mot canh bdo, bai vi trong ho cdc ngdn ngi gidbng nhu
C thi ky tu “\” duoc dung nhu la ky tu thoat.

7.5.3 Cac file trong C

De tham chié'u mot file trong C nguoi dung can phai khai bdo mét
bién clia kiéu file. Dang tong qudt danh cho cdc bien khai bdo cla
kiéu nay la

FILE * variable_name;

a day FILE la mot kiéu cau trGc du lieu duoc chiia trong mot file
tiéu dé chuan stdio.h cd chiia théng tin ve trang thdi hién tai cua
file. Variablejiame dm chl duang tén cGa con tr6 ma nguai dung
chon.

VI DU 7.10 Khai bdo hai bién|file} ¢6 tén la InFile va OutFile.

Théo gid dinh dang trén day thi_haj bién nay cd thé duoc khai bdo
nhu sau:

FILE % InEile;
FILE * OutFile;

Vt du nay gia st 'rang ‘stdioh' 'duocdiXa 'vao'phan dau cua chuong
trinh.

7.5.3.1 Ma cdc file trong C

Trong C, cdc Iénh file. ma phuc wu. hai mue dich, truoc tién nd xac
lap mot lién k&'t thé hinh gilia chuong trinh va file du lieu, thi hai
n6 danh gid bang nhau tén bén ngoai cua file v& bien con trdé duoc
khai bdo trong chuong trinh.

De ma mot file trong C chiing ta sii dung ham fopenO ham nay nhu
da duoc chl dinh duai day, ham nay nhén hai db6i so va tra vé mét
con trd cho file néu hoat dong thanh cong, néu file khdng thé duoc
ma, thi fopen tra vé mo6t NULL. Mot tén file c6 thé dua vao hode
khong dia vao duang dan toan bd dén file do.

fopen(“filename”, “acess moder”);

Ché do truy cap chl ra kiéu hoat dong ma nguai dung du dinh thiic
hién trén mot file. Bang 7.5 minh hoa tap hop cdc tuy chon hoan
chinh de truy cap mét file. Trong sdch nay chiing ta chi xem xét cdc
tuy chon r, w va a
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VI DU 7-11 S dung céc khai bao cla vi du trén day, hay md file
InFile d€ doc va mé& file OutFile dé viét. Gia st rang cac vi tri va
tén cla cac file nhap va xuat la “C:/temp/inData.dat” va “C:/
temp/OutData.dat™ twong (ng.

Ching ta c6 thé ma céc file nay nhu sau:

InFile=fopen(éC:/temp/inData.date, &r d);
OutFile.fopen('C:/temp/OutData.dat’, &w );

Bang 7-5
Ché do Cong dung
r M@& file chi danh cho hoat dong doc
w Mé file d€ viét. Néu file nay da c6 roi thi ndi dung cia

no bi xéa. Nguwgc lai thi file nay tao

a M@ mot file dé dinh:|két:, Néu file nay khong hién dién
thi n6 duogc tao ra.

r+ Néu file nay da cé san-thi né ma cho muc dich doc va
viét néu khong né trd vé mot loi.

w+ Tao ra mot'file'va‘mé 'n6 'danh' eho-muc 'dich doc va viét.
NEu file nay da hién dién thi ndi dung cla né bi xéa.

a+ Ma file 'dé doc va viét 'néu file nay da hién dién. Néu
khong thi=né-tao-ra~mot-file=méi

7.5.3.2 S dung cac file trong mot Iénh nhap va xuéat
M6t khi cac file déu dugc mé chiung ta cé thé s dung cac ham
fscanO, fgetsO, ho#c fgetcO @€ doc file. Ngoai ra ching ta van cd thé
st dung cac ham fprintfO, fputsO, hodc fputcO dé viét vao cac file.
Trong phan con lai cla chwvong nay ching ta sé s dung ham fscan
va fprintf dé thuc hién cac hoat dong I/0O bai vi ching linh hoat
hon cac ham fgets, fgetc, fputs hodc fputc. Dang téng quéat cla fscanf
va fprintf nhu sau:
fscanf(pointer_toi_file,format_string,&arguments)
fprintf(pointer_toi_file,format_string,arguments)

Vi DU 7.12 Ban c6 mdt file nhap c6 chta di¥ liéu nhv minh hoa
dwdi day, hady viét cac cau lénh khi can thiét dé doc 4 record tir file
nhap va viét coéc record nay vao mot file xuat khac twong Gng voi
dang da cho.
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Input file (indata.dat) Output File (outdata dat)
Smith Joe Joe Smith
Randall George George Randall
Weaver Earl Earl Weaver
Ford James James Ford

Trong chuong trinh nay chdng ta gia st rang ca ho va tén déu gioi
han t6i da la 20 ky tw trong mdi thi* ching ta s dung ham fscanfo
dé doc cac chudi tir file nhap va ham fprintfo dé viét cac chudi
sang file xut. Ciing can lwu y rdng dé chi dinh duong dan cho hai
file nhap va xuat chdng ta phai st dung cac dau */” dang truéc
thay vi ddu “\” bén canh dé ching ta cling phdi thoat chuong trinh
néu c6 mdt thong béo 16i lic ma file.

einclude<stdio.h>
#include<stdlib.h>
#include<string.h>
void mainQ)
{ int looplndex;
char Fname[20]., Lname[20]; (147arrays |to | hold, firstjand last names
FILE *inFile;
FILE *outFile,&
outFile=fopen(éc :/temp/outdata.oute,*we);/7open Tile for output
/-open file for inputr==if=there-is—an—error;=exit program*/
if ((inFile=fopen(*c:/temp/indata.dat*,*ré)) ««NULL)
{ printf(e\nFailed to open input file*);
exit (1); }
/*Read strings from the input file and write them to the output file*/
for (loopIndex~l; looplndex<-4; Hlooplndex-f*)
{ fscanf(inFile,*%s %sm,Fname,Lname) ;
fprintf(outFile, &s %s\n*,Lname,Fname) ; >
> //end of program
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71

7.2

SOLVED PROBLEMS
Cac Lai tap co loi giai

Write a Visual Basic procedure that saves in a file whatever the
user types in a text box. The text is saved to the file when user
presses the Enter key. Assume that all inputs are saved to a file
located in the temp folder of the Cdrive. All messages are written
using characters of the English alphabet. Assume also that the file
is opened at the form load event. Show the code to open the output
file.

We can use the KeyPress event of the text box to detect when
the user has pressed the Enter key. The integer input parameter
KeyAscii of the KeyPress event contains the ASCII value of the
character representing the pressed key. The KeyPress event only
takes effect (triggers) if the key pressed by the user represents an
ASCII character. To know exactly, when the user has pressed the
Enter key we compare the|value of the input parameter KeyAscii
with the Visual Basic predefined constant vbKeyReturn. This con-
stant represents the ASCII code-for the Enter key. Assuming that
the text box is called txtInputBox, the code for this procedure may
look as shown below. The, skeleton for this procedure is automati-
cally created by “Visual®Basic''simply by -double clicking on the
textbox.

Private SubTxtInputBox KeyPress (KeyAscii As Integer)
IT KeyAsci i=vbKeyReturnThen
Write#l, txtlnputBox.Text
End IF
End Sub

It is fairly common for files to be opened at the form load
event. The code to open the file is shown below. Notice that we
have used the FileFree function to obtain the next available file
number. Since the output file is opened in append mode the file
retains its previous content.

Private Sub Form_Load Q
Dim iFileNumber As Integer
iFileNumber=FreeFile
Open "'C:\temp\OutFile. txt" For Append As #1
End Sub

Generalize the code of the Visual Basic procedure shown in Ex-
ample 7.6 to allow the procedure to read from the input file until
all its content has been exhausted.
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Private Sub Readmodels

Dim stModels As String “This variable is used to read tre
models in

Dim iFileNumber As Integer
iFileNumber=FreeFile

Open "C:\tempWb\Projects\models.dat" For Input As
#iFileNumber

Do Until EOF (iFileNumber) Input #1, stModels

DisplayForm.IstModelsOnStock Addltem
stModels, iLooplndex

Loop
End Sub

To allow the procedure to read from the models.dat file until all its
values have been exhausted, we will use the EOF function. This
function returns a value of True-when the end of file has been
detected. This occurs right after, the last record has been read.
Since the condition of the Do Until is evaluated at the top of the
loop, the instruction comprising-the body of the loop is not ex-
ecuted after the last record is read. The code of Example 7.6 wes
also modified to, illustrate the use of the variable iFileNumber
when testing for-the 'EOF “condition:

7.3  Write a Visual Basic Procedure that reads string values from an
input file called "C:\notes:txt."'Include“in' the''procedure the neces-

sary instructions to-detect-errors—like~“drive is not available” or
“file does not exist.”

In Visual Basic, to detect if an error has occurred when opening a
file we can use the On Error instruction. Visual Basic provides
an Err object that contains information about the current error.
The number that identifies the error is saved in the Err.number
property. To determine the type of run-time error that has occurred
and to take the appropriate actions, we need to intercept or trap
the error. To do this we need to:

(1) Enable the error-handling feature using the On Error instruc-
tion. This instruction specifies the line that will be executed if
an error occurs. That is, the line that the program will “go to”
if there is an error. The format of this instruction is

On Error Goto labeled line
(2) Create a labeled line that marks the beginning of the error

handler. A labeled line is a name followed by a colon. Nothing
else should appear in this line.

(3) Write the error handler. That is, the code that will be executed
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if an error occurs.
(4) Determine if the program is to continue executing after the
error. If so, determine how and where execution should start.
Private Sub Form_Load(Q
Dim iFileNumber As Integer
Dim stLine As String
Dim ErrorMessage As String
iFileNumber=FreeFile

On Error GoTo HandleError "This instruction corresponds to
step 1above

Open "'C:\temp\Notes .txt"For Input As #1
DouUntil (iFileNumber)
Input ttiFileNumber,stLine
Loop
HandleError: "labeled line/that corresponds to step 2 above

Select Case Err .Number, "Herebegins the error handler of
step 3

Case 53
ErrorMessage="'File'does' not/exist'"
Case 68
ErrorMessage="Drive isnot available"
Case 71
ErrorMessage="Disk is not ready""
End Select
MsgBoxErrorMessage,vbinformation, "MissingFile”

Exit "Instruction that indicates next action to fol lowafter
error has been detected.

"It corresponds to step 4
End Sub

The Select statement shows the value of some of the predefined
Visual Basic constants that we can use to introduce minimal
error-handling capabilities into the program. The user should con-
sult the appropriate manuals if other cases need to be considered.

Write the necessary Visual Basic instructions to read the fifth
record from the random file C:\Data\employee.dat and increase
the salary of the fifth employee by $100.00. Assume that each
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employee record has the following structure.
Last Name 15 characters
First Name 15 characters
Department 5 characters
Salary Number

Since all the records in a random file have the same length,
it is necessary to set up the structure of the record using the Type
and Type End statements. After the record structure has been set
up, we can declare a record variable of that type.

The structure of the employee record indicated above can be
defined as follows:

Private Type EmployeeRecord
stLastName As String*15
stFirstName As String*15
stDepartment As String*5
cSalary As Currency

End Type

DimmEnployee As EmployeeRecord

The variable mEmployee has been declared to be of an
EmployeeRecord type. The prefix letter m indicates that the vari-
able is a member'of the''EmployeeRecord' structure.

To specify that the=string—fields—~have—a-fixed length we have
followed each string declaration with an asterisk and an integer
number. This integer number indicates the maximum number of
characters that the string can hold. Whenever the content of a
field does not fill the entire string, Visual Basic adds extra blanks
(pads the field) to make the content of the field fit the length of
the string. If the number of characters assigned to a string vari-
able is longer than the maximum number of characters that the
variable can hold, Visual Basic will truncate (chop off) the extra
characters.

To open the file we can use the same instruction that we used for
opening sequential files except that now we also have to include
the length of the records. The latter action is required for all ran-
dom files. The instruction to open the file is

Open “C:WataXemployee.dat” For Random As #1 Len =
Len(mEmployee)

where the right-hand side of the expression Len = LenfmEmployee)
is a call to the Length function. This function returns the length
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7.5

7.6

(in bytes) of the record mEmployee.

To read the records from the random file we can use the Get
instruction. The format of this instruction is

Get #Fllenumber, [RecordNumber], RecordName

where the square brackets indicate that we have the option of
specifying the number of the record that needs to be read. Records
numbers start at record 1.

To write a record to the random file we use the Put instruc-
tion. The format of this instruction is

Put #F;lenumber, [RecordNumber], RecordName

where the square brackets indicate that we have the option of
specifying the number ofthe record that needs to be written. Records
start at record 1.

We now have all the elements to read the record of the fifth
employee and increase the salary by $100.00. The instructions to
do this may look like this:

Get ttiFileNumber, 5, mEmployee//read the fifth record

mEmp loyee .cSalary=mEmployee.cSalary+100 .00 //increase sal-
ary
Put ttiFileNumber 5, mEmployee' //write fifth record back to
file
Notice that to'access the 'cSalary-field we“have to qualify the
field by preceding it.with.the.record.name.and a period. In this set
of instructions, we have made the assumption that the file is not
empty and that it has been opened successfully.

How can we determine the end of a random file in Visual Basic?

In a random file, we determine the end of the file indirectly
through the use of the function LOF (Length Of File). This func-
tion returns the length of the file in bytes. If we divide the value
returned by LOF by the length of a single record, we can calculate
the highest record number in the file. We can use this value and
compare it with the number of the current record being processed
to determine if we have already reached the last record of the file.
The formula to calculate the highest record in a random file is

Number of records in file = LOF(Filenumber)/Len(variable)

Assume that a sequential file contains information about the dif-
ferent employees of a company. The order in which the informa-
tion appears in the file (C:\Dta\emp.dat) and some sample data
are shown below. Write a Visual Basic procedure that reads from
this sequential file and separates the employees according to the
department in which they work. Each department should have its
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own output file.
SSN Name Department Salary
512-23-0987 Alice McPearson Accounting 45000
345-90-1234 Andrew Antonelli  Marketing ~ 32000

123-56-7898 Darlene Bartlow Sales 30000
890-78-2345 Benjamin Nichols  Accounting 38000
340-34-1234 Mark Felton Sales 35000

The input file can be prepared with any text editor. Each record in
the input file (C:\Data\emp.dat) should have the following for-
mat:

“512-23-0987”, “Alice McPearson”, “Accounting”, 45000.

A procedure to separate the employees into the different depart-
ments is shown below. This procedure uses four private variables,
one for each of the fields that-we want to read from the input
sequential file. In addition;| the, procedure, in each of the write
statements, makes use of a-glebal variable that contains the inte-
ger number associated with-'a-department output file. As the em-
ployees are read in, they are separated into their different depart-
ments through the use of a Select statement. The procedure to open
the input and output'files'is also'shown 'below.

Private Sub SeparateEmployeesIntoDepartments
Dim stSSN As String
Dim stName As String
Dim stDepartment As String
Dim cSalary As Currency
Do Until EOF {1
Input#l, stSSN, stName, stDepartment, cSalary
Select Case stDepartment
Case ""Accounting”

Write#iAccountingFile, stSSN, stName,
cSalary

Case''Marketing"

Write #iMarketingFile, stSSN, stName,
cSalary

Case "'Sales™
Write (tiSalesFile, stSSN, st."ar-e, cSalary
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End Select
Loop
End Sub
Private SubOpenDataFiles ()
Open "'C: \temp\emp.dat" For InputAs #1

imarketingFile=FreeFile "Get file number for the
marketing file

Open "'C:\teirp\mrktng.dat’’ ForOutputAs #iMarketingFile
iSalesFile=FreeFile "Get filenumber for the sales file
Open "C: \temp\sales .dat" For Output As ttiSalesFile

iAccountingFile=FreeFile "Getnumber for the accounting de-
partment

Open "C: \temp\acctng.dat" ForOutput As #iAccountingFile
End Sub

What does the Visual Basic procedure shown below do? Assume the
existence of the following user-defined data type.

Type EmployeeRecord
LastName as String * 20
FirstName as String ¥ 20
Salary As Currency
End Type
Private SubGuessWhatldo)
Dim iFileNumber As Integer
Dim Employee As EmployeeRecord
iFileNumber=FreeFile

Open "C:\temp\emp.dat” For Random As SiFileNumber
Len=Len(Employee)

Employee .LastName=""Scott"
Employee .FirstName=""George"
Employee .Salary=23000 Put #iFileNumber, 10,
Employee
End Sub

The code of this procedure writes to the random file
C:\templemp.dat an employee record in the loth position of the
file. This new employee record is for George Scott who has a salary
of 23,000.

Assume that there is a sequential file that contains character strings
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(one per line) that are preceded or followed by an unknown number of
blanks. Write a Visual Basic program that eliminates these extra
blanks surrounding each string and copies the resulting string to a
new file.

The execution of this program is controlled by the procedure Main.
Since there is no form associated with this program a Main proce-
dure is mandatory. Automatically Visual Basic starts the execution
of the program with this procedure.

Each of the procedures that comprise the program performs 8
single function.

The procedure PrOCeSSFdes reads the input file, calls tx
procedure to eliminate the blanks and writes to the output file. In
this procedure, we have used the function EOF to read the input
file until all its content has been exhausted.

The procedure EliminateSurroundingBlanks makes use of the
TRIM(string) function to get rid of the leading and trailing blanks
of any string. The TRIMO functionipreserves any blanks embedded
in the strings. Observe the use lof the input parameter in the
assignment statement where the '/TRIMO function is used. Since
the parameter is passed by reference, any changes to this param-
eter are immediately reflected in the actual parameter.

The procedure’ 'CloseFiles''does 'exactly''what its name indi-
cates: it closes the files. In this procedure, we have closed the files
individually. However,2weicotld Have.closediiboth files by means of
the Close instruction.

Option Explicit
Dim inFile As Integer
DimoutFile As Integer

Private Sub EliminateSurroundingBlanks (stInString As
String)

stInString=Trim(stInString)
End Sub
Private SubOpenFiles(Q
inFile=FreeFile
Open "C:\temp\blanks .dat" For Input As #inFil"e
outFile=FreeFile
Open "'C:\temp\noblanks .dat" For Output As #outFile
End Sub
Publ ic SubMain Q
OpenFiles
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ProcessFiles
CloseFiles
End Sub
Private Sub ProcessFiles(Q
DimstLine As String
DouUntil EOF(inFile)
Input ttinFile, stLine
EliminateSurroundingBlanks (stLine)
Write#outFile, stLine
Loop
End Sub
Private SubCloseFiles ()
Close #inFile
Close (toutFile
End Sub

Assume that a file contains—a-series of character strings. Each
string can be up to 80 characters long. Each string is a sequence of
digits and letters|from|the|Englishjalphabet; Each string occupies
one line. Write a C++ program that reads the strings from the file
“C:/temp/sequence.dat” and. counts . the- number of letters and digits
present in each string. Write the output of this program to the file
“C:/temp/count.dat™

This program consists of four functions: main, openfiles,
countcharacters and closefiles. The role of the main function is to
call the other three functions in sequence. The function openfiles
does exactly that. It opens the files for reading and writing. Like-
wise, the function closefiles closes all files that were opened in the
program. The countcharacters function reads one line at a time
from the input, file and examines each character to see if it is a
letter or a digit. The funcién isalphaO is used to determine if the
current character is a letter or not. Likewise, the function isdigitO
is used to determine if the current character is a digit. If the
current character is a letter or a digit, the corresponding counters
are incremented. After examining the characters of the input line,
the program writes each line to the output file.
#include<iostream.h>

#include<fstream.h>
#include <stdlib.h>
»include <ctype .h>
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void openfiles (void); //functionprototypes
void countcharacters(void) ;
void closefiles(void);

const intLine_Size=80; //variables that define the input
line

char InLine [Line_Size] ;
ifstream InFile; //file variable declaration
ofstreamOutFile;
voidmain Q
{openfiles(;
countcharacters();
closefiles(;
)
voidopenfiles (void)
(
InFile.open (‘“'c:\temp\sequence.dat') ;
if (InFile.bad())
{ cerr«"Error:Couldnotopen input file\n" ;exit (8);y
OutFile .open Gc:WtempWcounit dat™) ; if (OutFile .bad()
{ cerr«"Error:Couldnot openoutput file\n" ;
exit D; }
)
void countcharacters(void)
{ inti, digits, letters;
while(lInFile.eof()
{ digits=0;
letters=0;

InFile_getline(InLine,sizeof(InLine),"\n");//
read input line

for(i=0;i<Line_Size; i++)

{ if (isalpha (InLine [1] )) //1s character a let-
ter?

letters++;
else

if (isdigit(InLine[i])) //1s charactera
digit?

digits++;
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)
1=0;
OutFile « "Input Line;"; //write line tooutput file
while(nLine[i]!=")
{ OutFile«InLine[i] ;
i+
}
OutFile«endl «"Letters= "« letters;
OutFile«endl« " Digits="«digits«endl;
OutFile«endl ;

OutFile«endl;
T

voidclosefiles(void)
(

InFile.close( ;
OutFile.close();

Write a C++ procedure that reads a student name and his class
grades from the“file”C:\examsidat.- Write' 'the student’s name and
his average to an-output-file-C:\grades-dat- Use the input sample
data and output guidelines indicated below.

Sample Input Data Sample Output Data
Anita Jones 89 92 75 92 Anita Jones 87

Joseph Martin 82 89 93 91 Joseph Martin 88.75
Albert Smith 83 82 90 91 Albert Smith 86.5

The C++ program may look like the one shown below. There are
three functions in addition to the main function. The openfiles and
closefiles functions perform the tasks indicated by their names.
The calculategradesO function reads the grades of each student
and determines the corresponding average.

#include<fstream.h>

«include <stdlib.h>

voidopenfiles (void) ;void calculate_grades (void) ;
const int totalexams=4; float exams [totalexams];
char firstname[10] ; charlastname[10] ;
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ifstreamlnFile;ofstreamOutFile;
voidmain Q

{
openfiles(Q;

calculate_grades(;

closefiles(;
}//end of mainvoid openfiles (void)
InFile.open (C'c:WtempWexams .dat");
if (InFile.bad())
1
cerr« "Error:Could not open input file\n" ;
exit (B);
>
OutFile. open ('c:WtempWgrades dat");
if (OutFile.bad())
{ cerr« "Error: Couldnot gpen output File\n";
exit @ ;

¥
)//endof openfiles
voidcalculate-grades (void)
{ inti;

float average, ' sumofgrades’;

while(lInFilereof()

InFile»Tirstname»lastname; //read student”s firstand
last names

sum=0;

for(i=0; i<totalexams; i++)

{

InFile»exams[i] ;//readgrades

sumofgrades=sumofgrades+exams [i] ; //keep running to-
tal

}

average= sumofgrades/totalexams; //calculateaverage
OutFile«Firstname«l®ll«lastname« " ""<<average «endl;

)//endof calculate_grades
void closefiles(void)

InFile.close();
OutFile.close(Q;
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711 Write a C++ program that reads a string of data from an input file
and replaces every vowel in the string with some other characters
according to the substitution rules indicated below.

Substitute:
a,Afor ? e,E for * i,| for #0,0 for % u, U for A

The program to accomplish this task may look like the one shown
below. The program, in addition to the main function, has three
functions that perform specific tasks. The openfiles function does
exactly what its name indicates. It opens the input and output
files and notifies the user of any error that may occur while open-
ing these files. Likewise, the closefiles function closes the input
and output files. The Convertdata function reads a line and re-
places each vowel in the line according to the given specifications.
Notice the use of the switch-case construct to change each of the
vowels. The clearline function is necessary to erase any leftover
characters of any previously read line that happens to be longer
than the current line.

#include <fstream.h>

¢include <stdlib.h>

voidopenfiles (void); //functionprototypes
voidconvertdata(void) svoideclearline(void) ;
void closefiles(void);

const int maxlength=807//Thiswvariablewill hold the input
lines read from the file char line [maxlength] ;

ifstream InFile; //fTilevariable declaration
ofstreamOutFile;
voidmain Q
(
openfiles(Q;
convertdata(Q;
closefiles(;
) // endofmain
voidopenf iles (void)
(
InFile.open (*c:\\temp\\convdata.dat") ;
if (AnFile.bad(Q)
(
cerr« "Error:Couldnot open input file\n*;
exit (8);
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OutFile, open ('c:WtempWconvout .dat" ) ;
if (OutFile.badQ)

{

cerr«"Error: Couldnot open output file\n";

exit @ ;

}

void convertdata(void)

(

{

inti;

while(!InFile.eof(Q)

InFile.getline(line,sizeof(line),"\n");

OutFile«"In: "<<line«endl;

OutFile« "Out:";

for(i=0; i<maxlength; ¥++)//Is character avowel? , ifso,

(

Download Ebook Tai

change it

switch (lineti])

{
case "a” :

case "A" :

line[i]="7";

break;
case "e" :

case °E" :

line[@]="*";

break; case

case "I ":

line[M]="#";

break;
case 0" :

case "0":

line[i]="$";

break;
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case "u” :

case "U" :

line[i1l="A";

break;
}/7/ end switch

OutFile«line[i];
}//end for
OutFile«xendl;
clearline(Q;

}//end of while
}//end of convertdata
void clearline(void)
( inti;

for (i=0 ; icmaxlength; i++)//replace any existing char-

acter with ablank

linefi]=,
Y/ /endof clearline
voidclosef iles (void)
(

InFile.cliose();

outFile.closeQs;
) //endof closefiles

Write a C++ program that reads a line from an input file and
writes the line backward to an output file. Make sure that the
input and its corresponding “backward” line are shown in the out-
put file.

#include<fstream. h>

#include<stdlib_h>
voidopenfiles (void);
voidprintbackward(void) ;
voidclearline(void) ;
voidclosefiles(void) ;
const int maxlength=80 ;
char line [maxlength] ;
ifstreamlnFile;
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ofstreamOutFile;
voidmain Q
{ openfiles(;
clearline(Q;
printbackward(;
}//end of main
void openfiles(void)
(
InFile.open (C'c:\\temp\\inline dat");
if (InFile.bad(Q)
{
cerr«"Error:Couldnot open input file\n”;
exit ® ;
}
OutFile.open('c:\\temp\\outline.dat");
if (OutFile.bad())
{
cerr« YError: 'Couldnot open-output file\n";
exit ();
}
}//end of openfiles

//This procedure starts copying from the last character in
the input line andmoves toward the front of the array.

voidprintbackward(void)
{inti;

while('InFile.eof(Q)

{
InFile.getline(line,sizeof(line),"\n");
OutFile«"In: "«line«endl;
OutFile«"Out:";
for (@=maxlength-1;i>=0 ;i--)
{OutFile«line[i] ;

}//end for
OutFile«endl ;
clearline(;
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}// end of while
¥/ /end of printbackward
voidclearline (wid) /7 replace existingcharacterswithblanks
(inti ;
for (i=0 ; i<maxlength; i+)
line[i]=,
)
voidclosefiles ()
(
InFile.closef);
OutFile.close();
)//endofclosefiles

Write a C++ program that reads a string line from a file and
determines if the input line is a,palindrome. Assume that every
string is a sequence of characters with no intervening blanks. Use
the following sample data and-make sure that the input characters
are all of the same case. Tthat~is, all uppercase or all lowercase.

Sample Data
RADAR
AREPERA
1111711
11113333

The procedure palindrome locates the first nonblank character
starting from the last character of the input line. The location of
this nonblank character is then used as the starting-point for the
comparison of the string characters. Notice that it is necessary

#include <fstream.h>
#include <stdlib.h>
#include<ctype.h>

void openfiles (void);
void palindrome(void);
void clearline(void);

void closefiles(void);

const int maxlength-80;

char line (maxlength];

ifstream InFile;

ofstream OutFile;
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void mainQ
openfiles(Q;
clearline(Q;
palindromeQ;

}//end of main

void openfiles(void)
InFile.open (*c:WtempW inline, dat*);
if (InFile.badQ)
(

cerr«’Error: Could not open input file\n*;
exit (8);

OutFile.open(Cc :\\temp\\outline.dat");

if (OutFile.bad(Q)
cerr«*Error: Could not open output file\n*;
exit (1);

}//end of openfiles

void palindrome(void)
{int i.,j.k;
while(lInFile.leof(Q)
InFile.getline (line,sizeof(line), "\n");
OutFile<<*In: *<<line<<endl;

/> find first nonblank character starting from the

last character and moving to the first */

for (i=maxlength -1; i<-0; i--)

if (line[i] !="

{

J=r

break;
to compare the characters in pairs. That is, we need to compare
the first character of the string with the last; then the second
character with the next to last and so on. This procedure is re-
peated until all the characters have been examined and all the
pairs match or until there is a pair that does not match. The

other procddures of this program are similar to the ones used in
the previous solved problems.
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for( i«0; i<j; lee)
{
if (line[i] !-line(j-1i])//set the flag k if the pair does not match
{k=1;
break;
>
)//end for
if (k-«1)

OutFile<<’The input line is not palindrome*<<endl;
else
OutFile<<’The input line is a palindrome *<<endl;
clearlineQ ;
}//end of while
)//end of printbackward
void clearline(void)
{int i;
for (i-0 ; i<maxlength; U!ee)

lined)»" =;
void closefilesO

InFile.close(Q;
OutFile.close(Q;

)

k=0; //this variable i1s used to flag if the string is not a
palindrome

J- //adjustingvariable toposition of last character of
//the string compare first and last character, then compare
// second and next to lastuntil all charactersmatch
//or there is apair of characters that do not.

Is it necessary to verify that a file has been opened correctly before
using it? Is there an easier way to verify that the file has been
opened correctly?

