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Tuyén bé béin quyén:
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé duge phép dung
nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khéo.
Moi muc dich khac mang tinh 1&€ch lac hodc st dung véi muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cAm.

Loi gioi thiéu
Gi4o trinh 1a mot trong ba yéu t6 quyét dinh chét lwong day nghé. Nham dam bao tinh
théng nhét trong quan 1y va thyc hién chuong trinh gido trinh trong thoi gian téi tai
truong Trung cip nghé Cu Chi, dé timg budc nang cao chét luong dao tao.

Gido trinh “Lap trinh can ban” dugc bién soan theo don vi bai hoc. N§i dung cta
gido trinh dugc nhom bién soan, xay dung dua trén co s¢ chi tiét hoa chuong trinh mon
hoc “Lap trinh cin ban” trinh do trung cap nghé, dong thoi cé sy tham khao cac tai liéu,
cap nhat cac ndi dung méi va nhirng kinh nghiém thuc té giang day.

Nbi dung chinh cta gigo trinh dwgc chia thanh 06 bai, bao gdbm cac ndi dung:
e Bai I: Tong quan ngit 1ap trinh
e Bai 2: Céc thanh phan co ban ciia ngdn ngit 1ap trinh
e Bai 3: Céc céu tric diéu khién
e Bai 4: Ham va thu tuc
e Bai 5: Dit liéu kiéu tap hop, mang va ban ghi
e Bai 6: Dit lidu kiéu chudi
Gido trinh mon hoc “Lép trinh can ban” dugc dung lam tai li¢u gidng day va hoc tap
cho gido vién va hoc sinh sinh vién nghé lip rap cai dit & sita chita mdy tinh tai truong
Trung cap nghé Cu Chi, ciing nhu moi d6i tuong quan tdm dén linh vuc nghé mdy tinh.
Tac gia bién soan gido trinh “Lap trinh cin ban” xin chan thanh cam on nhing y kién
g6p ¥ danh gia vo cung quy gia cua cac dong nghiép, va nhitng ¥ kién phan bién khoa
hoc cuia cac Nha gido, cac nha quan 1y va cac Doanh nghiép trong Hoi dong nghiém thu
gido trinh, dé cubn gido trinh “Lap trinh can ban” dugc hoan thi¢n ra mat phuc vu cho
qua trinh day va hoc.
C Chi, ngay ... thang ... nam 2024
Tham gia bién soan
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CHUONG TRiINH MON HQC
(Kém theo Théng tw so: 03/2017/TT-BLPXH ngay 01/03/2017
Cua B¢ truwong Bo Lao dong — Thuwong binh va Xa hoi)
Tén mén hoc: LAP TRINH CAN BAN
M3 s6 mén hoc: MH 11
Thoi gian mén hoc: 45 gidy (Ly thuyét: 15 gio; Thiee hanh: 27 gio; Kiém tra: 3 gio)
I. VI TRI, TINH CHAT MON HQC:

- Vi tri: Mon hoc duoc bd tri sau khi hoc sinh hoc xong cidc mon hoc chung, tin van
phong.

- Tinh chat: La mén hoc 1y thuyét co s& nghé bt budc.

II. MUC TIEU MON HOQC: V¢ kién thirc:

- Trinh bay duoc khdi niém vé 1ap trinh mdy tinh;

- MO ta dugc ngdn ngtr 1ap trinh: cd phdp, cong dung ctia cic cau I¢nh;

- Phan tich dugc chuong trinh: xac dinh nhi¢m vu chuong trinh;

- Thyc hién dugc cac thao tic trong mdi truong phét trién phan mém: bién tip
chuong trinh, st dung cic cong cu, diéu khién, thuc don 1énh tro giup, go 161, bay 10i,...

- MO ta duoc bai toan thyc tién vao mdy tinh, dit liéu vao, dit liéu ra, xtr I ma nguén.
Vé ky niing:

- Thyc hanh viét chuong trinh tir can ban dén bai toan thyc tién;

- Phan tich bai toan, xac dinh rd dir liéu vao-ra va xur li ma nguff)n;

- Tim 18i, xur I 18i, doc c4c thong bdo cua trinh bién dich;

- Thao t4c st dung cic chirc nidng cua trinh bién dich;

- K¥ nang sir dung mdy tinh thanh thao hon.

V& ning lyc tw chii va trach nhiém:

- Rén luyén long yéu nghé, tu thé tic phong coéng nghiép , tinh kién tri, sing tao
trong cong viéc, trao ddi hoc héi ban be, 1am viéc nhém, trach nhiém véi mén hoc, ndi
quy thuc hanh, kha ning ty tim hiéu.

- Reén luyén trach nhiém ty hoc, tu tim hiéu thém vé mon hoc.

- Thyc hi¢n an toan st dung may tinh, dién, trich nhi€ém véi trang thiét bi phong hoc.

- B trf 1am viéc khoa hoc dam bao an toan cho nguodi va phuong tién hoc tap.



CHUONG 1. TONG QUAN NGON NGU LAP TRINH
Giéi thi¢u:

Bai nay nhim gidi thiéu cho hoc sinh nhitng kién thtrc tong quan vé ngdn ngit 1ap
trinh. Cé4ch thao tic va lam quen véi ngdn ngit 13p trinh. Pon cir trong gido trinh nay
st dung ngo6n ngir 1ap trinh can ban C.

1. Muc tiéu:

- Trinh bay dugc cic khai niém vé lap trinh;

- Trinh bay duoc lich st phat trién, ing dung cua ngdn ngit 1ap trinh;

- Lam quen moi trudng phit trién phan mém;

- Sir dung duoc hé thong tro gitp tir help file;

- Thuyc hién cédc thao tac an toan v&i may tinh.

2. No¢i dung:

Ngon ngir C ra doi nam 1970 — phat minh bo1 Dennis Ritchie dugce thtr nghiém va
chay trén nén tang Unix va duoc ban hanh chuan héa 1an dau tién vao nam 1989 (C89
or C90). Sau do tiép tuc duge chuan hoéa voi nhiéu phién ban khac nhau nhu C95, C99,
Cl1.

2.1 Giéi thiéu cac khai niém co ban vé lap trinh:

Ngén ngit huéng ciu tric;

Ngon ngir sach tay (hd trg nhiéu trinh dich);

Phuc vu viét hé diéu hanh, lap trinh nhung...;

Viét trinh bién dich;

Céc trinh dich cho C tao ra nhanh chéng trén cdc nén tang méi => luu dong.

Vi du: Viét chwong trinh hién thi cum tir “Hello world” 1én man hinh

#include <stdio.h> // Needed to perform IO operations

int main()

{ /l Program entry point
printf("Hello, world!\n"); // Says Hello
return O; // Terminate main()

} // End of main()

2.2 Giéi thiéu lich sir phat trién va ing dung ciia ngén ngir 1ap trinh:
GCC <Gnu Compiler Collection>

- Bo trinh dich GNU: tap hop céac trinh dich dugc thiét ké cho nhiéu ngdén ngir
khéic nhau.

- Tén géc GCC: CNU C Compiler (trinh dich C cua GNU).

- Hién nay GCC hd trg dau vao cho nhiéu ngén ngir va twong thich véi rat nhiéu
nén tang.
GCC cho ngon ngir 1ap trinh C

- GCC: cho phép thyc hién cdc qué tinh tién xtr 1y, bién dich, lap rap va lién két dé
tao ra mgt chuong trinh.

- St dung céc tly chon cho phép ching ra thuc hién cac budc hay dung lai ¢ giai
doan trung gian (Vi dy: tiy chon -c : chi bién dich va khong lién kév).



GCC command options:
- Bién dich chuong trinh c6 4 giai doan :
Source Code (.c, .cpp, .h]|¢
Preprocessing Step 1: Preprocessor (cpp)
Include Header, Expand Macro (.1, .ii]l
Compilation Step 2: Compiler (gcc, g++)
Assembly Code (. sjl

Assemble Step 3: Assembler (as)
Machine Code (.o, .obj]l
Static Library (.1ib, .a)—» Linking Step 4: Linker (1d)

Executable Machine Code {.exe]l

- Luuy:

Viéc st dung cac options c6 tic dung (cong dung) diéu khién céc loai dau ra
nhu: file thuc thi, tap tin d6i twong (.0, .obj); file lip rap hay qu4 trinh tién xur
1y nguén.

Véi bat ky tap tin dau vao thi tén hau t6 cia file s& xac dinh cdch thtrc bién dich.

Vi cac file dau vao khong xac dinh duoc hau t6 thi duoc xac dinh 1a dau vao
cho giai doan lién két.

C6 thé chi dinh tép tin dau vao 1a ngon ngir gi. (thay thé cho viéc trinh dich mic
dinh Iya chon duya theo hau td)

Make — makefile la gi?
- Cong cu hd tro bién dich
- Ngo6n ngir kich ban
- HO tro viéc xay dung lai khi c6 thay ddi (chi tac dong 1én céac thanh phén phu
hop).
- Cu phap:
#comment
target: dependencyl dependency? ...
<tab> command
- Vi duy qua trinh lién két 2 file ddi twong (program.o & mylib.o) thanh file thyc thi
(program):
program: program.o mylib.o
<tab> gcc -0 program program.o mylib.o
GDB + DDD
GDB (GNU DEBUGGER)
- Tén goi tap tin thyc thi.
- La mot chudn debugger (g 151) cho hé diéu hanh GNU. Puoc viét nim 1986 béi
Richard Stallman.
- Cho phép kiém sodt qud trinh hoat déng ctia mot chuwong trinh.



- GDB ¢6 thé thuc hién 4 tdc vu chinh:
Bit dau chuong trinh, xac dinh cdc tic nhan anh huéng toi chwong trinh.
Kiém tra nhimng gi da dién ra khi chuong trinh da dung.
Lam chuong trinh dung lai véi cac diéu kién.
Thay d6i bat cr diéu gi trong chuong trinh, ban c¢6 thé thir nghiém cac truong
hop khi debug.
DDD (DATA DISPLAY DEBUGGER) <GNU DDD>

La giao dién dd hoa nguoi ding cho phép g& 16i chuwong trinh dya trén nén tang sir
dung GDB. Str dung DDD cho phép hién thi dit liéu d6 hoa, twong tac voi chuong
trinh tryc quan. Sir dung DDD c¢6 thé suy luan vé chuong trinh thong qua dit liéu cua
chuong trinh. Phién ban dau tién cia DDD duoc viét nam 1990 v6i Andreas Zeller.
IDE (Integrated Development Environment)

IDE tam dich: M6i trudng tich hop phat trién

La mot tng dung phin mém cung cip co s& toan dién dé 1ap trinh phat trién phan
mém. Mot IDE thong thuong bao gom mat trinh soan thao, xay dung cic cong cu tu
dong build va gd 16i.

Vi du: Eclipse, CodeBlock, Netbean...

Lib (Library : Thu vién)

La mot bd cac phuong thuc, ddi tuong dugc dong goi dé st dung. Str dung thu vién
dé chia sé ma ngudn gitp ich cho viéc tai sir dung chuong trinh.

- (C6 2 loai thu vién:

Thu vién lién két dong (Dynamic linking library) — Tham chiéu ham
Thu vién lién két tinh (Static linking library) — Nap vao chuong trinh
- Uu diem:
Loai 1:
- Kich thude nhé gon
- D& nang cép khi thay dbi thu vién
+ Loai 2:
- Goi ham nhanh hon
- Phan b ma nhi phan d& hon
2.3 Lam quen mdi trueong phat trién phan mém:

Ngay nay, khoa hoc may tinh thAm nhé@p vao moi linh vuc. Tu dong hda hién dang
1a nganh chu chét didu hudng su phat trién thé gidi. Bit cr nganh nghé nao ciing can
phai hiéu biét it nhiéu vé Cong nghé Thong tin va 1ap trinh noi chung. Cu thé, C 1a
mot ngdn ngit 1ap trinh cap cao ma moi 1ap trinh vién can phai biét. Vi thé, trong giao
trinh nay, ching ta s& nghién ctru chi tiét cAu trac ngdn ngit C. Pau tién ching ta tim
hiéu su khac nhau ctia nhitng khai niém: Lénh (Command), Chuong trinh (Program)
va Phan mém (Software).

Hoat dgng ciia may tinh

Khi mot may tinh dugc khoi dong, nd s€ tu dong thuc thi mat s6 tién trinh va xuat
két qua ra man hinh. Diéu nay dién ra thé nao? Ciu tra 161 don gian 1a nhd vao Hé didu
hanh cai dat bén trong may tinh. Hé diéu hanh (operating system) dugc xem nhu phan
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mém hé théng. Phin mém nay khai dong mdy tinh va thiét 1ap cac thong sé ban dau
truée khi trao quyén cho ngudi diung. Dé lam duge diéu nay, hé didu hanh phai duoc
céu tao tir mot tap hop cac chuwong trinh. Moi chuong trinh déu c¢b gang dua ra 10i giai
cho mot hay nhiéu bai toan nao d6. Moi chwong trinh ¢b ging dua ra giai phap cho
mot hay nhiéu van dé. Mdi chwong trinh 13 tip hop cac cdu lénh giai quyét mot bai
toan cu thé. Mot nhom 1énh tao thanh mot chuong trinh va mgt nhém céc chuong trinh
tao thanh mot phén mém.

Pé 15 hon, chiung ta hady xem xét mot thi du : Mot ngudi ban dén nha ching ta choti
va dugc moi mon sita dau. Anh ta thidy ngon miéng va muén xin cong thirc lam.
Chiing ta hudng dan cho anh ta lam nhu sau :

1. Lay mot it sira.

2. D6 nude ép dau vao.

3. Tron hon hop nay va lam lanh.

Bay gid néu ban cia ching ta theo nhitng chi dan nay, ho ciing c¢6 thé tao ra mén
stra dau tuyét voi.

Chung ta hay phan tich chi thi (Iénh) ¢ trén:

- Lénh du tién : Lénh nay hoan chinh chua ? No c6 tra 161 dugc cau hoi léy stra ‘0
dau’ ?.

- Lénh th hai : M6t lan nita, 1énh nay khong néi rd nuée ép dau dé ‘o dau’.

May min 14 ban cua chung ta dii thong minh dé hiéu dugc cong thirc pha ché noi
trén, du rang con nhiéu diém chua rd rang. Do vay néu chiing ta mubn pho bién cach
lam, chiing ta can bd sung cac budc nhu sau :

1. ROt mot ly sira vao may tron.

Do thém vao maot it nude dau ép.

DPong nap may tron

M dién va bat dau tron

Dung may tron lai

Néu d3 tron déu thi tat may, nguoc lai thi tron tiép.

Khi d3 tron xong, rét hdn hop vao to va dit vao ta lanh.

© NNk w

Dé lanh mot lac rdi 1dy ra dung.

So sanh hai cach huéng dan néu trén, huéng dan tht hai chic chin hoan chinh, 1o
rang hon, ai ciing c6 thé doc va hiéu dugc.
Tuong tu, may tinh cling xt 1y dit liéu dya vao tap 1énh ma n6é nhan dugc. Puong
nhién céc chi thi dwa cho may vi tinh ciing can phai hoan chinh va c6 y nghia 6 rang.
Nhitng chi thi ndy can phai tuan thi cac quy tic:

1. Tuan tu

2. Co gibi han

3. Chinh xéac.

MBJi chi thi trong tap chi thi dugc goi 1a “cau 1énh” va tap cac cau 1énh duoc goi 1a
“chuong trinh”.

Chung ta hdy xét truong hop chuong trinh huéng din may tinh cong hai sb.

Céc 1énh trong chuong trinh co thé 13 :



1. Nhap sb tht nhat va nhé no.

2. Nhap sb thir hai va nhé no.

3. Thyc hién phép cong gitta s6 thir nhat va sé thtr hai, nhé két qua phép cong.
4. Hién thi két qua.

5. Két thic.

Tap 1énh trén tuan thi tit ca cic quy tic da dé cap. Vi vay, tap 1énh nay 1a mot
chuong trinh va no s& thuc hién thanh cong viéc cong hai sb trén may tinh.

- Ghi chii: Kha ning nhd cta con ngudi duoc biét dén nhu 13 tri nhé, kha ning
nh¢ dit liéu dugc dua vao may tinh duoc goi la “bd nhd”. May tinh nhan dir lidu tai
mot thoi diém va 1am viée vé6i dir liéu d6 vao thdi diém khac, nghia 1a mdy tinh ghi dit
li¢u vao trong by nhd roi sau do6 doc ra dé truy Xuét cdc gid tri dit liéu va lam vi¢c véi
ching.

Khi khdi lugng cong viée giao cho méy tinh ngiy cang nén nhiéu va phirc tap thi tat
ca cac cau lénh khong thé duoc dua vao mot chuong trinh, ching can duoc chia ra
thanh mot s6 chuong trinh nho hon. Tat ca cac chuong trinh nay cudi cing duge tich
hop lai dé chung c6 thé 1am viéc voi nhau. Mot tap hop cac chuong trinh nhu thé duoc
goi 14 phan mém.

Moi quan hé gitra ba khai niém cau 1énh, chuong trinh va phan mém c6 thé dugc
biéu dién bang so d6 trong hinh 1.1:

Software
Program | Program 2
Commands Commands Commands

Hinh 1.1: Phan mém, chuong trinh va cau 1énh
2.4 Sir dung su tro gidp tir help file vé ct phap 1énh, vé ci phap ham, cic chuong
trinh miu:
2.4.1 Ca phap Iénh:

- Statement: Mgt Statement trong 14ap trinh tuong Ung véi mot hanh dong, mdt
1énh. N6 phai dugc két thic boi diu cham phay (3).

- Preprocessor Directive: “#include” dugc goi 12 mot chi thi tién xir Iy va khong
phai 12 mot Statement. Mot chi thi tién xu 1y bat dau véi dau thang ( # ), nd duoc xur 1y
truwdce khi bién dich chuwong trinh. Mot tién xtr Iy KHONG két thdc béi ddu chidm phay.