It is always convenient to verify that a file has been opened suc-
cessfully because, in general, the compilers of the C-like family
may not report all errors in an accurate manner or may not report
the error at all. If there is in error file, the program may not work
at all and it may not be clear why the program failed. Another
way to determine if a file has been opened successfully in C++ is
through the use of the function assert(file variable). This function,
which requires the inclusion of the header file <assert.h>, aborts
the program in case of an error. Although this is not the most
elegant way to terminate a program, it provides an easier mecha-
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nism to verify that a file has been opened correctly. If a file opens’
successfully, the file variable, such as InFile or OutFile, evaluates
to a nonzero value, otherwise the function returns a zero. This can
be illustrated using the open statement of Solved Problem 7.3
The code to open the InFile needs to be modified as follows:

<assert.h> //This header needs to be included at the top of
the program

ifstream InFile ('c:WtempW inline.dat") ;//assert (IrFile) ;
// verify that the open file has not been opened correctly

of stream OutFile (“c :\\temp\\outline.dat"); assert
(OutFile);

If there is an error opening the input file InFile, the compiler will generate an

void WriteToScreen(oid)

(

int const screensize=24;

char inputline[80];

int linecounter=0;

ifstream InFile \("C:WetempWtaxdata datm);
assert(InFile);

while (@ InFileleofQ)

(
InFile_getline(inputline,sizeof(inputline),“\n");
cout<<inputline<cendl;

if ((-n-linecounter % screensize) =—=0)
{
cout« m—-MORE-- m;
cin.get(Q;
>
>
InFileclose(Q;
}//end of procedure WriteToScreen

error such as
Assertion failed: InFile, Me D:\backward\backwards.cpp, line 04
Some compilers give us the option of aborting the process, ignoring
the error or retrying the statement to open the program.
Write a C++ procedure that reads an input file (C:\taxdata.dat!

and displays its content “one screen at a time.” Assume that there
are 24 lines per screen.
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7.16 Write a C program that reads a file containing a list of items and
their prices. There is one item per line and each item is followed
by its price.

To read from the input file, first, we need to declare a variable
of type FILE as shown below. Once the file variable has been
declared it is necessary to open the file. To do this we need to pass
two parameters to the fopen function. The first parameter is the
path and name of the file. The second parameter to the fopen
function is the mode. Since we want to read a file we use the “r”
mode. Following the fopen function the program tests that the file
has been opened correctly, if the input file does not exist, the fopen
function returns the NULL value. If an error occurs, the program
displays an error message on the screen and the execution termi-
nates. The program reads from the file until all its content has
been exhausted. Notice how the program tests for the end of file
(EOF) condition. To read each of the input lines the program uses
the fscanf function. Notice that this function has three param-
eters: the filename, the descriptors (one per variable), and the
variables that need to be read!in, The %s descriptor reads strings
separated by blanks, tabs, |or new line characters. After the last
line is read in, the program—detects the EOF marker. The while

»include <stdio.h>
#include <stdlib.h>
void main()
char item(15);
float price;
FILE *InFile; //variable file
InFile=fopen(-C: /temp/items .datm, T " );
if (InFile ==NULL) //was the file opened successfully?

printf(*\nCould not open input file\n®);
exit (@) ;

)

//read the file until its content is exhausted
whi le (Fscanf (InFi le, <%s %f, item, iprice) !=EOF)

printf("%-17s %5.2f\n“,item,price);
fclose(InFile);

)

condition fails after the EOF has been detected and no other line
is read in from the input file. As the items and their prices are
read in, the program displays them on the screen. To ensure that
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the items and the prices are nicely separated, the output has been

#include <stdio.h>
#include <stdlib.h>

void mainQ

char fileToOpen(lb5];

FILE “OutFile; //file variable

printf(*Print the name of the file to open:*); //prompt user for file name
scanf(*%s*, fileToOpen); //read name typed by user
OutFile*fopen(fileToOpen,*W); //file opened for writing

if (OutFileNULL) //was the file opened successfully?

printf(*\nCould not open input file\n~);
exit (1);

fprintf(OutFile,*\nThe file was opened successfully*);
fclose(OutFile); //close file

)

formatted so that the items-arelleft-justified in an output field 17
characters long. Prices are |displayed with two decimals. After the
file has been read, the program Tfinishes by closing all files.

Write a C program that prompts the user for a file name and then

proceeds to open' the'‘filé' for'writing. 'EXitthe '‘program if an error
occurs while opening the file.

The code to implement-this’ file 'may’look like this:

Write a C program~that-accepts-input-lines“typed by the user and
saves them to an output file. The program finishes when the user
types N to the question “Do you want to continue?”

The heart of the program is a continuous loop whose condition
always evaluates to true. Within this loop, the user is prompted
twice: the first time to enter an input line, the second time to
check if he wants to continue inputting data. If the answer is no,
the program finishes executing and notifies the user that it fin-

#include<stdio.h>
#include <stdlib.h>
void mainQ

{

char Line[80J; //this variable holds the user input

char answer; //this variable holds the answer typed by the user

FILE *OutFile; // file variable

OutFile=fopen (*C: WtempWdataout *, *w*); // open file for output
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if (OutFile --NULL)

(

printf(*\nCould not open output file\n™);
exit@ ;
>
while (1--1 ) // Continuous loop. This condition always evaluates to true

printf("Enter input lines\n”); // prompt user

gets(Line);

fprintf(OutFile,*%s\n*,Line);

printf(“Do you want to continue(y/n)? :*); //Continue executing the loop?
answer=getchar(Q; // get single letter response

if (toupper(answer) == "N") // exit if user does not want to continue

printf(*Program ended at user request\n*);
fclose(OutFile);
exit (0);

answer=getchar(); // capture the new line (return) character
)//end of while (1--1)
)//end of main

ished at his request. Notice that ithe responses of the user are

#include<stdio.h>
void mainQ
{
int * OutFile;
int loopindex;

OutFile=fopen ('C: \dta .<.ate) ;
i F{ OutFile=NULL)

{
printfC\nCould not open output file\n");
exit();
)
fputs (outFile, “What is wrong with me?");
D)

converted to uppercase to account for the lower- or uppercase “n.”
‘Ibis single-letter response is captured using .the getcharO function.

However, since this function only reads one character at a time, it

is also necessary to capture the new line or “return” character
generated when the user presses the Enter key after typing Y or N.
-This is the reason fjr calling the getcharO function again at the
- bottom of the whilo loop.

7.19 Is there anything wrong with this program?

Yes! There is. The program is missing #include<stdio.h>. If we do
not include this the program will generate an error like
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dAProject\lines.cpp(17) : error C2065: ‘exit’ : undeclared identifier.
In addition to this, the file variable OutFile has been declared as
int instead of type FILE and the open function is missing the
mode. The condition of the if statement is incorrect. Since we are
making a comparison, we should have used == instead of =. In the
puts statement the name of the file has been misspelled. Remem-
ber that C is case-sensitive and that outFile is not the same as
Oufle. A more subtle error is that of not closing the file.

7.20 Write a utility that copies one file to another and returns the
number of characters copied.
long fileCopy (void)
<
FILE “source; /“source file pointer*/
FILE “destination; /“destination file pointer*/
char nextchar; /“next input character*/
long charcount*-IL; /“variable to count number of characters copied*/
if ((source-fopen (*c:WprojectWindata .dat*. «r*)) NULL)
printf(*Can"t open source file for reading\n®);
else

if ((destination-fopen( *c :Wpro jectWoutdata .dat>,*W )) -»NULL)
printf(°Can"t open output Ffile for writing\n*);
else

{

charcount*0OL; ! //initialize  counter
while ((nextchar-getc(source)) !-EOF)

{

charcount«-*3
putc(nextchar,destination); //copy characters to destination file

)

fclose(destination);

)

fclose(source);

)

return charcount;
)//end of function

7.21  Write a C program that prompts the user for two files, compares
these two files and determines if their contents are identical.

#include <stdio.h>

#include<stdlib.h>

#include <string.h>

void CompareFiles(FILE*,FILE*);

const int MaxLength=80; // length of the input lines
void main(Q)

{

char firstfileToC>pen[80] ;

char secondfileToOpen[80] ;
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FILE *FirstFile; //file variables
FILE *SecondFile;

printf(*Enter first file to compare:*); //prompt user for file name
scanf("%s", TfirstfileToOpen); //read name typed by user
printf(eEnter second file to compare:*); //prompt user for file name
scanf("%s*, secondfileToOpen); //read name typed by user
FirstFile=fopen(firstfileToOpen,*r*); //file opened for writing
if(FirstFile*=NULL) //was the file opened successfully?

printf(*\nCould not open first file\n*);

exit (1);
SecondFile=fopen(secondfileToOpen,*r*); //file opened for writing
if(SecondFile ==NULL) //was the file opened successfully?

printf(*\nCould not open first file\n*);

exit (1);
CompareFiles(FirstFile,SecondFile);

fclose(FirstFile); //close files

fclose(SecondFile);

void CompareFiles(FILE* filel, —FHE* file2)
<
char linel [MaxLengthJ;
char line2[MaxLength];
char* ptrlinel;
char* ptrline2;
ptrlinel =fgets(linel MaxLength, filel) ;
ptrline2*fgets(line2 MaxLength, file2);
if(feof(filel) !0 H feof(file2) 1«0)
printf(*\nOne of the files is empty and cannot be compared\n¥*);
exit(0);
else

while (ptrlinel 1=NULL &% ptrline2 !=NULL>

(

if (strcrop(linel,line2) !=0)

printf CNnFound two different linesXnl);

exit(l);

}

if(feof(filel)>=0)
ptrlinel:fgets(linel,MaxLength,filel);

else break;

if (feof (file2) =«0)
ptrline2-fgets(line2,MaxLength, file2);
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else break;
>
printf(m\nFiles are identicalXn®);
exit(0);

}//end of function CompareFiles

HUONG DAN BOC HIEU BAI TAP CO LOI GIAI

7.1 Hay viét mot tha tuc Visual Basic d€ lvu trong mot file bat ct lic
nao nguoi dung gd nhap trong mot text box. Text dugc lwu sang
file IGc ngudi dung nhdn phim enter. Gia st rdng tat cd céc dir
litu nhap déu dwoc luu mot file ndm & bén trong folder temp clia
dia C. T4t ca thong diép dugc viét bang cach su dung cac ky tw
theo mau ty bang chir cai tiéng Anh. Ciing gia si rang cac file
dwoc m& theo dang bién c6 tai. Hay bi€u thi ma dé ma file
Output nay.

7.2 Khai quat héa ma cia Visual/Basic nhuv minh hoa trong hinh
7.6 dé cho phép tha tuc doc tirfile nhap cho dén khi tit ca cac
ndi dung déu doc hét.

7.3 Hay viét mot tha tuc Visual Basic cin thiét dé doc cac gia tri
chudi tir mot filénhapocoténlarCinotés.txt; ) Pua vao trong thi
tuc cac lénh can thiét dé do tim cac 16i chdng han nhu ‘Hrive
is not available” hoac. ‘file doés not.exist”

7.4 Hay viét cac cau Iénh Visual Basic cin thiét dé doc record thi
nam t file ngau nhién C:\Data\employee.dat va tang lwong
clia cong nhan tht ndm mot lwgng la 100 dbla. Giad st rang
mdi hd so clia nhan vién déu c6 cau tric sau day.

7.5 Bang cach nao ching ta cé thé xac dinh phan két thic cta mot
file nglu nhién trong Visual Basic.

7.6 Gia sk rang file tuan ty c6 chira théng tin v& cac nhdn vién
khac nhau trong mot cong ty. Thi ty qua d6 théng tin xuét
hién trong file (C:\Dta\emp.dat) va mot vai file mau duoc
minh hoa du¢i day. Hay viét mot tha tuc Visual Basic dé doc
tr file tudn ty nay va tach roi cac nhan vién theo phong ban
ma chinh ho lam viéc. M&i phong ban c6 mat file xuét riéng.

7.7 Tha tuc Visual Basic nao dugc minh hoa dwéi day? Gia s rang
c6 sy hién dién cGa chudi di¥ litu ma ngwoi diung dinh ngha.

7.8 Gia s rang c6 mot file tudn tw cé chira cac chudi ky tu (mdi
chudi trén mot dong) ding trwéc hodc ding sau mot sd cac
hoat dong chua dugc biét. Hay viét mot chuong trinh Visual
Basic d@ loai bd nhitng khodng trong bao quanh cac chudi nay
ua sao chép chudi k&t qua sang mot file mai.
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7.9 Gia s rang mot file c6 chira mot loat cac chudi ky tw, mdi
chudi cé chiéu dai 1&n dén 80 ky tw. Mi chudi la day céc chir sb
va cac mau ty trong bang mau tw chir cai. Mdi chudi chiém gifr
mot dong. Hay viét mot chwong trinh C++ dé doc cac chudi tir
file. “C:/temp Isequence.dat”va dém s6 cac mau ty va chi so
biéu thi trong mdi chubi. Hay viét két qua xudt cla chuong
trinh nay vao file ‘t:/temp Icount.dat”

7.10 Hay viét mot tha tuc C++ dé doc mot t&n hoc vién va bac I16p cla
hoc sinh do tir file C:\exams.dat. Hay viét tén cla sinh v-én va
diém trung binh va mét flit xudt C:\grades.dat. S dung di
lidu mau nhap va céc chi dan xuat dugc chi dinh dugi day:

7.11 Hay viét cac muc chwong trinh C++ dé& doc mdt chudi dir lidu
tr mot file nhap va thay thé mdi mot nguyén &m trong chubi
véi mot vai ky tv kh&c theo cac quy tac thay thé dwgc chi dinh
nhv dwéi day.

7.12 Hay viét mét chuong trinh C++ dé doc mdt dong tir mot file
nhap roi viét dong d6 trenguog lai thanh maot file xuat bao
dam rdng di¥ lieu nhap vd(dong ‘hwéng nguoc” tuong (ng
dwgc minh hoa trong file| xuat.

7.13 Hay viét mot chuong trinh C++ dé doc mot dong chudi tir mot
file va xa4c dinh xem tho dong nhap nay co phai la mot
palindrome hay\khong.( 'Gia st |Farg 1 moimot chudi 1a mot
day cac ky tv ma khéng co ddu tréng nao st dung dir liéu
mau sau day va,bao dam, rangcac:ky ity nhap tat ca deu co
cung kiéu chir (hoa hodc thwong) cd nghia rang hodc tat ca
chir hoa hodc tat ca chir thuong.

D& lidu mau:

RADAR
AREPERA
11111111
11113333

7.14 Co can thiét dé kiém tra rang mot file da dugc mé ding trudc
khi st dung n6 hay khong? néu c6 cach nao dé dé dang kiém
nghiém file nay dwgc mé ding khdéng?

7.15 Hay viét mot tha tuc C++ dé doc mot file nhap (C:\taxdata.dat)
va hién thi ndi dung cta nd. (mot lAn mdt man hinh). Gia st
rang cé 24 dong trén man hinh.

7.16 Hay viét mot chwong trinh C dé doc mot file cs chra mét danh
sach c6 cac hang muc va gia ca clia nd. C6 mot hang muc
trén mot dong va moéi hang muc dugc theo sau la gia cta nd.

7.17 Hay viét mot chwong trinh C dé nhac nhd nguoi dung vé mot
tén file rdi tién hanh ma file dé€ viét hodc chwong trinh néu co
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16i xudt hién trong khi dang m¢ file.

7.18 Hay viét mot chwong trinh ¢ dé chdp nhan cac dong nhap dugc
nguoi dung gé nhap va lwvu né trong mét file xudt. Chuong
trinh hoan tat lic ngudi dung gd nhap N cho cau héi ‘Do you
want to continue"

7.19 C6 diéu gi sai voi chwong trinh nay?

7.20 Hay viét mot chwong trinh tién ich dé sao chép mot file sang
mot file khac va tra vé sd cac ky tw dwoc sao chép.

7.21 Héay viét mot chvong trinh ¢ dé& nhdc nh& ngudi dang vé hai
file, so sanh hai file nay va xem th® cac ndi dung cda ching
¢6 giong nhau hay khong?
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722

7.23

7.24

7.25

7.26

1.27

7.28

7.29

7.30

7.31

SUPPLEMENTARY PROBLEMS
Bai tdp bé sung

Assume that we have saved a Visual Basic program in the temp
directory of the C drive. Is it appropriate to refer to this program
as a file?

What would happen in Visual Basic if you try to write to a file that
was opened for input? Can this error be trapped and handled by
the user?

What would happen if a file that is meant to be opened as an input
file is opened as an output file? Is it possible to recover from this
error?

Modify the procedure of Solved Problem 7.6 to keep track of the
annual salary paid to the employees of the different departments.
In addition, write to a new file alljjthe information present in the
input file of any employee not working for the marketing, account-
ing, or sales department.

What type of file is it necessary to use to read or write ASCII text
files in Visual Basic?

What does the following-section’ of'code 'do?

iFileNumber = FreeFile

Open “C:\Data.dat™ for Input as' #iFileNumber

txtlnputBox.Text ="Tnput (COF(iFileNumber), iFileNumber)
What does the following section of code do? What happens if the
file is currently empty?

iFileNumber = FreeFile

Open “C:\Data\Text.txt” for Append as #iFileNumber

Write #iFileNumber, txtinputBox.Text

Assume that we have a Random file and that we.want to read the
entire content of file. Can we use a For Next loop to read the entire
file one record at a time?

Modify the program of Solved Problem 7.8 to eliminate the leading
blanks of each input string. Leading blanks are the blanks that
appear before the strings.

Modify the program of Solved Problem 7.10 so that, in addition to
the average grade, the student also receives a letter grade. Use the
following scale for assigning grades.
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Letter

Grade Grade
90-100 A
80-89 B
70-79 C
60-69 D
0-59 F

Modify Solved Problem 7.9 so that it skips and does not print any
input blank to the output file.

Modify the printbackward procedure of Solved Problem 7.12 so that
there are no leading blanks in any of the lines of the output file.
That is, do not print any trailing blanks of the input lines.
Modify the procedure palindrome of Solved Problem 7.13 to elimi-
nate the restriction that-all-input characters need to be of the
same case.

In C, to test if a file has-been_Successfully opened, we have used
instructions like the ones shown below. Can these instructions be
combined within a single if statement?
inFile=fopen(C'C:\temp\fileToOpen.dat”,*r*);

if @nFile==NULL)

{
printf C"\nProgram failed to open the input file");

exit@@;
¥

In Solved Problem 7.18, the user was prompted to check if he
wanted to continue inputting lines to the output file. The answer
typed by the user was converted to an uppercase to account for the
possibility of the user typing “n* instead of “N”. Can this possibil-
ity be accounted for without having to convert the user response to
an uppercase? Can you modify the if statement to take care of the
new line character?
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HUGONG DAN DOC HIEU CAC BAI TAP B3 SUNG

7.22 Gia st réng ching ta da lvu mot chrong trinh Visual Basic
trong thu muc temp cla 6 dia C. Viéc tham chiéu chwong trinh
nay du¢i dang mot file c6 phu hop hay khdéng?

7.23 Ditu g1 xay ra trong Visual Basic néu ban thir viét vao mot file
da dugc mé dé nhap? Co thé 16i nay dugc ngudi dung bay va
x@ ly.

7.24 Piéu gi xay ra néu mot file ¢ y phai dwgc chon lam mét file
nhap thi né lai dvoc mé dudi dang mot file xuadt? Co thé phuc
hoi 16i nay dwgc khong?

7.25 Hay chinh skra th¢ tuc & bai tap cd loi gidi 7.6 dé theo doi
luong hang nam dwgc chi trd cho cac nhan vién & cac phong
ban khac nhau bén canh dé hay viét mot file méi danh cho
tat ca théng tin hién cé trong file nhau cta bat ky nhan vién
nao khong lam viéc & cac phong tiép thi, phong tai chanh va
phong kinh doanh.

7.26 Kiéu file nao can dwoc ding, dé doc hoidc viét cac file text
ASCII trong Visual Basic?

7.27 Mot méa sau day thyc hién-didugi?

iFileNumber, = FreeHle
Open “C:\Data.dat” for Input'as #iFiieNumber
WUnputBox.Tixt = Input (LOF(iRleNumber), iHleNumber)

7.28 Mot ma sau day thuwc hién diéu gi? Diéu gi xay ra néu file nay
hién dang tréng.

iFileNumber = FreeRle
Open “C:\Data\Text.txt” for Append as #iFileNumber
Write #iFileNumber, txtinputBox.Text

7.29 Gia sl rang ching ta dang c6 mot file Random va ban muén
doc toan bd ndi dung cia file ching ta c6 thé st dung vong
l1ap For Next dé doc toan b file trén record tai mot thoi diém
duoc khdng?

7.30 Hay chinh slra chuong trinh clia bai tap co 10i giai 7.8 dé loai
bd cac khoang tréng dirtng dau & mdi chudi nhap. Cac khoang
tréng ding dau la nhitng khodng tréng xuat hién truéc cac
chudi.

7.31 Hay chinh slra chuong trinh cia bai tap c6 10i gidi 7.10 dé bén
canh tinh diém trung binh, hoc vién ciing nhan dugc mét
danh gia duéi dang mau ty. S dung tham chiéu sau day dé
gan cac dinh muec.

7.32 Hay chinh sira chwong trinh cla bai tdp cé 1oi giai 7.9 dé no
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ludt khéng in bat cil khodng trong nhép nao sang file xuét.

7.33. Hay chinh siia thi tuc in nguac (printbackward) cua bai tap cd
lai giai 7.12 dé khéng cb khodng trong dilng dau nao a bat cil
déng cla file xuat, cd nghia rang khdéng dilac in bat cil khodng
tréng dudi nao cua cac dong nhép.

7.34 Hay chinh slia cau truc vé thi tue cua bai tap cd lai giai 7.13
dé loai bd nhiing giai han qua do6 tat cd ede ky tu nhap cd
cung kiéu chi (in hoa hode thuang).

7.35 Trong C hay thi nghiém xem thii mot file c6 dilac ma thanh
cong hay khdng, chiing ta phai st dung cac Iénh y hét nhu
nhiing I1énh minh hoa duéi day. Nhiing Iénh nay c6 thé dilac
ké't hop bén trong mot cdu Iénh it dem gian hay khong?

7.36 Trong bai tap 7.18 nguai dung diiae nhdc nha dé kié'm tra xem
thi ho c6 mudn tiép tuc nhap cac dong sang cac file xuat hay
khéng? cau tra lori dioe ngilai dung gé nhap sé bien doi sang
mot kiéu chii in hoa déitinh |[dén kha nang nguai dung gd
nhap ‘h”thay vi ‘N”2 Kha nting nay cd thé duoc tinh dén ma
khéng can yéu cau nguai dung phai bien doi sang mg¢t kiéu
chii in hoa duac khéng?tBan-—cbd thé chinh sia cau danh if dé
theo do6i ky tu dong mai hay khong?

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuwong 7: Céc file dir liéu 509

ANSWERS TO SUPPLEMENTARY PROBLEMS

7.22

7.23

7.24

7.25

7.26
7.27

7.28

7.29

7.30

G idai dap cac bai tgp bé sung

Yes, we can say that a saved program located in the hard disk is a
file. A computer science purist may argue that a program is not the
same as a file since the program is contained in the file. However,
for all practical purposes, we can say: “That file is a C program.”
This is particularly true when looking at files with any file man-
agement tool.

Visual Basic will report a “bad file mode” run-time error. Yes!
This error can be trapped and handled by the user. Its number
is error 54.

The contents of the file are erased. No, it is not possible to recover
from this error unless there is a copy of the file saved somewhere
else.

Declare four additional global variables to keep track of the depart-
ment salaries. Initialize these variables to zero and modify each of
the different cases of the select-Statements to include an instruc-
tion like cAccoutingSalaries = cSalary + cAccoutingSalaries. In ad-
dition, add an Elseyconditian o, the>Select statement to account for
all employees who are not part of the accounting, sales, or market-
ing departments. Whenever, this-Else condition is satisfied, write
to the new file.

Sequential files are used to read or write ASCII text files.

This instruction reads the entire content of the file into the textbox
txtinputBox. The Input function takes two parameters: The first
parameter, LOC(iFileNumber), indicates the number of bytes that
need to be read from the file. The second parameter indicates the
file number from which the values will be read. Since the function
returns (in bytes) the total length of the file, all characters in the
file will be read in.

This code appends the text property of a textbox called txtinputBox
to the file C:\Data\Text.txt. If this file is currently empty, the
text will be written at the start of the file. If the file is not empty,
the text will be added to the end of the file.

Yes! We can use a For Next loop to read the entire file. Calculate
the highest record number in the file (see Solved Problem 7.5) and
use this value as the upper limit of the For Next loop. The starting
value of the loop index should be 1.

Replace the TrimO function with the LtrimO function. This func-
tion deletes any sequence of blanks to the left of the string.
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For instance, C++ does not impose any structure on files. There-
fore, the notion of a “record” does not exist in C++. In C++, a file is
nothing more than a sequence of bytes that ends in a special
character called the end-of-file marker or after a specific num-
ber of bytes recorded in an administrative data structure.

7.31 The modified procedure may look like this. We have added one
character variable to hold the grade assigned to the student.

while(!InFile.eof())
(
InFile>>firstname>>lastname; "
sum=0;
for(i=0; i<totalexams; i++)
{
InFile>>exams[i];

sum=sum+exams[i];

3

average=sum/totalexanms;

if (average>=90:&& average<=100)
lettergrade="A~;

if (average>=80 && average<=89)
lettergrade="Bf;

if (average>=70 && average<=79)
lettergrade="C";

if (average>=60 && average<=69)
lettergrade="D";

if (average>=0 && average<=59)
lettergrade= *F~;

OutFile<<firstname<<* “«c-clastname <<* *<<average;

OutFile<<* ‘<<lettergrade<<endl;

}

}//end of calculategrades

7.32 Add a function that tests for blank lines. If there is a blank line do
not do anything and continue reading the input file. The code for
this new procedure may look like the one shown below. The code
for frhe blankline function is not shown here.

vcid convertdata(void)
{int i;
while(InFile.eof(Q)
InFile_getline(line,sizeof(line)-1,"\n");

if (blankline (Q ==0) //testing if there is a blank line

(
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OutFile<<*In: e<<line<<endl;
OutFile<<"0Out:";
for(i=0; i<maxlength; i++)
{
switch (lineli])
{
case "a": //upper or lowercase a
case "AT":
line[i]="?";
break;
case "e": //upper or lowercase e
case "E":
line[i]="*";

break;

case "i": //upper or lowercase
case "1":
linel[i]="#";
break;
case "0 : //upper-or lowercase o
case "0":
line[1]="%";
break;
case 'fut Y/ fupper ‘or Howercase 'u
case "U":
line[iJ="A%
break;
)// end switch
OutFile<<line[i];
}//end for

OutFile<<endl;

clearline(Q;
}//end of if
}// end of while
} //end of convertdata

7.33 To avoid printing any trailing blank of the input line, examine the
characters of the input line beginning at the last character of the
line. If the character is a blank character, ignore it until a nonblank
character is encountered. Keep track of the position of this nonblank
character and use it as the initial value of the loop that writes the
characters to the output file. A modified printbackward procedure
may look like this:
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void printbackward(void)
{int i.j;
while(InFile.eofQ)
{ InFile.getline(line,sizeof(line), "\n");
OutFile<< "In: *«line<<endl ;
OutFilecc™Out:*;
for (i=maxlength -1; i>=0 ; i--) //find first nonblank character
{ //starting from the last position
if(line[il] == *)
Ci*i;
break;
)//end for
for(i-j-1; i>*0 ; i —-) // write characters to output file
(OutFile<<line[i];
}//end for
OutFile<<endl;
clearline(Q;
}//end of while
) //end of printbackward

7.34 Only one line of the procedure ‘heeds to be modified to eliminate
the restriction that all input-¢haracters have to be of the same
case. The trick here is to transform the input characters, within
the program,|to,the,samecase chefore they get to be compared.
That is, we can change the case of each pair of characters to all
upper or lower before we, get . to compare them. In the following
section of code we change all input characters to uppercase using
the toupper(character)=function.~We=could have also used the
tolower(character) function. In both cases, make sure that the header
<ctype.h> is included at the top of the program.
if (toupper(@inefi)) =toupper(line[j-il) ) //set the flagk

if the pair does not match
(k=1;
break;

)

7.35 Both statements can be combined in a single if statement as fol-
lows:

if (C inFile=fopen( *C:\temp\fileToOpen.date, T ”))— NULL)
{
printf(e\nProgram failed to open the input file");
exit(l);

)
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7.36  Yes! it is possible to account for upper- or lowercase “n” simply by
changing the condition within the if statement. The code to ac-
complish this may look like that shown below. At the same time it
is possible to account for the new line character using the getcharO
function again and moving it to be the “body” of the else part of
the if statement. Notice the use of the getcharO function to “con-
sume” the new line character.

if (answer-- *N* Janswer-- "n") // exit if user does not want to continue
printf(“Program ended at user requestNn*);
fclose(OutFile);
exit(0);

else

getcharoO ;
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cweerer— Object-Oriented Programming
ti / Lap trinh huéng déi twong

MUC BICH YEU CAU

3au Kni noc xong chuong ndy, cac ban sé ndm vitng cac khai niém vé
lap trinh hudng doi twong, sw ké thira dir liéu, moi truong hwéng doi

tuong, .... Cac ndi dung cu thé nhu sau:
Introduction to object oriented pro- Gi6i thiéu vé lap trinh hutng
gramming déi tuong
Inheritance and data abstraction Su ké thira va sy triru tuong clia

dir lieu

Advantgges of object oriented pro- Cac uu diém cha viéc 1ap trinh
gramming huéng doi tuong
Object oriented environment in Mbi truong huéng déi tuwong
Visual Basic trdnigViisual Basic
Classes and inheritance in C++ Lop va su thiva k& trong C++
Classes and inheritance in Java Lop va si thira ké trong Java

Ngoai ra, & cudi chuong con ¢ phan bai tap co loi giai, bai tap bo
sung va dap an nham gilp cac ban thyc hanh va &p dung mét cach
hiéu qua vao cong viéc thuc té.
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CHUDIEM 8.1

INTRODUCTION TO OBJECT ORIENTED
PROGRAMMING

G idi thiéu vé 16p tpinh liwénqg ddéi twong

The programming concepts throughout this book have all been based on
traditional procedural programming. That is, through the use of proce-
dures and functions the program obtains its input, processes that input in
a specific way, and then produces the required output. The order in which
instructions are executed is predetermined by the programmer, so that you
can easily identify which procedures or parts of procedures are performing
each task.