- Block: Mot khéi nhém céac Statement duge dat trong dau ngodc kép { }. Nhu vi
du Hello.c ¢c6 modt block chtra phﬁn than cia ham main(). Khong can phai dat diu
chdm phay khi két thic mot block.

- Comments: Dugc goi 1a chu thich. Comments KHONG thuc thi va dugc bod qua
béi trinh bién dich. Cdc comments nhdm cung cap nhirng giai thich hitu ich vé chuong
trinh.
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- Whitespaces: Blank, tab va newline (\n) dugc goi chung la whitespaces (khoang
trang). Cdc whitespaces 16n s& dugc bo qua, nghia 13 chi cAn mot whitespaces dé phan
céach cédc thé. Nhung whitespaces giup chuong trinh ban tr¢ nén sang sua va mach lac
hon.

- Case Sensitivity: Ngon ngit C phan biét cic truong hop cu thé. Mot ROSE
khong phai 1a Rose va ciing khong phai 1a rose. Diéu niy c6 nghia la trong C phan biét
chir thuong va chir hoa.

2.4.2 Ca phap ham:

Mot ham C phai bao gdm mdt kiéu tra vé (kiéu d6 tra vé& void néu khong co gia tri
tra Vé), mot tén xac dinh, mot danh sach cac tham sb dé trong ngodac don (néu danh
sach nay khong c6 tham sé nao thi ghi 12 void bén trong dau ngoic), sau dé 1a khoi
cac cau lénh (hay khéi ma) va/hay cac cdu lénh return. (Néu kiéu tra vé 1a void thi
ménh dé nay khong bét bude phai c¢6. Nguoc lai, cling khong bt budc chi co mot cau
lénh return ma tiy theo k¥ thuat, ngudi 1ap trinh c6 thé din dong mi sao cho moi
huéng ché nhanh déu dugc tra vé dung kiéu.)
<kiéu_tra_vé&> tén_ham(<danh sach tham s&>)

{

<céc_cau_lénh>

return <bién (hay gia tri) c6 kiéu 1a kiéu_tra_vé>;
}

Trong d6, <danh sich tham s6> cua N bién thi duoc khai bao nhu 1a kiéu dit liéu
va tach roi nhau bai dau phay ,:
<kiéu_dﬁ’_liéu> varl, var2,..., varN;

Toan bd danh sach nay duoc dit trong ngodc don ngay sau tén_ham.

Vidu:

Ham add tinh tong hai s6 c6 kiéu integer, ham abs tinh trj tuyét d6i cua sd c6 kiéu
integer, va chwong trinh (ham main) hién thi hai dong 1 + 1 =2 va absolute value of-
2is?2

#include <stdio.h>; //Chu gidi: dong nay khai bao thu vién la stdio.h
int add(int x, int y)

{
return X +y;
}
int abs(int Xx)
{

if (x > 0) return x;
if (x <0) return -x;
if (x ==0) return O;


https://vi.wikipedia.org/wiki/Ki%E1%BB%83u_tr%E1%BA%A3_v%E1%BB%81
https://vi.wikipedia.org/w/index.php?title=Integer&action=edit&redlink=1

/* day chi 1a thi du cho thdy C c6 kha ning ding nhiéu hon 1 ciu lénh
<code>return</code> hoan toan c6 thé dung cc cau 1énh khac don gian hon.*/

}
int main(void)
{
{
int z;
inty;

printf("nhap z:");

scanf("%d",&z);

printf("nhap y:");

scanf("%d",&y);

printf("%d + %d = %d\n", z, y,add(z, y));

printf ("gia tri tuyet doi cua %d la %d", y, abs(y));

}
}

2.4.3 Cac chwong trinh miu:
Chuwong trinh dém s6 ky tu trong mét chudi ASCII
#include <stdio.h>
#include <ctype.h>
#include<conio.h>
void main()
{
char chuoi[80];
inti=0, count = 0;
printf("\nNhap vao mot chuoi bat ky : ");

gets(chuoi);
while (chuoi[i] != 0)
{
if (isalpha(chuoi[i++]))
count++;
}
printf("So ky tu trong chuoi = %d", count);
getch();

}

Giai hé PT béc nhit
#include <stdio.h>
#include<conio.h>
void main()

{
float a, b;



printf("\nGiai phuong trinh bac nhat AX + B =0");
printf("\nCho biet ba he so A B : ");
scanf("%f %", &a, &b);
if (a==0)
if (b!=0)
printf("Phuong trinh vo nghiem");
else
printf("Phuong trinh co nghiem khong xac dinh");
else
printf("Dap so cua phuong trinh tren = %f", -b/a);
getch();
} 2 ~ r
Biéu dién so du6i dang bit
#include <stdio.h>
#include <conio.h>
void main()
{
unsigned int mang[24], 1;
int bit[16], k, index;
printf("\nNhap vao 23 gia tri nguyen : ");
for (i=0; 1<23; i++)
scanf("%d",&mang([i]);
printf(" FEDCBA9876543210");
for (i=0; 1<23; i++)
{
k = mang([i];
for (index = 0; index < 16; index++)
bit[index] = 0;
index = 15;
while (k)
{ bit[index--] = k%?2; k/=2; }
printf("\n%5d ",mang[i]);
for (index=0; index<16; index++)
if (bit[lindex] == 1)

printf("*");
else
printf("-");
}
getch();

}



CHUONG 2. CAC THANH PHAN CO BAN CUA NGON NGU LAP
TRINH
Gioi thiéu

MJi ngdn ngit 1ap trinh thudng cé ba thanh phin co ban: bang chit cdi, cd phdp va
ngtr nghia.

- Bang chir cai: L tap cdc ki hiéu dung dé viét chuong trinh.

+ Trong ngdn ngit 14p trinh bang chit cdi gdm: Cac chir cdi trong bang chit céi
tiéng Anh, céc chir s6 0 -> 9 va mdt sd ki tu dic biét.

- Ct phap: 12 bo qui tic dung dé viét chuong trinh.

- Ngir nghia: xac dinh y nghia thao tac can phai thyc hién, Gng véi té hop ki tu
dua vao ngtr canh cua né

- Ci phdp cho biét cich viét mot chuong trinh hop 1é, con ngit nghia xac dinh y
nghia cta cdc to hop ki tu trong chuong trinh.

- L&i ¢ phap duogc chuong trinh dich phat hién va thong bao cho nguoi 1ap
chuong trinh biét, chi c6 cac chuong trinh khong con 13i cii phdp méi ¢6 thé duoc dich
sang ngdn nglr may.

- Lbi ngit nghia chi duoc phat hién khi thyuc hién chuong trinh trén dit liéu cu thé.
1. Muc tiéu:

- Trinh bay va str dung duoc hé théng ki hiéu va tir khéa;

- MO ta dugc céc kiéu dit licu;

- Trinh bay duoc va van dung duoc cdc loai bién, hing biéu thirc cho tirng chuong
trinh cu thé:

- So sénh dugc cdc 1énh, khoi 1énh;

- Thuc hién dugc viéc chay chuong trinh;

- Thuc hién céc thao tic an toan v4i1 may tinh.

2. Noi dung:
2.1. H¢ théng tir khéa va ki hiéu dwge dung trong ngdn ngir 1ap trinh:

Trudc hét dang chuong trinh duy nhat ma may tinh c6 thé thuc thi tryc tiép 1a ngon
ngit may hay md mdy. No c6 dang diy cac sé nhi phdn, thudng duoc ghép nhom
thanh byte 8 bit cho cac hé xur Iy 8/16/32/64 bit. Noi dung byte thuong biéu dién bang
d6i s6 hex. Bé c6 duge bo mi nay ngay nay ngudi ta dung ngdn ngir lap trinh dé viét
ra chuong trinh & dang vin ban va dung trinh dich dé chuyén sang ma may .

Khi k¥ thuét dién toan ra doi chua c6 ngdn ngir 1ap trinh dang dai dién nao, thi phai
lap trinh tryc tiép bang md mdy. Diy byte viét ra dugc duc 16 1én phiéu duc
16 (punched card) va nhap qua méy doc phiéu téi mdy tinh. Sau d6 chuwong trinh c6 thé
dugc ghi vao bang/dia tir dé sau nay nhap nhanh vao mdy tinh. Ngon ngir may duoc
goi 12 "ngdn ngir 1ap trinh thé hé 1" (1GL, first-generation programming languages).

Sau d6 cac ma 1énh duoc thay thé bang cac tén goi nhd va 1ap trinh dwoc ¢ dang vin
ban (text) roi dich sang ma may. Hop ngir (assembly languages) ra doi, 1a "ngon ngi
1ap trinh thé hé 2" (2GL, second-generation programming languages). Lap trinh thuan
loi hon, khi dich c6 thé lién két véi thu vién chuong trinh con ¢ ¢4 dang macro (doan
chua dich) va 1n ma da dich. Hop ngir hién duoc dung 1a ngdn ngit bac thap (low-
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level programming languages) dé tinh chinh ngdn ngit bac cao thuc hién truy nhap truc
tiép phﬁn cung cu thé trong viéc 1ap trinh hé théng, tao cac hiéu ung dac biét cho
chuong trinh.

Ngbn ngir bac cao (high-level programming languages) hay "ngén ngit 1ap trinh thé
hé 3" (3GL, third-generation programming languages) ra doi vao nhiing nam 1950.
Day la cac ngon nglt hinh thirc, dung trong 14p trinh may dién toan va khong 1€ thude
vao hé mdy tinh cu thé ndo. N6 giai phong ngudi 1ap trinh Gng dung lam viéc trong hé
diéu hanh xac dinh ma khong phai quan tdm dén phan ctimg cu thé. Cac ngdn ngir duoc
phat trién lién tuc véi cac dang va bién thé méi, theo budc phét trién cia k¥ thuat dién
toan.

Dbi v&i ngdn ngit bac cao thi dinh nghia ngdn ngit 1ap trinh theo [Loud 94], T.3 la:
Ngbon ngit 14p trinh 1a mot hé thdng dugc ky hiéu héa dé miéu ta nhiing tinh toan (qua
may tinh) trong mot dang ma ca con nguoi va may déu c6 thé doc va hiéu duoc.

Theo dinh nghia & trén thi mot ngdn ngir 14p trinh phai thoa man duoc hai diéu kién
co ban sau:

D& hiéu va dé sir dung ddi voi nguoi 1ap trinh, dé c6 thé dung dé giai quyét nhiéu
bai todn khac nhau.

Miéu ta mot cach ddy du va rd rang cac tién trinh (tiéng Anh: process), dé chay
duogc trén cac hé may tinh khic nhau.

Mot tap hop cac chi thi duoc biéu thi qua ngdn ngit 1ap trinh nham muc dich thuc
hién cac thao tac may tinh nao dé dugc goi la mét chuong trinh. Khai niém nay con co
nhirng tén khac nhu chuong trinh méy tinh hay chuong trinh di¢én toan.

Luu y: chuong trinh dugc viét cho may vi tinh thuong duoc goi 1a phan mém may
tinh. Vi du: chuong trinh Microsoft Word 1a mot cach goi chung chung; cach goi phan
mém Microsoft Word chi r& hon né 1a mét chuong trinh tmg dung.

Khai niém l1ap trinh dung dé chi qué trinh con nguoi tao ra chwong trinh may
tinh thong qua ngdn ngit 1ap trinh. Nguoi ta con goi do 1a qué trinh ma hod thong tin tu
nhién thanh ngdn ngit may. Tl viét mi cling duoc dung trong nhiéu trudng hop dé chi
cung mot y.

Nhu vy, theo dinh nghia, mdi ngdn ngir lap trinh ciing chinh 13 mot chuong trinh,
nhung né c6 thé duge ding dé tao nén cac chuong trinh khac. Van ban dugc viét bang
ngon ngir 1ap trinh dé tao nén churong trinh duge goi 1a ma ngudn.

Thao tac chuyén ddi tir ma nguén thanh chudi cac chi thi may tinh duoc thuc hién
tuong tu nhu viéc chuyén doi qua lai giita cac ngdn ngit tyr nhién ciia con nguoi. Cac
thao tac ndy goi 1a bién dich, hay ngin gon hon 1a dich. Néu qua trinh dich dién ra
ddng thoi voi qua trinh thuc thi, ta goi d6 1a thong dich; néu dién ra trudc, ta goi d6
1a bién dich. Phan mém dich twong ung dugc goi 1a phan mém thong dich va phan
mém bién dich.

Mot phan mém thong dich1a mot phdn mém cé kha ning doc, chuyén ma
ngudn clia mot ngdn ngit va ra 1énh cho may tinh tién hanh céc tinh toan dya theo ci
phapcua ngon ngtr.
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Mot phan mém bién dich hay ngin gon hon trinh bién dich 13 phidn mém co6 kha
ning chuyén mi ngudn ciia mot ngdn ngir ban dau sang dang mi méi thudng 1a mot
ngdn ngir cap thap hon.

Ngbén ngit cip thap nhat 1 mot chudi cac chi thi may tinh ma c6 thé duoc thuc thi
trye tiép boi may tinh (thong qua céc theo tac trén ving nhd). Trude ddy, hau hét cac
trinh bién dich cii phai dich tir m3 ngudn sang bd ma phu (cac tép co dang *.obj) roi
méi tao ra tip tin thuc thi. Ngay nay, hau hét cac trinh bién dich déu c6 kha ning
dich ma ngudn tryc tiép thanh céc tap tin thyuc thi hay thanh cac dang mi khac thap
hon, tuy theo yéu cau ctia ngudi lap trinh.

Piém khac nhau gitra thong dich va bién dich la: trinh thong dich dich ting cau I¢nh
theo yéu cau thyc thi va chuong trinh dich vtra tao ra s€ khong duoc luu lai; trong khi
do, trinh bién dich s€ dich toan b chuong trinh, cho ra chuong trinh dich duoc luu lai
trong may tinh réi méi thyc hién chuong trinh.

Mot chuong trinh mdy tinh c6 thé dugc thuc thi bang cach bién dich, thong dich,
hodc phéi hop c4 hai.

Dé dat duoc yéu cau vé do chinh xac va tinh hiéu qua, ma viét ra nhiéu khi khé doc
ngay ca voi chinh nguoi viét ra ma do, chua ké toi ngudi khac. Chinh vi Iy do d6, moi
tai liéu, hudng dan 1ap trinh déu khuyén nén thém cac chi giai vao ma ngudn trong
qua trinh viét. Cac chu giai gitip ngudi khac rat nhiéu trong viéc doc hiéu ma ngudn;
d6i voi chuong trinh phtic tap, cha giai 1a thanh phan v6 ciing quan trong trong ma
nguon.

Pic diém chung ciia ngdn ngir 1ap trinh

Mbi ngdn ngit 1ap trinh ¢ thé dugc xem nhu 12 mot tap hop cua cac chi tiét k¥ thuat
chu trong dén ct phap, tir viung, va y nghia ctia ngdn ngit.

Nhitng chi tiét ki thuat nay thuong bao gdm:

- Dir liéu va cau tric dit liéu

- Cau lénh va dong diéu khién

- Céc tén va cic tham sb

Cic co ché tham khao va sy tai sir dung

Dbi voi cac ngdn ngit pho bién hodc co lich sir 1au dai, nguoi ta thuong to chire cac
hoi thao chuan hoa nham tao ra va cong b cac tiéu chuan chinh thirc cho ngdn ngir o,
cling nhu thao luan vé viéc mé rong, bd sung cho cac tiéu chuan trude d6. Vi du: Véi
ngodn ngit C++, hoi ddng tiéu chuan ANSI C++ va ISO C++ di to chirc dén 13 cude
hoi thao dé diéu chinh va nang cip ngdn ngit nay. (Xem thém Comeau.Computing).
bbi véi cac ngdn ngir 1ap trinh web nhu JavaScript, ta co chuin ECMA, W3C.

Kiéu dir liéu:

Mot hé th6ng dic thu ma theo do cac dit liéu duge to chic sép xép trong mot
chuong trinh goi 1 hé théng kiéu cta ngdn ngit lap trinh. Viéc thiét ké va nghién ctru
cac hé théng kiéu duoc biét nhu 1a 1y thuyét kiéu.

Nhiéu ngdn ngir dinh nghia san cac kiéu dir liéu thong dung nhu:

- integer: rat thong dung, duoc dung dé biéu dién céc sb nguyén.

- char: biéu dién cdc ky tu don lé.
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- string: biéu dién chudi céc ky tu, hay con goi 1a chudi, dé tao thanh cAu hay cum
tur.

Vi dy: trong C/C++, kiéu s6 nguyén thong dung c6 tén 1a int va chiém 4 byte trong
hau hét trinh dich 32-bit; kiéu chudi 1a mot diy cac char, v6i ky tw NULL (hay \0') &
vi tri chudi két thuc — ddy c6 thé dai hon chudi né luu tri.

Ngbn ngir c6 kiéu tinh 1a ngdn ngit xac dinh trude kiéu cho tat ca dit liéu duoc khai
bdo trong ma nguén tai thoi diém dich. Cac gia tri cua bién chi c6 thé & mot/mot sb
kiéu cy thé ndo d6 va ta chi co thé thyc hién mot sb thao tic nhat dinh trén chung.

Vi du: trong C, ta khong thé dung phép tinh + trén kiéu dir liéu string (ttc 1a char
* hay char []). Hau hét cac ngdén ngit c6 kiéu tinh thong dung
nhu C, C++, Java, D, Delphi, va C# déu doi hoi nguoi 1ap trinh ké khai ré rang kiéu
ctia dit liéu. Nhitng nguoi ung hd viée ndy cho rang né s& gitp ngén ngi rd rang hon.

Cac ngon ngir co kiéu tinh lai dugc chia ra thanh hai loai:

Ngbén ngit kiéu khai bao, tic 1 su thong bao ciia bién va ham déu dugc khai béo
riéng vé kiéu ciia no.

Vi du dién hinh cia loai nay la Pascal, Java, C, hay C++.