There are at least three potential-problems with procedural programming.

It is up to the programmer-to/handle all possible input and output.
In every program, the programmer must try to predict what mistakes a
user might make and then write ticode to handle this input. Each type of
output must be formatted carefully.

Debugging can(often) be difficult.IMaking one change in any line can
produce a series of errors elsewhere that must be hunted down and fixed.

It may he difficult!toc reuse!procedures liniiother code, since they
were usually created and_formatted for a_specific_program.

Over the last several years, computer scientists have been focusing their
attention on objectoriented programming (OOP), or creating objects
with attributes and behaviors instead of writing procedures. OOP is one
way of addressing some of the problems of procedural programming. There
are three main definitions needed to understand this kind of program-
ming: objects, classes, and inheritance.

8.1.1 Object - DGi twong

An object is an abstract definition of something, identified by two sub-
parts inextricably tied together. First, an object has attributes, sometimes
called states or properties, which describe the object. Second, an object
has behaviors, sometimes called functions, or methods, which describe
what the object can do. For example, a cat, a dog, a car, a couch, and a
watermelon are all objects. Some possible attributes and behaviors for
each object are listed in Table 8-1. The attributes all describe the object
itself, and the behaviors describe what it can do.
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Table 8-1 Attributes and Behaviors of Objects.

Object Possible Attribute* Po*»b4e Behaviors
A cat name, size, color, breed eat, meow, sleep, catch mice, pun
A dog name, size, color, breed eat, bark, sleep, chase cars
A car make, model, year, color, speed accelerate, brake, book
A couch fabric, color, size, style recline, open into a bed
A watermelon color, size, number of seeds grow, dry up, spoil

Obijects defined in this abstract way are called abstract data types (ADTSs).
There are two things to notice about ADTs. First, the list of attributes and
behaviors is not exhaustive. Only selected categories are included. Second,
the attributes are general categories without values. For instance, the first
row is not referring to a specific cat, but to any cat in general. Any cat
might have a name and color and be able to eat and sleep. To describe a
specific cat, one would have to fill in the values for each attribute and

behavior. A specific cat might be ra targe. white cat named Snowball, who
meows softly and purrs loudly.

An ADT can be generally illustrated as in Fig. 8-1. There are two dis-
tinct kinds of behaviors:

¢ Actions of the object
¢ Settting or returning attributes

Attribute List

Behavior 1
Behavior 2
Behavior 3

Behavior n

Fig. 8-1 lllustration of an object.

To protect the attributes, or variables, from corruption, such as receiv-
ing incorrect values, they are usually only accessible through the member
functions. In addition to their regular actions, most classes have specific
behaviors for setting and printing out the values of the member attributes.
The complete collection of member functions is called the interface.
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Usually a program contains several objects. The heart of object-oriented
programming is the fact that, in contrast to procedural programming, ob-
jects usually do not do anything without being asked. Messages, or function
calls, are sent from one object to smother, invoking the member functions
of the interface.

EXAMPLE 8.1 Draw a picture of a Thermostat object and a Furnace object.
The Thermostat controls the Furnace.

Examine the objects in Fig. 8-2. A message comes to the Thermostat to
check the current temperature. If the current setting is for heat, and the
current temperature falls below the desired temperature, the Thermostat
object sends a message to the Furnace object to turn on the heat.

Thermostat Furnace

Current temperature
Desired temperature
Setting (heat, AC,;off)

Heat (on or off)
AC (on or off)

ChangeSetting
ChangeDesiredTemperature
CheckCurrentTemperature

SetHeat, (on/off)
SetAC (on/off)

Set heat to ON

Fig. 8-2 Thermostat sending message to furnace.

As illustrated in this example, there are three parts to a message.

(1) The object to which the message is addressed (the Furnace)
(2) The function to execute (SetHeat)
(3) The parameters needed by the function (on)

Notice that the Thermostat does not directly control the private at-
tributes of the Furnace. It merely sends a message for the Furnace to
change its own settings. It is up to the Furnace to be sure that the heat and
air conditioning are not operating simultaneously. See Solved Problem 8.11
for a Java implementation of these two classes.
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8.1.2 Class - Lop

A class is a prototype definition of an object in a specific programming
language. The class definition does not include all possible attributes and
behaviors, only the ones that would be needed for the specific program. For
example, a program may be comparing the speed of different makes of car
objects. If the color is irrelevant, that attribute does not need to be in-
cluded in the definition.

Once the class is defined, the programmer must instantiate it, or de-
clare one specific instance of that class. This process corresponds to decla-
ration of built-in variable types. For example, the ADT of integer is avail-
able to the programmer. An integer in general has unique attributes (eg,
whole value, no fractional part) and behaviors (e.g., integer division). How
ever, an integer cannot.be used until a memory location is set aside for it
through a variable declaration. Only then can the location be given a value.
In the same way the ADT of the class prototype is available, but cannot be
used until it is instantiated and given values. Each object-oriented lan-
guage handles this process differently,as shown later in this chapter.

HUONG DAN POC Hiéu CcHU PIEM 8.1

8.1 GIOI THIEU VE LAP TRINH HUONG DOI TUONG

Nhirng khai niém)iap/trinh:hwéng doéi tirgng trong toan bd cudn sach
nay dat ca so trén lap_trinh tha tuc truyén théng c6 nghia rang thong
qua phép sir dung cac thd tuc va cac ham, chuong trinh tim duoc dir
lieu nhap cta né, xt ly dir liéu dé theo mot cach thirc dac biét roi tao
nén két qua xuat can thiét. Th tv ma cac ITnh vic thuc thi dugc xac
dinh s&n do nha lap trinh, vi vay ban c6 thé dé& dang nhan biét thd
tuc hodc phan thl tuc nao can phai dugc thec hién trong mbi tac wu.

C6 it nhat 3 kha& nang véi lap trinh thi tuc

* Kha nang dau tién la nha 1ap trinh phai x& ly trd dit liéu nhap oa
di* liéu xuét c6 thé co. Trong mdi mot chuong trinh nha 1ap trinh
phai c6 gang du doan 16i ndo ngudi ding co thé mac phai sau do
viét ma dé xt ly di¥ lieu nhap nay. M&i kiéu di liéu xuat phai
dwoc dinh dang mot cach cln than.

* Viéc ga r6i thwong la mot cong viéc kho khan. Chl cén thuyc hién
mot thay ddi trong bat ky dong nao déu co thé tao nén mot chudi
cac 18i & bat c noi nao khac va diéu do that khé dé nhan dinh
cting nhuw 6n dinh.

* Khé dé sir dung lai cac thi tuc trong cac ma khac bai vi ching thuong
duoc tao va duoc dinh dang cho mot chwong trinh doc biét.
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Trong nhirng nam vira qua cac nha khoa hoc may tinh da tap trung
chiy vé 1ap trinh huwéng déi twgng (OOP) hodc bang cach tao ra céc
d6i twong va cac thudc tinh va cac dac diém thay vi viét cac thi tuc.
OOP la mot cach dinh hwéng mot vai sy c6 cla lap trinh thd tuc. Co
ba dinh nghfa chinh can phai hiéu ki€u 1ap trinh nay.

8.1.1 Ddi tuong

Mot ddi twgng la mot dinh nghTa triru twong vé mot diéu gi do, dugc
nhan biét do boi hai phan gén chat v6i nhau. Trudc tién mot doi
tuong phai co6 cac thudc tinh con duoc goi la cac trang thai hoac cac
tinh chat, hai thudc tinh nay moé t& doi twgng. Thi hai mét doi twong
phai c6 nhitng dac di€ém doi khi con duoc goi la cac ham hoic cac
phwong phap nhdm mo ta nhitng gi ma ddi twong da thuc hién, vi du
mot con meo, mot con chd va mot chiéc xe hai, v.v... tat cd déu la cac
déi twong. Mot vai thudce tinh va dde diém co thé co cac doi twong co
thé liét ké trong bang 8.1. cac thudc tinh nay mé ta chinh céac doi
twong doé con cac dac diém thi md ta nhirng gi ma nd thuc hién.

Bang 8.1 Cac thudc tinh | va/ddc/diém cla cac d6i twong

Object Possible Attribytes Possible Behaviors
A cat name, size, color, breed eat, meow, sleep, catch mice, purr
A dog name,size, color; breed eat“bark, sleep, chase cars
A car make, model, year, color, speed accelerate, brake, honk
A couch fabric,, color, size; style recline, open into a bed
A watermelon color, size, number of seeds grow, dry up, spoil

Céac doi twgng duwgc dinh nghta theo phuong phép triru twgng nay
duoc goi la cac ki€u di lieu triru twong (ADT). CO hai diéu can luu y
vé cdc ADT. Truéc tién danh sach cac thudc tinh, cac dac diém khong
hién nhién. Chi c6 cac hang muT dwgc chon méi dwoc dwa vao. Thi
hai céac thudc tinh thudng la cac hang muc téng quat ma khdng c6 cac
gia tri. Didu d6 c6 nghia réng trong bang trén day hang dau tién
khong tham chiéu dén mot con méo dac biét nhwng dén bat ci con
meo nao noi chung. BAt clr con méo nao déu cd mot tén va mau sac va
dé co6 kha ndng &n va ngl, dé mbé td& mot con méo dac biét nguoi ta
phai dign vao cac gia tri (ng voi mdi thudc tinh va dic diém. Mot con
méo ddc biét c6 thé & mdt con méo tréng co tén la Snowball, ma tiéng
kéu cta no6 hoi nhd nhe.

MOt ADT c6 thé dugec minh hoa téng quéat trong hinh 8-1. C6 hai loai
dic diém phan biét:

* Céac hanh déng cua doi tugng

* Xac lap hodc trd vé cac thudc tinh
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Attribute List

Behavior 1
Behavior 2
Behavior 3

Behavior n

Hinh 8-1. Minh hoa mdt déi tuong

D& bao vé cac thudc tinh hodc céc bién khdng bi ngat quang, chang
han nhv nhan céac gié tri khéng dang, ching thwong chl cé thé truy
cap thong qua cac ham sé thanh viéh. Bén canh cac hoat dong binh
thuong cla nd hau hét cac I6p dén c6 cac dac diém chuyén biét dé xac
1ap va in ra céAc gia tri cla cac-thudc tinh thanh vién. Téng hop hoan
chinh cac ham thanh vién dugcgoi-la giao dién (interface).

Thong thuong moét chuong trinh c6 chitra nhiéu doi twong. Trong tam
chinh clia ngdn ngiiolap! trinh Shiedhg! doil twoing ddl 1a nguoc lai véi lap
trinh thi tuc, cac d6i twong thuong khong thuc hién bat ci diéu gi ma
khong dugc yéu cau,, Cac thong diép hodcicaeicudc goi ham dugc gli
tr mot ddi twong nay sang mot déi twong khac, vién dan cac ham
thanh vién cua giao dién.

Vi DU 8.1 V& mét hinh anh vé& d6i tuong Thermostat va mot ddi
twgng Furnace. Thermostat diéu khién Furnace.

Hinh 8-2. Thermostat sé giri thdng diép dén Furnace
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Xem xét doi twong trong hinh 8-2. Mot théng diép dén Thermostat dé
kiém tra nhiét do hién tai. Néy xac lap hién tai la danh cho nhiét
(heat) va nhiét do hién hanh nam. bén dué¢i nhiét dd mong mudén thi
d6i twong Thermostat sé giri mot thong diép dén doi twong Furnace dé
mé& nhiét.

Nhv minh hoa trong vi du nay cé ba phan cta mot théng diép

(1) Boi twvogng qua dé théng diép duoc dinh hwdng (Furnace) (bép 10)
(2) Ham dé thuc thi (SetHeat)

(3) Cac tham s6 ma ham nay cédn (on)

Luu y réng Thermostat khong truc tiép diéu khién céc thudc tinh
riéng tv clia Furnace. N6 chiglri mdt thong diép danh cho Furnace dé
thay ddi cac cai dat cla riéng nd. DA dén lGc Furnace phai bao dam
réng nhiét va didu hoa khong khi-khéng hoat dong ciing mot ldc. Xem
bai tap c6 I0i gidi 8.11 danh cho-vige-thirc thi chwong trinh Java cla
hai 16p nay.

8.1.2 L6p

Mot 16p 1a mot dinh inghTa clia; mot ddi; tuong;theo.modt ngén ngtr 1ap
trinh chuyén biét. Binh nghia 16p khong bao gom tat ca cac thudc
tinh va dac diém co thé co, chi c6 nhitng dac diém nao va thudc tinh
nao can thiét danh'cho''chtrong’ trinh”'dac'biét'ma théi. Vi du mot
chuwong trinh c6 thé so.sédnh-su-khac-biét-vé-tée-dd lam nén doéi twgng
xe hoi. Néu mau séc khong hién thi, thi thudc tinh dé khéng can phai
dua vao trong dinh nghta.

Mot khi 16p dad dwgc dinh nghfa, nha lap trinh phai thira ké né.
(instantiate) hodc khai bao mot trwvong hop dac biét cia l6p dé. quy
trinh nay twong &ng voi viéc khai bao cac kiéu bién tao sdn. Vi du
ADT cla s6 nguyén ludn cé sdn cho nha Iap trinh. Mot s6 nguyén o
dang téng quéat thi chi cé cac thudc tinh duy nhéat (tic la gia tri
nguyén chit khdng cé phan thap phan) va cac dac diém (tirc l1a phép
chia s6 nguyén) tuy nhién mot sd nguyén khong thé dwoc ding cho
dén khi vi tri bd nhé dwoc xac 1ap danh cho né théng qua viéc khai
bao bién. Chi sau do6 vi tri m¢i dwgc cung cap mot gid tri. Theo cach
d6 thi ADT cua giao thirc 16p 1a c6 s&n nhung khéng thé dwoc dung
cho dén khi né duoc chdp nhan va cé cac gia tri da cho. M6i ngdn ng
hwéng déi twong déu x& ly quy trinh nay theo mot cach khac nhau
nhu minh hoa & phdn sau trong chuong nay.
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CHU DIEM 8.2

INHERITANCE AND DATA ABSTRACTION
Sy VEé thra va su triru twonqg cta dir liéu

Classes that can be defined in terms of other classes are called sub-
classes. The superclass is the defining class.

EXAMPLE 8.2 Define a car and a truck as subclasses of the parent or
superclass motor vehicle.

In Fig. 8-3 inheritance occurs when the specific subclass of a more gen-
eral superclass has access to variables and functions from the parent su-
perclass. All motor vehicles have wheels and headlights. The car and the
truck, and even a motorcycle, do not need to repeat these attributes in
their individual definitions. They can inherit the attributes from the par-
ent class.

Fig. 8-3 Superclass and subclass.

In many languages a subclass can also be a superclass of another class.
As shown above, car would be the superclass for the subclasses sedan and
station wagon. All cars have four wheels, but only station wagons have a
rear tailgate. Some languages also allow for a subclass to inherit attributes
and methods from two different parents. Multiple inheritance is both com-
plex and language specific, and thus will not *% addressed in this book.

Superclasses are general, subclasses are more specific. The subclass
inherits everything from its superclass, and does not need to redefine the
same attributes. The subclass definition only contains what is unique to it.

Some programming languages allow for a superclass to be an abstract
class with possibly undefined methods. Each subclass can define the method
as needed. This is called polymorphism and is beyond the scope of this book.
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One of the most important goals of object-oriented programming is data
abstraction, or keeping WHAT an object can do separate from HOW it
does it. The interface of the class (the group of member functions) gives the
other objects and programs information about what it can do, not how. The
thermostat doesn’t need to know how the furnace actually works, just how
to turn it on. A list object might have a sorting function, but the program
calling that function does not need to know whether it is a bubble sort or a
selection sort.

HUONG DAN POC HIEU CHU PIEM 8.2

8.2 TINH THUA KE VA TINH TRUU TUONG CUA DU LIEU

Céac I6p co thé dugc dinh nghfa theo cac thuat nglr ctia cac 16p khac
dugc goi la 16p con. Cac siéu I6p chinh la phan dinh nghta lop.

Vi DU 8.2 Xac dinh mot chiéc xe hoi va mot chiéc xe tai lam cac l6p
con cla lép b6 hodc siéu I6p motor vehicle. Trong hinh 8-3 tinh thlra
k& xay ra lic cac I6p con dac biét|cla)siéu I6p tdng quat han, truy cap
vao cac bién va cac ham tlr c&c siéu-lop'bd. Tat ca cac xe hai va xe tai
déu cé 4 banh va co den trudc, xe-hoi-va xe tai tham chi xe mod to déu
khong can phai lap lai cac thudc tinh nay trong phan chuyén biét cla
ching. Chang c6 thé thira ké cac thudc tinhitir cac,l6p ho.

Hinh 8-3. Cac siéu lép va cac I6p con

Trong nhiéu ngdn ngi, mot lap con crng co6 thé 1a mot siéu lop
clra mot I6p khac nhv minh hoa trén day, chiéc xe hoi sé l1a siéu
I6p danh cho cac I6p con sedan va station wagon. Tat cd cac xe
hoi déu c6 nhwng chi cé cac toa xe méi c6 cac dudi gam dang
sau. Mot vai ngdén ngi cling cho phép mot I6p con thira ké cac
thudc tinh va cac phwong phap tr hai b6 khac nhau. Tinh da
thira k& 1a mdt dac diém phirc tap va mang tinh ngdn ngi vi vay
n6é sé khong dugc dé cap trong sach nay.
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Cac sigu lop thi mang tinh téng quat con céac I6p con thi mang tinh
chuyén biét. Cac Iép con thlra ké moi th( tir cac siéu lIép va né khong
can phai xac dinh lai cung céac thudc tinh giong nhau. Dinh nghia Iép
con chi ¢6 chita nhirng gi don nhat déi véi né ma thoi. Mot vai ngdn
ngl 1ap trinh cho phép mot siéu I6p phai la mét 16p triru twgng va cac
phuong phap khong duoc xac dinh. Mai 16p con c6 thé xac dinh phuwong
phap néu can. Pay duoc goi la tinh da hinh thai né veot xa khudn khé
clia quyén sach nay.

Mot trong nhirng muc tiéu quan trong nhat cla lap trinh hwéng doi
tvong d6 la tinh triru tvong cla dir liéu hodc theo ddi nhirng gi ma
mot ddi twong co thé tach roi voi cach ma n6 thuc hién. Giao dién cla
I6p nay (cac ham thanh vién) cho cac ddi twong khac va cac thdng tin
chwong trinh biét vé nhirng gi ma né thyc hién chi khéng trinh bay
cach thyc hién cla né. Thermostat khéng can phai biét cach hoat
dong clta 1o hoi, né chi biét cach mé& 10 hoat dong ma thdi. Mot doi
twgng danh sach cé thé cd motham-phan loai nhung chwong trinh dé
goi ham dé thi khdong can phai biétphép phan loai bot hay phép phan
loai chon lva.
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CHUDIEM 8.3

ADVANTAGES OF OBJECT ORIENTED
PROGRAMMING

Céac wu diém cua viéc 16p trinh hwéng doi tvong

The advantages of object-oriented programming are easy to identify by
going back to the problems of procedural programming explained at the
beginning of this chapter. OOP provides a direct response to each problem.
Table 8-2 describes the advantages of object-oriented programming over
procedural programming.

Table 8-2 Advantages of OOP

Procedural Programming Object-Oriented Programming
Hie programmer must handle all possible input The,object is responsible for its own input and
and output, writing code to handle all input and output, protecting the variables from invalid
formatting all output. values and appropriately formatting all output.
Debugging can often be difficult, especially Debugging is much easier. Since the object is
finding errors because of changes to code. programmed to behave in a specific fashion, it is

easy to pinpoint errors.

It is difficult to reuse procedures iin|other(code, It'is easy to reuse code. Once an object is
since they are usually program specific defined, it can be used in any program.
Data abstraction is hard to implement; Data abstraction;is.easy to implement.

In summary, object-oriented programming provides an environment
which optimizes reuse of code, and allows for future changes.

EXAMPLE 8.3 Explain how a circle class could be created and reused.

The programmer creates a circle class. The circle knows its own loca-
tion, how to set its radius, and how to draw itself Any program needing a
circle can easily import this class definition and use it without rewriting
any other code. Also, a class definition of a superclass shape with sub-
classes of circle and rectangle can easily be extended by adding a subclass
for triangle or trapezoid.

The next three sections will describe some of the object-oriented fea-
tures and the use of classes in Visual Basic, C++, and Java. C is an older
language that has no object-oriented features, so it will not be addressed.
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HUONG DAN PQOC HIEU CHU PIEM 8.3

8.3 UUDIEM CUA LAP TRINH HUONG DOI TUONG

vu diém cla lap trinh hwéng déi tvong that d& dang nhan biét khi
ban trg lai véi nhitng van dé vé 1ap trinh thd tuc da dwgc gidi thich &
phan dau chuong nay. OOP cung cdp mot sy dap ng trwc tiép doi voi
mdi van d&. Bang 8-2 md t& wu diém cla lap trinh hwéng déi twong so

v6i lap trinh tha tuc.

Bang 8-2 Uu diém cua OOP

Lap trinh tha tuc

Nha lap trinh phai x& ly tat cd céac
di liéu nhap va xuét co thé co, viét
ma dé x( ly tat ca cac dir liéu nhap
va dinh dang tat ca cac di liéu xuat.

Viéc g& roi co thé kno khan dac biét
viéc tim céc 16i do bgi sy thay d6i
clia ma.

Kho dé st dung lai cac tha tuc trong
mang khac, bdi vi ching thvong la
chuwong trinh chuyén 'biét.

Tinh triru tegng cta di liéu that

Lap trinh huéng déi tuvgng

Daéi twgng c6 trach nhiém véi div liu
nhap va xudt cla riéng nd, bdo vé cac
bién khdi gap nhirng gia tri khong ding
va dinh dang phu hop tat ca cac két
qud)xuat.

Viée g réi dé dang hon nhigu. B&i vi
doi tvgng dugc 1ap trinh theo mdt cach
thirc chuyén biét cho nén dé dang nhan
dinh ra cac 16i.

Dé str dung lai m&, mot khi ddi tuong
dugc xac dinh né co thé duoc ding
trong bat clr chuong trinh nao.

TIARtrU tong cla div lieu dé thuc thi

kho thuc thi

Tém lai, lap trinh huwéng d6i tuong cung cdp mot méi trwdng
qua d6 toi wu héa viéc sir dung m& va cho phép c6 cac thay dai
trong twong lai.

VI DU 8.3 Giai thich tat cd cach mot I6p vong tron cé thé dugc
tao va dugc st dung lai. Nguwoi lap trinh phai tao mot lap hinh
tron, hinh tron biét dugc vi tri cla riéng no6, cach xac lap ban
kinh va cach vé. Bat ctr chwong trinh nao can mot hinh tron déu
c6 thé dé& dang nhap dinh nghia I6p nay va st dung né ma
khéng can viét lai bat ci ma nao khac. Ciling vay mot dinh
nghfa I6p thuéc mdt hinh dang siéu I6p vai cac lap con la hinh
tron va hinh chi® nhat c6 thé dé dang dwgc md rong bang cach
b6 sung thém Iép con danh cho tam giac hodc hinh than.

Ba phan ké tiép dugi day sé md td mot vai dac tinh hwéng doi twong
va viéc st dung cac lop trong Visual Basic, CHva Java, ¢ la mot
ngén nglr ¢t hon nd khdng c6 cac dac tinh huéng d6i tvgng vi vay
ching ta sé& khong dé cap no & day.
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CHUPIEM 8.4

OBJECT ORIENTED ENVIRONMENT
IN VISUAL BASIC

Moi tpwong hudng doi twong tponcj Visual Basic

Even though Visual Basic is not a true object-oriented programming
language, the programmer is working in an object-oriented environment.
Microsoft calls Visual Basic an event-driven programming language. In
event-driven programming, the user determines the sequence of instruc-
tions to be executed, not the programmer. The program screen is built
using various buttons and boxes and the user creates events by pressing
keys or moving the mouse. The program is not a precise sequence of in-
structions to be executed, but a collection of procedures that contain the
code needed to respond to events.

EXAMPLE 8.4 A program screen in \Aisual Basic might look like the one
shown in Fig. 8-4. Explain some oflits_event-driven features.

The user enters numbers into the boxes and clicks on the command
button called Add. The program, then-executes,the-code that was written to
handle the adding process. Code is generally written for all the buttons to
handle any possible choice the user might make, but no code is actually
executed until the user triggers the event by clicking the button.

In Visual Basic, the program window, or form, and all the items placed
inside it, are objects. As in OOP, each object has behaviors and attributes.
The behaviors, called Subs in Visual Basic, are the code segments written
to handle a variety of events. The attributes, called properties, can be set
by the programmer during the design phase of programming, or may be set
by code.

In Fig. 8-4, the form contains ten objects: four command buttons, three
text boxes, and three labels. Text boxes are used for user inpuwoutput, and
labels for explanation purposes. Command buttons can contain code to
respond to events such as a mouse click, a double click, or a mouseover. All
these objects have properties such as name, color, and size. Forms, labels,
and buttons have captions, and textboxes of course have text. Many other
control objects are also available.

In the Visual Basic environment, the programmer manipulates built-in
screen objects, setting their properties and programming their behaviors.
In C++ and in Java, the programmer has the ability to create classes and
subclasses to specify which attributes and behaviors will be used, and to
define inheritance precisely.
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Fig. 8-4 Visual Basic calculator example

HUONG DAN BOC HIEU CHU DPIEM 8.4

8.4 MOI TRUONG HUONG DOI TWUONG TRONG VISUAL BASIC

Tham chi mac du Visual Basic khdng phai la mot ngén ngl 1ap trinh
huéng d6i teeng dang, nha lap trinh van dang lam viéc trong moi
truong hwéng déi twong. Microsoft fgoi Visual Basic la mot ngdn ngl
chuwong trinh van hanh bién c6. Trong chwong trinh van hanh bién c6
ngwdi dung xac dinh chudi cac lénh phai duoc thwc thi chit khéng
phai la ngudi 1ap trinh. Man hinh chwong trinh dugc tao béng cach st
dung cac nat khac va cac 0 khac nhau, nguoi dung tao cac bién cd
bang cach nhédn cac phim hodc di chuyén chudt. Chuong trinh nay
khong phai l1a chudi cac l1énh chinh xé&c va dugc thwc thi nhwng 1a mot
tap hop cac tha tuc c6 chira ma can thiét dé dap (rng voi cac bién co.
VI DU 8.4 M6t man hinh chwong trinh trong Visual Basic giéng nhuw
man hinh dugc minh hoa trong hinh 8-4. hay giai thich mot vai dac
tinh bién c6 tw van hanh.

Nguoi dung nhap vao nhitng con sé trong cac 6 va nhich 1én nat Iénh
c6 tén la Add. Sau dé chuong trinh thyc thi ma duoc viét dé xt ly quy
trinh cdng nay. Ma thuong duoc viét danh cho tat cd cac nat dé xi ly
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bat ct si chon lya nao co thé c6 do ngwdi dung thwc hién, nhung
khong c6 ma nao that sy dwoc thyc thi cho dén khi nguoi dung kich
khoi bién cd bang cach nhéap IE€n ndt nay.

Trong Visual Basic cira s chrong trinh ho&c form va tit ca cac hang
muc déu da dat vao bén trong nd, goi la cac doi twgng. Cling nhuw
trong OOP mbi mot doi twong deu cd cac dac diém va cac thudc tinh.
Céac dac diém dwoc goi la Subs trong Visual Basic la cac doan mé
dugc viét dé xir Iy mot loat cac bién o8. Cac thudc tinh dugc goi la
properties co thé dugc xac 1ap do nha Iap trinh trong su6t giai doan
thiét k& chwong trinh hodc c6 thé dugc xac 1ap theo ma.

Trong hinh 8-4, form cd chira 10 déi twgng: 4 nat Iénh, 3 hop text
boxes, va 3 nhan cac text boxes duwgc ding dé cho nguoi dung nhap -
Xudt cac nhan danh cho muc dich giai thich. Cac nat 1énh c6 thé chiva
ma dé dap (ng cachién c6 chdng han nhu nhap chudt, nhap dip hodc
lwgn chudt. TAt ca nhitng ddi twong nay déu co cac dic tinh chdng
han nhv tén, mau ua kich ¢d. Céacdang, nhdn va nat déu co cac chi
thich va cac text boxes 1€ d7 nhién-laicé text. Nhiéu doi tvgng diéu
khién khac ciing co san.

Trong moi trwong Visual Basicnguoi lap trinh phai x& ly cac doi
trong trén man hinh duwoc tao sdn, xac 1ap cac tinh chat clia ching va
lap trinh dac diém ¢ha/nd.o Tirong CHva trongJava nguoi 1ap trinh
phui c¢6 kha nang tao cac Iop va cac 16p con. D& chuyén biét hda loai
thudc tinh va dac diém, nao;phai sk dung va dé dinh nghia tinh thira
ké mot cach chinh xac.
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CHU DIEM 8.5

CLASSES AND INHERITANCE IN C++
Lop va sw thira kétpongq C + +

Classes do not exist in C. The addition of objects was one of the reasons
for developing the C++ language. The C++ terminology for object-oriented
programming concepts is shown in Table 8-3.

Table 8-3 Terminology for OOP in C++,

OOP C++
Object Class instance or class object
Instance variable or attribute Private data- member
Method Public member function
Message passing Function calls to public member functions

C++ is a mixture of procedural and-object-oriented programming. Classes
are defined and implemented. However, there must also be a mainO proce-
dure to start th« programandinitiatethefunctionicalls.

In C++, the definition of the class includes the definitions for both the
member variables (attributes)>and the’memberfunctions (behaviors). To
provide for as much data_abstraction_as_possible, the declaration of the
class is in a different section, or even a different file, from the implemen-
tation, or. code, for the member functions. The general format of a class
definition is shown in Fig. 8-5.