Con lai 12 ngodn ngit loai suy doan kiéu. Trong d6 cac bién va ham c6 thé khong can
dugc khai bao tir truéc. Linux BASH va PHP 13 hai vi du trong nhimg kiéu nay.
Suy doan kiéu 1a mot co ché ma ¢ d6 cac dic ta vé kiéu thudng cé thé bi loai bé hoan
toan néu c6 thé duoc, nham gitp cho trinh dich d& dang tu doan céc kiéu cua cac gia
tri tor nglr canh ma céc gia tri d6 duoc str dung. Vi du mot bién dugc gan gia tri 1 thi
trinh dich loai suy doan kiéu khong can khai béo riéng riang d6 1a mot kiéu integer. Céc
ngdn nglr suy doan kiéu linh hoat hon trong st dung, dac biét khi ching lép dat su da
dang hoa céac tham s6. Vi du cua ngdn ngtr loai nay 1a Haskell, MUMPS va ML.

Cic ngdn ngit co kiéu dong 14 ngdn ngit ma cac kiéu chi duge gan 1én cac dir lidu
trong thoi gian chuong trinh dugc thuc thi. Diéu nay c¢6 mat loi 1a nguoi lap trinh
khong can phai x4c dinh kiéu dir liéu nao hét, dong thoi co thém loi thé 1a c6 thé gan
nhiéu hon mét kiéu dir liéu 1én cac bién. Tuy nhién, vi ngdn ngit c6 kiéu dong xem tat
ca cac vai tro cua dir li¢u trong chuong trinh 1a cé thé chuyén héa duoc, do vay cac
phép toan khong ding (nhu 13 cong cac tén, hay 1a xép thir tu cac sb theo thtr ty danh
Vﬁn) s& khong tao ra cac 16i cho dén luc né duoc thi hanh—mic du van c6 mot s cai
dit cung cip vai dang kiém soat tinh cho céc 18i hién nhién.

Vi du cta cic ngdn ngir nay la Objective-C, Lisp, JavaScript, Tcl, Prolog, Python va
Ruby.

Céc ngdn ngit c¢6 kiéu manh khong cho phép dung cac gia tri cia kiéu nay nhu la
mot kiéu khac. Chang rat chit ché trong viée phat hién sy dung sai kiéu. Viéc phat
hién nay s& xdy ra ¢ thoi gian thi hanh (run-time) déi v6i cac ngdn ngit ¢6 kiéu dong
va xay ra ¢ thoi gian dich ddi v6i cac ngdn ngit c6 kiéu tinh.

ADA, Java, ML va Oberon la cac vi du ctia ngén ngit c6 kiéu manh. Nguoc
lai, ngdn ngit c6 kiéu yéu khong qua khat khe trong cac quy tic vé kiéu hodc cho phép
mot co ché tuong minh dé xir Iy cac vi pham. Thudng n6 cho phép hanh xir cac biéu
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hién chua duoc dinh nghia trude, cac vi pham vé su phan doan (segmentation), hay 1a
cac biéu hién khong an toan khac khi ma cac kiéu bi gan gia tri mot cach khong ding.

C, ASM, C++, Tcl va Lua 1a cac vi du ctia ngén ngit c6 kiéu yéu.

Luu y: Céac khai niém vé kiéu manh hay yéu c6 tinh trong dbi. Java 13 ngon ngit c6
kiéu manh ddi v6i C nhung yéu dbi v6i ML. Tuy theo cach nhin ma cac khai niém dé
duge dung, nd tuong ty nhu viée xem ngdn ngit ASM 14 & cp thap hon ngon ngit C;
trong khi Java lai 1a ngén nglr & mirc cao hon C.

Hai khai niém tinh va manh ciing khong ddi 14p nhau. Java 1a ngdn ngit co kiéu
manh va tinh. C 12 ngdn ngit c6 kiéu yéu va tinh. Trong khi d6, Python 13 ngon ngir c6
kiéu manh va dong. Tcl lai 13 ngdn ngir c6 kiéu yéu va dong. Ciing nén biét trude rang
c¢6 nhidu nguoi da dung sai cac khai niém trén va cho rang kiéu manh 1a kiéu tinh cong
v6i manh. Lam 13n hon, ho con cho rang ngdn ngit C c6 kiéu manh mac du rang C
khong hé bat nhiéu loai 161 vé viéc dung sai kiéu. Cau trac dit lidu.

Hau hét cac ngdn ngir déu cung cip cac cach thire dé lp rap cac cdu trac dit lidu
phirc tap tir cac kiéu san c6 va dé lién két cac tén voi cac kiéu méi két hop (dung céc
kiéu mang, danh sich, hang doi, ngan xép hay tp tin).

Céc ngdn ngit hudng ddi twong cho phép 1ap trinh vién dinh nghia cac kiéu dit liéu
méi goi 1a ddi tuong. trong ndi bo cac dbi tugng d6 c6 riéng cac ham va cac bién (va
thuong dugce goi theo thir tu 1a cac phuong thirc va céc thudc tinh). Mot chuong trinh
¢ dinh nghia cac ddi tugng s& cho phép cac ddi twong d6 thuc thi nhu 13 cac chuong
trinh con doc 1ap nhung lai twong tic nhau. Cac tuong tac nay co thé dugc thiét ké
trong luc viét md dé mo hinh héa va mo phong theo doi séng that cua cac ddi tuong.
No6i mot cach don gian, cac ngdn ngit huéng ddi twong da duoc cho thém stic song dé
c6 riéng nhitng tinh ning hoat dong va twong tac voi thé gii bén ngoai. Ngoai ra, cac
ddi tuong con co thém céc dac tinh nhu 1a thua ké va da hinh. Diéu nay la mot uu thé
trong viéc dung ngdn ngit loai nay dé mé ta cac ddi tuong cua thé gidi thuc.

Céc ménh 1énh va dong diéu khién:

Khi dir 1i€u da dugc dinh o, may tinh phai dugc chi thi lam thé nao dé tién hanh cac
phép toan trén dir liéu d6. Nhitng ménh dé co ban co thé dugc cau tric thong qua viée
st dung cac tir khoa (dd duoc dinh nghia boi ngdn ngit 14p trinh) hodc 13 ¢ thé tao
thanh tir viéc dung va két hop cac cau tric ngit phap hay ct phap da duoc dinh nghia.
Nhirng ménh dé co ban nay goi 1a cac cau lénh.

Tuy theo ngon ngit, cac cau 1€nh co thé duoc két hop v6i nhau theo tréat tu nao do.
Diéu nay cho phép thiét lap dugc cac chuong trinh thyc hién duoc nhiéu chirc ning.
Xa hon, ngoai cac cu 1énh dé thay ddi va diéu chinh dir liéu, con c6 nhitng kiéu cau
lénh dung dé diéu khién dong xtr 1y cia mdy tinh nhu 14 phan nhanh, dinh nghia boi
nhiéu trudng hop, vong lap, hay két hop cac chirc nang. Day 1a cac thanh t6 khong thé
thiéu ctia mot ngodn ngit 1ap trinh.

Cic tén va cac tham so:

Mudn cho chuong trinh thi hanh dwoc thi phai c6 phuong phap xac dinh duge cac
ving tréng ctia bd nhé dé lam kho chira dir lidu. Phuong phap duoc biét nhiéu nhat 1a
thong qua tén ciia cac bién. Ty theo ngdn ngit, cac vung trong gian tiép co thé bao
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gdm cac tham chiéu, ma that ra, ching 13 cac con trdé (pointer) chi dén nhitng ving
chtra khac cta bd nhé, dugc cai dit trong cac bién hay nhom céac bién. Phuong phap
nay goi la dat tén kho nhé. Tuong tu vo1 phuong phap dat tén kho nhd, 1a phuong
phép dit tén nhitng nhom cua cac chi thi. Trong hau hét cac ngdn ngit 14p trinh, déu co
cho phép goi dén cac macro hay cdc chuong trinh con nhu 14 cc cau 1énh dé thi hanh
nd1 dung mo ta trong cac macro hay chuong trinh con nay thong qua tén. Viéc dung
tén nhu thé nay cho phép cac chuong trinh dat téi mot su linh hoat cao va c6 gia trj 16n
trong viéc tai str dung ma ngudn (vi nguoi viét ma khong can phai lap lai nhitng doan
mi giéng nhau ma chi viéc dinh nghia cac macro hay cdc chuwong trinh con.)

Céc tham chiéu gian tiép dén cac chuong trinh kha dung hay cac bd phan dit liéu da
dugc xac dinh tir trude cho phép nhiéu ngdn ngir dinh hudng tng dung tich hop dugc
céc thao tac khac nhau.

Co ché tham Kkhio va viéc tai sir dung ma nguon

Mdi ngon ngit 1ap trinh déu c6 mot bd cac ca phap quy dinh viée lap trinh sao
cho ma nguodn duogc thuc thi. Theo d6, mdi nha san xuat ngdn ngit 1ap trinh s& cung
cép mot bd céc ciu tric nglt phap cho cac cau 1€nh, mot khdi luong 16n cac tu vung
quy udc dugc dinh nghia tu trude, va mot sb lugng cac thu tuc hay ham co ban. Ngoai
ra, dé giup 1ap trinh vién dé& dang sir dung, nha san xuat con phai cung cap cac tai liéu
tra ciru vé ddc tinh ctia ngon ngit ma ho phat hanh. Nhing tai liéu tra ciru ndy bao gom
hau hét cac dic ta, tinh chét, cac tén (hay tir khoa) mac dinh, phuong phap sir dung, va
nhiéu khi 13 cac mi ngudn dé lam vi du. Do su khong théng nhét trong cac y kién vé
viéc thiét ké va str dung tirng ngdn ngit nén c6 thé xay ra truong hop mi ngudn cua
cing mot ngdn ngir chay dugce cho phan mém dich nay nhung khong twong thich duoc
v6i phan mém dich khac. Vi du 13 cic ma ngudn C viét cho Microsoft C (phién ban
6.0) co thé khong chay duoc khi dung trinh dich Borland (phién ban 4.5) néu khong
biét cach thire diéu chinh. Pay ciing 1a nguyén do cuia cac ky hoi nghi chuin hoa ngon
ngir 1ap trinh. Ngoai cong viéc chinh 13 phat trién ngon ngit dic thu, hoi nghi con tim
cach théng nhat hoa ngdn ngit bang cach dua ra cac tiéu chuan, cac khuyén cao thay
d6i vé ngdn ngir trong twong lai hay cac d6i méi vé ct phap cia ngon ngi.

Nhitng d6i méi vé tiéu chuin ctia mot ngdn ngir mat khac lai ¢6 thé gay ra cac hiéu
tmg phyu. D6 1a viéc ma ngudn ciia mot ngdn ngit ding trong phién ban cii khong
tuong thich duoc véi phan mém dich dung tiéu chuan méi hon. Pay ciing 1a mot viéc
can luu tdm cho nhitng ngudi 1ap trinh. Trudng hop dién hinh nhét 13 viéc thay doi
phién ban vé ngdn ngit Visual Basic cia Microsoft. Cdc ma ngudén cia phién ban 6.0
c6 thé s& khong dich dugc néu dung phién ban méi hon. Ly do 13 nha thiét ké da thay
d6i kién trac ciia VisualBasic dé ning cao va cung cip thém céac chirc ning méi vé lap
trinh theo dinh hudng d6i twong cho ngdn ngit nay.

Thay vao viéc tai st dung ma ngudn thi cling c6 cac hudng phat trién khac nham
tiét kiém cong strc cho nguoi 1ap trinh ma hai huéng chinh 1a:

Viéc ra doi cua cac bytecode ma dién hinh 13 ngdén ngir Java. Véi Java thi ma
ngudn s& duoc dich thanh mét ngdn ngit trung gian khac goi 1a bytecode. Ma cua
bytecode mot 1an nita s& dugc phan mém thong dich thyc thi, phan mém nay goi 1a
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may 40. Cac may 4o duoc cai dit sin trén cadc may tinh va dugc cung cip mién phi.
Tuy theo hé diéu hanh ma co thé cai dit may ao thich hop. Do d6, cing mot ngudn
Java bytecode c6 thé chay trong bat cir hé diéu hanh ndo mién 1a hé diéu hanh d6 ¢
cai dit san may 4o Java. Viéc nay tiét kiém réat nhiéu cong suc cho 1ap trinh vién vi ho
khong phai viét mi Java khac nhau cho mdi hé diéu hanh.

Tan dung tinh chat thira ké cta cac 16p (class) trong cic ngdn ngir hudng ddi tuong.
Theo kiéu thiét ké nay, mot ddi tuong co thé thu huong cac dac tinh ma cac thé hé
trudc ciia chung da c6. Do d6, khi phét trién phin mém méi theo cdu trac cia cac 16p,
ngudi ta chi can tao thém céac 16p con (subclass) ¢ nhidu tinh ning mdi hon. Dicu nay
gitip giam b6t cong ste vi khong phai phat trién lai tir ddu. (Lwu y: Java ciling 1a mot
loai ngdn ngir huéng déi tugng nén nd cé ludn uu thé nay.)

Triét Iy ciia cac thiét ké

Tuy theo muyc dich ctia ngdn ngit ma chung dugc thiét ké dé tao diéu kién giai quyét
nhimg vin dé ma ngdn ngir d6 hudng t6i. Nhitng chirc ning nay lam cho mot ngdn
ngir c6 thé tién lgi dé dung phat trién loai phan mém nay nhung c6 thé kho dé phat
trién loai phan mém khac.

Hau hét cic ngdn ngir doi hoi sy chinh x4c cao vé mit ca phap. Cac ngdn ngit
khong cho phép co 16i. Mic du vdy, mot so it ngdn ngit ciing cho phép tu diéu chinh
trong mot mirc do khéa cao, khi d6 chwong trinh tu viét lai dé x\r 1y nhimng truong hop
maoi. Cac ngdén ngit nhu Prolog, PostScript va cac thanh vién trong ho ngén ngit Lisp
c6 kha nang nay. Trong ngén nglt MUMPS, k¥ thuat nay goi la tai bién dich dong. Cac
phan mém mo phong va nhiéu may ao (virtual machine) khai thac k¥ thuat nay dé cé
hiéu suét cao.

Mot yéu t6 lién quan dén triét 1y thiét ké 1a c6 mot sé ngon ngit vi mudn tao su dé
dang cho ngudi méi dung, da khong phan biét viéc viét chir hoa hay khong. Pascal va
Basic 14 hai ngon ngir khong phan biét viéc mot ky tu co viét hoa hay khong, trai lai
trong C/C++, Java, PHP, Perl, BASH déu bit bude phai bdo dam viéc viét ding y hét
nhu luc khai bao cho cac tén.

Ciac dang cau Iénh:

Cau 1énh 1a mot thanh td quan trong nhat ciia moi ngdn ngit 1ap trinh. Tuy theo
ngdn ngit cac cAu 1énh déu phai tudn theo cac trat tu sip xép cua cac tir khoa, tham
s6, biénva cac dinh danh khac nhu cdc macro, ham, thu tuc cling nhu céc quy udc
khac. Tap hop trat tu va quy tic d6 tao thanh ci phdp cta ngdn ngit 14p trinh. Cac dang
cau 1énh bao gom Pinh nghia: Dang cau 1énh nay cho phép xac dinh mot kiéu dir liéu
m&i hay mot hiang. Luu ¥ 1 trong cac ngdn ngit 14p trinh dinh hudéng dbi twong thi moi
16p déu c6 thé 13 mot kiéu dir lieu méi do d6 viée tao ra mot 16p méi tue 1a da dung
cau lénh kiéu dinh nghia.

Vi du: Trong C hay C++, cdu 1énh #define PI 3.1415927 s€ cho phép dinh nghia tén
(macro) PI véi gia tri khong doi 1a 3,1415927.

Khai bao: Ciing gan gidng nhu dang dinh nghia, dang khai béo cho phép ngudi lap
trinh chinh thirc théng bao vé su ra doi cia mot bién, hay mot tén (tén ham chang han).
Thong thuong, ddi véi ngdn ngir tinh, tén ham hay bién méi déu phai c6 phan cho biét
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kiéu dit liéu cta bién hay ham. Tuy nhién, diéu nay khong bit budc voi ngdn ngir
dong. Ngoai ra, cac khai bao doi khi con cho phép cac bién gan mét gia tri ban dau
nhung thuong thi viéc nay ciing khong bat budc. (Xem thém loai cau 1énh gan gia tri).
Déi voi nhidu ngdn ngit thi viée khai bao c6 thé cho phép chuong trinh d6 dugc cip
thém mot phan bd nhé du trit riéng cho cac bién (hay cac dbi twong) dang ky tén trong
cau I¢nh khai béo.

Vi du:

Trong Java hay C/C++, cau Iénh int line_number = 0; thudc loai khai bao

Trong Perl hay PHP, cau 1énh $my_var; thudc loai khai bao

Gén gia tri 1a loai cau 1énh cho phép viét gia tri cu thé vao céac bién. C6 thé cb cac
gidi han khac nhau trong viéc gan gia tri ndy (chang han nhu phai twong thich vé kiéu
dir liéu hay trudng hop néu bién co cac kiéu dic biét thi phai diung dén cac ham hay
cac thu tuc dé gan gia tri cho ching).

Vi du:

Trong ASM, cau I¢énh mov AX, 21h s€ gan gia tri 21h 1én thanh AX

Trong Java hay C/C++, cdu 1énh i=j; s& gan gia tri dang c6 cua bién j cho bién i

Két hop: Hau hét cac ngon ngit déu cho phép thiét 14p cau 1énh méi tir nhiéu cau
lénh. Luu y: Can dua theo cu phap cua ting ngdn ngit dé 1am viéc nay.

Vi du:

Trong van 1énh BASH hai cau Iénh x6a cac tép c6 dudi txtrm -f *.txt va cau
1énh mkdir newfolder tao mot thu muc trong ¢ tén 'newfolder' c6 thé dugce ghép nhau
thanh day cau c6 dang rm -f *.txt; mkdir newfolder. Thir tu thyc hién cac cau Iénh
thanh phan s& di tir trai sang phai.