//class definition {located in classname.h file)
class classname

{

member variables list

member function list (usually prototypes, or headings only)
¥} //notice semicolon after closing brace

//class implementation (located in classname.cpp file)
complete code for each function

Fig. 8-5 Format for loss definition.
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85.1 Class Header File (.h)

The code where the class object is defined is usually contained within a
file with the extension .h, which stands for header.

EXAMPLE 8.5 Write C++ definition of a class Light. The light maybe on or
off. A program must be able to print out the current status of the light and
to flip the light switch. For a specific example of this C++ class, look at
Fig. 8-6.

/1dass definition (Light.h file)

dass Light

<
private:
int status; //Light is on(l) or off(0)
public :
Light(); Ildefault constructor
Light(int statusin); /fconstfuctor to specific status
int flipSwitch(); /Ich@ange the status
void printStatus(); /Iprintithe current status
Fig™ '8-6' Light.h-

The header file, or filesendingsinh,h; provideshtheliinterface for how this
class will interact with the outside world. The access specifiers public and
private determine specific access rights. Variables or functions defined as
public can be accessed from anywhere, and those defined private are acces-
sible only within the class itself; For security purposes, usually the vari-
ables are private, protected from change by any other section of code ex-
cept by member functions. The functions are usually public so the class can
be used by other code segments.

In this example, the name of the class is Light. The usual convention is
to begin class names with a capital letter. The body of the definition,
within the braces, lists the member variables and functions. The only vari-
able is the status of the light, on or oft: Functions are defined to flip the
switch (turn it off or on) and to print out the current status of the light.

Ncte the functions that have the same name as the class and no return
type. These are constructors, functions called automatically when an in-
stance of the ADT is declared. In this case, there are two, one without any
parameters and one with an incoming integer parameter. Before examin-
ing these fjngtions, first consider an integer. You may declare an integer
with or without a value.
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int numl ; /I/no initial value given
int num2=9; /linitial value of 9given

Since integer is a built-in data type, the compiler knows in both of these
instances to set aside a memory location for type integer, and in the sec-
ond case to put in a value of 9. We are defining classes that will later be
used by a program. Therefore, we must specify what to do when an object
of our class is declared. In this case, we are allowing an object to be de-
clared with or without an initial value specified. Specifying two or more
functions with the same name is an example of overloading functions.
When functions are overloaded, they must differ in the number and/or type
of parameters. Usually there are at least two constructors, one of which is
the default constructor without parameters. If an array of the class objects
will be declared, there must be a default constructor.

Because we have specified both types of constructors, we will allow both
kinds of ADT object declaration:

Light myLight; //call default constructor to set aside a
memory location

Light yourLight (1) ; //set aside a memory location and set
initial value to on

Light anotherLight (0) ; //set aside.a memory location and set
initial value'\toloff

8.5.2 Class implementation_FEile (.cpp).-_File_.thirc thilop

The header file provides the interface, or WHAT the class can do. The
implementation file, ending in .cpp, shows HOW each function is imple-
mented. The member functions have access to all the member variables.
However, because the implementation is in a separate file, a connection
must be made between the definition and the implementation. The header
file is included with the compiler directive (#) at the top. If the file were
not in the same directory, the entire pathway would be enclosed in the
quotation marks. The code for Light.cpp is shown in Fig. 8-7.

Member functions follow all the rules of other C++ functions, with two
exceptions. First, as stated before, the constructors do not have a return
type. Second, all the function names are preceded by the class name and
the scope resolution operator (::) which identifies the function as a member
of a specific class. Every member function implemented in the .cpp file
must have its prototype, or heading, listed in the ,h file.

8.5.3 Using the C++ Class - st dung I6p C++

The header and implementation files together completely define the
new ADT The class is now ready to be used by a calling program.
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tfinclude <iostream.h> Illibrary necessary to use cout
sinclude ’Light.h’ Ilnecessary to connect to header file

/lclass implementation (Light.cpp file)
Light::Light() //default constructor
<

)
(
)

status«O0; /10 means off, begin with it off

ight::Light(int statusln) /lconstructor to specific status
status-statuslin;

int Light::flipSwitchy() /lchange the status

{

status«!status;
/1if it is off, turn it on. if it is on, turn it off

return status;

)

void Light::printStatus() /lprinmt, the current status

(

if (status--0) cout<<*The Light is off"';
else cout«'The Light is on%y

cout<<endl;

)
Fig. 8-7 Light.cpp.

EXAMPLE 8.6 Write a simple—=C++-program-to-declare instances of the
class Light and print the values, they change the values and print their
values again.

The implementation of this simple program is shown in Fig. 8-8.

einclude <iostream.h> /lnecessary to use cout

einclude 'Light.h* /lnecessary to connect to header file

void main ()

{
Light myLight; /linvokes default constructor
Light yourLight(1); /linvokes constructor with a parameter
myLight.printstatus (); Ilprints current values, off and on
yourLight.printStatu»()
myLight.flipSwitch(); /lchanges values
yourLight.flipSwitch();
myLight.printStatu«(); Ilprints current values, on and off
yourLight.printSt«tuay()

)

FIfl. 8-8 Using class Light.
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The output from this mainO function would be:
The Light is off
The Light is on
The Light is on
The Light is off

In order to declare instances of the class Light, the header file must be
included. Then two specific instances are created. The first, myLight, is
initially set to off by the default constructor. The second, yourLight, is
specifically set to on when it is created. (Remember, 1 is on, 0 is off.)

The member functions are invoked through the use of the dot operator
(). The general form is objectfunctionO or objectvariable. In this program,
it is impossible to access the status directly (as in myLight. status= 1)
because the member variable was declared private. By allowing the mem-
ber variables only to be changed by member functions, the class protects
itself from accidental changes or |invaliddata.

If the calling program wanted| to‘declare an array of ten Lights, each
item in the array is accessible through-the subscript. The declaration would
look like this:

Lightmykights [10]1

After setting some values, each individual light could be accessed and
printed out using a loop:

for (j=0; <10, j++) myLights[j].printstacus();

8.5.4 Inheritance in C++ - Sy thira ké trong C++

C++ allows for inheritance, where subclasses can be derived from a
superclass, as shown in Fig. 8-9. The derived classes inherit the member
variables and functions from the parent class.

Fig. 8-9 Base and derived classes.
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However, if any of the members have been declared as private, then
even the derived class cannot i access them. For example, a car could have
a member variable of color inherited from the superclass motoi vehicle,
but it would not be able to access that value with its member functions. If
the members of the parent class were declared as public, then the derived
class could access them, but so could any other code segments, and the
element of protection and data hiding would be lost. Therefore, C++ allows
another level of access specifier in addition to public and private, that of
protected. When a member is declared as protected, it can be inherited
and accessed by any subclasses, but is still inaccessible from other code
segments.

EXAMPLE 8.7 Construct an ADT Jeans that is a more specific type of
Clothing.

To illustrate the concept of inheritance in C++, consider Dg. 8-10. Clothing
would be the superclass and Jeans would be the derived class. Possible
member variables and functions are!shown.

" Clothing Members

Variables Functions
stock number setValues
cost printValues
color letter

Base class +¢lInherited member

variables and functions

Derived class ((;]eans Members A
Variables Functions
stock number” setValues**
costn printValues**
color letter**
waist setAll
inseam printAll

Fig. 8-10 ADT for Clothing and Jeans.
In a particular store, all the clothing would have a stock number, cost,

and a color code. These variables would be inherited by any subclass de-
rived from Clothing. Only jeans might need a waist size and inseam length.
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Shirts would need a collar size and sleeve length. Other types of clothing
might need additional variables.

To implement this ADT in C++, consider the code in Fig. 8-11. First the
Clothing.h and Clothing.cpp files are created, and then the Jeans.h and
Jeans.cpp files are written. The Clothing.h must be included in the Jeans.h
file to indicate the source of the inherited members, and then specified in
the first line of the class definition in this form:

class subclassName :classAccess parentClassName

Because the instance variables in the Clothing class are protected, they
are accessible in the Jeans class. The Jeans::setAll(...) function could have
included the code:

stockNum=n; cost=c; colorlID=col;

That code is not there because it is much easier for the derived class to
make use of the parent’s setValues(...) function. Notice, however, that no
inherited data members are set in-the-Jeans constructor. The Clothing con-
structor is automatically called first when a Jeans object is instantiated.

/IClothing.h-header for superclass for clothing

class Clothing

protected:
int stockNum;
double “cost;
char colorlD;
public:
Clothing ()i /lconstructor
void setValues (int numlin, double costln, char colorln)j
void printValues();
) double reportCost()?

/IClothing.cpp-implementation of superclass

einclude<iostreare.h>
sinclude’Clothing.h*

Clothing::Clothing() /lconstructor-zero values
{ stockNum-0; cost-0.0; colorlD-"*;)

void Clothing::setValues (int numln, double costln, char colorin)
/lallow the setting of all Clothing values
{ stockNum-numlin; cost-costln; colorID-colorin: >

double Clothing::reportCost<) Ilreport the cost
{ return cost; )

void Clothing::printValues() /lprint out the Clothing Info
{ cout<<’ltem s<<stockNunK<* costs *<<cost

<<e with color code ‘«colorlD;
>

Fig. 8-11 Clothing class and Jeans class
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|

//Jeans .h-definition for the Jeans class

«include *Clothing.h”

class Jeansrpublic Clothing //indicates superclass
protected:
int waist;
int inseam;
public:
JeansO; //constructor

void setAlKint n, double c, char col, int w, int i);
//set all values for Jeans
void printAllO; //print all info

>

//Jeans cpp-implementation of Jeans class

linclude <isostream.h>
einclude Jeans/h”

Jeans::Jeans(Q //constructor
( waist-0; inseam-0; )

void Jeans ::setAll (int n, double _c, char col, int w, int i)
//set all values for Jeans

<
setValues(n. c, col); //calls superclass function
waist-w; insean=i; //sets subclass unique values
void Jeans ::printALLQ) //print unique info
C printValues(Q; //calls _superclass function
cout<<* walst~<<waist<<* ‘and''inseam** «-inseam;
>

Fig. 8-11 (continued)

A short testing mainO function could be written as shown in Fig. 8-12.
The Clothing.h is not included in the main because it is only needed in the
Jeans.h file. When the object myPants is instantiated, first the Clothing
constructor is called and then the Jeans constructor. The output from this
mainO would be:

Item 55 costs 24.99 with color code b waist = 34 and inseam = 30

// mainO to test jeans

cinclude <iostream.h>

einclude ’Jeans.h*

void main ()

{
Jeans myPants;
myPants.setA I1(55. 24.99, 'b', 34, 30); Ilsets all values
myPants.printAl1(); Ilprints all
cout<<endl;

}

Fig. 8-12 Testing the Jeans class.
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C++ allows for base and inherited classes. However, it is not a pure
object-oriented language because it still needs the mainO function to issue
the calls to the classes. Java is one step further toward a true object-oriented
language.

HUONG DAN BOC HIEU CHU PIEM 8.5

8.5 CAC LOP VA TINH THUA KE TRONG C++

Coc l6p khéng hién dién trong c. Sw b6 sung coc ddi twong la mét
trong nhitng Iy do d& phat trién ngdn ngtr C++. Thuat nglr C++ danh
cho khai niém lap trinh déi twong dwoc minh hoa trong bang 8-3.

Bang 8-3. Thuat nglt danh cho OOP trong C++

OOP C+H
Doi twong Truong hop 16p hodc déi twong 16p
Bién truong hop va thudc tinh Thanh phan d liéu chuyén biét
Phuong phéap Ham thanh phan cong cong
Truyén thong diép Ham_goi, dén_ cac ham thanh phan
congcong

C++ 1a mot hén hop 1ap trinh tha tuc va lap trinh huéng déi twong. Céc I6p
duogc xac dinh va dugc the thi"Tuy nhien; cting phdi c6 mot tha tuc main()
dé khai dong chuong trinh va khai tao cac cudc goi ham.

Trong C++ dinh nghfa cla I6p bao gdm cac dinh nghia cla cac bién
phan t& (cac thudc tinh) va cac ham phan ti (dac tinh) dé cung cép
cang nhiéu tinh triru tvong cang tét. Phan khai bao cda I6p s& nam a
mot muc khac hodc tham chi ndm trong mot file khac, khac viéc tw
thyc thi, viét ma danh cho cac ham thanh phan. Dang téng quéat cla
mot dinh nghta la dugc minh hoa nhv trong hinh 8-5.

/lclass definition (located in classname.h file)

class classname

{

member variables list

member function list (usually prototypes, or headings only)

); //notice semicolon after closing brace

/lclass implementation (located in classname.cpp file)

complete code for each function

Hinh 8-5. Cac dang danh cho dinh nghta I&op
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8.5.1 File tiéu dé lop (.h)
Mé& & d6 doi tvgng lap dwgc dinh nghTa thudng cd chia bén trong mot
file phdn m& rong la .h, no viét tat cla chir header.
VI DU 8.5 Hay viét dinh nghia C++ danh cho mot I6p Light (dén).
Bén cd thé & trang thai md hodc tat, mot chwong trinh cd thé in ra
trang thai hién tai cta den va lat cong tac den.
D6i v6i mot vi du mau trong lop C++ nay hay xem hinh 8-6.

Ilclass definition (Light.h file)

class Light

<

private:
int status; /fLbight is on(l) or off(0)
public:
Light(); //default constructor
Light(int statusln);= //canstructor to specific status
int flipSwitch(); Ilchange the status
void printstatus(); ++p+int the current status

Hinh 8-6. Light h.

File tiéu dé hodc phan'dudi-file trong“h eung’cdp giao dién vé cach
I6p nay sé giao ti€p voi.thé.gidi-bén.ngoai..Cac dac trung truy cap
public va private xac dinh quyén truy cap dac biét. Cac bién va cac
ham dugc dinh nghfa dwdi dang cong cdng co thé dwgc truy cap tir bat
clr noi nao va cac bién hodc cac ham duoc dinh nghia dwéi dang riéng
tw thi chl cd thé dwoc truy cap bén trong chinh lap dé ma thai. Vi muc
dich an toan thwong cac bién la riéng tw dugc bao vé dé tranh bat cl
st thay d6i bdi bd phan méa khac ngoai trir cAc ham thanh phan. Céac
ham nay thudng la cong cong dé I16p co thé dwoc dung bdi cac doan
ma khac.

Trong vi du nay tén cua I6p la light. Quy uéc thong thuong doé la phai
bat dau céc tén 1op véi mot mau tw chit hoa. Noi dung ciia phan dinh
nghia dwoc dat bén trong cac ddu méc ngodc, liét ké cac dién hinh
riéng va cadc ham. Biém duy nhét Ia trang thai cla dén on hodc off.
Culc ham dwoc xac dinh dé bat cong tdc (m& hodc tat nd) dé in ra trang
thai hién tai cta deén.

Lwuy cac ham phai cé tén gidng hét nhu tén cla Iép va khong cé kiéu
tra vé. Day la cac constructors (cong cu dé tao), cac ham duoc goi tw
dong lac c6 mot truong hgp ADT duge khai bdo. Trong trudng hop
nay thi cé hai, trong d6 mot thi khong cé bat c tham sé nao va mot
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cd mot tham s6 nguyén gl&i dén, trudc khi xem xét cac ham nay truéc
tién phai xem xét mét s6 nguyén. Ban co thé khai bdo mdt s6 nguyén
V@i trvong hgp cé hoac khdng c6 mot gia tri.

int numl; /Imno initial value given

int num2=9; Ilinitial value of 9 given

B&i ui integer 1a mot kiéu di lieu dwoc tao sdn cho nén trinh bién
soan Viét ca hai trvong hop nay dé xac 1ap mot vi tri bd nh¢ danh dé
g6 nhap s6 nguyén va trong truong hap th hai né dva vao mot gia tri
bang 9. ching ta dang xac dinh cac I6p vén sé dugc chwong trinh siv
dung &phan sau trong dé ching ta phai chi dinh nhirng gi phai lam
lac mot doi twvong cta lop dugc khai bdo. Trong trudng hop nay ching
ta cho phép mot doi twong dugc khai bdo voi trwong hap cé hodc
khong co gia tri khdi tao dwge chi dinh. Viéc chi dinh hai hoac nhiéu
ham cé cung tén la mdt vi du ctia-cde,ham qua tai (overloading). Lic
cac ham nay bi qua tai, ching phai-khac nhau vé kiu s6 va hoac kiéu
tham s6. Thong thuong cé it nhat-la hai bd cau tao, mot bd cau tao
mac dinh khoéng c6 tham s6. Néu mot mang cac doi twong Iép dugc
khai béo, thi bat budc phai c6 mot bd cdu tao mac dinh.

B&i vi ching ta phéai,chi dinh -hai kigubd cau, tao, ching ta sé cho
phép ca hai kiéu doi twgng ADT duoc khai bao.

Light myLight; //call default constructor to set aside a Betory location
Light yourLight(l); //set_aside a.memory. location.and set initial value to on
Light anotherLight(0); //sec aside a memory location and set initial value to off

8.5.2 File thuc thi loép (.epp)

File header cung cap giao dién, hodc cung cdp nhitng gi ma lép cé thé
thuc hién. File thwc thi két thic bang .cpp cho thdy cach ma mdi ham
dwoc thie thi. Cac ham phan tlr phai dwoc truy cap vao cac bién phan
t&. Tuy nhién, béi ui viéc thwc thi phai ndm trong mat file riéng biét,
cho nén phai c6 mot ndi két gitia dinh nghta va thyc thi. File header
dugc dua véi phan chi dan trinh bién soan (#) & dau. Néu file nay
khong ndm trong cung mot Lhu muc, thi toan bd dwdng dan sé dugc
dwa vao cac dau ngodc kép. Ma danh cho light.cpp dwgc minh hoa
trong kinh 8-3.

Cac ham phan t& phai tuan theo tat ca cac quy tic cla cac ham c++
kha: ngoai trir hai digu th nhdt nhw da phéat biéu truée day nhw bd
ecu iao khdng c6 mot kiu tra vé. Thi hai tdt ca cac tén ham phai co
tén 16p va toan tl phan gidi pham vi (::) ding truée chi dinh ham nhw
Ia mot thanh vién cta mot Iap dac biét. Mbi ham phan tir phai duoc
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thyc thi trong file .cpp phai cé giao thirc clia n6 hodc tiéu dé dwoc liét
ké trong file .h.
8.5.3 Sl dung I6p C++

Tiéu dé vafile thuc thi ca hai xac dinh hoan chinh ADT m¢i. Lép bay
gio chuén bi dwgc dung bang chuong trinh goi.

sinclude <iostream.h> /llibrary necessary to use cout

sinclude mLight.h* Ilnecessary to connect to header file

/lclass implementation (Light.cpp file)

Light::Light() /ldefault constructor
<
status=0; /110 means off, begin with it off
Light::Light(int statusln) /lconstructor to specific status
status-8tatusln;
int Light::flipSwitch() llchange the status
status=1l!status;
ITHif it is off[ (turnl itdonsAif litllis/lon,  turnylit off
return status;
void Light:rprintstatus() /lprint the current status
if (status==0) coutcc'The Light is off*;
else coutcc’The Light is on';
cout<<endl;

Hinh 8-7 Light.cpp
VI DU 8.6 Hay viét mot chwong trinh C++ dé khai bao cac trwvong hop
clia I6p Light va in cac gia tri rdi thay d6i cac gia tri va in cac gia tri
cla ching mét lan nira.

Viéc thuc thi chuong trinh don gidn nay dwgc minh hoa trong hinh
8.8
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sinclude <iostream .h> /lnecessary to use cout
einclude ‘Light.h’ /Inecessary to connect to header file

void main ()

Light myLight; /linvokes default constructor
Light yourLight(l); /linvokes constructor with a parameter
myLight.printStatus(); /lprints current values, off and on

yourLight.printStatus()

myLight.flipSwitch(); Ilchanges values
yourLight.flipSwitch();

myLight.printStatus(); Ilprints current values, on and off

yourLight.printStatus()

Hinh 8-8 Str dung I6p Light
K&t qua xudt tir ham mainO nay sé-a:
The Light is off
The Light is on
The Light'isilon
The Light is off

D& khai bao cac truong hop cua I6p Light, file tiéu dé phai duogc dua
vao sau doé hai truong-hop-ddc-biét-dwoc-tao-ra=Truong hop thi nhat
la myLight dwgc xac 1ap ban dau sang offdo b&i bd cdu tao mac dinh,
th hai do Light dugc xac lap dac biét sang on lic dugc tao ra. (hay
nha 1 la on va 0 la off).

Cac ham phan ti dwoc vién dan thdng qua viéc si dung toan ti dot
operator (.) dang téng quat la object.functionO ho&c object.variable,
trong chuong trinh nay ta khdng thé truy cap truc tiép trang thai
(gi6ng nhw trong myLight.status=1) béi vi bién phan t&r dugc khai bao
riéng biét bang cach cho phép cac bién phan ti chl dugc thay ddi bang
cac ham phan t& thi I6p nay tv bdo vé chinh minh khdi nhiing thay
d6i tinh ca hodc khdi nhap dir liéu sai.
Né&u chuwong trinh goi mudn khai bdo mot mang 10 bong dén, mdi
hang muc trong mang phai dwgc truy cap théng qua cac subscript.
Phan khai bao sé giéng nhu & du¢i day:

Lighc myLights [10] ;
Sau khi x&c 1ap mot vai gia tri, mdi mot bong dén riéng biét co thé
duoc truy cap va dwoc in bing cach st dung vong lap.
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for (=0; j<10; j++) myLights[j]-printstatusQ;

8.5.4 Tinh ké thira trong C++

C++ cho phép tinh ké thira, @ d6 cac I6p con cd thé rat ra tir mot siéu
I6p nhr minh hoa trong hinh 8-9. cac l6p dwgc rat ra sé ké thlra cac
bién phan t va cac ham tir 1ap bé.

Hinh 8-9. Ca s& va cac lép duogc rit ra

Tuy nhién, néu b&t c phdn t¢ nao dwgc khai bao duwéi dang
private thi tham chi I¢p suy- dan, khong-thé& truy cap ching. Vi
du, mot chiéc xe c6 thé c6 mot bién phén tlr la mau thira k& tir
lap bd la xe hai mdé t6 nhrng no Khong thé truy cap gia tri do
vai cac ham phan t¢ dwgc. NEu cac phan tl cla I6p bd duoc
khai bado dwéi dang cong cong thi I6p suy dan co thé truy cap
ching, nhwng bt cv doan ma nao khac ciing ¢6 thé lam viéc do
dwoc, va phan ti bao vé va dir liéu 4n sé& bi mat. Do d6 c++ cho
phép modt mic khac chuyén biét cho truy cap bén canh mic
public va private dé dwogc bdo v&. Llc phan ti dwgc khai bao
dw6i dang protected thi né cé thé dwocthira ké va dugc truy cap
b4t ky 16p con nao, nhung né van khong thé duoc truy cap tu
cac doan ma khac.

Vi DU 8.7 C4u tao mot ADT Jeans la mot kiéu chuyén biét hon
Clothing.

D& minh hoa khai niém ké thira trong c++ hdy khao sat hinh 8-10.
Clothing sé la 16p b6 va Jeans sé la mot 16p suy dan. Cac bién phan ti
¢6 thé cd va cac ham dwoc minh hoa nhu sau day.
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Hinh 8-10 ADT danh cho Clothing va Jeans

O tai mot cra hang dic biét, tt cA quan 4o phai c6 mot so' dé danh
dau trong kho, gia cd va ma mau. Nhirng bién nay sé dugc thira ké bai
bt ct I6p con nao dwoc suy dan tr Iop Clothing. Chi c6 dé jeans méi
can phai ¢ mot kich c& va chiéu dai, cac 4o somi thi can phai cé kich
¢ mau va chiéu dai nép gdp. Cac kiéu quan &o khac co thé can cac
bién b6 sung.

D& thyc thi ADT nay trong CH hay khao sat ma trong hinh 8-11.
Truéc tién Clothing.h va Clothing.cpp dugc tao, sau do la céac file
Jeans,h va Jeans.cpp duoc viét. Clothing,h phai dwgc dwa vao trong
file Jeans.h dé chi dinh ngudn cda cac phan tir ké thira rdi dwoc chi
dinh trong dong dau tién cda dinh nghfa lop dwéi dang sau day:

classsubsclassName :classAccessparentClassName
Boi vi cac bién trwong hop trong I6p Clothing dwoc bdo vé nén ching
co thé duwoc truy cap trong I6p Jeans. Ham Jeans::setAll() cd thé co
chtra mé:
stockNum=n; cost=c; colorliD=col;

M4& nay khéng ndm & day bdi vi cho thdy dé& dang hon nhidu dé I6p
suy dan st dung ham setValucs(-) cua bd. Tuy nhién, lvu y rang
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khéng c6 cac phan tir dir liéu thira ké nao dugc xac lap trong bd cau
tao Jeans. C&c bd cdu tao Clothing ty dong duwoc goi trwdce tién lic doi
twgng Jeans khéi dong.

//Clothing.h-header for superclass for clothing

class Clothing

protected:
int stockhNuni;
double cost;
char colorlD;
public:
ClothingO; //constructor
void setValues (int numlii, double costin, char colorln) ;
void printValues(Q;
¥ double reportCost();

//Clothing.cpp-implementation of superclass

#include«iostream.h>
#include*Clothing.h*

Clothing: :ClothingQ //constructor-zero values
( stockNum«0; cost=0.0; colerlD="%*;>

void Clothing::setValues (int numln, double costln, char colorin)
//allow the setting of all Clothing values

{ stockNum=numkn;,cost-costln;- |.colorlb-colorlng, )
double Clothing: :reportCostQ //report the cost

( return cost; )

void Clothing::printValuesQ //print out the Clothing Info
C cout<<*ltem *<<stoCkNUmMS<’=COStS-’<<cost

<<e with color code *<<colorlD;
>

//Jeans h-definition for the Jeans class

einclude “Clothing.h*

class Jeans:public Clothing //indicates superclass
protected:
int waist;
int inseam;
public:
JeansQ; //constructor

void setAl1(int n, double c, char col, int w, int i);
//set all values for Jeans
void printAl1Q; //print all info

Hinh 8-11 Lap Clothing va lop Jeans

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

546 Chapter 8: Object-Oriented Programming

//Jeans .cpp-implementation of Jeans class

«include <isostream.h>
«include "Jeans/h*

Jeans: :JeansQ //constructor
( waist=0; inseam-0; >

void Jeans: :setAll (int n, double c, char col. int w, int i)
//set all values for Jeans

setValues(n. c. col); //calls superclass function
waist-w; inseam=i; //sets subclass unique values
void Jeans ::printALLQ) //print unique info
{ printvaluesQ; //calls superclass function

cout<<* wailst-’<<waist<<" and inseam«*<<inseam;

Hinh 8-11 (tiép theo)

Mot ham mainO thd nghiém cé thé duoc viét dudi dang minh hoa
trong hinh 8-12. Clothing.h thikhong dwgc dwa vao trong main bai vi
né chi can thiét d6i vai file Jeans,h ma théi. Lic doi twuogng myPants
duogc khoi dong, ti.i trude tién bocdu tao Clothing dwoc goi sau do la
bd clu tao Jeans. Ké&t qua xuat tlr main sé la :

Il mainO to test jeans

einclude <iostream.h>

einclude ‘Jeans.h’

void main ()

{
Jeans myPants;
myPants.setA 11(55, 24.99, 'b', 34, 30); Ilsets all values
myPants.printA11(); Ilprints all
cout<<endl;

}

Hinh 8-12. Th& nghiém Iép Jeans
ct+fcho phép cac 16p ca so va lap ké thira. Tuy nhién, day khdng phai
Ia mot ngdn ngi 1ap trinh huéng ddi twgng thuan tly bdi vi n6 cln
dén ham main dé cdp phat cac cubc goi dén cac lop. Java la mot cai
tién chuyén sau cla ngdn ngl lap trinh huéng ddi tvong that su.
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CHUDIEM 8.6

CLASSES AND INHERITANCE IN JAVA
LOop va sv thira V€ fpong Java

In C++, programmers can create classes, but the basic unit of each pro-
gram is the function. In Java, however, everything is a class. Java pro-
grammers concentrate on creating classes, which are all based upon the
Java superclass Object. These classes perform tasks and send messages to
other classes. Java is able to accomplish this because of its unique compil-
ing/interpreting nature.

Before looking at the syntax of Java classes, it is important to point out
the two environments under which Java programs run. The source code
(both definition and implementation) for each class is saved in a file with
the extension Java. The Java file is compiled into files of bytecode with the
extension .class. The .class files can then be interpreted on the local ma-
chine in two ways. First, Java classes-can be run as stand-alone applica-
tions. Second, Java classes can be created as applets to run on a Web page
(under an HTML document). These-twe-grogram types are unique classes
that inherit methods (behaviors) from different Java objects. The manner
of compiling varies depending upon the .type, of compiler. Interpreting,
however, can be accomplished by any Java interpreter on any machine.
This is one of the reasons for the portability of Java programs.

8.6.1 Java Applications
First, we will examine a simple Java application class.

EXAMPLE 8.8 Write a Java class which prints out “This is a Java applica-
tion. It is a class called to perform printing tasks.”

//First_java - first Java Class to examine
import java.io.*;

class First {
public static void main (String args[] ) throws I0Exception
<

System.out.print (“This is a Java application.\n”);
System.out.print CIt is a class called to perform printing tasks.\né);

}//end main
}//end class

Fig. 8-13 First Java application (Firstjava).

Figure 8-13 shows a short introductory Java code section. The Java /O
libraries are included, so the output can be written directly to the console,
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and the “throws 10 Exception” is a standard way of dealing with 1/0 er-
rors, which is beyond the scope of this book. Just consider this as some-
thing that should be typed in the heading of a Java application.

The class contains a main() method, inherited from the Java Object
base class, which executes when the program is run. The heading of the
mainO allows for the possibility of receiving an array of strings as
command-line input from the operating system. The “fin” messages corre-
spond to endl in C+ + and send the cursor to the next line. The output of
this program would look like this:

This is a java application.

It is a class called to perform printing tasks.