Diéu kién: Loai ciu 1énh ndy dung dé ché nhanh dong diéu khién cua ngdn ngit.
Thudng tir khoa hay dugce ding nhét 1 "if", "else", va "else if". Ngoai ra, mot s6 ngdn
ngir c6 thé dung thém dang ciu 1énh phan nhanh dic biét cho truong hop c6 nhiéu
phan nhanh (thuong tir khoa bat dau cau 1énh diéu kién kiéu nay c6 thé 1a "switch" hay
la "case".

Vi du: Trong Java hay C/C++, cau 1énh

if x=D{y=x;}

else { y=x+3;}

1a loai cau 1énh diéu kién

Vong lap: Dung dé lip lai cac cau 1énh gidng nhau cho cac dbi tuwong hay cac bién
trong mot so hiru han lan. Tir khoa thuong gap nhat trong cic ngdn ngir 1a "for" va
"while".

Vi du: Trong Java hay C/C++, cau Iénh

for (int n=1; n!=5; ++n) { value *=n }

s& 1an luot tinh gia tri value = value * n lam 4 lan véi cac gia tri cua bién n 1an luot
13 1,2,3,4. Gia tri sau cung nhan vé cta value s& 13 (value * 4!).

Goi loai 1énh nay dung dé thuc thi cac ham, cac tha tuc, hay cac macro da duoc
dinh nghia san bdi cac thu vién hay boi ngudi 1ap trinh.

Vi du: Trong C/C++, cau 1€nh printf("Hello, world!\n");

16


https://vi.wikipedia.org/w/index.php?title=Macro_(%C4%91i%E1%BB%87n_to%C3%A1n)&action=edit&redlink=1

goi ham cho sin nham hién thi dong chit "Hello, world!<d4u xudng hang>"

Céc dinh hudng dich hay con goi 1a cac chi thi tién xir Iy: Ngoai cac thanh t6 trén,
cic nha san xuét cac phén mém dich (dac biét 1a cac trinh dich) con cé thé cung cép
thém cac dang cau 1énh khong truc tiép tham gia vao viéc tinh toan trén cac dir li¢u
ctia chuong trinh nhung lai truc tiép diéu khién cac dong chuyén dich mi & thoi diém
dich ciing nhu 13 huéng dan cac trinh dich cach xir 1y, tim nguén mi bd sung, cach
dung thu vién, hay céac cai dat dac biét cho mdt loai hé diéu hanh hay cho mot loai
phan cimg nao d6. Cac ciu 1énh nay c6 thé tiy thudc vao nha san xuit phan mém
chuyén dich cung cép.

Vi du: Trong C/C++ cac cau I¢nh

#ifndef MY_LIB

#include "my_code.h"

#endif

s& kiém tra néu tén MY _LIB chua dugc dinh nghia trude ddy trong chuong trinh thi
s& tiép tuc doc tép my code.h (dé nhan vao cac dinh nghia, hay cac khai béo cé trong
tép my_code.h rdi tiép tuc dich ma.)

Chu giai Cac cdu 1énh loai nay khong tham gia vao bat ky hoat dong nao trong qua
trinh dich nghia 13 cac phan mém dich s& bo qua cac dong nay. Tuy nhién, cac cau lénh
loai chu giai c6 gia tri van ban. Nguoi ta thuong dung chung dé ghi chu cac ky thut,
cac tinh ning hay nhiing diéu can nhd dé sau nay khi doc lai ma ngudn thi ¢6 thé hiéu
duogc nguoi lap trinh da lam gi.

Thi du: Trong Java, C/C++, PHP céac cau chu giai c6 thé bat dau boi dau "/

//ham "SUM(n,r,m)" dung dé tinh tong s tién c6 duoc khi giri ngan hang

// n=s6 thang, r=1i suat trong nim, m=von giri ban dAu s& 1a hai cau 1énh chu giai.

Luu y: dé hiéu rd hon va sir dung thuan thyuc cac dang cau lénh thi nguoi lap trinh
nén tham khao céc tai lidu giang giai riéng vé timg ngdn ngit.

Chuwong trinh con va macro

Mot chuong trinh con (con dugce goi 1a ham, thu tuc, hay thu tuc con) 1a mdt chudi
ma dé thuc thi mot thao tac dic thu nao d6 nhu 13 mot phﬁn cua chuong trinh 16n hon.
bay la cac cau I¢énh dugc nhom vao mot khdi va dugc dat tén va tén nay tuy theo ngon
ngir c6 thé duoc gan cho mot kiéu dir liéu. Nhimg khdi ma nay co thé duoc tap trung
lai 1am thanh cac thu vién phan mém. Cac chuong trinh con c6 thé duoc goi ra dé thi
hanh (thudng 13 qua tén cua chuong trinh con d6). Pidu ndy cho phép cic chuong trinh
dung téi nhitng chuong trinh con nhiéu 1an ma khong can phai lap lai cac khdi ma
gidng nhau mot khi da hoan tat viéc viét ma cho cac chuong trinh con d6 chi mét lan.

Trong mot s6 ngdn ngir, ngudi ta lai phan biét thanh 2 kiéu chwong trinh con:
Ham (function) ding dé chi cac chuong trinh con nao cé gié trj tra vé (trong mot kiéu
dir liéu nao do) thong qua tén cua ham.

Thu tuc (subroutine) dung dé mo ta cac chuong trinh con dugc thi hanh va khong ¢
gia tri tra ve.
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Tuy nhién, trong nhiéu ngén ngit khac nhu C ching han thi khong c6 su phan biét
nay va chi c6 mot khai niém ham. D& mé ta cac ham khong tra vé gid tri (twong duong
v6i khai niém thu tuc) thi ngudi ta c¢6 thé gan cho kiéu dit liéu cia ham d6 1a void.

Luu ¥: trong cac ngdn ngit huéng dbi twong, mdi mot ddi twong hay mot thue thé
(instance), tuy theo quan diém, c6 thé duoc xem 13 mot chuong trinh con hay mot bién
vi ban than noi tai cta thuc thé d6 c¢6 chira cac phuong thirc va ca cac dir liéu c6 thé tra
161 cho cac Iénh goi tir bén ngoai. Macro dugc hiéu 14 tén viét tit cia mot tap cac cau
1énh. Nhu vy, trong nhitng chwong trinh ¢6 cac khéi cu 1énh gidng nhau thi nguoi ta
c6 thé dinh nghia mgt macro cho khdi dai dién va c6 thé dung tén ciia macro nay trong
lac viét ma thay vi phai viét ca khéi cau 1énh mdi 1an khdi nay xuét hién 1ap lai. Mot
cach trtru tuong, thi macro 1a sy thay thé mot dang thirc van ban xac dinh bé“mg viéc
dinh nghia cia mot (hay mot bd) quy tic. Trong qua trinh dich, cac phan mém dich sé&
tu dong thay cac macro nay trd lai bang cac md ma no viét tat cho, réi méi tiép tuc
dich. Nhu vy, cic méd nay duoc dién tra lai trong thoi gian dich. Mot s ngdn ngit co
thé cho cac macro dugc phép khai bao va st dung tham sé. Nhu vy vé vai
trd macro giéng hét nhu cac chuong trinh con.

Céc diém khac nhau quan trong gitta mot chuong trinh con va mot macro bao gom:
Mai ctia chuong trinh con van duoc dich va dé riéng ra. Cho téi khi mot chuong trinh
con dugc goi ¢ thoi diém thi hanh, thi cac mi da dich sin cta chuong trinh con nay
m&i dugce lap vao dong chay cua chuong trinh.

Trong khi d6, sau khi dich, cac macro s& khong con ton tai. Trong chuong trinh da
duoc dich, tai cac vi tri c6 tén cia macro thi cac tén nay duoc thay thé béng khdi ma
(da dich) ma n¢ dai di¢n.

Céch viét ma dung chuong trinh con sau khi dich xong sé& tao thanh cac tap tin ngin
hon so vdi cach viét dung macro. Nguoc lai khi mdy tinh tai 1én thi mot phan mém co
cch diing macro it ton tinh toan ctia CPU hon 1a phan mém d6 phat trién bang phuong
phéap goi cac chuong trinh con.

Bién, hiang, tham sd, va doi s6

Mot bién (variable) 12 mot tén biéu thi cho mot s6 lwong, mot ky hidu hay mot d6i
tuong. Thém vao do, mat bién s& duge danh sin chd (phﬁn cua bd nho) dé chua sb
luong, ky hiéu hay d6i twong d6. Trong lac chuong trinh duoc thi hanh thi cac bién
clia churong trinh s& c6 thé thay doi gia tri hodc khong thay doi gi ca. Hon nita, mot
bién c6 thé bi thay d6i ca lwong bd nhd ma n6 dang chiém hiru (do nguoi 1ap trinh hay
do phan mém dich ra 1énh). Truong hop bién nay khong duoc gan gia tri hay c6 gan
gia tri nhung khong duoc st dung vao cac tinh toan thi nd chi chiém chd trong bo nhd
mot cach vo ich. Mdi bién s& c6 tén cta nd va co thé c6 kiéu xac dinh. Tuy theo ngon
ngit, mot bién c6 thé duge khai bao & vi tri nao d6 trong ma ngudn va ciing tiy ngén
ngir, thy phdn mém dich va cach thirc 1ap trinh ma mot bién co thé duoc tao nén (cing
véi chd chira) hay bi x6a bd tai mot thoi diém nao do trong luc thuc thi chuong trinh.
Viéc cac bién bi x6a bo 1a dé tiét kiém bo nhd ciing nhu lam tot hon viéc quan 1y phan
bd nhé ma déi khi mot chwong trinh chi duoc cap boi ding ky véi hé didu hanh.
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Qua trinh ton tai ciia mot bién goi 1a doi sdng ctia bién. Trong nhiéu truong hop doi
séng ctia mot bién chi xay ra trong ndi bo mot ham, mot thu tuc hay trong mot khdi
ma.

Mot hing (constant) 1d mot gia tri s hay ky hiéu duoc gan cho mot tén xac dinh.
Khac voi bién, hing khong bao gio thay dbi gi tri. Vi 1y do tién loi trong viée viét ma,
thuong doi sdng ctia mot hang 1au dai hon mot bién va c6 khi nd ton tai trong sudt toan
bd thoi gian thi hanh cta chuong trinh. Trong nhiéu trudng hop hing c6 thé duoc xac
dinh kiéu hay khong. (C++ 13 ngdn ngir cho phép c6 ca hai cach dinh nghia hang co
kiéu hay khong c6 kiéu va cau 1énh dé tao ra hai loai nay 1a hoan toan khac nhau). Néu
mot bién hoan toan khong thay ddi gia tri ctia nd trong moi tinh hudng thi vai trd cua
bién nay turong duong v4i mot hang.

Khac véi bién, tham s6 (parameter) ciing 1a cic tén dugc céac chuong trinh
con hay macro ding dé tinh toan. Khi dugc goi thi chwong trinh con, hay macro s& doi
hoi cac tén nay phai dugc gan gid tri cu thé trudce khi tién hanh tinh toan.

Céc gia tri dugc gan 1én cho cac tham sd dé mot chuong trinh con hay macro thi
hanh goi 13 cac dbi sd (argument). Mot cach don gian, cac ddi s6 1a cac gia tri thong tin
hay dit liéu cung cp cho cac chuong trinh con hay macro trude khi tinh toan.

Céc tham so giéng bién & chd ching thudng c6 kiéu xac dinh. Bén trong chuong
trinh con, hay macro, cac tham sé thuong déng vai tro cua hang nhung trong nhiéu
truong hop khac chiing van c6 thé hoat dong nhu cac bién va diéu nay ciing phu thudc
vao cac dic tinh cia moi ngon ngir.

Néu nhin toan bd chuong trinh nhuy mot ham 16n thi tham sé ctia ham nay goi 1a
tham s ciia chuong trinh va cac tham s6 cua chuong trinh ndy c6 thé twong tac véi
cac chuong trinh khac va nguoc lai. Mot cach don gian thi tham s6 1a cac dit lieu
truyén di giita cac chuong trinh hay cac ham, thu tuc hay macro.

T vung quy woéc

Tu vung quy udce 1a nhitng day céac ky tu hay ky hi¢u (thuong tao thanh cac chir co
y nghia) ndi nhau va dugc mot ngdn nglt cho s dung nhu 1a tén, gia tri hay mot luat
nao d6. Nguoi viét ma nén tranh st dung céc tir quy wdc ndy vao viéc dit tén (cho céc
bién, ham, hay cac dbi twong khac) dé tranh khong gdy ra cac 14i
dang ambiguity (nghia 1a tir diing c6 nhiéu nghia khién cho phan mém dich khong biét
phai chon céch nao). Tuy nhién, tuy theo ting trudong hop ma mét tén mai dat ra trung
v6i cac tén dd quy dinh c6 duoc chap nhan hay khong va viéc chdp nhan nay sé co
hi€u ung phu gi.

Thi du:

Trong C thi viéc viét #define MYVALUE 10; thi diy ky tu "#define" s& 1a mot tir
vung quy udce (thudc vé cau 1énh dang dinh nghia)

Trong C/C++ néu dung tirint @& khai bao nhu 13 tén cua mot bién ching han
nhu unsigned int; thi 1ap tirc khai bao nay sé bi trinh dich bat 15i.

Tur khoa:

#A 1s height B is radius
def cone (a,b):
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formula=( )*(b*b)
return formula

Cong cu td mau cd phdp (syntax highlighting) ding mau sic dé gitp lap trinh vién
thiy nhiém vu cua céc tir khoa, sb, va dong chu thich (comment) trong ma ngudn.
Chuong trinh nay dugc viét trong ngon ngir Python, né tinh ra thé tich cta hinh nén.

Tur khoa trong ngon ngtt 1p trinh 1a cac tor hay ky hiéu ma da dugc ngon ngtr do
gan cho mot ¥y nghia xac dinh. Ngudi 1ap trinh s khong duogc phép dung lai cac tu
khoa nay dudi mot ¥ nghia khac. Thuong cac tir khda nay dugc ngdén ngtr xac dinh
dung trong cac kiéu dir liéu co ban hay trong cac dong diéu khién. Vi du mot sd tir
khoa trong C va C++: auto, float, return, char, if else, static, void...

Cic tén chuin hay tén cho truéc

Ngoai cac tir khoa, mot ngon ngir 1ap trinh con c6 khdi lugng kha 16n cac tén da
dugc dinh nghia hay duoc gan cho cic y nghia chuyén biét goi 1a cac tén chuan. Cac
tén nay c6 thé duoc dung lai cho mot y nghia khac tiy theo ngudi viét ma. Trong
nhiéu trudong hop sé phai c6 mot co ché goi dé phan biét 1a ngudi 1ap trinh mudn am
chi cac tén da b1 tai dung nay dudi y nghia nguyén thiy hay dudi y nghia méi. Thuong
cac tén dugc phép dinh nghia lai nim trong hai loai chinh:

Céc ham hay thii tyc chuan.

Céc bién toan cyc (global)

Vi du: Trong C thi sin la tén cua mdt ham tinh gia tri sin (trong thu vién math.h)
nhung ngudi 1ap trinh hoan toan ¢ thé dinh nghia lai ham nay dé cho né ¢ chtic ning
khéc.

Trong van 1énh BASH thi bién toan cuc $PATH c6 thé duoc dinh nghia lai dé dung
nhu 12 mét bién dia phuong.

Cic ky hiéu: Trong mdi ngdn ngir déu cung cip mot hé thdng ky hiéu hay ky tu c6
v nghia riéng. Tuy theo ngoén nglt ma cac ky hi¢u nay dugc phép dinh nghia lai hay
khong. Nhiing ky hiéu duoc dung trong hai truong hop thudng thiy nhét la:

Dung dé chi cac phép toan.

Dung trong cu phép. Truong hop nay thi cac ky hiéu nay gilt vai tro tuong tu nhu
céc dau chAm cau trong cic ngdn ngir tu nhién.

Vi du:

Trong C/C++/Java/PHP thi cac dau ky hiéu '+, '-', "*', /', '=' dugc dung trong cic
phép toan theo thir ty 1a cdng, trir, nhan, chia va phép toan gan gia tri.

Trong C thi cac dau '+, -, '*', '/',... 1a khong thé dung lai cho ¥ nghia khac. Trong
khi d6 néu dung C++ thi nguoi 1ap trinh hoan toan c6 kha ning dinh nghia chung lai
thanh nhitng phép toan mdi theo ¥ riéng va ap dung cho cac d6i trong ma nguoi 1ap
trinh mong mudn (chang han nhu ding phwong phap "qué tai toan ti").

Trong C, C++, PHP, Perl, Java va Pascal thi két thuc céac cau 1énh don gian thuong
bat budc phai dung ddu ;. Va diéu nay thi khong nhat thiét néu dung van 1énh BASH.
Déu ';' nay gitr vai tro twong tu nhu ddu ' trong Viét ngit hay Anh ngir. (C6 diéu 1a dai
da s cac ngdn ngit 14p trinh s& tuyét ddi khong cho phép viée viét sai ca phap.)

Cic luit cAm va ngoai 1¢
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M&i ngon ngit, do han ché ctua moi trudng va ban than ngdn ngit cling nhu do muc
tiéu str dung, c6 thé c6 mot sd luat cAm ma nguoi lap trinhkhong thé vi pham. Nhitng
luat cAm nay c6 thé c6 nhing cach xtr Iy khac nhau nhu 1a:

Nhiéu ngén ngir cho phép dung cac cau l1énh dic biét dé 14p trinh vién c6 toan
quyén xtr 1y 16i va thuong dugc goi 1a ngoai 18 (hay exception). Nhitng ngoai 1& nay
néu khong xir Iy dung murc s& c6 thé gdy ra nhiing sai sot trong thoi gian thi hanh hay
ngay cé trong thoi gian dich. Di nhién, ngudi viét mé c6 thé tiy theo tinh hudng ma
viét cac cau 1énh r& nhanh tranh khong dé cho ma vi pham céc 16i. Hay 1a ding cac cau
1énh x1r Iy cac ngoai 1€ nay.