8.6.2 Java Applets

The second way to program in-Java,is to create classes which inherit
from the Java Applet class, which; in-turn, inherits functionality from the
Java Object base class. These classes-are run on Web pages under HTML
documents.

EXAMPLE 8.9 Write a Java applet to print the same message as Example
8.8 above.

Figure 8-14 shows the FirstApp. java file written as an applet. Notice
that two classes are incilded: the' Applet'class ‘and'the Graphics class. The
paintO function, inherited-from.the-Applet-class, uses an object of the
Graphics class to print strings to the screen. The numbers following the
strings give the x and y locations on the screen.

IlFirstApp.java - first Java Applet to examine
import java.applet.Applet; /limport Applet class
import java.awt.Graphics; /limport Graphics class for writing

public class FirstApp extends Applet {
public void paint( Graphics g)

{

g.drawstring ('This is a Java applet.”, 25, 25);

g.drawstring

(mlt is a class called to print on a Web page.", 25, 40);

)//lend paint

Y/lend class

Fig. 8-14 First Java applet (FirstApp java).
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Once the Java applet has been compiled into a class, it can be viewed on
any Web browser by a call within an HTML file, as shown in Fig. 8-15. The
width and height of the applet space must be enough to contain everything
the applet will print to the screen.

<html>

<applet code="FirstApp.class" width=275 height=70>
</applet>
</html>

Fig. 8-15 HTML file to call applet (First.html).

The output of this short HTML file would look like this:

8.6.3 Using Classes in Java

Besides the application and applet classes, other classes can be created
as in C++ and then used by the applications and applets.

EXAMPLE 8.10 Write the Light class from Example 8.5 in Java.

The Light. Java file is shown in Fig. 8-16. Java allows the use of bool-
ean variables. Most classes used by Java applets should have a way of
returning the instance variables as strings, as in toStringQ, because the
Graphics obj ect prints only strings to the screen. Also, notice that, as in
C++, the variables are private and the methods are public.

//class definition (Light.java file)
public class Light

//instance variables

private boolean status; //Light is on(true) or off(false)
//methods

public LightQ //default constructor

{ status-false; ) //false means off, begin with it off
public Light(boolean statusin) //constructor to specific status

{ status-statusln; )
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public Light (boolean statuslin) //constructor to specific statu»
{ status.statuslIn; )

public boolean flipSwitchO //change the status

C status-Istatus; //if it is off, turn it on. if it is on. turn it off
return status;

>

public String toString0o //returns the current status

if (status) return ’on”
else return "off*;

Fig. 8-16 Light.java.

An applet that could use the Light.java class is shown in Fig. 8-17.
First, objects of class Light are declared. In the initO method inherited
from the Applet class, the objects are instantiated through the use of new.
Then the objects can be used in the paintO method.

/lLightApp.java - applet to use Light class

import java.applet.Applet;
import java.awt.Graphics;

public class LightApp,.exitends ~Appllet. i{

Ildeclare variables
private Light myLight;
private Light yourLight;
public void initO
{
myLight-new Light();
yourLight-new Light(true);
Y/lend init

public void paint( Graphics g )
!

g.drawstring (*My Light is* -unyLight.toStringO . 25. 25);
g.drawstring CYour Light is* VyourLight.toStringO , 25. 40);

myLight éflipSwitchO ;
yourLight. flipSwitchO ¢

g.drawstring (*My Light is* emyLight.toString(), 25, 55);
g.drawstring (‘Your Light is* eyourLight.toString(), 25, 70);

}/lend paint

Fig. 8-17 LightApp lava.
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Remember, the applet must run within an HTML document. The
Light.html is shown in Fig. 8-18, along with the output that would be
shown in the Web browser.

<htmI>
<applet code=‘LightApp.class' width=275 height»100>
</lapplet>

</htmI>

My Light is off
Your Light is on
My Light is on

Your Light is off

Fig. 8-18 Light.htmi and output.

This chapter has presented an introduction to object-oriented program-
ming and its advantages. Visual Basicjoperates in an object-oriented envi-
ronment, C++ allows a hybrid between OOP and procedural program-
ming, and Java extensively uses classes; There are some languages like
Smalltalk, developed by Xerox at Palo Alto Research Center (PARC), which
are pure object-oriented languages. -Since ;each language implements OOP
concepts differently, more extensive explanations should be incorporated
into the study of a particular language.

HUONG DAN BPOC HIEU CHU PIEM 8.6

8.6 CAC LOP VA TINH THUA KE TRONG JAVA

Trong C++ cac nha 1ap trinh c6 thé tao cac 16p nhwng dan vi can ban
cla mét chwong trinh dé la ham. Tuy nhién, trong Java moi thi déu
la mot I6p. Cac nha l1ap trinh Java tap trung vé viéc tao ra cac lop,
ching dat co sé trén siéu lap Java la Object. Nhitng siéu 16p nay thuc
hién cac tac vu va glri thong diép dén cac lap khac. Java co thé hoan
tat didu nay do bdi ban chét dién dich va bién soan don thuan cla né.

Truée khi xem cl phap cla cac I6p Java, diéu quan trong dé la ching
taphdi chi ra hai moi trwvong qua dé cac chuong trinh Java chay duoc
mé& ngudn, (c& dinh nghia 1an thuc thi>danh cho mdi mot I6p phai
duoc lvu trong mot file co6 thanh phan mé rong la Java, file Java dwoc
bién soan thanh céc file hodc cac ma byte véi phan mé rong la .class,
cac file .class sau d6 c6 thé dwoc dién dich trén may cuc trén hai céch.
Trudc tién cac lop Java co thé chay duéi dang cac trinh rng dung
ding riéng. Thi hai cac lop Java cd thé dugce tao ra dw6i dang cac
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trinh (ng dung nho dé chay trén mot trang web (dwdi mot tai liéu
HTML) hai kiéu chwong trinh nay la cac 16p thudn nhat von ké thira
cac phrong phap (céac dac tinh) tlr cac ddi twgng Java khac. Tinh cach
cla viéc bién soan sé thay d6i phu thudc vao kiéu trinh bién soan. Tuy
nhién, sv dién dich c6 thé dwoc hoan thanh béi bat c trinh dién dich
Java ndo nam trong bat ck may nao. day la mot trong nhitng ly do
khién cho cac chuong trinh Java mang tinh sinh dong.

8.6.1 Cac trinh ng dung Java
Trudc tién ching ta phai xem xét mot I16p ¢ng dung Java don gian.

VI DU 8.8 Hay viét mot Lép Java dé in ra “This is a Java application.
It is a lass called to perform printing tasks™ (day la mot trinh (ng
dung Java. N6 la mét lop dwoc goi dé thuc hién cac tac vu in).

Hinh 813 minh hoa mot muc méa Java gidi thiéu ngan gon. Céc thw
vién 1/0 cOa Java dugc dwa vao vi vay két qua xult phai dwgc viét
triec tiép vao console va ‘throws-fo_Exception”la mot cach chuén dé
xt ly cac 16i HO né vuot xa phami_Vi khdo sat cta sach nay. O day
ching ta chi khoan xét mot s6 van dé dwgc gé nhap trong tiéu dé cla
trinh ng dung Java.

//First_java - First Javad|Class(to exanine
import java.io.*;

class First {
public static void main (String args() ) throws I0Exception

System.out.print (EThis is a Java application.\n*);
System.out.print (&It is a class called to perform printing tasks.\nd);

}//end main
>//end class

Hinh 8-13. Trinh (ng dung Java dau tién (First.ja.va)

Lép nay co chira mot phwong phap mainO duoc ké thira tir 16p co s&
Java Object, n6 sé thyc thi ldc chuong trinh chay tiéu dé cia mainO
cho phép c6 thé nhan mot mang cda cac chudi dudi dang dong Iénh
nhap tir mot hé diéu hanh. Thong diép “An ”twong tng véi endl trong
C++ va glri cursor dén dong ké tiép. K&t qua xudt cla chwong trinh
nay sé giobng nhu dwéi day.

This is ajava application

It is a class called to perform printing tasks.
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8.6.2 CAc trinh Gng dung nhé clta Java

Cach thir hai dé 1ap trinh trong Java do la tao I6p v6n ké thira tir 16p
Java Applet, qua d6 lan lwgt ké thira chlrc ndng tir 1&p ca s& Java
Object. Nhirng 16p nay dugc chay tréb cac trang web dwéi cac tai liéu
HTML.

Vi DU 8.9 Hay viét mot trinh Gng dung Java dé in cac théng diép
giéng hét nhw trong vi du 8.8 trén day.

Hinh 8-14 minh hoafile FristApp.java dugc viét dw6i dang mot trinh
tng dung nhd. Luvu y ring ca hai 16p duwoc dwa vao do 1a 1op Applet va
I6p Graphic. Ham paintsO dugc ké thlra tir 1ap Applet, st dung mot
d6i twong clia lap Graphic dé in cac chudi trén man hinh. Nhitng con
s8 theo sau cac chubi cho ta cac vi tri X vay trén man hinh.

IIFirstApp.java - first Java Applet to examine

import java.applet.Applet; llim-port Applet class
import java.awt.Graphics; /Himport Graphics class for writing

public class FirstApp extends Applet {
public void paint( Graphics -g)
{
g.drawstring (/T his| is-a Javd,apiplet.’, 25,,25);
g.drawstring
(*It is a class called to print on a Web page. , 25, 40);

}/lend paint
}lend class

Hinh 8-14. Trinh (ng dung Frist Java (FirstApp.java)

Mot khi trinh (ng dung Java dwoc bién soan vao mot I6p n6 cé thé
dugc xem trén bat c trinh duyét web nao b&i mot cudc goi bén trong
file HTML nhu minh hoa trong hinh 8-15. Chiéu réng va chiéu cao
clia khéng gian applet phai da dé chéa moi thir ma trinh (*ng dung sé
in ra trén man hinh.

<htral>
«applet code='FirstApp.class' width=275 height=70>
</lapplet>

</htmlI>

Hinh 8-15. File HTML dang goi applet (First.html)
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K&t qua xudat cla file HTML ngéan gon nay sé giong nhu dudi day:

8.6.3 S dung cac lép trong Java

Bé&n canh cac l¢p trinh (*ng dung va rng dung nho, cac I6p khac co thé
duwoc tao ra nhu trong c++ va sau do dwgc dung bdi cac trinh (ng
dung va applet nay.

Vi DU 8.10 Hay viét I6p Lighttervidu 8.5 trong Java

File Light.java dwgc minh hoa trohg hinh 8-16. Java cho phép sk
dung cac bién cla toan tir boole. Hau hét cac lop dwoc cac trinh ing
dung nho Java st dung déu c6 mot-cach dé tra vé cac bién trdng hap
dudi dang cac chudi nhu trong toStringO béi vi d6i twong Graphic chi
in cac chubi sang manihinha Clmglcan dwwy irangmhu trong CH;, cac
bién la riéng tu va cac phuvong phap la cong cong.

//class definition (Light.java file)

public class Light
<

//instance variables

private boolean status; //Light is on(true) or off(false)

//methods

public LightQ //default constructor

{ status-false; ) //false means off. begin with it off

public Light(boolean statusln) //constructor to specific statu*

{ status-statusln; )

public boolean flipSwitchO //change the status

{ status-jstatus; //if it is off, turn it on. if it is on. turn it off

return status;

D)

public String toString0 //returns the current status

if (status) return “on’;
else return “off*;

Hinh 8-16 Light.java

Mot applet c6 thé st dung l6p Light.java degc minh hoa trong hinh
8.17. Pau tién, cac doi twong cla I6p Light dwoc khai bdo. Trong
phuong phap Initti thira ké tir 16p Applet, cac dbi twgng dwoc gidi
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thich qua viéc s dung new. Sau d6 cac ddi twgng co thé dwgc st dung
trong phuong phap painto.

//LightApp.java - applet to use Light class

import java.applet.Applet;
import java.awt.Graphics;

public class LightApp extends Applet {

//declare variables
private Light myLight;
private Light yourLight;

public void initO
myLight-new LightQ;

yourLight«new Light(true);
)//end init

public void paint( Graphics g )

/
g.drawstring (&ly Light isé #myLight.toString(), 25, 25);
g.drawstring CYour Light-is*~eyourLightétoStringQ, 25, 40);

myLight.flipSwitchQ;
yourLight &FlipSwitchoO &

g.drawstring | (&ly, Light; isd emyLight.toStringO, 25, 55) ;
g.drawstring - (éYour -Light “is* 'AyourLightétoString(Q, 25, 70);

)//end paint

Hinh 8.17 LightApp.java

Hay nhé rang trinh applet nay phai chay bén trong mot tai liéu HTML.
Light.html dwgc minh hoa trong hinh 8-18 clng vo&i két qud xudt
minh hoa trong bd trinh duyét web.

<htmlI>

<applet code='LightApp.class* width=275 height*100>
</applet>

</htmI>

My Light is off

Your Light is on

My Light is on

Your Light is off

Hinh 8-18 Light.html va két qua xuat
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Chuong nay da trinh bay phdn gi¢i thiéu vé ngbn ngl 1ap trinh
hvéng d6i tvong va cac wu diém cla nd. Nhuw Visual Basic hoat
dong trong maéi trvong hudéng doi twong, C++ cho phép mot sw
lai tao gitta OOP va chuong trinh thd tuc, con Java mé rong
cach st dung cac Iép cling c6 mdt vai ngdén ngir chdng han nhw
Smaltalk dugc phat trién bdi Xerox nam o6 Palo Alto Research
Center (PARC) day thuan tay la cac ngdn ngir hwéng déi twong.
B&i vi moi mot ngdn ngl thuc thi cac khai niém OOP theo nhitng
cach ‘htc khac nhau, phan gidi thich chuyén sdu han sé duwoc
lién két v6i cong trinh nghién cu ngbn nglr dac biét nay.
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SOLVED PROBLEMS
Bai tgp co6 loi qiai

81  List possible attributes and behaviors for the following objects: a
light switch, a bicycle, an orange, a building, a student.

Some answers, many others are possible:

Object Possible Attributes Possible Behaviors
A light switch status (on, off) turn on, turn off, check status
A bicycle model, gear status, color brake, change gear
An orange sweetness, color, type peel, rot, squeeze
A building temperature, number of floors turn on heat, open door
A student name, address, gpa, ss# change gpa, change address, graduate

82  Show the superclass food and some of its subclasses.

83  State whether the following applications would normally be examples
of procedural or object-oriented programming:

(@ A program asks for the hours worked, calculates the correct
amount of pay and prints a check.

(b) A program manipulates a house, allowing the user to set the
number of doors and windows, and click a button to draw the
model.

(c) A program simulates a college campus, tracking students as the
user moves them from building to building.

(d) A program sequentially presents a number of questions and cal-
culates the user’s score, displaying the number correct at the
end.
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(a) Procedural - the program works sequentially, in the same order
every time it is run.

(b) Object-oriented - the attributes of the house object are modified,
and then the object displays itself.

(c) Object-oriented - the user instigates the movement and the pro-
gram responds.

(d) Procedural - the code automatically executes in the same se-
quence each time it is run.

Identify the objects on this Visual Basic form.

j « Display Text E{EijBiiiiiMiirnfev>n|
Sot Foot ' Print Menage
ou
0 ltalic
Q Underfne
1

Answer:

Three checkboxes - Bold, Italic and Underline, used for input choices
One label - “Set Font,” used to give information One button - “Print
Message,” used to accept user action One picture box - Empty box
often used to print output

Create the C++ .h file definition for an ADT called Calculator which
has two integer member variables called numl and num2, and one
character operator called oper. There should be a default constructor,
functions to set the numbers and the operator, a function to perform
the calculation, and one to print out the entire problem nicely.
Answer:

//Calculator.h

/1Calculator class header file

class Calculator

private:
int numl, num2; //numbers to manipulate
char oper; /loperation to perform
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public:
Calculator(Q;
void setNums(int a, int b) ;
void setOper(char operln);
int calculateO;
void printCalculationQ;
"); //remember the semicolon

8.6

559

//default constructor

//set the numbers

//set the operation

//perform operation and return result
//show the current calculation

Write the .cpp file for the ADT Calculator. The default constructor

should set both numbers to 1 and the operator to V. The calculateO
function should check for a valid operator and should not try to
divide by zero. If there is an error, it can return some flag such as
-999. Then the printCalculationO function can call the calculateO

function.
Answer.

//Calculator.cpp

// Calculator class implementation file
«include <iostream.h>

=include “Calculator .h*

Calculator:CalculatorQ
{ numl-1;

num2ml;

oper-*+*;

void Calculator: :setNums(int'a,
{ numl=a; num2=b;}

//default constructor

int-B) “//set ‘the numbers ‘to manipulate

void Calculator::setOper(char operln), //set the operation

{ oper»oper!n; )

int Calculator:calculate Q)

7/performoperation and return result

<
int temp;
switch (oper)
<
case temp=numi+num2; break;
case temp=numl-num2; break;
case temp«numl*num2; break;
case "/": if (num2 1«0) temprnuml / num2; //integer division
else
( temp=—999;
cerr«*Cannot divide by zero’<<endl;
>
break;
default: temp=-999;
cerr<<"Error in operator-<<endl;
)// end switch
return temp;
>

void Calculator::printCalculation( //calculate and show print the entire calculation

(

char blank**
int temp*calculate();
if (temp>-999)

//used to help format output
//calls the member function calculate(Q

cout<cnuml<<blank<<oper<<blank<< num2<<blank<< e» e<<temp<<endl;
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8.7  Write a short mainO program to test the Calculator class. Be sure to
try to divide by zero and test an illegal operator.

Sample nuun():

einclude<iostream .h>

einclude

void

{

‘Calculator.h’

main()

Calculator calc;

calc.

calc
calc
calc

calc

calc.
calc.

calc.

calc
calc
calc
calc
calc

calc

)

printCalculationi);
.setNums(5,3);
.setOper
.printCalculationi);
.setOper('*"');

printCalculationi);

setOper('p"');

printCalculationX);
.setNums(5,0);
.setOper('/");
.printCalculation();
.setNums(12,4);
.setOper('/");

printCalculationi);

Output from each line

1« 1 =2

5 3 =2

5 * 3 =15

Error in operator
Cannot divide by zero
12 / 4 =3

8.8 Create the .h file for C++ base class Vehicle, and a derived class
Truck from the following specifications. The truck may have a bedsize
of 6 or 8 feet, and a cabType of supercab (s) or regular (r).

Vehicle Members

Variables
year
cost

Base class

Derived class

Truck Members

Variables
year**
cost**
bedSize
cabType

Functions
setValues
printValues

+nherited member
variables and functions

Functions
setValues**
printValues**
setAll

printAll
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Code:
//Vehicle.h - header for superclass for Vehicle

8.9

class Vehicle
{
protected:
int year;
double cost,E
public:
VehicleO; //constructor
void setvalues (int yearln, double costln) a
void printvalues(Q;
I3

//Truck.h - definition for the Truck class inheriting from Vehicle
einclude “Vehicle.h*

class Truck : public Vehicle
protected:
int bedsize;
char cabType,é
public:
TruckO; //constructor
void setAll(int, n, double cstin,  int b, char cab) m
//set-allvalues' for Truck
void printAHO; //print all info
>

g

Create the .cpp files for both classes in Solved Problem 8.8.

//Vehicle.cpp - implementation of superclass
=include <iostream.h>

=include *Vehicle.h*
Vehicle: Vehicle(Q //constructor - zero values

{ year=0; cost=0.0; }

void Vehicle::setValues (int yearln, double costln)
//allow the setting of all Vehicle values

{ year=yearln; cost=costin; )
void Vehicle:rprintvaluesQ //print out the Vehicle Info
{ cout <<"Vehicle of year m<<year<<* costs &cost,E

)

// Truck.cpp - implementation of Truck class

#include<iostream.h>
«include "Truck.h*
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Truck:iTruck() /lconstructor

{ bedsize»0; cabType=* >

void Truck: :setAll (int n, double cstln, int b, char cab)

Il set all values for Truck
6etValues(n, cstln); /lcalls superclass function
bedsize*b,é cabType=cab,d /lsets subclass unique values

void Truck::printAll() /lprint unique info
printValues(); Ilcalls public function from superclass

cout<<EBed size=é<<bedsize<<* and cab type is *<<cabType;

NOTE: The function setAllO should contain the code to check for
proper data values.

Write a short Java application—class to read in a person’s favorite
digit and print out a messages

//M essage.java Simple Java application class
import java.io.*;

class Message ({
public static void main { String args[] ) throws IOException
{
Ildeclare variables
int digit;
/1. Get the number
System .out.print ("Enter your favorite digit=>");
System .out.flush();
digit=System .in.read();

digit-= '0";
/13. Print out the message
System .out.println ('I''m glad you like the number medigit);

}//end main

}/!/ end class

Create a Java class to implement the Furnace in Fig. 8-2, and a
Java applet to implement the Thermostat that sends messages to
the Furnace.

(a) The Furnace object has variables to show whether the heat and
air conditioning are on or off. The constructor starts the object
with either turned on. There are methods to set the heat on or
off, to set the air conditioning on or oft, and to report the string
values of the head and air conditioning.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuong 8: Lap trinh huéng déi twong s

class definition (Furnace.java file)

public class Furnace

(

/linstance variables
private boolean heat; /IFurnace is on(true) or off(false)
private boolean ac; //Air Conditioning is on or off
// methods
public FurnaceQ //default constructor
heat=false; //false means off,
ac=false; //begin with both off

public void setHeat(boolean status) //change the status
heat=status; //set heat
ac=false; //if heat is turned on or off, turn off ac

public void setAC(boolean status) //change the status

{ ac=status; //set AC
heat«false; //if AC is turned on or off, turn off ac
public String toString0 //returns the current status

String message;

if (heat) message="heat on~;
else message="heat 'off*;

if (&) message+=" and AC on”;
else messaget+=", and AC-off;
return message;

(b) The Thermostat applet object sets all the necessary constants

including the desired setting and declares variables represent-
ing the current temperature and the Furnace setting. The initO
sets the initial values and instantiates the myFurnace object.
The paintO allows for 15 time periods and calls the
CheckAndChangeTemperatureO function, which checks the cur-
rent temperature and adjusts the heat and air conditioning by
sending messages to the Furnace object.

//ThermoApp .java - applet to use Furnace class

import java.applet.Applet;

import java.awt.Graphics;
public class ThermoApp extends Applet (

/ldeclare constants
final int NOTHINGON=();
final int HEATON=1;

final int ACON=-I;
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final int DESIREDTEMP=72;
final boolean ON-=true;

final boolean OFF=false;

/ldeclare variables
private Furnace myFurnace;
int currentTemp;

int setting;

public void init()
myFurnace=new FurnaceO;
currentTemp=64;
setting=NOTHINGON;

>// end init

public void CheckAndChangeTemperature() //check and set Furnace
{// temperature changes according to what is currently turned on
if (setting«=ACON) currentTemip--;
if (setting==HEATON) currentTemp?*+;

if (currentTemp<DESIREDTEMP)
myFurnace.setHeat(ON);
setting =HEATON;

)

‘f (currentTlemp»DESIREDTEMP)

(

myFurnace.setAC(ON);
setting=ACON;

public void paint( Graphics g )

(

for (int i=1l; i<16; i++)

g.drawstring ("At time mei+* the temperature is *
+currentTemp+* with " +myFurnace.toString(), 25, i*15);
CheckAndChangeTemperature();

}

}//lend paint

}//end class
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(c) The output of this applet embedded in an HTML document would
be:

HUCING DAN BQC HIEU BAI'TAP CO Ldl GIAI

8.1 Liét ké cac thudcrtinhva dac diém c6.-thé cé clia.cac dbi twong sau
day: mot cong tac boéng den, mot xe dap, mot qua cam. Mot cong
trinh xay dwng, mot sinh vien.

8.2 Biéu thi siéu lop food va mot vai lap con caa né.

8.3 Phat biéu cho biét cac chuwong trinh (fng dung sau day c6 phai la
nhirng vi du cla lap trinh hwéng doéi twong hay la 1ap trinh tha
tuc.

(a)M6t chrong trinh dé hoi gio 1am viéc, tinh lvgng tién chi tra
va in mot ngan phiéu.

(b)M6t chuong trinh x& Iy mdt c&n nha cho phép nguoi dang lap
dat s6 clra ua clra s6. Nhdp 1én mot nat dé v& mot mo hinh.

(c) Mot chuong trinh m6 phdng mot trwong hoc theo ddi hoc vién
khi nguoi dung di chuyén tir nha nay dén nha khac. Mot chuong
trinh trinh bay tuan tw mot s6 cac cau hdi va tinh diém sd cla
nguoi dung, hién thi con so' chinh xac & cudi.

8.4 Nhan biét cac doi twgng trong dang Visual Basic
8.5 Tao dinh nghia file C++ .h danh cho mét ADT dugc goi la Calcu-
lator n6 c6 hai bién ph&n t& nguyén c6 tén 1a numl va num2 va
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mot todn tl ky tw c6 tén la oper. Sé c6 it nhat mot bo cau tao mac
dinh, cac ham dé cai dit sd va toan tr, mét ham dé thuc hién
phép tinh va mot ham dé in toan bd bai toan.

8.6 Hay viét file .cpp danh cho ADT Calculator. B6 cdu tao mac dinh

8.7

nén cai dat nhirng con sé sang 1 va toan tlr sang mot phép cong
(9. Ham calculator nén kiém tra toan ti dirng va khong thir chia
cho 0. néu c6 18i n6 tra vé mot s6 cd chang han nhu -999. Sau d6
ham printcalculatorO c6 thé goi ham calculateO.

Hay viét mot chwong trinh mainO ngdn gon dé thir nghiém I6p

Calculator bao dam phai th chia cho 0 va th&r nghiém mot toan
t& khéng hop ly.

8.8 Hay tao file .h danh cho I6p ca s& CH+ Vehicle va mot 16p suy dan

8.9

Truck tir cac dac trwng sau day. Truck cd thé c6 kich ca tir 6 hodc
8 feet va cabType cua supercab(s) hoac regular (r).

Tao céc file .cpp danh cho ca hai lép trong bai tap c6 I0i giai 8.8

8.10 Hay viét mot I6p trinh (ng dung Java ngén gon dé doc trong mot

chir s6 cia mot nguoi réi in“rathong diép.

8.11 Tao mot l6p Java d€ thyc thi Furnace trong hinh 8-2 va mot

trinh 'ng dung(nhd [Javasdé theecthi Thermostat dé qua dé gti
thong diép dén Furnace.
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SUPPLEMENTARY PROBLEMS
Bai tép té sunq

8.12 List possible attributes and behaviors for each object in the chart
below.

Object Possible Attributes Possible Behaviors

A circle

A rectangle
A book

A truck

An employee

8.13 Show a superclass reading material and some of its subclasses.

8.14 State whether the following-would normally be examples of proce-
dural or object-oriented programming:

Application Programming Type

(@) A program monitors the)number of<cars,passing an-intersection,
adding one every time a car runs over an input cord.

(6) A program maintains inventory weekl ".by getting input from a
transaction file, and adding or subtracting items from a master

inventory list.

(c) A program allows users to play solitaire, responding to clicks on the
cards on the screen.

(d) A program mimics a vending machine, counting the money entered,
and dispensing the drink requested.

8.15 Identify the objects on this Visual Basic form.

« Temperature Conversions B-JD

Tenpe»atue In

O
Ternpwatue OIf I
Convert Conb”ade Convert F«henh8i to
Fahrenhei Centegrado
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Create the .h file definition for an ADT called Student. Member
variables should include an integer ID, an integer array of 10 test
scores, and an integer which records how many tests are entered
into the array. Member functions should include a default construc-
tor, functions to set the ID, to add scores to the list, to calculate and
return a floating point number for the average score, and to print
out all the student information.

Create the .cpp file for all the functions in the ADT Student. The
default constructor should set the ID, the number of scores, and all
the scores in the array to zero. The function to calculate the average
should return zero if there are no scores in the array.

Create a mainO function to test the Student class which creates an array
of five students, sets their IDs to the integers 0 through 4, adds some
dummy scores and prints the information for the students in the array.
Write the .h files to implement the base class Square and the de-
rived class Rectangle as defined below. The Square has the x andy
locations of the upper left corner; and the length of each side. The
Rectangle inherits those values)and adds a width.

Square Members

Variables Functions
xloc setValues
yloc printValues

»adength

Base class **|nherited member

variables and functions

Derived class
Raetanale Members

Variables Functions
xloc** setValues**
yloc** printValues**
length** setAll
width printAll

Write the .cpp files for the Square and Rectangle classes.

Write a simple Java application class that will read in one digit and
print its powers from 0 to 10. Show the output of your program with
the digit 2 entered.

Create a Java class Car, which has variables of model, year, and
mpg. Write a Java applet Trip that will print out the distance two
cars could go if the tank had 2, 4, 6, or 8 gallons in it. Show the
output for cars with 25 and 35 miles per gallon.
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HUONG DAN PQOC HIEU BAI TAP B6 SUNG

8.12 Hay liét k& cac thudc tinh va cac dac diém c6 thé cé (ng véi mdi
mot doi twong trong so do dudi day.

8.13 Biéu thi mot siéu 16p reading material va mot s 16p con cia nd.

8.14 Phat bi€u cho biét cac vi du sau day la 1ap trinh thi tuc hay la
l1ap trinh hwéng doi twong.

8.15 Nhan biét cac ddi tvgng trong dang Visual Basic.

8.16 Tao dinh nghta file .h danh cho ADT c¢6 tén la student. Cac bién
phan t&r nén c6 chira mot ID nguyén, mot mang nguyén 10 diém
thér nghiémva mot s6 nguyén dé ghi s lan th nghiém duoc
nhap vao trong mang. Cac ham phan tr nén cé chlra moét b cau
tao mac dinh, cac ham sd dé xac 1ap ID, dé b6 sung diém s6 uao
danh sach, dé tinh va trd vé mot s6 chdm dong danh cho diém
trung binh va dé in tat ca ecée-théng tin cta hoc vién

8.17 Tao file .cpp danh cho tat ca caciham trong ADT student. B cau
tao mac dinh nén xac 1ap 1D, cae diém s6 va tdt ca cac diém
trong mang sang 0. Ham tinh=diém trung binh nén tra vé 0 néu
khong cé diém nao trong mang.

8.18 Tao mot ham main0! @& thir' nghiem 16p! student qua dé tao mot
mang 5 hoc vién, xac lap ID cla chlng sang cac s6 nguyén tir 0
- 4, b6 sung motyvai,dim va, inothong tinpdanh cho hoc vién
trong mang.

8.19 Hay viét cac file .h dé thuc thi 16p ca s& Square va lép suy dan
Rectangle nhu dwgc dinh nghfa dwéi day. Square co cac vi tri X
vay nam & goc bén trai phia trén va chiéu dai cua moi canh.
Rectangle ké thira cac gia tri va thém uao mot chiéu rong.

8.20 Hay viét cac riile .cpp danh cho cac I6p Square va Rectangle.

8.21 Hay viét mét Iép (’ng dung Java don gian sé doc mdt chir s6 va in
s6 ml cha'/lo tir 0 - 10. Hay biéu thi két qua xudt chrong trinh
cla ban voi hai chit s6 2 dwgc nhap véo.

8.22 Tao mot I6p Java Car c6 cac bién model, year va mpg. Hay viét
mét trinh ng dung Java Trip dé€ in ra khoang cach gitta hai xe
néu thung cé chita 2, 4, 6, 8 gallon trong dé. Biéu thi két qua
xuét danh cho cac xe hai chay 25 va 35 dam trén mdi gallon.
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ANSWERS TO SUPPLEMENTARY PROBLEMS
G idi dap cac tai tgp L6 sung

8.12 Some answers, many others would be possible

Object Possible Attributes

A circle radius, color, location

A rectangle length, width, color, location

A book number pages, font type and size, words
per page

A truck model, color, weight, gear

An employee  Name, address, ss#, pay rate, hours
worked

8.13 One possible answer

Possible Behaviors

calculate area, draw circle, change
color, change location

calculate area, draw rectangle,
change color, change location
print out, change font and size,
change number of pages
accelerate, brake, change gears
change address, change pay rate
calculate net pay

8.14
Application Programming Type
(a) cars Object-oriented
(b) inventory Procedural
(c) solitaire Object-oriented
(d) vending machine Object-oriented

8.15 Two buttons - “Convert
Two textboxes - empty
Two labels - “Temperature...”
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8.16 Student.h:

/IStudent.h - header file for Student class

class Student
private :
int ID;
int scores(10];

int numberScores;

public :
Student(); /ldefault constructor
void setID (int IDin); Ilset the 1D
void addScore(int scoreln);//add score to list
float calcAvgO; /lcalculate and return average score
void printStulnfo(); Ilprint all current information

8.17 Student.cpp:

//Student.cpp - implementation -for-elass Student

#includeciostream.h>
¢include ‘Student.h*

Student::Student() Ildéfault clonstructor
ID-0;
numberScores-0;
for (int i=0; i <lOsmmiditi)umms:CeOuinesSefuises0us;

>

void Student::set!ID (int IDin) /lset the ID

< IDsIDin; )

void Student::addScore{int scoreln) //add score to list

(

scores[numberScores]-scoreln;
numberScorese+; /ladd 1 to number of scores

)

float Student::calcAvg() /lcalculate and return average score
float avg-0, sum-0;
if (numberScores >0)

(

for (int i-0; i<numberScores; i++) sum +=scores[i);
avg=sum / numberScores;

>

return avg;
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void Student::printStulnfo() Ilprint all current information

{

cout« ‘Student number *<<ID«* had *<<numberScores<<

« grades and an average of e<<calcAvg()<<endl;

8.18 MainO to test Student class:

/ImainO to test Student class

#include<iostream .h>

iinclude 'Student.h*

void main()

{

int i, j;
Student myClass[5]; /ldeclare an array of students
for (i=0; i<5; i++)

{

myClass[i].setlD (i)3 /lset ID equal to i
for (j=0; j<iel; j+3%)

myClassli].addS¢core(j+83) ; //add some dummy scores
myClass[i].printStulnfo(); /lprint the info

)

Output from the’ 'mainO- above:

Student number O~had-1-grades-and-an—average of 3
Student number 1 had 2 grades and an average of 3.5
Student number 2 had 3 grades and an average of 4
Student number 3 had 4 grades and an average of 4.5
Student number 4 had 5 grades and an average of 5

8.19 Header files for Square and Rectangle:

IlSquare.h - header for superclass for Square

class Square
protected:
int xloc;
int yloc;

double length;

public:
Square(); llconstructor
void setValues (int xIn, int yin, double lengthln) ;

void printValues();
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8.20

//Rectangle.h - definition for the Rectangle class inheriting from Square
«include *Square.h*

class Rectangle : public Square

protected:
double width;

public:

RectangleO; //constructor
void setAll(int x.int y, double 1, double w) ;

//set all values for Rectangle
void printAllO; //print all info

Implementation files for Square and Rectangle:

//Square.cpp - implementation of superclass

=include <iostream.h>

«include "Square.h*

Square::Square(Q //constructor - zero values
{ xlox=0; yloc-0; length-0.0;=)

void Square::setvalues (int xIn, int yin, double lengthln)
// allow the setting of all Square values
{ xloc-xIn; yloec-yln;!Iength~fengthin;-}

void Square::printValues(Q /7 print out the Square Info
( cout«"Four sided)shape; atilocation x- e<<Xlocs<s™ y- “<<yloc
<<* with side lengths of “«length;

//Rectangle.cpp - implementation of Rectangle subclass

=include<iostream.h>
«include "Rectangle.h®

Rectangle: :Rectangle(Q //constructor
{ width=0.0; }

void Rectangle::setAll(int x,int y, double 1, double w)
//set all values for Rectangle

<
setvalues(x, y, 1); //calls superclass function
width-w; //sets subclass unique values
>
void Rectangle: :i>rintAll il //print unique info
printvalues Q ; . //calls public function from superclass

cout«* and width of “<<width;
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8.21 Powerlt class:

//Powerlt.java - class gets a digit, calculates and prints its powers from 0 Co 10
import java.io.*;

class Powerlt {
public static void main (String args(] ) throws I10Exception

{

//declare variables
int nun.-
int product;

//1. Get the number

System.out.print ("Enter a number between 0 and 9->*);
System.out._flushQ ;

num-System. in.readQ;

num-num- "0"; // change character to integer
product=num;

//2. Print out the Oth power
System.out._println (num*‘ to the 0 power is *e!);

//3. Print out the powers
for (int i«l; i<-10; i**)
<
System.out.println (nhun** to the power is “eproduct);
product *= num;
)// end for loop
)// end main
)// end class

2 to the O power'is'l

2 to the 1 power~is=2

2 to the 2 power is 4

2 to the 3 power is 8

2 to the 4 power is 16

2 to the 5 power is 32

2 to the 6 power is 64

2 to the 7 power is 128

2 to the 8 power is 256

2 to the 9 power is 512

2 to the 10 power is 1024

8.22 Implementation for Car and Trip:

//class definition {Car.java file)
public class Car

(
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//instance variables
private String model;
private int year;
private int npg,-
//methods
public Car(String m, inty, int mpgln) //constructor with values
<
model=m;
year«y;
mpg=mpgln;

public int getMPGO //sends back private variable mpg
{ return mpg; )

public String toString0O //returns the current status
<

String message;

message-The car is a “"tyear*" “-»model ¢
" which gets “enpg«-" miles per gallon®;

return message;

//TripApp. java - applet to use Car_class

import java.applet.Applet;
import java.awt.Graphicss;

public class TripApp extends Applet {

//declare variables
private Car myCar, yourCar;

public void init Q
{ myCar=new Car(“Ford”, 1997, 25);
yourCar-new Car (“Volvo-, 1996, 35);
¥/ end init
public void paint(Graphics g )
{int i, yloc=15;
g.drawstring (myCar.toStringQ, 25, yloc);
for (1=2; i<=8; i+=2)
<
yloc += 15;
g-drawstring (With -+i+* gallons it will travel *
emyCar.getMPGO * i+“miles®, 25, yloc);
)

yloc += 30;
g.drawstring (yourCar.toString(Q, 25, yloc);
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for (1=2; i<=8; i +=2)
yloc += 15;
g.drawstring (“With e+!lem gallons it will travel =
eyourCar.getMPGO * i*“ miles”, 25, yloc) ;
)// end paint
)// end class

Output:
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CHAPTER

Data Structures

V Cau trac di lieu

MUC PICH YEU CAU

Sau khi hoc xong chwong nay, cac ban s& ndm vitng cac van dé vé ciu
tric div liéu, cu thé vai cac ndi dung co ban sau day:

*

*

L4

L4

Introduction to data structures *  Gi6i thiéu vé cau trac dir liéu
Linked lists ¢ Danh sach lién két

Stacks Al xép chdng (Hang chdng)
Queues ¢ Hang doi

Ngoai ra, & cudi chuong con co phan bai tap co Ioi gidi, bai tap bd
sung va dap &n nhamgiapocéc banithue hanh vardp dung mot cach
hiéu qua vao cong viéc thuc té.
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CHU DPIEM 9.1

INTRODUCTION TO DATA STRUCTURES
Gidi tliieu vé cbu tpac dir liéu

Computer programs are made up of algorithms and data structures. Al-
gorithms have been used extensively in this book to provide the step-by-step
instructions of what a program will do. The data or variables are the raw
materials with which the algorithms work. A single variable represents
one memory location that can hold a variable of a simple type such as
integer or character. A data structure is a group of memory locations
used to represent the information used by the algorithm.

Some data structures have already been examined. For example, an
array is a fixed-length data structure that sets aside a group of locations
called by one common name, each,contdining the same type of data. Al-
most all languages provide for the usel of arrays. A class is a data struc-
ture called by one name that can:-contain variables of different types, as
well as the group of behaviors possible-for that class. Classes are built in
to some languages and recognized by the compiler. Sometimes, however,
programs require othep\Kindsiof dataistructuresithat do not exist in a
particular language. The programmer can build representations of such
structures, and then use,them <inany, program that.requires that particu-
lar type of data.

This chapter examines three common data structures used by computer
scientists: linked lists, stacks, and queues. These structures are not built
in to most languages, although they may be included in some supplemen-
tary libraries. Usually they must be created. Classes are ideal building
blocks for the creation of other structures because the programmer can
package all the required variables and behaviors together for use by any
program. Therefore, in each case, the structures will be created using classes
in C++ or Java.

There are two ways to implement these structures: (1) using static data
types (arrays), and (2) using dynamic data types (pointers). Static data
types use a fixed amount of memory even if not all locations are filled.
Dynamic data types use pointer variables, and grow and shrink during the
run of the program through the allocation and deallocation of memory.
Linked lists will be described using both static and dynamic structures.
However, since dynamic structures are usually employed, stacks and queues
will be implemented only dynamically.
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HUONG DAN BOC Hiéu CHU PIEM 9.1

9.1 GIGOI THIEU VE CAU TRUC DU LIEU

Céc chuong trinh may tinh dwgce hinh thanh tir cac thuat toan va cac
cdu trac di liéu. C&c thuat toan dugc dung mot cach rong réi trong
sach nay dé cung cp céc chi dan theo tirng bwdc ma chuong trinh sé
thwc hién. D@ liéu cac bién la di liéu thdé ma thuat toan phai lam viéc.
M6t bién don bi€u thi mot vi tri bd nh¢ von cé thé gitr mat bién thudc
cac kidu dan gian chang han nhw sé nguyén hodc ky tw. Mt cau tric
di liéu 1a mot nhém di liéu trong bd nhé dung dé biéu thi thdng tin
ma thuat toan s dung.

M6t s6 cdu tric dir liéu da duoc kiém tra. VI du mét mang chinh la
mot cau trac di liéu c6 chiéu dai c¢6 dinh dugc xac lap tach biét voi
mot nhom céc vi tri va dwoc goi theo mot tén chdng, méi vi tri cé chia
kiéu dir liéu gi6bng nhau. Hau hét cac ngdn nglr déu cung cdp dé sk
dung c&c ma. Mot I6p la mot cautric dit liéu dwoc goi theo mot tén va
06 thé chita cac ki€u bién khac nhal gling nhw nhém cac dac tinh cd
thé c6 danh cho Iap d6. Cac l6p -dugc ¢du tao sdn cho mot vai ngbn
nglr va chi dwgce trinh bién soan-nhan’ biét ma thoi. Tuy nhién, céac
chrong trinh yéu cau cac kiéu cau trac di liéu khac vén khéng hién
dién trong mdt ngon ngi dac biét.-Ngudi Jlap-trinh-co thé xay dung cac
phan trinh bay cau trdc roi s dung ching trong bat c chuvong trinh
nao von yéu cau st dung di, liéu ddc biét do.

Chuong nay xem xét ba cdu tric di lieu chung ma cac nha khoa hoc
may tinh st dung: cdc danh sach lién két, cac chdong va hang dai.
Nhitng cdu trac nay khéng dwoc cdu tao sdn trong hau hét cac ngon
nglt, mic du ching cé thé duoc dwa vao trong mot vai thu vién bo
sung. Thdong thudng ching phai dugc tao. Cac I6p 1a cac khdi cau tric
Iy twdng danh dé tao cac cdu tric khac bdi vi nguoi 1ap trinh c6 thé
doéng gdi tat ca cac bién va cac dac diém can thiét lai véi nhau dé bat
clr chwong trinh nao s dung thuc thi nhirng cau tric nay dwgc. Do do,
trong moi trwdng hap, cac cdu tric sé duoc tao bang cach s dung cac
Iop trong C++ hoac trong Java.

Co6 hai cach dé cau trac cac thuc thi nay: (1) st dung cac kiéu dir liéu
tinh (mang), va (2) st dung cac kiéu dir liéu dong (con trd). Cac dir
liu tinh s dung mot lwgng bd nhé cd dinh tham chi khi khéng phai
tdt c& cac vi tri déu bi lam day. Cac kiu di¥ liéu dong thi st dung cac
bién con trd va phat trién ciing nhv thu gon lai trong suét qua trinh
chay chuong trinh thong qua viéc cdp phat va hldy clp phat cac bd
nhé. Cac danh sach lién két sé dwgc mo ta bang cach st dung ca cau
trdc tinh 1an cu tric dong. Tuy nhién bdi vi cac cdu tric ddong thwdng
dwgc thye thi do dé cac hang chdng va cac hang doi dugc thyc thi chi
& duéi dang dong ma thoi.
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CHU DIEM 9.2

LINKED LISTS
Danh sacli lién két

A linked list abstract data type (ADT) is a list or chain of items where
each item points to the next one in the list. Each item in a linked list is
called a node. Each node contains the needed data and also the location of
the next item. The data can be in any form, such as an integer, an array, or
even another class object, and is usually maintained in some kind of order
depending upon the specific application. The content of the link varies
depending upon the implementation.

EXAMPLE 9.1 Draw an abstract representation of a single node and a
linked list.

Consider the representation shawn_in Fig. 9-1.

Fig. 9-1 A node and a linked list.

The linked list ADT usually contains member variables for the location of
the beginning of the list and the size of the list. The minimum linked list
functions needed are to construct the list, insert an item into the list, delete
an item from the list, and print the contents of the list. Other functions may
be added if needed, such as to report the size of the list, print the kth item,
search the list, and so forth. The actual code for insert and delete varies
according to whether the list is maintained in order. If-the list is in order,
an item is inserted in its proper spot. All that is needed is to create the node
and then adjust the pointers, as shown in Fig. 9-2.
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Linked lists have a distinct advantage over simple arrays. When insert-
ing or deleting an item in an ordered”linked list, only the pointers are
adjusted. In an array, all items below the insertion point must be moved up
or down to keep the proper order. However, in an array, one can find any
specific item directly (e.g., arrayName[31]). In order to find kth item in a
linked list, the list must-be 'traversed-by following-the'pointer of each node
to the location of the next node. It is impossible to find a single item
without traversing thelentirealist:cTherefore; arraysiare faster for finding a
specific item and linked_lists are _more efficient for insertions and dele-
tions. The specific implementation of most data structures results in some
kind of trade-off between space and time.

9.2.1 Static Implementation of Linked List - Suw thyc thi tinh cla danh
sach lién két

The technique for implementing a static linked list involves using an
array for the list space. The example used in this section is an unordered
list, with items inserted at the end of the list. Each item in the array is a
node. The link of each node contains the array location of the next item in
the list.

EXAMPLE 9.2 Draw a representation of a static linked list. Figure 9-3
shows this example.
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Fig. 9-3/ Static linked fist.

Notice two things about this implementation. First, the array space is a
pool of available nodes which also is a linked fist. When inserting an item,
the first available nodg,is,chosen. In Fig.9-8, if-another item is inserted
into the list it would be placed in spot 3. The list needs to keep track of the
next available node. Second, the array contains_a finite number of loca-
tions and must be big enough for all’ possible lists. For example, an array
may be used for course-fists=Fhe-largest-course-has 100 students and the
smallest has 20. Students add to and drop from the list. The given array
space might have 200 locations. Therefore, there are three numbers that
must be tracked: the maximum available in the array, the maximum to be
used in any given list, and the index of the current number in the list.

EXAMPLE 9.3 Implement in C++ a static linked list of integers.
This is implemented in C++ through the use of the LinkedList class. The
LinkedList.h file is shown in Fig. 9-4a. All the member variables and

functions needed for the list are included. The functions are implemented
in Fig. 9-4b and explained below.
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/4
“class LinkedList
o

typedef int Item;
const int MAX-8; //maximum possi

e in the array
const int END--1; //constant signifies the end of any list
class Node
public:
Item value;
int link;
)é
class LinkedList

private:

Node space[MAX];
int head; //address of the first node in list
int avail; //address of first node available to be used
int maxSize; //maximum number of items in the current list
int size; //number of items in current-kist

public»
LinkedList(int n); //Init izes“the LinkedList as empty with maximum size n.

int SizeO (return size;}; //returns size of llist - use of ine function
void Insert(ltem x); //Inserts an item x in first available spot
void Delete(ltem x); //Removes: the [item ¢+ Rrintsennor if x was not in the list

void PrintList(char mode);//prints the list in two ways for testing - either
//mode-(0) list in order or (@) print array contents

Fig. 9-4a LinkedUst.h.

//LinkedList.cpp - implementation of LinkedList class

linclude«iostream.h>
~include °LinkedList.h”

LinkedList::LinIMdLIat(int n)
//Init es the LinkedList as empty with maximum size n.
head-END;
size-0;
ava H
maxSize-n;
for (int i- I<MAX; i**) //set up all the spaces
C space(i).value*0JD;
space(i).link-i*l;
space(MAX-1) .1 ink.END; //end the total list
8pace(n-1) . link-END; //end the list of available nodes for the current list

void LinkedList: :Xnaert(ltem xX)
//insert x in first available spot and hook at end of list

Fig. 94b LinkedLislcpp.
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int p, current;
//get the first spot
if (avail-=END) cout<<’\n LinkedList::Insert —- list is fyj1 \n"

else

1
p=avail;
avail-space[avail //next available spot
space[p].,value*x; //Fill values

space[p) -1ink»END;

//find the end to hook it up

if (head==END) //hook it at the beginning
head>p;

else

current=head;
while (space(current).link I!»END)
current«space[current].link;

//now current points to last item
//hook it up
space[current].link-p;

)//end else hook at end

size**;

}//end else list is full

void LinkedLis

: Delate(ltem xX)

//find the item
int prev, current;
if (head==END) cout<< *\n LinkedList::Delete - List jis empty \n";
else

(

prev-head;
current=head;
while (space[current].link !-END && space[current] value !-x)

prev-current;
current-space[current].link;

if (space[current].value**x) //item is found

//unhook it

//check to see if it is first in list

if (current«*head) head-space[current].link;
else space[prev].link-space[current].link;

//return space to avai
space[current] .link*avail;
avail-current;
size--;
i
else cout<< *\n LinkedList::Delete “««x«* not found \n*;
)//end else list is not empty
D

void LinkedList::PrintLi»t(char mode)
//prints the list either mode=(0o) list in order or (a print array contents

int i»0;
switch (mode)
{

Fig. 94b (Continued)
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case "07:
cout<<"™\nTHE LIST:\n*“;
i-head;
if (i»<END) cout« “Empty\n*;
else
while (i I<END)

cout<<space[iJ.value<<endl;
i«space(i).1link;

)

break;

case "a“":
cout<<"\nTHE LIST: starts in spot *<head<<endl &
cout<<*The Ffirst available spot is *<<avail<<endl;
for (i-0; i<MAX; i**)

cout<<* I"«i<<* )"<<"\t’<<space li] value<< "\t"<<space liJ _link<<endl &

break;

default:
cout<< *LinkedList: PrintList - error in mode\n";

>

cout<<endl;

Fig. 94b (Continued)

LinkedList(int n): The constructor sets up the needed items for an
empty list that may ultimately, grow lonly-torsize-n.;The head of the list is
set to -1 to signify an empty list. The first available spot is location 0, and
the list of available nodes all -point to.the.empty location following. For
each node, the value is arbitrarily initialized to END. (The initialization
could be set to 0, or 999, or-any-othet number~chosen to represent an
undefined value.) Finally, the last item in the array and the last item in
the available list are both set to END.

Insert(ltem x): The Insert function checks to see if the list is full
(needed for static structures of finite size), gets the next available spot,
adjusts the available list, and then adds the item x at the end of the list. A
different algorithm could be written to insert the item at the beginning.
Aiso, if the list were ordered, an algorithm would be written to insert the
item into its proper location. These functions are shown in the exercises at
the and of this chapter. Since this implementation keeps track of the size
of tjie current list, the size variable is incremented.

Deletedtem x): The Delete function first checks to see if the list is
.empty. If the list is not- empty, the function searches for the item to be
j'eteJ. Two external pointers are needed: one to point to the current node
and one to point to the previous node. The previous pointer follows the
current pointer through the list so that when the item is found it can be
deleted through the adjustment of two pointers. See Fig. 9-5 for an example.
Once the item is found, the item must be removed from the list and the
location returned to the list of available nodes so it can be used again.
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Fig. 9-5 Deleting an item-from’the list - abstract view.

PrintList(char mode): Wsually,the Ririntfunction would print the con-
tents of the list in order. However, this Print function prints the list in two
ways for the purposes of explanation and program, testing. When the mode
comes in as ‘0’ the values of the list are printed in the order in which they
occur in the list. With the~mode~as—a’,“the~entire array is printed. This
print function could be tailored to print in whatever way needed by a
particular application.

EXAMPLE 9.4 Write a section of C++ code to use the LinkedList structure.

Shown below are some consecutive code sections in a mainO function
and a picture of the list and the array after each section.

Code mylist.PrintListCo'); mylist.PnntList(’a’);
LiokadLiat myliat(5); The list: The list: starts in spot -1
Empty The first available spot is 0
/Isets up empty list with: o] -1 1
/IMAX of array = 8 (see h file) n- 2
/Imax size of this list = 5 2 -1 3
B -1 4
[ -1 -1
Gl -1 6
6 -1 7
m -1 -1

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

Chuong 9: Cau truc du ligu 587
Code mylist.PrintList(‘0’); mylist.PrintListCa’);
aylist.law rt (10); The list: The list: starts in spot 0
oyllst.Insert(14); 10 The first available spot is —1
mylict.Insert(9); 14 [0 0 1
nylist.Insert(3)/ 9 m 142
mylist.Insert(15); 3 Pl 9 3
15 PI 3 4
Mist is now full, so avail = -1 4 B -1
1 -1 6
[«] -1 7
m -1 -1
myllst.Delete(10); The list: The list starts in spot 1
myllst.Delete(3); 14 The first available spot is 3
9 [ 0 -1
/+ Start with 1 and follow the 15 m ¥ 2
links for the list. 21 9 4
Start with 3 and follow the links [3] 3 0
for the available nodes. 4 1B -1
Remember, only 0 through 4 can 5 -1 6
be used*/ 1 -1 7
m -1 -1
nyllst.Insert(25)/ The list: The list: starts in spot 1
14 The first available spot is 0
/» Again, start with 1 and follow. 9 [y, 10 -1
the links for the list. 15 m 14 2
Start with 3 and follow the links 25 2] 9 |4
for the available nodes.*/ Blp 25 -1
4 15 3
B -1 6
6] -1 7
m -1 -1

9.2.2 Dynamic Implementation of Linked List - Su thwc thi dong danh
sach lién két

The static implementation of the linked list above had two problems.
First, the array had to be created large enough for any possible applica-
tion, even if not all the spaces were used in a given list. Also, the list of
available nodes had to be maintained by the class itself. In the dynamic
implementation, the available space is all of memory, which is called heap
space, and the available locations are tracked by the computer. Nodes are
created as needed and returned to the heap space for later use. The list
class only needs a pointer to the head of the list and an integer to keep
track of the size.

EXAMPLE 9.5 Write the Java code to implement an ordered linked list.

In an ordered list, each node is less than or equal to the node that
follows it. In this case, the Node is a separate class that handles its own
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operations. These functions allow the LinkedList class to access the Node
class variables. There are two constructors: one to create a Node with a
null link, and one to create a Node pointing to another node. Figure 9-6a
contains the Node class and Fig. 9-6b shows the LinkedList class.

//class definition (Node.java file)

public class Node
<

int value;
Node link; //pointer to itself ia implicit in Java

Node (int xX) this(x, null);) //constructor to create a node with data of *

Node (int x. Node next) //constructor creates node with data of x and points to next in list
value-x;
link«next;

int getvalueO (return value;) //return the value of the node

Node getLinkO (return link;) //returns the next node in the list

void setLink(Node newLink) (link-newLink;) //resets the value of link
Fig. 9-6a-Java Node dass.

//class definition (LinkedList._java file)

public class LinkedList

//instance variables

private Node head; //only head-of| list needed - ally memory is available
private int size; //current size of 'list
//methods
public Link*dlii«tQ( head-null; ) //default constructor
int getSize Q( return size; ) //returns size of list
public void Xna«rt(int x) //inserts x and hooks to begining of list
< Node p, prev, current;
if (head=«null) //1ist is empty
head-new Node(x);
else //insert in order

//find spot to insert

current-head ;

prev=head;

while (current.getLink() !-null kk current.getValue0 <x)
C

prev=current;
current-current.getLink();

if (current--head kk current.getValue(Q>x) //hook at front
head-new Node(x,head);
else if (currentgetLinkQ-»null kk current.getValue() <x)//hook at end;

p=new Node(x);
current.setLink(p);

e)lse //hook in middle
Fig. 9-6b Java LinkedList dass.
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<
p-new Node(x, current); //set p before current node
prev.setLink(p); //hook prev to p
D
size»»;
)
public void Delete(int Xx) //removes x from list, does nothing if not
in list

Node current, prev;
if (head !-null) //list is empty

[¢
//Find  item

currertt-head;
prev«head;
while (current.getLinkQ j-null current_getvalueQ !-X)

prev-current;
current-current.getLink(Q;

)
//if found unhook from list
if (current»«head)

head-current.getLinkO; //unhook from front
sire--;

else if (current.getvalue(Q*«)
prev.setLink(current.getLink (A/Xjrhook from middle
size--;
i
b) //if not found, nothing 19 done
}//end delete

public String toString0 //returns the current list as a string
(C

Node p;

String message»*

p-head;

while (@ j-null)

C

message-message*p.getValue()
p-p-getLink Q;

return message;

Fig. 9-6b (continued)

The LinkedList class has the same methods as the C++ implementation
shown in the previous section with a few minor differences.

Inserttint x): The Insert function maintains the list in order. Methods
that insert nodes only at the front or back are shown in the exercises at
the end of this chapter.

toStringO: The toStringO function does not directly print the list, but
creates a String for the paintO method of the applet to print. If this were
a regular Java application instead of an applet, this method could be coded
to do the actual printing.

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

590 Chapter 9: Data Structures
EXAMPLE 9.6 Write a section of Java code to use the LinkedList class.

Shown below are some consecutive code sections in a paintO function
and the output after each g.drawstringO is executed.

Consecutive sections of Code Output of paintQ

myList=new LinkedList(Q;

int yloc=0;

myList.Insert(25);

myList.Insert(10);

myList.Insert(50);

g.drawstring (‘The list is *,25, oo = b The list 5
g.drawstring (myList.toString(Q 25,yloc+*15); 102550
myList.Delete (25);

myList.Delete (50);

g.drawstring (’The list is *,25, yloc+=15); The listis
g.drawString (myList.toString(Q ,-25,-yloc*=15); 10
myList.Insert (20);

myList._.Insert (1);

myList._.lInsert (14);

g.drawString ("The list is *,25, yloc+=15); The listis
g.drawString (mylList.toString(Q 25, yloc+*15); 11014 20

This section has explained'the'ADT ‘called llinked: list. Each node in the
list contains a field pointing.to_the location of the next node in the list. The
structure can be an ordered or unordered list. Nodes can be inserted in
order, at the beginning, or at the end of the list, depending upon the
specific application. Other ADTs that can be built using the same linked
structure are stacks and queues.

HUONG DAN DQC HIEU CHU DIEM 9.2

9.2 CAC DANH SACH LIEN KET

Kiéu dd lieu trau tuong danh sdch lien két (ADT) la mot danh sach
hodc mot chuoi cdc hang mue a do moi mot hang mue lai tr6 den hang
mue ké tiép trong danh sach. Moi hang mue nadm trong mot danh
sach lién kétgoi la mot nut. M6i niit co chifa dii liéu can thiét va vi tri
clia hang mue ké tiép. Du lieu cd thé a dang bat ky, chdng han nhu a
mot dang so nguyén, mot mang hodc tham chi mot doi tugng lap khac
va thuang duac gili theo mot vai kiéu thd tu phu thudc vao ling dung
chuyén hiét ciia nd. NOi dung ciia lién két sé thay doi da dang phu
thuéc vao viéc thic thi.
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VI DU 9.1 V& cach trinh bay mdt nat dan va mdt danh sach lién
két. Khdo sat cach trinh bay dwgc minh hoa trong hinh 9.1

Hinh 9.1 Mot nat va mot danh sach lién két

Danh sach lién két ADT thwong-céchlra cac bién phan t&r danh cho vi
tri bat dau ctra danh sach va kich thwéc clia danh sach. Cac ham
danh sach lién kétctdivthidu: can thiétjdé cdu taojdanh sach la: chén
moét hang muc vao danh sach, x6a bd mot hang muc khéi danh sach,
va in ndi dung ctia;danh sach. Cac ham khac-co:thé duoc bd sung néu
can chéng han nhw dé bao céo kich thwdc clia danh sach, in hang muc
thé k, tim kiém danh"sach v,v. ma thirc té danh dé chén va hay bo sé
bién thién tly theo danh sach dé bao quan theo thi tw. Néu danh sach
nam theo tht tw, mot hang muc duwoc chén & mot dia chi hoan chinh.
Tat ca diéu can lam d6 la tao mot nirt roi chinh stra cac con tré nhuw
minh hoa & hinh 9.2.