Mot sb6 ngon ngit khong cung cap kha ning xir 1y ngoai 16 thi nguoi viét ma budce
phai ty minh phan doan hét cac tinh hubng c6 thé vi pham 18i va dung cau lénh diéu
kién dé loai trir.

Céc loai 18i vé ngon ngir khi 1ap trinh thuong xay ra 1a:

Ldi cti phap

Vi pham khi dit hay goi tén bién va ham: Ldi loai nay thudng rat dé tim ra trong luc
phat trién ma. Thuong nguoi ta co thé doc lai cac bang tham chiéu vé ngon ngir dé
tranh sai c phap mau (prototype) ctia ham hay tranh ding céc ky tu dic biét bj cam
khong cho dung trong khi dat tén. Trong khong it trudng hop ngudi 1ap trinh c6 thé da
dinh nghia cung mdt tén cho nhiéu hon mot ddi tuong khac nhau va lai c6 gia tri toan
cuc. Trong nhiéu trudng hop chiing tao thanh 15i y nghia.

Li chinh ta: nguoi viét ma co thé viét hay goi sai tén ham, tén bién. Trong nhiéu
ngdn ngir ¢ kiéu tinh thi cac 16i nay s& rat d& bi phat hién. Con dbi véi ngodn ngir co
kiéu dong hay co kiéu yéu thi né c6 thé din dén sai sot nghiém trong vi ban than phan
mém dich khong hé phat hién ra.

Vuot qua kha ning tinh toan: Ban than may tinh va hé diéu hanh ciing c6 rat nhiéu
gidi han vé phan ctng, phan mém va cac dic diém chuyén biét. Khi nguoi lap trinh
yéu cau may 1am qua kha ning s& giy ra cac 16i ma doi khi khong xac dinh dugc nhu
Ldi thoi gian (timing error) thuong thiy trong cac hé théng da ludng hay da nhiém.

Lbi chia cho 0: Ban than phan cing may tinh s& & trang thai bat dinh khi thyc hién
phép chia cho 0; trong nhiéu tredng hop, ma sau khi dich mai phat hién ra trong lic thi
hanh va dugc dit tén 1a 16i division by 0.

Dung hay goi téi cac dia chi hay céc thiét bi ma ban than may hay hé diéu hanh
dang thyc thi lai khong cé hay khong thé dat téi. Pay 14 trudng hop rat kho luong. Boi
vi thuong nguoi lap trinh c6 thé viét ma trén mot may nhung lai cho thi hanh trong céc
may khac va cac may nay lai khong théa man cac yéu cau. Dé giam trir cac 15i loai nay
thudng ngudi lap trinh nén xac dinh trude cac diéu kién ma phan mém 1am ra s& hd
tro.

Vi du: trong nhiéu phin mém ngay nay & trong vo hop déu duogc ghi rd cac yéu cau
vé van toc, b nhé tdi thiéu, va quan trong 1a hé diéu hanh nao ma phén mém doé hd
tro.

Gén sai dir li¢u: Tuc 1a dung mot dir ligu co kiéu khac véi kiéu cua bién dé gan cho
bién d6 mot cach khong chua ¥. Di voi cac ngdn ngir tinh hay ¢ kiéu manh thi 16i nay

21


https://vi.wikipedia.org/wiki/L%E1%BA%ADp_tr%C3%ACnh_vi%C3%AAn
https://vi.wikipedia.org/wiki/L%E1%BA%ADp_tr%C3%ACnh_vi%C3%AAn

dé tim thdy hon. Con nhitng ngdn ngir dong hay ngon ngit c6 kiéu yéu thi 15i tao ra s&
c6 thé kho phat hién va thuong xay ra lac thi hanh.

Céc 16i bién: Ldi bién thuong xay ra khi ngudi viét ma khong chu ¥ dén céc gid tri &
bién clia cac bién, cac ham. Nhitng 161 dé thiy c6 thé 1a:

Gan gia tri cia mot s6 (hay mot chudi) 1én mot bién ma né vuot ngoai su cho phép
cua dinh nghia.

Vi du: Gan mot gid tri 16n hon 255 cho mét bién c6 kiéu 1a short trong ngdn ngit C
tao nén céc 13i khi bién chay trong vong lap dat gia tri & bién.

Vi du: doan ma C/C++ sau day s& gay ra 16i bién—Chia cho 0

for (m=10; m >=0, m--) {x= 8+ 2/m; }

L&i y nghia

Ldi vé quan 1y bd nhd. Trong nhiéu loai ngdn ngir ngudi lap trinh ¢o thé xin dang
ky mdt lugng nao d6 cua bd nho dé dung 1am chd chira gia tri cho mot bién (mdt ham
hay mot ddi twong). Thudng thi sau khi dung xong nguoi viét ma phai c6 phan 1énh tra
vé cac phan bo nhd ma né da dang ky dung. Néu khong, sy tra vé nay chi xdy ra o giai
doan két thuc viéc thi hanh. Trong nhiéu trudng hop, sb lugng bd nhé xin ding ky qua
nhiéu va khong duoc dung dung chd c6 thé 1am cho may kiét qué vé mit tai nguyén bd
nhé va gay ra treo may. Pién hinh nhét 13 viéc xin dang ky cac phan cta bd nhd trong
cac vong lap 16n dé gan cho cac dbi tuong bén trong vong lip nhung khong tra vé sau
khi sir dung. Nguoi ta thudng goi 161 kiéu nay 1a 16i ro ri bd nhd (memory leaking).

Sai sot trong thuat toan: Trudc khi viét mot chuong trinh, dé giam thiéu sai sot vé
mit l4p luan thi nguoi ta ¢ nhiéu bién phap dé lam giam 16i trong d6 c6 cac phuong
phap v& luu do, vé& so dd khdi, hay viét ma gia. Nhitng bién phap ndy nham tao nén cac
thuat toan dé giai quyét vin dé. Tuy nhién, mot thuit toan khong chit ché, xu 1y khong
ot réo moi truong hop co thé xay ra, khong du doan duoc sy thay doi trong luc thi
hanh thi c¢6 thé tao nén cac 15i va cac 16i nay thuong khé thdy boi vi nd chi xay ra &
nhing chd, nhiing thoi diém ma ngudi lap trinh khong ngd trude. Mot trong nhiing
phuong phap don gian 1am giam thiéu 18i thuat toan 13 phai cha ¥ x& Iy moi tinh hudng
khi dung cau 1énh diéu kién (hay ché nhanh) mic du c6 thé ¢ cac truong hop tudng
nhu hién nhién.

Ldi vé lap luan: Day co thé xem 1a truong hop dic biét clia sai sot trong thuat toan.
Trong cac biéu thirc tinh gia tri, d6i khi khong quen dung dai s6 Bool (nhat 13 khi
diing luat De Morgan dé phu dinh mot biéu thirc phirc tap) nén ngudi 1ap trinh c6 thé
tinh toan sai, hay dinh nghia sai cdc phép toan. Do d6, gi tri tra vé ctia cac biéu thirc
logic hay biéu thirc nhi phén s& bi sai trong mdt vai trudng hop hay toan bo biéu thirc.
Trong nhiing tinh huéng nhu viy phan mém dich s& khong thé nio phat hién ra cho
dén khi churong trinh dugc thi hanh va lot vao tinh hudng tinh sai ctia ngudi lap trinh.

Cic thanh t6 diic trung ciia ngdn ngir OOP

Bai chi tiét: Lap trinh huéng d6i twogng OOP la chir viét tat ciia Object Oriented
Programming c6 nghia 1aLap trinh huéng d6i tuong duoc phat minh
nam 1965 boi Ole-Johan Dahl va Kristen Nygaard trong ngdn ngit Simula. So vé1
phuong phép lap trinh c¢6 dién, thi triét 1y chinh bén trong loai ngdn ngir loai nay la dé
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tai dung cac khdi ma ngudn va cung Gmg cho cac khdi ndy mot kha ning méi: ching
c6 thé c6 cac ham (goi 14 cac phuong thirc) va cac dir lidu (goi 1a thudc tinh) noi tai.
Khéi ma nhu vay duoc goi 1a ddi twong. Cac dbi tuong thi doc 1ap voi moi trudng va
c6 kha ning tra 101 v6éi yéu cau bén ngoai tuy theo thiét ké cua ngudi 1ap trinh. Vi
cach xdy dyng nay, mdi ddi tuong s& twong duwong v6i mét chuong trinh riéng co
nhiéu dic tinh méi ma quan trong nhat 1a tinh da hinh, tinh déng, tinh triru twong va
tinh thira ké.

Thira ké

Pay 14 dic tinh cho phép tao cac ddi twong méi tir ddi twong ban dau va lai c6 thé
c6 thém nhirng dic tinh riéng ma ddi twong ban dau khéng co. Co ché nay cho phép
ngudi l4p trinh c6 thé tai st dung ma ngudn cii va phat trién ma ngudn méi bang cach
tao ra cac doi tuong mai thira ké dbi tuong ban dau.

Da hinh

Tinh da hinh duogc thé hién trong lap trinh huéng ddi twong rat dic biét. Nguoi lap
trinh c¢6 thé dinh nghia mot thudc tinh (chang han thong qua tén ciia cac phuong thirc)
cho mot loat cac dbi twong gan nhau nhung khi thi hanh thi ding ciing mét tén goi ma
su thi hanh ctia mdi ddi twong s& tu dong xay ra twong ung theo ting ddi tuong khong
bi nham 1an.

Vi du: khi dinh nghia hai d6i twgng "hinh_vuong" va "hinh_tron" thi c6 mot phuong
thirc chung 1a "chu_vi". Khi goi phuong thirc ndy thi néu d6i twong 13 "hinh_vuong"
n6 sé tinh theo cong thirc khac véi khi ddi tugng 1a "hinh_tron".

Triru tuwgng

Pic tinh ndy cho phép xac dinh mot ddi tuong triru tugng, nghia 1a d6i twong d6 c6
thé c6 mot s6 dic diém chung cho nhidu ddi twong nhung ban than déi tuong niy co
thé khong c6 cac bién phap thi hanh.

Vi du: nguoi 1ap trinh c6 thé dinh nghia d6i tugng "hinh" hoan toan triru tuong
khong ¢ dic tinh ma chi c6 cac phuong thire duoc dit tén chang han nhu "chu vi",
"dien_tich". Dé thuc thi thi nguoi lap trinh budc phai dinh nghia thém cac ddi trong cu
thé chang han dinh nghia "hinh_tron" va "hinh vudng" dua trén ddi twong "hinh" va
hai dinh nghia méi nay s& thira ké moi thudc tinh va phuong thic cia ddi twong
"hinh".

Dong

Tinh déng & diy duoc hiéu 1a cac dir liéu (thudc tinh) va cac ham (phuong thirc)
bén trong cia mdi ddi tugng s& khong cho phép ngudi goi dung hay thay doi mot cach
tur do ma chi ¢ thé tuwong tac v6i ddi tuong d6 qua cac phuong thirc dugc nguoi 1ap
trinh cho phép. Tinh déng ¢ ddy c6 thé so sanh v4i khai niém "hop den", nghia 1a
ngudi ta c6 thé thay cac hanh vi ctia d6i twong tity theo yéu cau cta méi trudng nhung
lai khong thé biét dugc bdo may bén trong thi hanh ra sao.

Mot s6 thanh to thwong thay khac ciia mdt ngdn ngir 1ap trinh hién dai

Nhiéu ngdn ngtr 1ap trinh hié¢n dai, nhét 1a céc ngdn ngir viét cho Windows, thuong
c6 cung cap thém mot sd luong rat 16n cac thu vién bao gdm nhiéu ham dé hd tro giao
dién nguoi dung va cdc thiét bi dau cudi.
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Giao dién d6 hoa

Céac ngon ngir chuan thuong khong dé cp t6i su cung cap thu vién giup cho viée
thiét 1ap giao dién d6 hoa (graphic interface). Nhung hau hét trong cic ngon ngit hién
dai ma nha san xuét cung cép cho céc hé diéu hanh déu c6 thém thu vién cac ham va
cac bién toan cuc co thé dung dé nhanh chong viét ma c6 giao dién phu hop.

Vi du nhu GDK (cho Linux), Java (cho moi h¢), Visual C/C++/C# (cho
Windows),... Va cac thu vién ndy ngay nay di trd thanh cac thanh t6 khong thé thiéu
cho nguoi 1ap trinh.

Piéu khién theo s ki¢n

Tuong tu trén, triét ly déng sau cua viéc diéu khién theo sy kién 1a dé hd tro cho
viéc dong bo st dung cung lic nhiéu thiét bi dau cudi nhu 1a chudt, ban phim, may
in... Viéc nhan mot ménh 1€nh tir chudt hay tir ban phim phai duoc lap tic déng bo va
thay d6i giao dién tic thoi dé cap nhat hoa.

Thoi gian thuc

Ban thin mot ngdn ngit sé khong nodi rd 1a ¢6 hd tro cho tinh ning nay hay khong.
Phan tmg va cép nhat dit liéu theo thoi gian thuc 1a mot hudng phét trién nham dap
g cac nhu cau déng bo hod nhanh dir liéu ma ching c6 thé chia sé cho nhiéu noi hay
1a dé thoa mén nhu cau can thiét dong bo hoa dir liéu cua cac dich vu (ngan hang, hang
khong va quan su chang han).

HO tro hé diéu hanh

Ngoai cac hd tro cho cac giao dién thi ngdy nay hau hét cic hé diéu hanh
(Linux/UNIX, Netware va Windows) déu c6 kha niang da ludng (multithreading) hay
da nhiém (multitasking). Nhitng kha ndng ndy nang cao hi€u qua cua may tinh. Cac
ngdn ngit, do d6 thudng c6 thém cac ham, thi tuc hay cac bién cho phép ngudi lap
trinh tan dung chiing. Viéc viét ma cho kién triic da ludng va da nhiém khong don gian
nhu viét ma cho cac hé thong thong thudng. Ngudi 1ap trinh ngoai k¥ nang viét ma,
con phai luyén tap cach xir Iy va dong bd nhiéu thao tac dugc thi hanh dong thoi trong
mot chuong trinh ma khong gy ra ach tic hay vi pham cac nguyén tic quan 1y bd nhé
hay céc quy tac 1ap trinh theo da ludng hay da nhié¢m.

Luu ¥: Hau hét cac hé didu hanh hd tro kién tric da ludng hay da nhiém déu c6 kha
nang thyc thi nhimg chwong trinh dugc tao ra tir ma viét theo kiéu thong thuong ma
khong da dong t6i cac chie ning da ludng hay da nhiém. Piém khéc nhau 14 khi khong
dung t&i cac vu diém da ludng hay da nhiém thi chuong trinh d6 s& khong tan dung
dugc vu thé phan cimg va phan mém hd tro (thuong thi chuong trinh d6 chay cham
hon)

#include <conio.h> cho cac ham getch(), putch(), clrscr(), gotoxy() ...

#include <stdio.h> cho cac ham khac nhu gets(), fflus(), fwrite(), scanf()...
& gan chd bat dau chuong trinh. Tép stdio.h dinh nghia cic macro va bién cung céc
ham dung trong thu vién vao/ra. Dung diu ngodc < va > thay cho cic ddu nhay thong
thuong dé chi thi cho trinh bién dich tim kiém tép trong danh muyc chira thong tin tiéu
dé chuan.
2.2. Céc kiéu dir liéu co ban: kiéu sd, ky tw, chudi, ...
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2.2.1. Dir liéu va kiéu dir liéu

M4y tinh ngly nay cho phép lam viéc voi hau hét tat ca cic loai dit liéu ma con
nguoi phai xir Iy hang ngay, vi du mot sé loai dit liéu c6 thé ké dén nhu: s6 thuc, s6
nguyén, ky tu, xau ky tu, logic, ngay thang. Ngon ngit 1ap trinh thuong cho phép lam
viéc v6i mot sd (hodc tat ca) céc loai dit lidu ké trén; va mdi loai dit liéu duge thé hién
bang tir khéa mé ta kiéu dir liéu (data type) d6, cac kiéu dir lidu nay duoc goi 1a cic
kiéu dir liéu co ban hay nguyén thily ctia ngdn ngi.

Bdng I-1: Cac kiéu co ban trong C

Kiéu dir Tén kiéu S6 Mién gia tri
liéu (tir khoa) byte Tur Pén
Ky tu char 1 -128 128
i unsigned char 1 0 255
int 2 -32767 32768
S6 unsigned int 2 0 65535
nguyén | short 2 -32767 32768
long 4 215 2151
. float 4 +1077 +]078
SOthUC | uble 8 L1077 | 2107508

Trong C, cic kiéu dit lidu co ban bao gdm: kiéu ky tu, kiéu s6 nguyén, kiéu sb
thuc; no1 dung co ban vé cdc kiéu dir lidu nay duoc thé hién nhu Bang 1-1.

Trong ngdn ngit lap trinh, mdi kiéu dir liéu duge quan tim & cdc khia canh: tén goi
- dé st dung khi khai bdo; sé byte trong b nhé can ding cho mdi bién - dé st dung
hop 1y bd nhé clia mdy tinh; mién gid tri - @& xem xét vé sy phit hgp ctia mién gid tri
v6i dbi twong ma né md ta; va cic phép todn (operator) cé thé thuc hién ddi voi kiéu
dix liéu do.

Ngoai cic kiéu dir liéu co ban thi hau hét cic ngdén ngir déu dinh nghia sin hodc
cho phép ngudi lap trinh tu dinh nghia cac kiéu dit liéu phirc tap hon tir nhiing kiéu co
ban; céc kiéu nay duogc goi chung la kiéu dit lidu c6 cAu tric. Céc kiéu dit liéu c6 ciu
triic s& dugc trinh bay trong cic phan sau cia tai liéu.

2.2.2. Kiéu ky ti

Bing md ASCII 1a mot bang quy wdc vé ma cho céc chir cdi La tinh, nhing ky tu,
ki hi¢u thuong dung khic. Ky tu, ki hié¢u, qui udc, chit cdi trong bang ma ASCII dugc
goi chung 12 ky tu (Character). Nguoi ta dua ra bang ma ASCII dé thdng nhat vé cich
mi hoa dbi véi cac ky tu duoc sir dung trén may tinh, va nhu mo ta trong tén bang ma,
ASCII - American Standard Code for Information Interchange, thi n6 dugc hiéu 1a
ma tiéu chuan diing trong viéc trao doi thong tin ctia My.

Bang ma ASCII chuan c6 128 ky tu bao gom céc ky tu diéu khién (khong hién thi),
va cdc ky tu hién thi dugc. Bang ma ASCII mé rong c6 256 ky tu bao gdm 128 ky tu
ctia bang ma ASCII chuan va 128 ky tuy mé rong gém nhiéu ky tu cé dau, ky tu trang
tri khdc. Bang 95 ky tu hién thi dugc ctia bang ma ASCII dugc cho nhu Bang 1-2.

Trong C kiéu ky tu dugc hiéu theo hai cdch, mot 1a ky tu trong bang ma ASCII va
hai 12 ma ASCII cua ky tu d6. Vi du, néu ch 1a mot bién kiéu ky ty thi 1énh gin ch =
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'’A’ hoac ch = 65 c¢6 y nghia nhu nhau vi ma ASCII cua ky ty ‘A’ 1a 65 (xem Bang 1-
2). Theo Bang 1-1 ta thiy c6 hai loai dit liéu kiéu ki tu 12 char voi mién gid tri tir -128
dén 127 va unsigned char (ki tu khong dau) voi mién gid tri tir 0 dén 255. Trudng hop
mot bién duge gan gia tri vuot ra ngoai mién gid tri cua kiéu thi gia tri cua bién s&
duoc tinh theo ma bu - (256 - ¢). Vi du néu gan cho char ch gia tri 179 (vuot khoi
mién gia tri da dugc qui dinh cua char) thi gid tri thuc sy dugc luu trong may sé 1a -

(256 - 179) = -77.

Bdng I1-2: Cac ki tw hién thi dwoc trong bang ma ASCII

Ma| Kyte| Ma |Kytu) Ma | Kyte| Ma | Kytw| Ma | Kytu
32 sP 51 3 70 F 89 Y 108 1
33 ! 52 4 71 G 90 Z 109 m
34 " 53 5 72 H 91 [ 110 n
35 # 54 6 73 I 92 \ 111 0
36 $ 55 7 74 J 93 ] 112 p
37 % 56 8 75 K 94 A 113 q
38 & 57 9 76 L 95 _ 114 r
39 ! 58 77 M 96 115 S
40 ( 59 ; 78 N 97 a 116 t
41 ) 60 < 79 O 98 b 117 u
42 g 61 = 80 P 99 c 118 v
43 + 62 > 81 Q 100 d 119 w
44 , 63 ? 82 R 101 e 120 X
45 - 64 @ 83 S 102 f 121 y
46 . 65 A 84 T 103 g 122 z
47 / 66 B 85 U 104 h 123 {
48 0 67 C 86 A% 105 i 124 |
49 1 68 D 87 W 106 ] 125 }
50 2 69 E 88 X 107 K 126 ~

Mot vi du vé viéc st dung kiéu char va unsigned char trong C nhu sau:

charc, d;

unsigned char e,f;
c=65;d=179;
e=179; f=330;

printf("%c,%d",c,c);
printf("%c,%d",d,d);
printf("%c,%d" e.e);
printf("%c,%d" f,f);

/ ¢, d duoc phep gan gia tri tu -128 den 127

//'e duoc phep gan gia tri tu 0 den 255

/l'd c6 gid tri ngoai mien cho phép

/ f c6 gid tri ngoai mien cho phép

// in ra chu céi 'A' va gia tri so 65

//inralakitu'|' va gid tri so -77

//inralakitu'|' va gid tri so 179

//inralakitu') va gid tri so 74

Tu vi du trén ta thay mot bién néu dugc gan gid tri ngoai mi€n gia tri cho phép s€
dan dén két qua khong theo suy nghi thong thudng. Do vay nén udc luong chinh xic
nhu cau va mién gid tri cua ki€u dir li¢u khi st dung; vi du néu muon su dung bién c6
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gid tri tr 128 .. 255 thi nén khai bdo bién dudi dang ki tu khong dau (unsigned char).

Vi nhiéu ngdn ngir thi ky tu dugc hiéu 12 nhitng ky tu cua bang ma ASCIL.
2.2.3. Kiéu s6 nguyén

Trong C, cic s6 nguyén dugc phan chia thanh bdn kiéu khdc nhau véi cdc mién gid
tri twong tmg duoc cho trong Bang 1-1. Céc kiéu sb nguyén gém c6 sb nguyén ngin
(short), s6 nguyén (int), s6 nguyén khong dau (unsigned int) st dung 2 byte va sb
nguyén dai (long) st dung 4 byte. Kiéu sé nguyén con duogc chia thanh hai loai c6 du
va khong du voi cliing sd byte phai ding nhung c6 mién gié trj khdc nhau; muyc dich
cua viéc nay la nham tao sy mén déo, thuan tién cho nguoi st dung cé thé tiét kién
dugc tai nguyén mdy tinh ma van giai quyét duoc van dé dit ra.

Cic phép todn trong C c6 thé thyc hién trén sb nguyén duoc dé cap trong cic ndi
dung sau cua tai liu.

2.2.4. Kiéu sb thuc

Pé sir dung sb thuc ta can khai bdo kiéu float hoac double, mién gia tri cua céc
bién kiéu ndy dugc mé ta trong Bang 1-1. Cac gid tri s6 kiéu double dugc goi 1a s6
thuc v6i do chinh xdc gip doi vi véi kiéu dir lidu nay mdy tinh c¢6 cach biéu dién khic
s0 voi kiéu float dé dam bao sd sd 1é sau mot sd thue ¢ thé tdng lén nham thé hién sy
chinh x4c cao hon so véi s6 kiéu float. Tuy nhién, trong cdc bai todn thong dung
thudong ngay do chinh xdc cua s kiéu floar 1a du dung.

2.3 Hing, bién, ham, cic phép toan va biéu thirc
2.3.1. Bién

Bién 13 dbi tuong duoc tao ra trong chwong trinh dung dé luu trir gid tri thude mot
kiéu nao d6 can thiét cho qua trinh xtr 1y va tinh todn. Gi4 tri clia bién c6 thé thay doi
trong qud trinh tinh todn. C6 thé khang dinh bién 14 ddi twong quan trong nhét trong
chuong trinh, khong chi don thuan dung dé luu trir dit liéu ma viée td chirc cdc bién
con quyét dinh dén tinh hiéu qua ctia thuat toan va chuong trinh. Diéu nay duoc khang
dinh qua tiéu dé cudn sach “Giai thuat + Cau trdc dir liéu = Chuong trinh” cta gido su
Niklaus Emil Wirth, cdu néi dugc hiéu nhu mot dinh 1y trong linh vyc lap trinh.

Trong C, bién phai dugc khai bao truwéc khi str dung. Viéc khai bio nham cung cap
cdc thudc tinh cia mot bién nhu: tén goi (tén bién), kiéu cua bién, va vi tri khai bdo
bién d6 ciing c6 y nghia nhat dinh. Thong thudng voi nhiéu ngdn ngit 1ap trinh tat ca
céc bién phai dugc khai bdo ngay tir dau chuong trinh, tuy nhién dé thuan tién C cho
phép khai bdo bién ngay bén trong chuong trinh. Vi C, khi can, nguoi sir dung c6 thé
khai bdo mot bién tai bat ky vi tri nao trong chwong trinh dé sir dung.
2.3.1.1. Khai bdo

Trong C, khai bdo bién duoc viét theo cd phdp mo ta sau day.
Cii phdp:
Kiéu Tén bién 1 [,Tén bién 2, Tén bién 3 ...];
Trong do:
- Kiéu: La tir khéa qui dinh cho kiéu dir liéu can dung. Tir khoa twong tng véi cic
kiéu dir liéu co ban dugc dé cip trong Bang 1-1;
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- Tén_bién_I: Tén bién do nguoi str dung ty dit. Tén bién phai duoc viét theo quy
tic viét tén di mo ta trong phan 1.1.3 - Tén goi. Quy tic co ban 13 khong dugc chira
khoang tréng, khong bat dau bang chit s, va khong (nén) dung chit céi Tiéng Viét c6
dau.

- Khi can khai bdo nhiéu bién c6 cing kiéu thi c6 thé liét ké tén cdc bién do,
Tén_bién_2, Tén bién_3, ... , sau Tén_bién_1 va mbi bién cach nhau boi mot ddu phay
(’). r r r ’

- Trong C dau cham phay (;) cudi 1énh trén 1a bat budc.

Vi du xét hai dong 1€nh sau:

inta, b, c;
float delta;

Hai 1énh trén khai bdo cdc bién a, b, ¢ ¢6 kiéu 1a s6 nguyén va delta c6 kiéu 1a sb
thuc. Céc khai bdo trong vi du trén khong xac dinh gia tri ban dau cho tat ca céc bién,
khi duoc tao ra ching nhan mot gid tri (ngau nhién) ndo d6. Trong C cho phép khai
bdo bién két hop vai viéc xac dinh gid tri ban dau cho bién d6 theo cu phap mo ta dau
day.

Ci phdp:

Kiéu Tén bién 1=gia tri 1[,Tén bién 2 =gia tri 2,...];

Trong do:

- Kiéu, Tén_bién_1, Tén_bién 2 ... duoc hiéu nhu trén;

- gid_tri_l, gid_tri_2 ... 1a cac biéu thirc cho két qua thuéc mién gid tri cta
Tén_bién_1, Tén_bién_2 ...

Chi y: Khi dat tén bién, ngoai viéc phai tuan theo quy tac dit tén clia ngon ngi,
nén dat sao cho tén do co tinh goi nhéd dé thuén tién cho st dung vé sau. Tuy vay thi
khong nén diung tén bién qué dai, boi né d& 1am khong kénh cic biéu thirc vé sau. Bién
delta trong vi du trén dugc dat tén nhu vay voi v dinh dung né dé luu trix gid tri delta
theo cach tinh nghiém cuia phuong trinh bac hai.
2.3.1.2. Pham vi tic dong ciia bién

Nhu da dé cap & trén, mdi bién khi khai bdo ngoai nhiing thudc tinh da biét nhu
tén, kiéu thi vi tri trong chuong trinh ctia bién d6 ciing ¢ y nghia nhat dinh. Y nghia
vé vi trf khai bdo ctia bién chinh 13 pham vi tac dong cia bién. Mot bién xuat hién
trong chuong trinh c6 thé duoc sir dung béi ham nay nhung khong dugc béi ham khic
hodc boi ca hai, diéu nay phu thudc chat ché vao vi tri noi bién duoc khai bdo. Mot
nguyén tic dau tién 1a bién s& c6 tic dung ké tir vi tri nd duoc khai bao cho dén hét
khéi 1énh chira né; khéi Iénh & day dwoc hiéu 1a mot 1énh hop thanh, mot ham, mot
chuong trinh.

2.3.2. Hing

Hang, ciing gidng nhu bién, 12 nhimmg d6i twong duoc tao ra trong chuong trinh
dung dé luu trir gid tri thudc mot kiéu ndo d6 can thiét cho qu4 trinh tinh todn va xt Iy.
Tuy nhién khic véi bién 1a gid tri cia hang dugc xac dinh khi khai bdo va khong thé
thay d6i dugc trong chuong trinh.

Tuong tmg v6i mdi kiéu dit liéu ngdn ngir 1ap trinh qui dinh cdch biéu dién hang
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ctia kiéu d6. Cac hing thuong dung trong C gdm c6: hang ky tu, hang s nguyén, hing
s6 thuc, hing xau ky tu.
2.3.2.1. Hang s6 nguyén

Ngon ngit C cho phép viét hang s6 nguyén & dang thap phan, bét phan va thap luc
phan.

- Dang thap phan: Diung 10 chit s6 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 dé biéu dién nhu
ching ta van st dung hang ngay; vi du sb 2012, 365, -328, 40000. Véi cdc hing
nguyén ké trén, s6 40000 vuot qué gidi han sé nguyén ins (16n nhat 32767) khi d6 C tu
dong ding kiéu long dé biéu dién. Trudng hop mudn chit dong biéu dién sé nguyén
dang long thi thém vao chit cdi [ hay L sau céch viét thong thuong; vi du 20121, 365L.

- Dang bat phan: Dung cic chit $60,1,2,3,4,5,6, 7 dé biéu dién. Khong giéng
cach biéu dién thong thuong cua sé thap phan, C quy wéc viéc biéu dién sd bat phan
nhu sau:

- [dAu] O <chit s6>

Trong do

[dédu]: & chi ra s6 4m (d4u -) hay duong (diu + hodc khong dau);

0: 1a ky hiéu bt budc;

<chir s6>: cac chit s6 0 dén 7.
Vidu: 0345 1a s6 345 trong hé bat phan (= 3*82 + 4*8' + 5%80 =229 trong hé
thap phan).

- Dang thap luc phan: Sir dung 10 ky s6 tir 0 dén 9 va 6 ky tu A, B, C, D, E ,F d¢é
biéu dién. C quy udc viée biéu dién s thap luc phan nhu sau:

- [dAu] Ox <ky tu>

Trong do:
ddu: dé chi ra sé6 am (dau -) hay dwong (dau + hodc khéng ddu);
Ox: la ky hiéu bdt buéc;
Ky tu: g5m cdc chii s6 0 dén 9 va 6 chitcdi A, B, C, D, E, F.
Vi du: 0x34F la s6 34F trong hé thap luc phan (= 3*%162 + 4*161 +
15*%160 = 847 trong hé thap phan).
Chi y: Ngoai nhimng diéu trén can luu y:

- Hang s6 nguyén 4 byte (long): S6 long (s6 nguyén dai) dugc biéu dién nhu sb int
trong hé thap phan va kém theo ky tu 1 hodc L. Mot s6 nguyén nam ngoai mién gi tri
ctia s int ( 2 bytes) 1a sb long ( 4 bytes) ; vi du: 45345L hay 453451 hay 45345.

- Céc hang s6 con lai: Viét nhu cach viét thong thuong (khong c6 dau phan cich
giira 3 s0) .
2.3.2.2. Hing sé thuc

S6 thyc bao gém céc gid tri kiéu float, double, long double dugc thé hién theo hai
cach sau:

- Céach 1: St dung cdch viét thong thuong ma ching ta di str dung trong cic mon
Toan, Ly, ...Diéu can luu ¥ 1a sir dung ddu thap phan 13 ddu chdm (.); vi du: 123.34 -
223.333 3.00 -56.0.
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- Cach 2: Str dung cach viét theo sd mil hay sb khoa hoc. Mot s6 thuc duoc tich
1am 2 phén, cdch nhau bang ky tu e hay E c6 dang men hay mEn, trong d6: m 12 phan
dinh tri 12 mot sé nguyén hay sé thuc dugc viét theo cach 1; 7 13 phan mii 10 13 mot s6
nguyén. Khi do6 gia tri ctia s6 thuc 1a: m*10", vi dy: 1234.56e-3 = 1.23456 (1a s6
1234.56 * 107%), hodc -123.45E4 = -1234500 ( 1a -123.45 *10%).
2.3.2.3. Hing ky tw

Hing ky tu 12 mot ky tu riéng biét duoc viét trong cip diu nhay don (¢*). Mdi mét
ky tu twong tng véi mot gid tri trong bang ma ASCII. Hang ky tu cling duoc xem nhu
tri s6 nguyén. Vidu: ‘a’, ‘4’, ‘0, 9".

C6 thé thuc hién cdc phép todn sd hoc trén 2 ky tu (thuc chit 1a thuce hién phép
todn trén gia tri ASCII cua ching).
2.3.2.4. Hing chuéi ky tw

Hang chudi ky tu 12 mot chudi hay mot xau ky tu duoc dit trong cip dau nhay kép
("). Vidu: "Ngon ngu lap trinh C", "Cong hoa xa hoi chi nghia Viet Nam".

Cha y:

- Mot chudi khong ¢é ndi dung "" duogc goi la chudi rSng;

- Khi luu tr& trong by nhé, mot chudi duoc két thdc béng ky tw NULL (‘\O’: ma
ASCII 1a 0);

- Pé biéu dién ky tu dic biét bén trong chudi ta phai thém dau \ phia trude. Vi du:
"I'm a student" phai viét "I\N'm a student"; "Day la ky tu "dac biet"" phai viét "Day la
ky tu\"dac bie\""'.
2.3.2.5. Khai bdao

Héng tham gia vao cac biéu thirc tinh todn theo hai céch: 1) 1a mot gid tri cu thé
trong biéu thirc, 2) dugc xac dinh thong qua tén hang. Khi hang khong xuat hién nhiéu
lan thi nén sir dung chiing theo cach 1, va nguoc lai, khi hiang dung dén nhiéu lan thi
nén su dung theo céch 2.

Vi duy, xét doan chuong trinh sau:

delta = b*b - 4*a*c;

x1= (-b+sqgrt(delta))/(2*a);
x2= (-b-sqrt(delta))/(2*a);

Trong vi dy trén, s6 4 trong dong 1énh dau, sé 2 trong hai dong 1énh duéi 12 cic hang
s6 dugc dung truc tiép trong céc biéu thic.
Dé sir dung theo cdch 2 can khai bdo hing theo cd phdp sau:
Cii phdp:
#define Tén hang gia tri;
Hoac:
const Kiéu Tén hang = gia tri;
Trong do:
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- Kiéu: La tir khoa qui dinh cho kiéu dit liéu can dung; nhu phan trude di néu cac
kiéu dix li€u co ban cé thé 1a char, unsigned char, int, float, long, double ...;

- Tén hang: Do ngudi str dung tu dinh nghia, luu ¥ rang tén hang phai tuin theo
qui tic dit tén qui dinh béi ngdn ngi 1ap trinh.

- gid_tri: Gi4 tri thuc mién gid tri cua Kiéu dbi voi khai bdo dang const.