Céac danh sach lién k&t c6 mot wu diém ndi bat so v&i cac mang don.
Luc chén hodc xéa bé mot hang muc trong moét danh sach lién két co
thi tw, chi c6 cac con trd la duoc diéu chinh. Trong mot mang, tat ca
cac hang muc ndm sau diém chén déu phai dugc di chuyén Ién hoic
xudng dé& gilr cho th& ty hoan chinh. Tuy nhién trong mot mang,
nguoi ta c6 thé nhin thay bat ky hang muc chuyén biét nao mot cach
triec tiép (vi du arrayName[31]). D& tim hang muc th® k trong mét
danh sach lién két, danh sach lién két I.hai dwoc chuyén vi boi con trd
theo sau clia m&i mot nGt dén vi tri cda nGt ké tiép. Ta khdng thé tim
dwoc mot hang muc don ma khdng chuyén vi toan bd danh sach. Do
do6 cac mang la phwong thiic nhanh d€ mot hang muc dac biét va cac
danh sach lién két hiéu quad hon nhiéu trong céng viéc chen va hay.
Viéc thuc thi chuyén biét hau hét cac cau trdc di liéu sé cho ta két qua
c¢6 mot vai kiéu thuan lgi gitta khéng gian va thoi gian.
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Linked list of nodes

Insert a node

head
data  next

\ data  next 12 dm  ncAi
10

data next 15 END
14

Hinh 9.2 Chén mot nut vao danh sach lién két
9.2.1 Thuc thi tinh clta danh-sach Hién két

Ky thuat dé thuc thi mot danh:séch Hién két tinh bao gém viéc st
dung mot mang danh cho khéng gian danh sach. Vi du duwgc dung
trong muc nay la mdt danh sach khong dugc sdp x8p theo thi tu véi
cac hang muc duwgc chén & cubi danh sach. M6i hang muc trong mdt
mang & mot nat. Lién ket ctias moilimot natlcéchra vi tri cla hang
muc ké tiép trong danh séach.

VI DU 9.2 V& so do' trinh“bay 'mot danh'sach’lién két tinh
Hinh 9.3 minh hoa vi du nay

Abstract Linked Lia

head

\ ffctfa next data next dala nexi
15 12 *tm 14 LND

Static Array Inclenertaion of Linked List

dala ne«
head 0 12 1
1 1 1 -1 signifies EM)of hst
2 5 0
3

Hinh 9.3 Danh sach lién két tinh

Lru y hai diéu vé viéc thuc thi nay. Trudc tién, vung khéng gian
mang phai la mot ving cac nlt ¢ sdn von cling 1a mot danh sach lién
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két. Lac chén mot hang muc, nat c6 sdn dau tién phai dwoc chon.
Trong hinh 9.3, néu mot hang muc khac dugc chen vao danh sach thi
né sé duoc dat & diém 3. Danh sach can phai gilr 16 trinh cta nat ¢o
san ké ti€ép. Th hai, mang c6 chira mét s6 hitu han cac vi tri va phai
d0 16n danh cho tét ca cac danh sach cé thé co. Vi du mdt mang cé thé
dugc dung cho danh sach khéa hoc. Lép hoc 16n nhat ¢ 100 hoc vién
va 16p hoc nhd nhat cd 20 hoc vién. Cac hoc vién dwgc b sung thém
va duoc loai bo cac danh sach. Khdng gian mang da cho co thé Ién
dén 200 vi tri. Do do, phai c6 ba séphai dugc theo déi dé la gia tri cuc
dai co thé c6 sdn trong mang, gia tri cuc dai nay dwoc dung trong bét
clr danh sach da cho nao va chi sb cla s6 hién tai trong danh sach.

VIDU 9.3 Thyc thi trong CHmot danh séch lién két tinh céc s6 nguyén

Diéu nay duoc thuc thi trong CH- théng qua viéc s dung I6p
LinkedList. File LinkedList.h dwgc minh hoa & hinh 9.4a. Tat ca cac
bién phan tl va cac ham can cho danh sach nay c*rng dwgc dwa vao.
cac ham dugc thyc thi trong hinh 9.4bjva dugc giai thich dwéi day. **
Hinh 9.4a LinkedList.h.

/e

=class LinkedList

-/

typedef int Item;

const int MAX *8; //maximum possible in th® array

const int END--1; //constant; signifies, the:end of any.list

class Node

public:
Item value;
int link;
1S
class LinkedList
i

private:

Node space[MAX];
int head; //address of the first node in list
int avail; //address of first node available to be used
int m&xSize; //maximum number of items in the current list
int size; //number of items in current list

public:
LinkedList(int n) ; //1Initializes the LinkedList as empty with maximum size n.

int Sized {return size*); //returns size of list - use of inline function
void Insert(ltemx) ; //Inserts an item x in first available spot
void Delete(ltem X); //Removes the item x - Prints error if x was not in the list

void PrintList (char mode) ;//prints the list in two ways for testing - either
//mode*(0) list in order or (@ print array contents

Hinh 9.4b Linked.List.cpp.
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//LinkedList.cpp - implementation of LinkedList class

=include«iostream.h>

=include °’LinkedList.h*

LinkedList::LinkedList(int n)

//Initializes the LinkedList as empty with maximum size n.

<

head .END;
size-0;
avail=0;
maxSize.n;
for (int i«0; i<MAX; i**) //set up all the spaces
{ spaced] .value«EUD;
spaced] -link«i»l;

space[MAX-1] . link.END; //end the total list
space[n-17.1ink.END; //end the list of available nodes for the current list

void LinkedList::In*«rt(ltem x)
//insert x in first available spot and hook at end of list

int p, current;
//get the first spot
if (avail*.END) cout<<>\n LinkedList::Insert -- list is full \n”;

else
pavail
avail«space[avail].link; //next available spot
space[p) -value»x; //Tadl_values

space[p] - Hink»END;

//find the end to hook it up

if (head*«END) //hqok)|it) at-the, beginming
head«p;

else

current«head;
while (space(current].link j.END)
current«spacefcurrent) . link;

//now current points to last item
//hook it up
space[current] .link«p;

)//end else hook at end

size**

)//end else list is full

void LinkedList: (Item X)

//find the item
int prev, current;
if (head==END) cout<< *\n LinkedList::Delete - List is empty \n”;
else

Hinh 9.4b (tiép theo)
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prev-head;
current«head;
while (space(current].link !=END && space(currentJ.value !-x)

prev-current;
current-space(current].link;

if (space(current].value*=x) //item is found

//unhook it

//check to see if it is first in list

if (current«»head) head=space[current].link;
else space[prev].link=space[current].link;

//return space to avail
space(current].link=avail;
avail-current;

size--;

else cout« *\n LinkedList::Delete * «x« ” not Tound \n*;
)//end else list is not empty

}

void LinkedList::PrintLiat(char mode)
//prints the list either mode=(0) list in order or (@ print array contents
<

int i=0;

switch (mode)

case
cout<<“\nTHE LIST:\nm;

cout<<’Empty\n*;

while (i !=END)

cout<<space[i].value<<endl;
i=space[i].link;
>
break;

case "a":
cout<<”’\nTHE LIST: starts in spot *<<head<<endl;
cout<<’The Ffirst available spot is ’«avai I<<endl ;
for (i=0; i<MAX; iee)
cout<< "("<<I<<"] "<< "\t"<<space [i] -value« "\t «space li] .link<<endl ;
break;
default:

cout«’LinkedList: PrintList - error in mode\n";

cout<<endl;

Hinh 9.4b (tiép theo)
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LinkedListttnt n): Bo ciu tao xdc 1ap cac hang muc cén thiét danh
cho mét danh sach tréng dé co thé chiphat trién sang mot kich thudc
n. PAu cla danh sach dwgc xac 1ap sang - 1 d€ chi rd mot danh sach
trong. Vi tri c6 sdn dau tién la vi tri 0, va danh sach cac nat cé sdn tat
c& déu trd dén vi tri tréng theo sau d6. BEi voi mbi nat, gia tri 1a tay
y va dugc khéi tao sang END. (Su khédi tao cé thé dugc 1ap sang 0,
hodc 999, hodc bat cv s6 nao khac dwgc chon dé trinh bay mot gia tri
khéng xac dinh.) sau cung, hang muc cudi cung trong mang va hang
muc cudi cting trong danh sach c6 s&n ca hai déu dugc xac lap sang
END.

Insert(ltemx): ham Insert kiém tra xem th& danh sach cé day hay
khdng (can thiét cho c&c cau truc tinh cla kich thwdc hitu han), nhéan
diém c6 s&n ké tiép, didu chinh danh sach bién rdi b6 sung hang muc
o cudi danh sach. Mot thuat toan khac c6 thé dwoc viét dé chén hang
muc & dau. Cilng vay néu danh sach duwgc xép theo thi tw, thi mot
thuat toan dugc viét dé chén hiang muc nay vao vi tri tiéu biéu cua n.
Cac ham nay duvoc minh hoa trong|bai tap & cudi chuong. Béi vi cau
Iénh nay theo d6i kich thuéc/cla danh sach hién tai, cho nén kich
thu¢c bién nay dwgc gia tang.

Deletedtem x): Ham Delete truéc tién ki€ém tra xem thir danh sach
¢6 bi trong hay khdng. Néu danh sach nay khdng trong thi ham sé tim
ki€m hang muc bi x6a bd. can phai co hai con tro bén ngoai: mot dé
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trd dén nat hién tai va mot dé tré dén nat trwée do. Con trd trwée do
phai di theo sau con tré hién tai théng qua danh sach dé lic hang
muc dwgc tim thay, thi n6 cé thé bi x6a bo théng qua viéc digu chinh
hai con trd. Xem hinh 9.5 d& c6 mot vi du. Mdi khi hang muc da duoc
tim thdy, thi hang muc dé sé bi x6a bd khéi danh sach va vi tri tra vé
danh sach cac nat cd sdn dé c6 thé duoc dirng lai.

PrintListfchar mode): Théng thudng ham Print sé in ndi dung cla
danh sach theo th® ty. Tuy nhién, ham Print in danh sach theo hai
cach vi muc dich giai thich va vi th&r nghiém chwong trinh.Lic ché do
nam & vi tri “0”thi cac gia tri clia danh sach dugc in theo thr ty ma
chling xay ra trong danh sach. V&i ché dd & vi tri "a”thi toan bd mang
dugc in. Ham print nay cé thé diéu ph6i dé in bat cl cach nao can
thiét béi mot trinh (ng dung dac biét.

VIiDU 9.4 Viét mot muc mé C++ dé st dung cdu tric LinkedList.

Du6i day la phan minh hoa cac muc-ma I_ién tuc trong ham mainO va
hinh &nh cla danh sach va mang sau méi mdt muc.

Code mylist:PrintList(‘0"); mylist.PrintList(‘a’);
Link«dLi«t nyliat(5); The list: The list: starts in spot -1
Empty The first available spot is 0
/Isets up empty list with: 1) -1 1
/IMAX of array = 8 (see .h file) [ -1 2
/Imax size of this list = 5 mie -1 3
Bpoctoo4
M -1 -1
E
6) 71 7
m -1 -1
myllst.insert(10); The list: The list: starts in spot 0
myllat.Insert(14); 10 The first available spot is -1
myli*t.Insert(9); 14 100 0 1
myllst.Insert(3); 9 [ 2
mylist.Insert(15)i 3 p] 9 3
15 1y 3 4
st is now full, so avail - -1 [ 1 -1
15 -1
[«] -1
m -1 -1
myllst.Delete(10); The list: The list: starts in spot 1
myllst.Delete(3)i 14 The first available spot is 3
9 100 10 -1
/+ Start with 1and follow the 15 m v 2
links for the list. H 9 4
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Start with 3 and follow the links 13] 3 0
for the available nodes. w 15 -1
Remember, only 0 through 4 can BLo-1 6
be used*/ e -1 7
m -1 -1
myllat.Insert(25); The list: The list starts in spot 1
14 The first available spot is 0
/» Again, start with 1 and follow 9 0] 10 -1
the links for the list. 15 in 14 2
Start with 3 and follow the links 25 P] 9 4
for the available nodes*/ @ 2 -1
w 15 3
B -1 6
] -1 7
m -1 -1

9.2.2 Thuc thi dong danh sach lién két

Thuc thi tinh cla danh sach lién két trén day cé hai van de. Trudc
tién, mang phai duoc tao ra d 1én cho bat ¢t (’ng dung nao cé thé co,
tham chi, ngay ca khi khong c6 khoang trong nao duwgc dung trong
danh sach da cho. Clng nhuw c&c nUt cé sin trong danh sach phai
duoc gilr lai bai 16p d6. Trong viéc thuc thi dong, khong gian cé sén
tat ca 1a bd nho goi lalhEapspace; va lGac-vi[trilcos8n dwoc theo ddi boi
may tinh, cac nat dugc tao theo nhu ciu va tra vé khdng gian heap dé
st dung sau nay. Lép danhisachichi cdnmotrcon,tro trd dén dau cua
danh sach va mot s6 nguyén theo ddi kich thuoc.

VIDU 9.5 Hay viét mdt ma Java dé thwc thi danh séch lién két theo
thir tu.

//class definition (Node.java file)

public class Node

int valueé
Node link; //pointer Co itself is Implicit in Java
Node (inc X) thia(x, null);} //constructor to create a node with of X

Node (inc X. Node next) //constructor creates node with data of X and points to next in list

value*x;
link-next;
int getvaluel) (return value;) //return th« valu« of th« node
Node getLinkl) (return link;) //returns the next node in th* liat

void setLink(Node newLink) (link-newLink;) //resets the value of link
Hinh 9.6a L6ép Java Node.

Trong mdt danh sach th¢ tw, mdt nat phai nhé hon hodc bing nat
theo sau nd. Trong truong hop nay thi Node 1a mot I6p riéng biét dé
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x& ly cac phép tinh cla riéng nd. Cac ham. nay cho phép I6p LinkedList
truy cap vao cac bién 16p Node. C6 hai bd cau trdc: mot dé tao nén mot
Node voi mot lién két tréng (null), va mot d€ tao ra mot Node tro dén
mot nat khac. Hinh 9.6 a ¢6 chiva I6p Node va hinh 9.6b biéu thi l6o
LinkedList.

//class definition (LinkedList.java file)

public class LinkedList

//instance variables

private Node head; //only head of list needed - all memory is available
private int size; //current size of list
//methods
public LInkedLletQ( head.null; ) //default constructor
int getSize Q( return size; ) //returns size of list
public void Inatrtlint x) //inserts x and hooks to begining of list
C Node p. prev, current;
if (head--null) //1ist is empty
head«new Node(x) ;
else //insert in order

//Find spot to insert

current>head;

prev.head;

while (current.getLinkO jmnull €K current.getValueO <x)

[

prev-current;
current-current.getLinkO ;

if (current-fhead £f ) current.getValued>x). //hook at front
head-new Node(x.head):;
else if (current.getLinkO--null It current.getValue0 <x)//hook at end;

p-new Node(x) i
current._setLink(p);

else //hook in middle

p-new Node(x, current); //set p before current node
prev.setLink(p); //hook prev to p
)
»
size««;
)
public void Dal«t«(int X) //removes x fro® list. does nothing if not
in list

Node current, prev;
if (head j-null) //list is empty
//find ice®
current-head;
prev-head;
while (current_getLinkQ j-null (fc current.getvalue0 .-X)

prev-current;
current.current.getLinkQ»

)
//if found unhook fro« list
if (current--head)

head-current.getLink(Q ; //unhook from front
size--;

Hinh 9.6b L&p Java LinkedList
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else if (current.getvalue(Q>-x)

prev.setLink(current.getLink (Munhook fro« Middle
size--;

D //if not found, nothing la done
»//end delete
public String toStrina0 //return* the current list a* a string
Node p;
String message-- *s
p.head;

while (@ I-null)
message-message*p.getValue(Q & *>

p-p.getLink(Q);

return message;

Hinh 9.6b (tiép theo)

Lép LinkedList c6 cac phvong phapigiang hét nhw C++ nhw minh hoa
& phan trudc day voi mot vai sy-khac biét nho.

Inserttint x): Ham Insert gilt lai danh sach theo thi t. Cac phuong
phap dé chén cac niit,ohi & dang, tiwde hodd dangsau nhu minh hoa
trong cac bai tap & cudi chuong nay.

ToString():Ham toString®: khdng:intryc:tiép danh sach , nhung tao
ra mot string (chudi) danh cho phuong phap paintO cda trinh (ing
dung dé in. Néu day la mét trinh (tng dung Java binh thvong thay vi
mot applet, thi phuong phap nay co thé dwoc tao ma dé thuyc hién viéc
in n thuc té.

VIiDU 9.6 Hay viét mot phdn trong ma Java dé st dung lap LinkedList.

Phan minh hoa duwgi day la mét vai muc ma ké can nhau trong ham
painto va két qua xuat sau khi g.drawstringO dugc thuc thi.

Consecutive sections of Code Output of paint()

rayList=new LinkedList();

int yloc»0;

myList.Insert(25);

myList.Insert(10);

myList.Insert(50);

g.drawstring ("The list is ’,25, yloc+»15); The list is
g.drawstring (myList.toString(), 25,yloc+-15); 1025 50

myList.Delete (2b);

myList.Delete (50);

g.drawstring ('The list is *,25, yloc-»»15); The bstis
g.drawstring (myList.toString(), 25, yloc*«15); 10
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myList.Insert (20);
myList.Insert (O ;
myList.Insert (14);
g-.drawstring (The list is *,25, yloc*-15); The Iistis
g.drawstring (myList.toString(Q 25, yloc*-15); 1101420

Muc nay da giai thich ADT duoc goi 1a danh sach lién két.M&i nat
trong danh sach nay c6 chira mot trudng tré dén vi tri nat ké tiép cla
danh sach. C&u tric c6 thé 1A mdt danh sach theo thi tw hodc mot
danh sach khong theo th tw. Cac nut c6 thé dwgc chen theo thi tw, &
phan dau hoac & phan cudi cla danh sach, phu thudc vao cac rng
dung chuyén biét. Cac ADT khac cé thé dugc ciu tao bang céach st
dung cdu trac lién két giong nhu cac hang chdng va cac hang dai.
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CHU PIEM 9.3

STACKS
Xép ciibng (Hang cliéng)

A stack is a particular type of linked list where the items are always
added to the top and removed from the top. The stack is usually called a
last-in, first-out (LIFO) structure. One can have a stack of cards, a stack of
plates, or a stack of clothing. In each case, the only available item is the
one on the top. Many applications, such as the parsing of input data, rely
on stacks. The computer also uses stacks during the processing of subrou-
tine calls to keep track of the calling sequence.

EXAMPLE 9.7 Write a C++ implementation of a stack.

A C++ Stack class is shown below. The Stack.h interface file is in Fig.
9-7a and the Stack.cpp implementation}is in Fig. 9-7b. This stack imple-
ments dynamic memory and a stack (of\characters rather than the integers
shown in the linked lists of the previous section. In C++, a pointer variable
is declared using an asterisk (e.g.,-Node*p;) and then the fields of the node
are accessed through the operator (e.g., p->value = a’;) instead of
through the dot operator, shown above.in Java.

//Stack.h - dynamic version of stack

<include <iostream.h>
typedef char Item;

class Node

ijlic:
Item value;
Node *link;
Dé

class Stack

private :
Node =3tackTop; //a pointer to the top Node of the stack (or NULL if empty)

public:
StackQ; //initializes a new stack as empty
void Push(ltem x); //pushes the item x onto the stack
Itern PopQ; //pops and returns the top item from the stack
Item TopQ:; //returns the top item from the stack without popping it
int Size(); //returns the number of items in the stack
void PrintStack(Q; //prints the contents of the stack
);

Fig. 9-7a stack.h.
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The only private member variable in this example is the pointer to the
top of the stack. The member functions in addition to the constructor are:

push, or insert, an item onto the top of the stack
pop, or remove, the top item

look at the top item but leave it on the stack
find the size

¢ print the stack

Push(ltem x): It is important to note that in the push function, the
only time the stack is full is if the computer’s entire memory is used and
the new() call returns a NULL. This can occasionally happen if a.push
function is in the body of an infinite loop. If the stack is not full, the Item
x is placed at the top of the stack.

* & o o

//Stack.cpp - dynamic version of stack

«include«iostream.h>
=include “Stack.h™

Stack: :StackQ { stackTop-NULL; ) //initializes a new stack as empty
void Stack: :Puch(Item x) Z/pushes the item x onto the stack
<

Node *p;

p»new Node;
if (p--NULL) cout« “\n Stack: :Push - entire memory jis full \n*;
else

p->value-x;
p->link»stackTop;

atackTop-p;
) >
Item Stack::Pop Q //pops and returns the top item from the stack
Item x-0; //creates a null character
Node *pj
if (stackTop*»NULL) cout« *\n Stack::Pop - empty stack\n*;
else
p-stackTop;
x*p->value;
stackTop«p->link;
delete p; //return location to available memory
} return x;
Item Stack: ;TopQ //returns the top item from the stack without popping it
Item x«0; //creates a null character

if <stackTop--NULL) cout« *\n Stack: :Top - empty stack \n";
else x-stackTop->value;
return x;

]

int Stack: :Si*e() //returns the number of items in the stack

int j-0; Node *p;
p-stackTop;
while (p i-NULL)

Fig. 9-7b Stack.cpp.
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while (p j<NULL)
pap->link;
P4+
return j;

void Stack: :Priot8tack() //prints the contents of the stack

Node *p;

p-stackTop;

cout« «\nThe STACK: \n*;
while (p I-NULL)

cout«p->value<<endl;
p-p->11nk;

Fig. 9-7b (Continued)

PopO: The pop adjusts the stackTop pointer to remove the first item in
the stack if the stack is not empty. The memory is returned to the operat-
ing system through the delete p command; and the Item is returned as the
function value to the calling procedure.

TopQ: This function returns the=first-item without actually removing it
from the stack. In some implementations this is called peek.

SizeO and PrintStackQi|Both:sthese functionstravierse the entire stack,
one counting the items and the other printing them. A separate pointer p
must be used to traverse the stack,rather than. the stackTop so that the
stack remains intact.

EXAMPLE 9.8 Write a short section of code to create and manipulate a
simple character stack. Here is a sample mainO function along with the
resultant output.

Consecutive Code Sections Output
Item x; The STACK;
Stack myS; t
myS .Push("c™); a
myS _Push("a*®); c

myS .Push("t®) ;
myS .PrintStackQ ;

myS .Push("s™); Hie STACK:
myS.PrintStackQ; s

a

c
x-myS.Pop();
cout<<endl<<x<<" is popped\n®; s ispopped
myS .PrintStackQ; The STACK:

t
a
c
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HUONG DAN BOC HIEU CHU PIEM 9.3

9.3 HANG CHONG

Hang chong 1a mot kiéu danh sach lién két ddc biét & d6 cac hang
muc luén ludn dugc cdng uao trén dau va bi xéa bd dau. Cac hang
chéng thwong dwoc goi la cdu tric Last-In, First-Out (LIFO) (vao sau
ra trvdc). Nguoi ta c6 thé cd mdt chong cac 14 bai, mot chdng cac tdm
hodc mot chdng 4o quan. Trong mdi mot trwdng hop hang muc cé sén
duy nhét chinh la hang muc bén trén ctng. Nhiéu trinh (ng dung
chang han nhv viéc x& ly roi rac di* liéu dat ca s trén cac hang
chdng. May tinh cling st dung cac hang choéng trong quéa trinh x& ly
cac cudc goi theo thl tuc con dé theo d&i tudn tv goi.

Vi DU 9.7 Hay viét mot C++ thuc thi mot hang chdng.

Lop C++ Stack dugc minh hoa du¢i day. File giao dién Stack.h ¢ hinh
9.7'a va file thuc thi Stack.cpp dugc cho & hinh 9.7b. Chéng nay thuc
thi bd nhé dong va mot hang|chdng cac ky tv thay vi cac s6 nguyén
nhv dwgec minh hoa trong cac danh sach lién két clia muc truéc day.
Trong C++, mot bién con trd dwgc khai bao bang cach st dung mot ky
tw thay thé (asterisk) (vi du, Node*p;) va roi cac trwdng cla nat duoc
thdng qua toan te (vi dy, p->value =“a™) thay vi thong qua mot
toan t& chdm nhuv (minh) hoaltrén |day trong [Javal

//Stack.h - dynamic vensionmof stack

<include <iostream.h>
typedef char Item;

class Node
public:

Item value;
Node *link;

class Stack

private:
Node *stackTop; //a pointer to the top Node of the stack (or NULL if empty)

public:
Stack Q & //initializes a new stack as empty
void Push(ltem x); //pushes the item x onto the stack
Item PopQ; //pops and returns the top item from the stack
Item Top(); //returns the top item from the stack without popping it
int SizeQ; //returns the number of items in the stack
void PrintStackO ; //prints the contents of the stack
)

Hinh 9.7a Stack.h
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//Stack.cpp - dynamic version of stack

=include<iostream.h>
«include "Stack.h~

Stack: :Stack(Q { stackTop-NULL; ) //initializes a new stack as etnpty
void Stack: :Pu«h(ltem x) //pushes the item x onto the stack
Node *p;

p=new Node;
if (p==NULL) cout<< *\n Stack::Push - entire memory is full \n"
else
<
p->value=x;
p->link»stackTop;
stackTop-p;

) >
Item Stack::Pop O //pops and returns the top item from the stack
Item x=0; //creates a null character
Node *p;
if <stackTop«=NULL) cout<< *\n Stack::Pop - empty stack\n*;
else
p-stackTop;
x-p->value;
stackTop=p->link;
delete p; //return _location to available memory
return Xx;
Item Stack: :Top() //returns’ the' top -item ‘from 'the'stack 'without popping it
Item x-0; //creates a-null ,character

if (stackTop»»NULL) cout<<'*\n Stack::Top -‘empty‘stack \n*;
else x«stackTop->value;
return x;

int Stack::Size(Q //returns the number of items in the stack

int j»0; Node *p;
p«stackTop;
while (p 1=NULL)

p*p->link;
e
P

return j;
)

void Stack::PrintStack() //prints the contents of the stack
Node *p;
p-stackTop;
cout<< *\nThe STACK: \n*;
while (p !=NULL)

cout<<p->value<<endl;
p»p->link;

Hinh 9.7b Stack.cpp.
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Phan ti riéng biét duy nhéat cd san trong vi du nay Ia con trd trd dén
trén cling clra chéng. Cac ham phan t& b6 sung cho bd cau tric la:
* ddy hodc chén mot hang muc lén phan cao nhét clia hang chong
* di doi hang muc trén cung

* xem xét hang muc trén cung nhung van dé no & trén hang chdng
* tim kich thudc

* in hang chong

Pushdtem x): Diéu quan trong can lwu y réng trong ham push, thoi
diém duy nhat dé hang chdng dwoc day dé 1a néu bd nh¢ téng thé may
tinh dwoc dung va cudc goi new() tra vé mot NULL. Digu nay co thé xay

ra thinh thodng néu ham push ndm trongvong I3p vd han. Néu hang
choéng nay khong bi day, thi hang muc x dwgc dat o trén dau cla chdng.

PopO: Pop digu chinh con tro d€ x6a bé hang muc ddu tién trong
hang chdng néu hang chong nay-khéng tréng. B nhé nay duoc tra vé
v6i hé dieu hanh thong qua lénh delete p, va hem duoc tra vé duoi
dang mot gia tri ham cho viéc goi'thu tuc.

TopO: Ham nay trd vé hang muc-dau-tién ma khéng that sy xéa bd né
khdi hang chéng. Trong mot vai quy trinh thyc thi né dugc goi la peek.

SizeOand PrintStack0!:0Calhai Han:nay Iddulichuyén vi toan bd
hang chong, mot ham dé dém cac hang muc va kia in chiing. Mot con
tré p riéng biét phaiduec ding dé.chuyén vishang chdng thay vi dung
stack Top dé hang chdng nay van con nguyén ven.

Vi DU 9.8 Viét mot doan ma ngén dé tao va x& ly mot chong ky tw
don gian. Du6i day la vi du v&é ham main() cung véi két qua xuat clia
no.

Consecutive Code Sections Output
Item x; The STACK:
Stack mys; " t
myS.Push('c’); a
myS.Push(*a’); c

myS.Push('t") ;
myS.Printstack();

myS.Push('s’); The STACK:
myS.Printstack(); $

a

c
x»myS.Pop();
cout<<endl<<x<<" is popped\n; s is popped
myS.PrintStacM ); The STACK

a
Cc

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

608 Chapter 9: Data Structures
CHU DIEM 9.4

QUEUES
Hang doi

A queue is a particular type of linked list where the items are always
added to the back and removed from the front. The queue is usually called
a first-in, first-out (FIFO) structure. There can be a queue of people pur-
chasing tickets, a queue of cars waiting at a car wash, or a queue of items
on a conveyor belt. In each case, items are added at the back and leave
from the front. Network operating systems use queues to process printing
requests. Documents can be submitted to a printer, and the printer will
process these documents in the order in which they were received.