Vi du c6 thé khai bdo cédc hang dé sir dung nhu sau:

#define so_Pi1 3.1415

const int Max = 1001;

const char* monhoc = "Ky thuat lap trinh";

2.3.3. Biéu thirc

Biéu thirc 12 ddy ki hiéu két hop gitra cdc todn hang (operand), toan tir (operator)
va cap dau () theo mot qui tac nhat dinh. Céc todn hang l1a héng, bién, ham; todn tir 1a
cic phép toan sd hoc, phép so sanh, phép logic, cic phép toan trén tap ky tu va xau ky
tir. Vi du biéu thire tinh delta: b*b - 4*a*c, biéu thirc tinh nghiém ctia phuwong trinh béc
hai (-b+sqrt(delta))/(2 *a).

Trong cédc ngdn ngir 1ap trinh phép todn trén céc kiéu dir liéu giéng nhau néi chung
1a giéng nhau, chiing thudng khac nhau & mot s6 khia canh nho nhu ¢6 hay khong mot
toan tir nao d6 ma ngodn ngir khac khong co. Déi véi kiéu dit lidu s6, C cung cap mot
cich phong phd nhat cac phép toan nhu cic toan tir ting, giam, todn ti bitwise ... s0
v6i ngdn ngir khic do vay phan noi dung cic phép toan sau day 1a dinh nghia boi ngdn
ngtr 1ap trinh C.
2.3.3.1. Cdc phép todn sé hoc

- Cdc phép todn + (cong), - (triv), * (nhén), / (chia): duoc hiéu theo nghia thong
thudng trong s6 hoc. Két qua tra vé ctia cdc phép chia, a/b, phu thudc vao kiéu cua cic
todn hang a va b; néu ca a va b 1a nguyén thi két qua phép chia Ia liy phan nguyén,
néu mdt trong hai toan hang 14 thyc thi két qua phép chia tra vé gid tri thyc. Vi du 16/3
= 5, nhung 16.0/3 = 16/3.0 = 16.0/3.0 = 5.3.

- Phép todn % (ldy phdn dw): a % b tra vé két qua 13 phan du ctia phép chia a cho
b.Vidu 16 % 3 =1, 6 % 2 =0.

- Todn twr ++ (tang) va -- (giam): Day la cac phép toan mdt ngdi, todn tor ++ thém
1 vao todn hang ctia né va -- trix b6t 1; néi cach khic: ++ x giéng nhu x = x + 7 va - x
gidng nhu x = x - /. Ca hai todn tir ting va giam déu c6 thé dit trudc hodc sau todn
hang 12 mot bién. Vi du: x = x + I c6 thé viét x ++ (hay ++ x). Tuy nhién giita viéc
dat trude hodc dat sau c6 mot khac biét nho; khi mdt todn tir tang hay giam ding trudc
todn hang cua nd, thi gid tri cua todn hang sé dugc tang hay gidm trudc khi tham gia
vao tinh gid tri cla biéu thire; néu todn tir di sau toan hang, thi gid tri ciia todn hang
dugc ting hay giam sau khi né tham gia vao tinh gi4 tri ctia biéu thirc. Vi dy, néu x =
10 thi 1énh y = ++ x s& cho y gid tri bang 1/ va sau d6 x duoc ting 1én 1 gia tri; nhung
néu thyuc hién 1énh y = x ++ thi y s€ nhén gia tri bﬁng 10, sau d6 x s& dugc tang 1én 1
don vi.
2.3.3.2. Cdc phép so sanh va logic

Day 1a cac phép toan ma gid tri tra lai 12 dung hodc sai. Néu gia tri ciia biéu thirc 1a
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dang thi né nhan gid tri 1, nguoc lai 1a sai thi biéu thirc nhan gid tr1 0. N6i cach khac 1
va 0 1a gid tri cy thé cta hai khdi niém “dung”, “sai” ¢ trong C; mé rong hon C++
quan niém mot gid trj bat ky khac 0 1a “dtng” va gi tri 0 13 “sai”, ddy duogc hiéu 12 hai
hang logic trong C.

- Cdc phép so sdnh 1a cic phép todn hai ngo6i va ky hi¢u cia chung nhu sau: ==
(bang nhau), /= (khéc nhau), > (16n hon), < (nho hon), >= (16n hon hodc bang), <=
(nho hon hodc bang). Vi du, a == b 1a phép so sdnh bang, né tra vé két qua dung
(true) néu gid tri a bang gid tri cua b, tra vé két qua sai (false) trong tinh hudng nguoc
lai. Luu y trong phép so sanh thi hai toan hang phai c6 cing kiéu.

- Cdc phép logic bao gdm céc phép todn: && (AND), || (OR), va ! (NOT), trong d6
&& va || 1a cac phép toan hai ng6i va ! 1a phép todn mot ngodi. Bang gia tri cac phép
toan logic dugc cho nhu Bang 1.3.

Bang 1-3:Bang gia tri cac phép toan logic

a b | a&&b | a||b la

0 0 0 0 1

0 1 0 1 1

1 0 0 1 0

1 1 1 1 0
Vi du c6 thé viét cdc biéu thirc logic sir dung phép so sanh va logic nhu sau:
3&& 4>5) // =0 vi c6 hang thuc (4>5) sai
3>=1) && (7) // =1 vi ca hai hang thiric cung dung
" /1=0
1(4+3<7) // =1 vi (4+3<7) bang 0
5| (4 >=6) // =1 vi ¢c6 mot hang thirc (5) dung
(5<10) || (4 >=6) // =0 vi ca hai hang thirc déu sai

2.3.3.3. Cac todan tir bitwise
Trong ngdn nglt may tinh, cdc todn tr bitwise thuc hién tinh toan (theo tung bit)

trén mot hodc hai chudi bit, hodc trén céc sb nhi phan. Véi nhiéu loai mady tinh, viéc
thuce thi cac phép toan thao tac bit thuong nhanh hon so véi khi thuce thi cac phép todn
cong, trir, nhan, hodc chia. Trong C/C++ cdc phép todn bitwise gdm c6: & (AND), |
(OR), " (XOR), ~ (NOT), >> (dich phai), << (dich trdi). Cac toan hang trong phép
todn bitwise phai I dang s6 nguyén.

- Todn tw & 1a toan tir hai ngdi dang a & b, thuc hién phép AND tung cdp bit cua
a va b tlr trdi qua phai. Phép AND bit c6 két qua nhu sau:

0&0=0
0&1=0
1&0=0
1&1=1

Viducho a = 5, biéu dién bit cia nd 1a 0101, b = 3 va biéu dién bit caa nd 1a
0011 khi d6 két qua phép a & b dugc thyc hién nhu sau:
a = 0101
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b = 0011
a&b = 0001

- Todn tir | 1a toan tir hai ng6i dang a | b, thuc hién phép OR ting cép bit cua a va
b tir trai qua phai. Phép OR bit c6 két qua nhu sau:
0]0=0
0]1=1
1]0=1
1[1=1

Vi du cho a = 5, biéu dién bit ctia n6 12 0101, b = 3 va biéu dién bit cia nd 1a
0011 khi d6 két qua phép a | b dugc thyc hién nhu sau:

a = 0101
b = 0011
alb = 0111

- Todn tw ! 12 todn tr moOt ngdi dang /a, thyc hién phép NOT tung bit cia a. Phép
NOT bit c6 két qua nhu sau:
0=1
'1=0
Vi du cho a = 5, biéu dién bit cta nd 1a 0101 khi d6 két qua phép /a duogc thuc
hién nhu sau:
a = 0101
la = 1010
- Todn twr " 12 todn tr hai ngdi dang a”™b, thyc hi¢n phép XOR tung cap bit cua a va
b tir trdi qua phai. Phép XOR bit c6 két qua nhu sau:

0r0=0
0r1=1
1r"0=1
I17"1=0

Vi du cho a=35, biéu dién bit ctia né 1a 0101, »=8 va biéu dién bit cta nd 1a
1000 khi d6 két qua phép a”b duoc thuc hién nhu sau:

a = 0101
b = 1000
a’"b = 1101

- Todn tir >> 14 todn tir hai ngdi dang a> >b, trong d6 b 1a sb bude dich chuyén
qua phai cdc biéu dién bit ctia a.Vi du cho a=23 (char), biéu dién bit cta né Ia
00010111 khi d6 két qua phép a>>1 duoc thyc hién nhu sau:

Vi tri bit 76543210
a = 00010111
a>>1 > 000010111->
a = 00001011

- Todn tir << 1a todn tir hai ngdi dang b<<q, trong d6 b 1a sb budc dich chuyén
qua trdi cdc biéu dién bit cla a.Vi du cho a = 23 (char), bicu dién bit ciia né la
00010111 khi d6 két qua phép I<<a duoc thuc hién nhu sau:
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Vi1 tri bit 76543210

a = 00010111
1<<a <-000101110<x<-
a = 00101110

2.3.3.4. Mt s todn tir khdc

- Todn ti ? va : (ddu hai chdm): C cung cdp mot cip toan tir manh dé thay thé
cho mot 1€nh if .. then .. else 1a cdp todn tar ? (hoi chém) cung voi - (hai chém) theo
dang EI ? E2 : E3, trong d6 E1 1 biéu thirc logic con E2, E3 1a cdc biéu thirc ¢6 clng
kiéu voi bién. Cau tric EI ? E2 : E3 duge thuc hién nhu sau: trude tién EI duoc ude
lwong, néu dung E2 dugc ude lugng va né trd thanh gid tri cua biéu thire; néu EI sai,
thi E3 dugc ude luong va trd thanh gid tri cia biéu thirc. Vi du, doan 1énh sau:

x = 10;
y=x>97100:200;
S& gdn cho y gid tri 100, va doan ma trén c6 thé thay bang 1énh if nhu sau:
x =10
if (x <9) {y =100;} else {y =200;}

- Todn tir déu, (ddu phdy): Toan tir diu phay duoc st dung dé két hop cdc biéu
thire lai véi nhau. Bén tréi cta todn tr dau phay ludn duoc xem 1a kiéu void. Piéu d6
¢ nghia 14 biéu thtrc bén phéi tro thanh gid tri cla tong céc biéu thire duge phan cich
boi dau phay. Vi du biéu thitc x = (y = 3, y + 1), truéc hét gan 3 cho y rdi gén 4 cho x;
cip dau ngodc don 1a can thiét vi toan tir ddu phay c6 d6 wu tién thap hon toan tir gén.

- Cdch viét tit khi thuc hién todn tir gdn: Khi thyc hién phép gan, C/C++ cho
phép viét tat chang han thay vi viét x = x + 70 ta c6 thé viét x +=10; todn t += béo
cho chuong trinh dich biét dé tang gia tri ctia x 1én 10. Céch viét nay lam viéc trén tat
ca cdc todn tir nhi phin (phép todn hai ngdi) ciia C/C++. Toéng quét: phép gin (Bién) =
(Bién) (Todn ti¢) (Biéu thirc) c6 thé dugc viét tat dang (Bién) (Todn tir)= (Biéu thirc).
2.3.3.5. Thwr tw wu tién cua cdc phép toan

Néu c6 nhiéu cip ngodc 16ng nhau thi cip trong ciing (sdu nhat) duoc tinh trudc.
Céc phép toan trong cing mot 16p c¢6 do uu tién theo thir tu: 16p nhan (¥, /, &&), 16p
cong (+, —, ||). Néu cdc phép todn c6 cuing thtr tir wu tién thi chwong trinh s& thuc hién
tir trdi sang phai. Cac phép gan c6 do wu tién cudi ciing va duogc thyuc hién tir phai sang
trai.

Trong C/C++, céc toan tir dugc thuc hién theo thur ty vu ti€n gidm dan theo thir ty
sau:

0l Cao nhat
|~ ++ -- (Kiéu) * &
*/ %

4o

<< >

< <= > >=

&

A
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, Thdp nhat

2.4 Cac 1¢nh, khoi 1énh:

Mot day céac khai bao cung voi cac cau 1énh nam trong cdp dau ngoac moc{va}

dugc goi 1a mot khdi 1énh.
Vidu I:
{
char ten[30];
printf(“\n Nhap vao ten cua ban:”);
scanf(“%s”, ten);
printf(“n Chao Ban %s”,ten);
}
Vidu 2:
#include <stdio.h>
#include<conio.h>
int main ()
{ /*day la dau khoi*/
char ten[50];
printf("Xin cho biet ten cua ban !");
scanf("%s" ten);
getch();
return O;
} /*day 1a cudi khoi*/

Mot khéi 1énh c6 thé chira bén trong né nhidu khdi 1énh khéac goi 1a khéi 1énh 16ng

nhau. Su léng nhau cta cac khoi 1énh 1a khong han ché.
Minh hoa:
{

. 1&nh;
. 1énh;
. 1énh;
. 1&nh;
... 1énh;
}

Luu ¥ vé pham vi tac dong cta bién trong khéi 1énh 1dng nhau:
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- Trong céac khdi 1énh khac nhau hay cac khdi 1énh 16ng nhau c6 thé khai bao céac
bién cung tén.

Vidu I:
{
... 1énh;
{ r r r
int a,b; /*bién a, b trong khoi 1énh thtr nhat*/
... 1énh;
}
...1énh;
{ r r
int a,b; /*bién a,b trong khoi Iénh thir hai*/
... 1énh;
}
}
Vidu 2:
{ r r
int a, b; /*bién a,b trong khoi 1énh “bén ngoai”*/
... 1énh;

{ int a,b; /*bién a,b bén trong khdi 1énh con*/}
} I I I 14
- Néu mot bién dugc khai bao bén ngoai khoi 1énh va khdong trung tén voi bién bén
trong khoi 1énh thi né ciing duoc sir dung bén trong khéi 1énh.
- Mot khdi 1énh con c¢6 thé sir dung cac bién bén ngoai, cac 1énh bén ngoai khong
thé str dung cac bién bén trong khdi 1énh con.

Vi du:

{
inta, b, c;
...1énh;
{
int c, d;
...1énh;
}

}

2.5 Thuc thi chwong trinh, nhip dir liéu, nhan két qua

Bai todn: Cho mdt mang NxM, phan tir k va cot ¢ phan tir kiéu nguyén cho trudc.
Xac dinh sy xuat hién cta phén to k trén cot c.

Y twong: Ban dau trang thai chua tim théy. Duyét trén cdt ¢ ciia ma trén, néu xuit
hién chuyén trang thdi tim thay.

Thudt todn:

Dit liéu vao: arrData[N][M] phan tir, gia tri k, va cot c.

D liéu ra: Xuat hién cua k trén c.
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found=0;

for(i=1 -> N)
if(arData[i][c]==k)
found=1;

Cai dat chwong trinh:
#include <conio.h>
#include <stdio.h>
#define N 5
#define M 3
int main()
{
int arrData[N][M]={{3,5,1},{2,4,5},{1,4,3},{3,2,5},{2,3,1} };
int c=1;
int k=3;
int 1, found=0;
for(i=0;i<=N-1;i++)

{

if(arrData[i][c]==k)

{

found=1;

}
}
if(found==1)
{

printf("Tim thay gia tri %d tren cot %d cua ma tran",k,c);
}
else
{

printf("Khong tim thay %d tren cot %d cua ma tran", k, c);
}
getch();
return O;
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CHUONG 3. CAC CAU TRUC PIEU KHIEN

Gidi thiéu

Mot chuong trinh bao gém nhiéu cau 1énh. Thong thuong cac cau 1€nh duoc thuc
hién mot cdch 1an luot theo thr tw ma ching dugc viét ra. Céc céu trac diéu khién cho
phép thay d6i trat ty ndi trén, do d6 may c6 thé nhay thyc hién mot cau 1énh khic &
mot vi tri trude hodc sau cau 1énh hién thoi.

Xét vé mit cong dung, ¢ thé chia cdc cau trac diéu khién thanh cdc nhém chinh:

- Nhay khéng c6 diéu kién.

- R€ nhénh.

- T6 chire chu trinh.

- Ngoai ra con mot s6 toan tir khac c6 chirc nang b trg nhu break, continue.
1. Muc tiéu:

- Trinh bay dugc 1énh c6 cau triic;

- Van dung duoc cac 1énh céu tric: cau tric lua chon, ciu tric 1ap xac dinh va lap
vO dinh;

- Van dung dugc cic 1énh bé vong 1dp;

- Thuyc hién cédc thao tac an toan v&i may tinh.
2. N¢i dung chuwong:
2.1 Khai niém vé Iénh cau tric

Mot chuong trinh bao g6m nhiéu ciu 1énh. Thong thuong cac cau 1énh dugc thuc
hién mot cach 1an luot theo thir ty ma chung dugc viét ra. Cac céu trac diéu khién cho
phép thay doi trat tu noi trén, do d6 may c6 thé nhay thuc hién mot cau 1énh khac &
mot vi tri trude hodc sau cau 1€nh hién thoi.

Xét vé mit cong dung, c6 thé chia cac cu tric diéu khién thanh cdc nhom chinh:
Nhay khong c6 diéu kién.
R& nhénh.
T6 chtc chu trinh.

- Ngoai ra con mot s6 todn tir khac c6 chirc nang b trg nhu break, continue.

2.2 Céc 1énh céu tric lra chon

Cic cau tric suy luin co ban ciia giai thuat

Giai thuat duge thiét ké theo ba ciu tric suy ludn co ban sau day:

+ Tudn tw (Sequential):

Céc cong viée duoc thyc hién mot cach tudn ty, cong viéc nay ndi tiép cong viée
kia.

+ Cédu triic lwa chon (Selection)

Lua chon mot cong viéc dé thuc hién can ctr vao mot diéu kién nao d6. Co mot sb
dang nhu sau:

- Cau triic 1: Néu < diéu kién> (dung) thi thuc hién <cong viéc>

- Cdu triic 2: Néu < diéu kién> (dang) thi thyc hién <cong viéc 1>, nguoc lai (diéu
kién sai) thi thuc hién <cong viéc 2>

- Cdu triic 3: Trudng hop < i> thyc hién <cong viéc i>

+ Céu tricc liip (Repeating)
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Thuc hién 1ap lai mot cong viéc khong hodc nhi€u lan can ctr vao mdt dieu kién nao
do.