EXAMPLE 9.9 Write the Java code to implement a Queue class. A Java
Queue class is shown below. The-Node.Java is in Fig. 9-8a and the
Queue.Java is in Fig. 9-8b. This queug-implements dynamic memory with a
queue of characters rather than the ‘integers shown in the linked lists.

//Node.java for use in character Queue

public class Node

{

char value;

Node link; //pointer/isUinphicit in Java

//constructor to createwasnodeswith=data=of=s
Node (char x) (this(x, null);)

//constructor creates node with data of x and points to next in list
Node(char x, Node next)

{

value=x;
link=next;
>

//returns the value of the node

char getValueO {return value;)

//returns the next node in the list

Node getLinkO (return link;)

//resets the value of link
void setLink(Node newLink) {link=newLink;)
Fig. 9-8a Node.java.
Instance variables are pointers to the front and the rear of the queue.

The methods implemented are similar to the ones needed for the Stack:
the constructor, putting something onto the rear of the queue, removing a
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node from the front of the queue, looking at the front of the queue, finding
the size, and returning the string value of the queue. Logic for these Queue
functions is similar to the logic of the Stack functions.

//class definition (Queue.java file)

public class Queue

//instance variables
private Node front, rear;

//methods
public Queue(Q
{ front«rear=null; )

public void Enqueue(char x)

Node p=new Node(x);
if (rear==null)

front=p;
rear=Ffront;

else

rear.setLink(p);

rear=p;
D
¥
public char Dequeuel)
(C

char ch»* *;
if (front 1*null)

ch=front.getValue(Q;
front=Ffront.getLinkQ;

return ch;
}//end delete

public char FrontQ
1
char ch=" =;
if (front !=null)
ch=front.getValue(Q;
return ch;

}//end delete

F

g

//pointer to front and rear

//default constructor

//inserts x at the end of the queue

//create node with null link;
//it list is empty, item is first

//insert at rear

7/removes! from front of list

//if queue not empty

//unhook from front

//returns front of list

//if queue not empty

. 9-8b Queue java
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int Size Q //returns size of queue
{
Node p;
int j-0;
p-front;
while (p t«null)
{
Zee;
p*p.getLink();
¥
return j;
)

public String toStriag0 //returns the current queue as a string

Node p;

String message=*

p*front;

while (p !=null)

i
message=message+p.getValue )+
p=p.getLink();

»

return message;

Fig. 9-8b (Continued)

EXAMPLE 9.10 Write a short Java function to test the Queue class.

Here is a sample paintO function to create and manipulate a simple
character queue, along with the resultant output.

Consecutive Code Sections Output
myg=new Queue();
int yloc=0;
for (char ch="A"; ch<’D'; ch+f) myq.Enqueue(ch);
g.drawstring (’The queue is *,25, yloc**15); The queue ts
g.drawstring (myq.toString(), 25,yloc+=15); ABC

char x=myq.Dequeue();
g.drawstring

(x** was the character dequeued ’,25, yloc 25); A was the characier dequeued
g.drawstring (‘The queue is *,25, yloc*=25); The queue is
g.drawstring (myq.toString(), 25, yloc*=15); BC

for (char ch='x"; ch<='z"; ch++) myq.Enqueue(ch);
g.drawstring

(‘The front of the gq is **myg.Front(),25, yloc+=25); The frontoftheqtsB
g.drawstring (‘The queue is “,25. yloc-*-*25) ; The queue is
g.drawstring (myqg.toString (), 25, yloc«-=15); BCxyz
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Many built-in structures are available for use both in c++ and Java.
Other ADTs can be built by the programmer and adapted for any applica-
tion. The linked lists, stacks, and queues explained in this chapter provide
a starting-point. In each case, the Node contains the actual data. Those
data could be an integer, a character, a string, or an object of any other
class. Recall that one of the goals of object-oriented programming is the
reuse of code. The sequential development of the structures in this chapter
effectively illustrates this point. Several of the exercises at the end provide
the reader a way to extend the use of these data structures.

HUONG DAN POC Hiéu CHU DPIEM 9.4

9.4 HANG DBQI

M6t hang dai chinh 1a mét kiéu danh séch lién két dac biét & cac hang
muc luén luén dwgc bd sung vao dudi DO bi x6a bd khoi dau. Hang dai
dudi nay con duogc goi la ciu-trac First-In, First-Out (FIFO) (vao
truéce ra trwdc). O day co thé 1a xép hang dudi nhirng ngudi dang mua
vé, mot xép hang cac xe hai cho-doi dé'sira xe, mot hang dai cac hang
muc trong mot day chuyénchuyén-tail Trong mdi trwdng hop nhu thé
cac hang muc dwgc bd sung vao cudi va ra khdi dau. Cac hé diéu hanh
mang s dung cac hangidei-d&xdr lycae yéu cawin &n. Cac tai liéu co
thé truyén vao trong mot may in, va may in sé& xr Iy nhitng tai liéu
nay theo th tv ma, ching nhan, duoe.

VIiDU 9.9 Hay viét mot.ma. Java.dé thuc.thilép Queue. Mot I6p Java
Queue dugc minh hoa dudi day. Node.Java ndm & hinh 9.8a va
Queue.java ndm & hinh 9.8b. Hang dei nay thuc thi bd nhé dong voi
mot dudi cac ky tu thay vi mot sé nguyén duoc minh hoa trong cac
danh sach.

//Node.java for use in character Queue

public class Node

{

char value;
Node link; //pointer is implicit in Java
//constructor to create a node with data of s

Node (char x) (this(x, null),&>

//constructor creates node with data of x and points to next in list
Node(char x, Node next)
<

value-x;

link=next;

)
Hinh 9.8a Node.java
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//returns the value of the node
char getValueO {return value;}

//returns the next node in the list

Node getLinkO {return link;)

//resets the value of link
void setLinktNode newLink) {link-newLink;}

Hinh 9.8a (tiép theo)

Céc bién truvong hap (instance variable) la cac con trd tré dén dau va
dudi cta hang. Cac phuong phap dugc thyc thi thi twong tu nhw nhitng
phrong phap can thiét cho cac hang chdng: b cdu tao, dat mot vai ndi
dung vao dudi cla hang dai, x6a bd mot nat khéi dau cla hang, xem xét
dudi cta hang tim kich thuoc, va tra v gié tri chudi cta hang. Logic
cla cac ham Queue tuong ty nhulogic ctia cac ham Stack.

//class definition (Queue.java file)

public class Queue

{

//instance variables

private Node front, rear; //pointer to front and rear
//methods
public Queue(Q //default constructor

{ front=rear=null; }

public void Enqueue(char x) //inserts x at the end of the queue
Node p=new Node(x) E //create node with null link;
if (rear==null) //if list is empty, item is first
front=p;

rear=front;

}

else //insert at rear

rear.setLink(p);
rear=p;

public char Dequeue(Q //removes from front of list

{

char ch="

Hinh 9.8b Queue.java
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if (front j«null)
(
ch-front.getvValue(Q;
front=Ffront.getLink()
>
return ch;
}//end delete

public char Front(Q
{char ch=" ";
if (front !=null)
ch=front.getvValue(Q;
return ch;
}//end delete
int Size Q
<
Node p;
int j»0;
p*front;
while (p !'=null)
g

p=p-.getLinkQ;

return j;
>
public String toStringo
<

Node p;

String message*’ *;
p*front;

while (p !=null)

(

//if queue not empty

//unhook from front

//returns front of list

//if queue not empty

//returns size of queue

//returns’ the'current queue as a string

message=message +p .getValue(Qe" *;

p=p.getLinkQ;

return message;
>

Hinh 9.8b (tiép theo)

VI DU 9.10 Viét mdt ham Java ngan dé thir nghiém I6p Queue.

Du6i day la mot ham painto mau dé tao va x& ly mot hang ky tw don

gidn, cung voi két qua xudt cda no.
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Consecutive Code Sections Output

myg=new Queue(Q;

int yloc»0;

for (char ch**A"; che"D"; ch++) myqg.Enqueue(ch);

g.drawstring (“The queue is *.25, yloc*«15); The queue a
g.drawstring (myq.toString(), 25,yloc*=15); ABC

char x-myq.Dequeue(Q);
g.drawString

(x** was the character dequeued *,25, yloc ¢- 25); A was the character dequeued
g.drawString (“The queue is “,25, yloc*«25); The queue B
g.drawString (myq.toString(Q, 25, yloc*-15); BC

for (char ch="x"; ch<»"z"; ch*4) myq.Enqueue(ch) ;
g.drawString

(“The front of the g is *emyq.Front(),25, yloc+=25); The frontof the q isB
g.drawString (“The queue is *,25, yloc*-25); The queue B
g.drawString (myq.toString Q, 25, yloc**15); BCzyz

Nhiéu cau true duoc tao sin dé sii dung cho ca C++ va Java. ADT
khde co thé duoc cau too bai nha-lap-trinh va duoc mé phdéng cho bét
ky trinh ling dung nao. Cdc danh sach/lién ké't, cac hang chéng va céc
hang doi duoc giai thich trong chucmg nay cung cap cho ban mat
diém khai dau. Trong moi mot-trUang hop, Node ca chiia di liéu that
su. DU liéu ca thé la mot so nguyén, mot ky tu, mot chudi, hode mot
dbi tuang hoac bat ky 1& nao khac. Hay.nha lai rang mot trong
nhiing mue tiéu cda-lap'trinh-huang' doi tuong-do la su dung lai ma.
Su phat trién tuan tu ciia eac cau triic trong chuang nay minh hoa
hiéu qua quan diémvnay2(Nhieu'shai’ tap-a’cuéi’chucmg cung cap cho
nguai doc modt cach ma.rdng.cong.dung.ciia.cac cau tric da liéu nay.
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9.1

9.2

9.3

SOLVED PROBLEMS
Bai tgp c6 16i giai

Which languages used in this book have built-in structures of the
following types?

(a) string

(b) arrays

(c) classes

(d) linked lists

(@) Visual Basic and Java; C++ allows character any.ys only

(b) Visual Basic, C++ and Java; most languages provide for arrays

(c) C++ and Java; Visual Basic does not allow classes in most early
versions

(d) none; these must be created in 'most languages

Some ADTs which have been defined in this book are: arrays, linked
lists, stacks, and, queues. Which of these .would be appropriate for
the following applications?

(@) Grocery list
(b) Simulation of a grocery store checkout

(c) Company layoff policy where the people who had worked for the
shortest period of time are laid off first

(d) University student records

Most appropriate ADP.

(a) Simple array or unordered linked list

(b) Queue

(c) Stack

(d) Ordered linked list or array

AJ3 a function to the LirtkedList class in Fig. 9-4 that would insert

the item at the beginning of the list. The function heading would be:
void InsertBeglrmlngdL™m X) ;

Code:

void LinkedList::InsertBeginning(ltem x)

//Inserts an item X in first available spot at the begin-
ning of the list
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int p, current;
//get the first spot
if (avail==END) cout<<*\n LinkedList::Insert -- list is full \n#;
else
{
p=avail;
avail=space[avail].link; //next available spot
space[p]-value=x; //Fill value
//hook it at the beginning
space[p]-link=head;
head=p;
size*-* ;
}//end else list is full
}
This table demonstrates {the use of the InsertBeginning(ltem x)
function:
Code mylistPrmtList(‘0’); mylist.PrratList(‘a’);
LinkedList mylist(5); The list: The list: starts in spot 4
Mylist. InsertBeginning(10); 15 The fiirtavailable «pot is -1
Mylist.InsertBeginning(14); 3 [0 0 -1
My list.InsertBeginning(9); 9 [ 24 o
Mylist.InsertBeginning(3); 14 m 9 1
Mylist.InsertBeginning(15); 10 B 3 2
M IS 3
B -1 b
B -1 7
Pl -1 -1
).4 Draw the array for Fig. 9-5, before and after the deletion of 14.
Before After deleting 14
[@ 10 1 head=0 [@ 120 I head-0
m 12 2 avail=4 [ 12 3 avail=2
@2 14 3 @2 14 4
[3]_ 15 -1 [3]_ 15 -1
HI -1 -1 A -1 -1
] -1 6 B -1 6
Boo7 Bl L7
pi -1 -1 m - -1
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Note: Following the links through the list begins at the head 0, and goes in
this order: 0, 1, 3, -I(stop). Following the links through the avail-
able list begins at 2 and goes in this order: 2, 4, -I(stop).

9.5 What would be the output of the following sections of code for the
unordered static C++ LinkedList class?

Code mylist.PrintListCo’); mylistPrintListCa’);
LiakedLfel nytis1(6); The list: The list: starts in spot -1
Empty The first available spot is 0
//sets up empty list with: [0 -1 1
/IMAX of array-8 (see .h file) [ -1
//max size of this list-6 [ -1 3
[B -1 4
M 15
B -1 -1
6 -1 7
m -1 -1
for (int i-0; i<3; !e¢) Thelist: The list: starts in spot 0
myl iSt.Insert(504 (4*i)); 50 The first available spot is 3
54 0] 50 1
58 m 54 2
[ S8 -1
[ -1 4
W -1 s
B -1 -1
16 -1 7
m -1 -1
mylist Insert(95); The list: The list: starts in spot 1
mylist Insert(54); 54 The first variable spot is 0
mylist Delete(50); 58 100 50 5
95 ni 54 2
54 58 3
p] 9% 4
M s -1
B -1 -t
[«] -1 7
17 -1 -1
irylist Delete(95); The list: The list: starts in spot 1
mylist -Delete(58); 54 The first available spot is 3
mylist Insert(25); 54 [0] 5 5
25 [1] 5 4
1277 5 -1
[B % 0
M % 2
B -1 -t
6] -1 7
Mm -1 -1
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Write a Java function for an unordered dynamic LinkedList class to
insert the node at the beginning of the list. The function heading
would be void rnsertBeginningdtem x);

public void InsertBeginning(int x) //inserts x and hooks to beginning of list

if (head--null) //if list is empty, item is Ffirst
head*new Node(x);
else //insert in front

head=new Node(x, head);
size++;

>

What would be the output of the following consecutive sections of
code using the Java erdered LinkedList class?

Consecutive Sections of Code Output of paint()

myList=new LinkedList(Q;

int yloc«O;

for (int i=0; i<5; i++) myList.Insert ((i+1)*3) ;
g.drawstring ("The list is "*;25;yloc+=15); The list is
g.drawstring (myList.toString(Q, 25,yloc*-15); 369 1215
myList_.Delete (9);

myList.Delete (15);

g.drawStving (The list .is,k *,25. yloc*=15); The list b
g.driwString (myList.toString(Q, 25, yloc«-=15); 36 12
myList.Insert(2);

myList.Insert(34);

myList.Insert(23);

g.drawstring ("The list is * 25, yloc*=15); The list ts
g.drawstring (myList.toString(), 25, yloc>-15); 236 122334

One of the goals of object-oriented programming is to reuse as much
code as possible. Which line(s) in Figs 9-7a and 9-7b would need to
be changed to make the class a stack of integers instead of charac-
ters?

Answer: Only one line
typedef char Item; would change to typedef int Item;

All the rest of the code uses the generic Item rather than an explicit
data type. Any other data type or class could be substituted for the
char or int.

(a) Change the line in the C-r+ PrintStackO of Fig 9-7b function
to print the stack all on one line.
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(b) What would be the output of this C++ code section if “Hello to
you!” is entered by the user at the prompt?

Note: (1)  Assume the Anclude <string.h> is at the beginning of
the program.

(2) cin.get(str,num)=the input of an entire string of up to
num characters

(a) cout«p->value«endl; would change to cout«p->value«"

(b)
Consecutive Sections of Code QOutput
int i;
Stack myS;
char message[80]; .
cout«’Enter one line of text’«endl; Enter one line of text
cin.getline(message, 80); Hello to you!

for (i-0; i<strlen(message); i+#)
myS. Push(message[i ]);

myS. PrintStack(); The STACK:
cout<<endl; luoy ot olleH
char ch-myS.Pop();

cout<<ch<<* was popped’<<endl; ! was popped

myS. PrintStack(); The STACK:

uoy ot olleH
9.10 What would be the-output-of-this-Java-code-section?

Consecutive Code Section Output

myg=new Queue(Q;
int yloc*0;
String message»<Hello to you!*;
for (int i«0; icmessage.lengthQ; !+¢)
myq .Enqueue(message.charAt(i));
g.drawstring ("The queue is *,25, yloc*«15); The queue is
g.drawstring (myg. toString0 , 25,yloc*»15); Hello to you!

char x-myq.Dequeue(Q;

g.-drawstring

(x+* was the character dequeued *,25, yloc*- 25); HV‘éaS the character

. dwjueued
g.drawstring (The queue is *,25, yloc+»25); The queue is
g.drawstring (myq.toStringQ, 25, yloc*»15); ello to you!

9.11 Given the Java LinkedList class in Fig. 9-6, write a member func-
tion to add a given value to each element in the list.
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Notes:

(1) For any traversal of the list, just go through the list from the
beginning and get each value to add. Use the same algorithm of
traversal anytime you want to go through the list to search for
something or change each element.

(2) In the Node class, there is no function to set the value except
the constructor. This problem requires a new function to be added
to the Node class in addition to the function which is written for
the LinkedList class.

Add to the Node class:
//sets the value of the node

void setValue(int x) (value=x;)

Add to the Linked List class

public void Add (int num) //adds num to each item in the list

{

Node current;
current«head;

while (current !*null)

{

current.setValue(current.getValue()¢ num); //add num to each value

current-currientigetlink s

)
)

HUONG DAN BOC HIEU BAI TAP CO LOI GIAI

9.1 Loai ngdn ngit nao dwgc dung trong sach nay cd cac cau tric
duoc tao san thudc cac kiéu sau day

(a) chubi

(b) mang

() 16p

(d) danh sach lién két

9.2 M6t vao ADT duwgc dinh nghTa trong sach nay la: mang, danh
sach lién két, hang chéng va hang doi. S6 nao trong sb cac dinh
nghia nay phu hgp cho cac ing dung sau day?

(@) Danh sach thiyc phdm
(b) M6 phdng s kiém tra mot clra hang thwc pham

(c) Chién lugc sép xép trong cong ty & do nhirng ngum da lam
viéc trong mot thoi gian ngan nhéat dwgc sap xép trudc tién
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(d) Biém s6 cha sinh vién dai hoc

9.3 BG sung mot ham vao 16p LinkedList trong hinh 9.4 dé chén hang
muc vao dau danh sach. Tiéu dé cia ham nay sé Zagé

void

621

InsertBeginning (1tem Xx) ;

void LinkedList::InsertBeginning(ltem x)

//1Inserts an item x in first available spot at the begin-

ning of the list

{

int p, current;

//get the first spot

if (avail==END) cout«*\n LinkedList::Insert —- list is full \n*;
else
p=avail;

avail=space(avail] .-link;

space[p] -value=x;

//hook it at jthe beginning

space[p] - link=head;

head=p;

size++;

}//end else list is full

//next available spot
/7/fFill value

Bang sau day minh hoa cach s dung ham InsertBeginning (Iltem x)

Code

LinkedList mylist(5);

Mylist.InsertBeginning(10);
tiyl ist.InsertBeginning (14) ;

Mylist.InsertBeginning(9);
Mylist.InsertBeginning(3);

Mylist.InsertBeginning(15);

mylist.PrintList(‘0”);

The list:
15

3

9

14

10

mylist.PriDtList(‘a’);

The list: starts in spot 4
The first available spot is -1

[ 10 -1
i 14 0
9 1
@l 3 2
4 15 3
[ -1 6
6] -1 7
nmn -1 -1

9.4 Hay vé mot mang trong hinh 9.5 truéc va sau khi xéa s6 14.
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Before After deleting 14
[0] 10 1 head=0 [oq 10 1 head-0
[1] 12 2 avail=4 1 12 3 avail=2
[21 14 3 [ 14 4
[3] 15 -1 ¢ 15 -1
[4 -1 -1 4 -1 -1
[51-1 6 [5G -1 6
6] -1 7 e -1 7
M -1 -1 M -1 -1

9.5 Loai két qua xudt nao trong s6 cac muc cac phan mé sau ddy danh
cho lI6p C++ LinkedList tinh khong theo thir ty?

9.6 hay viét mot ham Java danh cho I6p LinkedList ddng khdng theo
thé tv dé chén mot nat & dau cta danh sach. Tiéu dé ham sé la
void InsertBeginning (ltem (x);

9.7 Loai két qua xudt nao trong cac.muc ma tuan ty sau day st dung
I6p Java ordered LinkedList?

9.8 Muc tiéu clha lap trinh huéng déi twgng do la st dung lai cang
nhiéu ma cang t6t., Loai dongnao trong; hinh 9.7a va 9.7b can
phai dwoc thay doi dé tao nén mot 16p co mat chong cac s6 nguyén
thay vi cac ky tw?

9.9 (a) Thay do6i dong trong Ct++ PrintStackO ciia ham sé trong hinh
9.7b dé€ in ra chéng tat ca ndi dung trén mot dong.

(b) Két qua xudt cia phan mé c++ sé la nhu thénoio néu ‘Hello to
you”dugc nguoi ding nhap vao tai dong nhac?

9.10 K&t qua xudt nao ma muc ma Java nay dva ra?

9.11 Cho Iép Java LinkedList nhw trong hinh 9.6, hdy viét mot ham
phan tr dé b sung moétgia tri da cho vao mat phan ti trong danh
sach.
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9.12

9.13

9.14

9.15

9.16

SUPPLEMENTARY PROBLEMS
Bai tgp sung

What is the difference between static and dynamic data struc-
tures?

Which type of ADT would be appropriate for the following applica-
tions?

(@) Simulation of car wash

(b) Packing and unpacking a suitcase

(c) Parking lot that has one lane and only one way in or out

(d) Checking incoming string to see if it is a palindrome

(e) Simulation of a bank line

(f) Todo list where all jobs have the same priority

() Employee records

Add a function to the LinkedLijst|class class in Fig. 9-4 that would
insert the item in order and create an ordered list. The function
heading would be void InsertinOrderdtem x);

Draw the before and after array for Fig. 9-5 if the node 10 is deleted
instead of the nodey/14.

What would be the output of the following sections of code for the
unordered static)ChtokinkedList class?

LinkedList mylist()._;
mylist.PrintList("0");
mylist.PrintList("a");
for (int i=2; i<6; i+=2)
mylist.Insert(40-(3*1));

mylist.PrintList("0") ;
mylist.PrintList("a");
mylist.Insert(10);
mylist.Insert(20);
mylist.Insert(30);
mylist.Delete(34);
mylist_PrintList("0");
mylist.PrintList(a”™) ;
my list.Delete(20);

mylist.Delete(30);
mylist.Insert(10);
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mylist.PrintList('0");
mylist.PrintList('a");

9.17 Write a Java function for an unordered LinkedList class to insert
the node at the end of the list. The function heading would be void
InsertEndfltem x);

9.18 What would be the output of the following sections of code for the
ordered dynamic Java LinkedList class?

myList=new LinkedList(Q;

int yloc=0;

for (int i=2; i<7; i++) myList.Insert(i+5);
g-drawstring (“The list is ",25, yloc+=15) ;
g.drawstring (myList.toString(Q, 25,yloc+*15) ;

myList.Delete (9);

myList.Insert(2);

myList.Delete (11);

g.drawString (The list is /325, yloc+=15);
g.-drawstring (myList_.toString(, 25, yloc+=15);

myList.Insert(34);

myList.Insert(7);

myList.Delete/(8);

g-drawString ("The list is ”,25, yloc+=15);
g.drawString [(mylist: toStringQ, 25, (yloc+=15);

9.19 Using the PrintStackO from Solved Problem 9.9, what would be the
output of this C++ code section?

int i;
Stack myS;
char word[30] ;
strcpy (word, ’antidisestablishmentarianism*);
for (i=0; i<strlen(word); i++)
myS .Push(word[i]);
myS.PrintStack(); cout<<endl;

for (i=0; i<9; i++)
myS.PopQ;
myS .PrintStack(); cout<<endl;

9.20 What would be the output of this Java code section?
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myq=new Queue();
int yloc=0;

String word="antidisestablishmentarianism®;
for (int i=0; i<word.length(Q; i++)

myq -Enqueue(word.charAt(i));
g-drawstring (“The queue is “,25, yloc+=15) ;
g.drawstring (myq.toString(), 25,yloc+=15) ;

for (int i=0; i<9; i++) myq.Dequeue Q ;
g.drawstring (“The queue is *,25, yloc+=25) ;
g.drawstring (myq.toString(Q, 25, yloc+=15) ;

9.21 Given the Java LinkedList class in Fig. 9-6, write a member func-
tion which would find and return the number of times a given target
item occurs in the list.

HUONG DAN BQC HIEU BAI TAPUB6 SUNG

9.12 C6 su khac biét nao gilra eau-tréic dir liéu tinh va cau tric d
lieu déng?

9.13 Kiéu ADT nao(phiyhopacho-cac/trinh [iingcdung sau day?

9.14 B6 sung mot ham vao I6p LinkedList class trong hinh 9.4 dé
chen mot hang-muc'theothi'ty/ vao ‘tao"maot'danh sach co thi ty.
Tiéu'dé ham sé la.void.InsertinOrderdtem.x);

9.15 Hay vé mang trudc va sau dung cho hinh 9.5 néu nat s6 10 duoc
x6a bo thay ui nut so 14.

9.16 Kiéu k&t qua xudt cla muc ma sau day danh cho lop C++
LinkedList tinh theo thi ty la gi?

9.17 Hay viét mot haitv Java danh cho mdt Ié6p LinkedList khong
theo th( tw dé chén nat & cudi danh sach. Tiéu dé ctia ham sé la
void InsertEnddtem x);

9.18 Loai k&t qua xudt cta muc ma sau day danh cho lapJava
LinkedList dong dwoc sap theo thi tu & gi?

9.19 S dung PrintStackO tlr bai tap 9.9, loai két qua xuat cta phan
ma C++ nal la gi?

9.20 Loai k&t qua xuat ci a muc ma Java nay la gi?

9.21 Cho lép Java LinkedList trong hinh 9.6, hdy viét mot ham phan
tlr qua d6 tim va tra vé s6 1an ma mét hang muc dich d& cho xay
ra trong danh sach.
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ANSWERS TO SUPPLEMENTARY PROBLEMS

9.12

9.13

9.14

G idi dap cac tai top té sunq

Static data types use a fixed amount of memory even if not all
locations are filled. Dynamic data types use pointer variables, and
grow and shrink during the run of the program through the alloca-
tion and deallocation of memory.

ADTs:

(@) Queue

(b) Stack

(c) Stack

(d) Stack and queue together
(e) Queue

(f) Unordered linked list
(g) Ordered linked list
Code:

void LinkedList::InsertInOrder(ltem x)
//Inserts an item x  in first available cspot-and keep the list IN ORDER

int p, prev, current;
//get the first spot
if (avail==END) cout«*\n LinkedList: :Insert —- list is full \n*;

else
p=avail;
availsspace[avail] .link; //next available spot
space[pj -value=x; //Fill values

space[p]-1inksEND;

//find the correct spot to hook it up

if (bead==END) //hook it at the beginning
head=p;

else

current=head;
* prev=current;

while (current!=END && //not the end
space[current] .value<x) //in order

(
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9.15

.0]
[1
[2
3]
4

16

9.16

prev=current;

current=space(current].link;

>

627

//now current points to item greater than x

//0R points to first item in list

if (current-«prev)

{

space[p] -link=head;
head=p;

)

else

{

//hook at beginning of list

//hook it up in proper sequence

space[p] -link=space[prev].link;

space(prev] -link«p;

)

}//end else hook at end
size++;

}//end else list is full

}

Before and after arrays

10
12
14
15
-1
-1
-1

-1

0]

Before

1 head=0
2 avail=4
3

-1

-1
6
7

-1

utput:

(a1
[
2
[3]
@
Bl
[6]

10
12
14
15
-1
-1
-1
-1

After Deleting 10

4 head=l
2 avail=0
3

-1

-1
6
7

-1
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Code

LinkedList mylist(7);

for (int i=2; i<6; i*«2)

mylist.Insert(40-(3*i));

mylist.Insert(10);
mylist.Insert(20);
mylist.Insert(30);
mylist.Delete(34);

mylist.Delete(20);
mylist.Delete(30);
mylist.Insert(10);

mylist.PrintList('0’);

The list;

Empty

The list:

34
28

The list:

28
10
20
30

The list:

2»
10
10

Chapter 9: Data Structures

mydist-PrintList(‘a’);

The list: starts in spot -1
The first available spot is*0

@ -1 1
1 -1

@ -1 3
[ o-to4
M -1 5
15 -1 6
6] -1 -1
7] -1 -1

The list: starts in spot 0
The first available not is 2
© 3
m -
2 -1
[ -1
(«] -1
1
1
1

5N

® -
61 -

The list: starts in spot 1
The first available spot is 0
[ 3 5

[ 28 2

(2 10 3
[B] 20 4
[« 30 -1
(5 -1 6
6] -1 -1
m -1 -1
The list: starts in spot 1
The first available spot is 3

0] 34 5
[y 28 2
(2 10 4
3B 20 0
M 10 -1
B -1 6
6 -1 -1
m -1 -1
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Chuong 9: CAu trac div liéu 629
9.17 Code:
public void InsertEnd(int x) //inserts x and hooks to end of list

{

Node current, p;
if (head=-null) //if list is empty, item is first
head=new Node(x);

else //find end and insert

{

current=head;

while (current.getLinkQ j-null)
current=current.getLink(Q;

p=new Node (X); //sets link null

current.setLink(p); //hooks to end

)

size++;

)

9.18 Output:
The list is
7891011
The list is
27810
The list is
277103.1
9.19 Output:
The STACK:
msinairatnemhsilbatsesiditna
The STACK:
nemhsilbatsesiditna
9.20 Output:

The queue IS
antidisees tabl i s h m e n a r a n s m

The queue IS
tablis hmentar i amnis m

Applet started
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630 Chapter 9: Data Structures
9.21 Code:

public int Count(int target) //counts the number of times target is in the list

int counter=0;
Node current;
current=head;
while (current !=null)

if (current.getValue()--target) counter**; //add one to counter if there
current-current.getLink(Q;

>

return counter;
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