C6 hai dang nhu sau:

- Lap xdc dinh: 1a loai lap ma khi viét chuong trinh, nguoi 1ap trinh da xac dinh
duoc cong viéc s€ 1ap bao nhiéu lan.

- Lap khong xac dinh: 1a loai 1ap ma khi viét chuong trinh nguoi 13p trinh chua xac
dinh dugc cong viéc s¢€ 1ap bao nhiéu lan. S6 1an 1ap s€ dugc xac dinh khi chuong trinh
thyc thi.

Trong mdt sd trudng hop ngudi ta ciing c¢6 thé dung cac ciu trac nay dé dién ta mot
giai thuat.

2.2.1 Céu tric c6 diéu kién
+ Lénh if-else

Toan ttr if cho phép lua chon chay theo mét trong hai nhanh tuy thudc vao sy bang

khong va khac khong ciia biéu thirc. N6 ¢6 hai cach viét sau :

+ Lénh if-else

if ( biéu thirc )khdi 1énh 1;/* |  if ( biéu thic )khdi 1énh 1;elsekhdi 1énh 2 ;/*
Dang mot */ Dang hai */

Hoat ddng ciia biéu thirc dang 1
May tinh gia tri cta biéu thirc. Néu biéu thirc ding ( biéu thirc co gid tri khac 0 )
may s€ thyc hién khdi 1énh 1 va sau d6 s& thuc hién céac 1énh tiép sau I¢nh if trong
chuong trinh. Néu biéu thtc sai (biéu thirc c6 gia tri bang 0) thi may boé qua khéi 1énh
I ma thyc hién ngay cac 1énh tiép sau 1énh if trong chuong trinh.
Hoat ddng ciia biéu thirc dang 2
May tinh gia tri ctia biéu thirc. Néu biéu thirc dung (biéu thirc c6 gia tri khac 0) may
s& thuc hién khdi 1énh 1 va sau d6 s& thuc hién cac 1énh tiép sau khdi lénh 2 trong
chuong trinh. Néu biéu thirc sai ( biéu thirc ¢ gia tri bang 0 ) thi may bo qua khdi 1énh
1 ma thuc hién khdi 1énh 2 sau d6 thuc hién tiép cac 1énh tiép sau khoi 1énh 2 trong
chuong trinh.
Vi du: Chuong trinh nhap vao hai sb a va b, tim max cta hai sb roi in két qua 1én
man hinh. Chuong trinh cé thé viét bang ca hai cach trén nhu sau :
#include "stdio.h"
main()
{
float a,b,max;
printf("\n Cho a=");
scanf("%f",&a);
printf("\n Cho b=");
scanf("%f",&b);
max=a;
if (b>max) max=b;
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printf(" \n Max cua hai so a=%8.2f va b=%8.2f la Max=%8.2{",a,b,max);

#include "stdio.h"

main()

{

float a,b,max;
printf("\n Cho a=");
scanf("%f",&a);
printf("\n Cho b=");
scanf("%f",&b);
if (a>b) max=a;
else max=b;
printf("\n Max cua hai so a=%38.2f va b=%8.2f la Max=%38.2{",a,b,max);

} x

Su long nhau cua cac toan tir if:

C cho phép sir dung cac toan tir if 16ng nhau c6 nghia 13 trong cac khéi 1énh (1 va 2)
& trén c6 thé chira cac toan tir if - else khac. Trong trudong hop nay, néu khong sir dung
cac dau dong mé ngodc cho cac khéi thi s& co thé nham 13n gitra cac if-else.

Chu ¥ 1a may s& gan toan tir else v6i toan tir if khong c6 else gan nhat.

Chang han nhu doan chuong trinh vi du sau :

if (n>0 )/* if tht nhat*/

if (a>b )/* if thu hai*/
z=a;

else
z=b;

thi else & day sé& di vdi if thu hai.

Doan chuong trinh trén tuong duong véi:

if (n>0)/* if thi nhat*/

{
if (a>b )/* if thur hai*/
Z=a,
else
z=Db;
}

Truong hop ta mudn else di v6i if thir nhat ta viét nhu sau:
if (n>0 )/* if thir nhat*/
{
if (a>b )/* if thir hai*/
z=a,
else

40



z=Db;
Lénh else-iKhi muén thue hién mot trong n quyét dinh ta c6 thé st dung cAu trac
sau:
if ( biéu thire 1)
khéi lénh 1;

else
if ( biéu thirc 2)
khéi 1énh 2;
else

if ( biéu thire n-1)
khdi 1énh n-1;
else
khoi 1énh n;
Trong cau triic nay, may s& di kiém tra tir biéu thtc 1 tré di dén khi gip biéu thirc
nao cé gia tri khac 0.
Néu biéu thue thir i (1,2, ...n-1) co gia tri khac 0, may sé& thyc hién khdi 1énh i, rdi
sau d6 di thuc hién 1énh nam tiép theo khdi 1énh n trong chuong trinh.
Néu trong ca n-1 biéu thirc khong c6 biéu thirc ndo khac 0, thi may s& thyc hién
khdi 1énh n rdi sau d6 di thuc hién 1énh nam tiép theo khdi 1énh n trong chuong trinh.
Vi du: Chuong trinh gidi phuong trinh bac hai.
#include "stdio.h"
void main()
{
float a,b,c,d,x1,x2;
printf("\n Nhap a, b, c:");
scanf("%f%f%t,&a&b&c);

d=b*b-4*a*c;
if (d<0.0)
printf("\n Phuong trinh vo nghiem ");
else
if (d==0.0)
printf("\n Phuong trinh co nghiem kep x1,2=%38.2{",-b/(2*a));
else
{
printf("\n Phuong trinh co hai nghiem ");
printf("\n x1=%8.2f",(-b+sqrt(d))/(2*a));
printf("\n x2=%38.2f",(-b-sqrt(d))/(2*a));
}

Lénh nhay khong diéu kién - toan tir goto

Nhin ¢6 cing dang nhu tén bién va c6 diu : ding & phia sau. Nhén c6 thé dugc gan
cho bat ky cau 1énh nao trong chuong trinh

Vi du: ts: s=s++; thi ¢ ddy ts 1a nhan ctia cau 1énh gan s=s++.
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Toan tir goto c6 dang: goto nhan,;

Khi gip toan tir ndy may s& nhay t6i cdu 1énh c6 nhin viét sau tir khod goto.

Khi dung ton tir goto cin chu y:

Cau lénh goto va nhin cin ndm trong mdt ham, c6 nghia 13 toan tir goto chi cho
phép nhay tir vi tri nay dén vi tr khac trong than mot ham va khong thé dung dé nhay
tor mQot ham nay sang mdt ham khac.

Khong cho phép ding toan tir goto dé nhay tir ngoai vao trong mot khdi 1énh. Tuy
nhién viéc nhay tir trong mot khéi 1énh ra ngoai 1a hoan toan hop 1¢.

Vi du nhu doan chuong trinh sau 1a sai.

goto nl;
{

nl: printf("\n Gia tri cua N la: ");
}

Vi du : Tinh tong s=1+2+3+....+10
#include "stdio.h"

main()
{

int s,i;

1=s=0;

tong:++i;

S=S+i;

if (i<10) goto tong;

printf("\n tong s=%d",s);

}

CAu tryc ré nhonh - toon t& switch
La cAu tryc tao nhiéu nhonh ddc biét. Nd can c vao gid tri mot biéu thirc nguyon dé dé
chon mét trong nhi€u coch nhay.
Chu tryc tdng quot clia nd 14:
switch (biéu thirc nguyén)
{
case nl
khdi 1énh 1
case n2
khéi 1¢nh 2
case nk
khéi 1¢nh k
[default khdi 1énh k+1]
} 7 \ 9 \ \
Vi ni 1a cac s6 nguyén, hang ky tu hodc biéu thirc hang. Cac ni can c6 gia tri khac
nhau. Poan chwong trinh ndm gitta cic ddu { } goi la than cua toan tir switch. default
1a mot thanh phan khong bat budc phai c6 trong than ctia switch.
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Su hoat dong cua toan tir switch phu thudc vao gia tri cia biéu thuc viét trong dau
ngoac () nhu sau :

Khi gié tri cta biéu thirc ndy bang ni, may s& nhay t6i cac ciu lénh c6 nhin 1a case
ni.

Khi gia tri biéu thirc khac tat ca céc ni thi cach 1am viéc cua may lai phu thudc vao
sy c0 mat hay khong cua Iénh default nhu sau:

Khi c6 default may s€ nhay to1 cau 1€nh sau nhan default.

Khi khong c¢6 default may s& nhay ra khoi cau tric switch.

May s& nhay ra khoi toan tir switch khi n6 gdp cau 1énh break hodc diu ngodc nhon
dong cudi cung cua than switch. Ta ciling c¢6 thé dung cdu 1énh goto trong than cia toan
tir switch dé nhay t6i mot cau 1énh bat ky bén ngoai switch.

Khi toan tir switch nam trong than mot ham nao do thi ta c6 thé st dung cau 1é€nh
return trong than cta switch dé ra khoi ham nay (Iénh return sé dé cap sau).

Khi may nhay té61 mgt cau Iénh nao do thi sy hoat dong tiép theo cua nd s€ phu
thudc vao cac cau 1énh ding sau ciu 1énh nay. Nhu vy néu méy nhay t6i cau 1énh co
nhén case ni thi n6 ¢6 thé thuc hién tit ca cac cau 1énh sau d6 cho ti khi nao gap cau
1énh break, goto hodc return. N61 cach khac, may co thé di tir nhom 1énh thudc case ni
sang nhom 1€nh thudc case thur ni+1. Néu mdi nhom 1énh duogc két thuc b::ing break thi
todn tir switch s€ thuc hién chi mot trong cac nhoém I¢nh nay.

Vi dy : Lap chuong trinh phén loai hoc sinh theo diém sir dung ciu trac switch:
#include "stdio.h"
main()
{
int diem;
tt: printf("\nVao du lieu :");
printf("\n Diem =");
scanf("%d",&diem);
switch (diem)
{
case 0O:
case 1:
case 2:
case 3:printf("Kem\n");break;
case 4:printf("Yeu\n");break;
case 5:
case 6:printf("Trung binh\n");break;
case 7:
case 8:printf("Kha\n");break;
case 9:
case 10:printf("Gioi\n");break;
default:printf(Vao sai\n);
}
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printf("Tiep tuc 1, dung O :")
scanf("%d",&diem);
if (diem==1) goto tt;
getch();
return;

}

2.3 Cac cau Iénh lap

2.3.1 Ciu tric l3p

Céu trtic 1ap véi toan tir while va for
2.3.1.1 Ciu tric Lip véi toan tir while

Toan tir while dung dé xay dung chu trinh lp dang :

while ( biéu thirc )

Lénh hoic khoi 1énh;

Nhu vay toan tr while gdm mot biéu thirc va than chu trinh. Than chu trinh c6 thé
1a mot 1énh hodc mot khoi 1énh.

Hoat dong cua chu trinh nhu sau :

May xac dinh gia tri cia biéu thirc, tuy thudc gia tri cia n6 may s€ chon cach thuc
hién nhu sau :

Néu biéu thirc c6 gia tri 0 ( biéu thirc sai ), may sé& ra khoi chu trinh va chuyén t6i
thuc hién cau lIénh tiép sau chu trinh trong chuong trinh.

Néu biéu thirc c6 gid tri khac khong ( biéu thic dung ), may sé& thuc hién 1énh hoic
khéi 1énh trong than cua while. Khi may thuc hién xong khdi 1énh nay né lai thuc hién
xéc dinh lai gia tri biéu thirc roi 1am tiép cac budc nhu trén.

Trong cac ddu ngodc () sau while chiang nhimng c6 thé dit mot biéu thirc ma con cd
thé dit mot day biéu thirc phan cach nhau boi dau phay. Tinh ding sai cua diy biéu
thire dugc hiéu 1a tinh dung sai cta biéu thirc cudi cing trong day.

Bén trong than ctia mdt toan tir while lai co thé st dung cac toan tir while khac.
bang cach d6 ta di xay dung duoc cac chu trinh 16ng nhau.

Khi gip cau 1énh break trong than while, may sé& ra khoi toan tir while sdu nhat chira
cau 1énh nay.

Trong than while c6 thé sir dung toan tir goto dé nhay ra khoi chu trinh dén mot vi
tri mong mudn bat ky. Ta ciing c6 thé sir dung toan tir return trong than while dé ra
khoi mot ham nao do.

Vidu:

Chuong trinh tinh tich v6 hudng ctia hai véc tox vay :

Céach 1:

#include "stdio.h"

float x[]={2,3.4,4.6,21}, y[]={24,12.3,56.8,32.9};
main()

{

float s=0;

int i=-1;
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while (++i<4)
s+=x[i]*y[il;
printf("\n Tich vo huong hai vec to x va y la :%8.2{"s);
}
Cach2:
#include "stdio.h"
float x[]={2,3.4,4.6,21}, y[]={24,12.3,56.8,32.9};
main()
{
float s=0;
int i=0;
while (1)
{
s+=x[1]*y[i];
if (++1>=4) goto kt;
}
kt:printf("\n Tich vo huong hai vec to x vay la :%8.2f"s);
}
Céch 3:
#include "stdio.h"
float x[]={2,3.4,4.6,21}, y[]={24,12.3,56.8,32.9};
main()
{
float s=0;
int 1=0;
while (s+=x[i]*y[i], ++i<=3);
printf("\n Tich vo huong hai vec to x va y la :%8.2f"s);
} r
2.3.1.1 Cau truc 1ap véi toan tir for
Toan tir for ding dé xay dung cau trac lip c6 dang sau
for (biéu thirc 1; biéu thirc 2; biéu thire 3)
Lénh hoic khoi 1énh ;

Toan tu for gff)m ba biéu thirc va than for. Than for 1a mot cau 1énh hodc mot khéi
1énh viét sau tir khoa for. Bat ky biéu thirc ndo trong ba biéu thic trén c6 thé vang mit
nhung phai giir diu ; .

Thong thuong biéu thirc 1 13 toan tir gan dé tao gid tri ban dau cho bién diéu khién,
biéu thirc 2 14 mot quan hé logic biéu thi diéu kién dé tiép tuc chu trinh, biéu thirc ba I3
mot toan tir gan dung dé thay doi gia trj bién diéu khién.

Hoat dong cuia toan tir for

Toan tir for hoat dong theo cac budc sau :

Xéc dinh biéu thic 1

Xéc dinh biéu thirc 2
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Tuy thudc vao tinh dung sai ctia biéu thirc 2 dé may lya chon mot trong hai nhanh :

Néu biéu thirc hai c6 gia tri 0 ( sai ), may s& ra khoi for va chuyén t6i cau 1énh sau
than for.

Néu biéu thirc hai c6 gia tri khac 0 ( dung ), may sé& thuc hién cac cau lénh trong
than for.

Tinh biéu thire 3, sau d6 quay lai budc 2 dé bit diu mot vong méi cta chu trinh.

Néu biéu thtrc 2 ving mit thi né luén duge xem 1a dung. Trong trudng hop nay viée
ra khoi chu trinh for can phai dugc thuc hién nho cac 1€nh break, goto hodc return viét
trong than chu trinh.

Trong d4u ngodc tron sau tir khoa for gdm ba biéu thirc phan cach nhau béi dau ;.
Trong mdi biéu thirc khong nhimng c6 thé viét mot biéu thirc ma c6 quyén viét mot diy
biéu thirc phan cach nhau boi ddu phay. Khi d6 cac biéu thirc trong mdi phan dugc xéac
dinh tir trai sang phai. Tinh dung sai ctia day biéu thitc dugc tinh 1a tinh ding sai cia
biéu thirc cudi cing trong diy nay.

Trong than cua for ta ¢ thé dung thém cac toan tir for khac, vi thé ta co thé xay
dung céc toan tir for 1ong nhau.

Khi gip cau lénh break trong than for, may ra s& ra khoi toan tir for sau nhat chua
cau 1énh nay. Trong than for ciing c6 thé sir dung toan tir goto dé nhay dén mot vi tri
mong mudn bt ky.

Vidu 1:

Nhap mot diy s roi dao nguogc thir tu cia né.

Céch 1:

#include “stdio.h”

float x[]={1.3,2.5,7.98,56.9,7.23};
int n=sizeof(x)/sizeof(float);
main()

{

int i,j;

float c;

for (i=0,j=n-1;i<j;++i,--j)

{

c=x[i];x[i]=x[j];x[j]=c;

}

fprintf(stdprn,“\n Day so dao la \n\n”);
for (1=0;1<n;++1)
fprintf(stdprn,*“%8.2f” x[1]);

}

Céch2:

#include “stdio.h”

float x[]={1.3,2.5,7.98,56.9,7.23};
int n=sizeof(x)/sizeof(float);
main()
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{
int 1,j;
float c;
for (1=0,j=n-1;1<j;c=x[i],x[1]=x[j],x[j]=c,++1,--])
fprintf(stdprn,“\n Day so dao la \n\n”);
for (i=0;++i<n;)
fprintf(stdprn,*“%8.2f x[1]);
}
Cach 3:
#include “stdio.h”
float x[]={1.3,2.5,7.98,56.9,7.23};
int n=sizeof(x)/sizeof(float);
main()
{
int 1=0,j=n-1;
float c;
for (;3)
{
c=x[i];x[i]=x[j];x[j]=c;
if (++i>--j) break;
}
fprintf(stdprn,“\n Day so dao la \n\n”);
for (i=-1;i++<n-1; fprintf(stdprn,“%8.2f”,x[1]));
}
Vidu 2:
Tinh tich hai ma trdn mxn va nxp.
c#include "stdio.h"
float x[3][2],y[2][4],z[3][4].c;
main()
{
int 1,j;
printf("\n nhap gia tri cho ma tran X ");
for (1=0;1<=2;++1)
for (j=0;j<=1;++j)
{
printf("\n x[%d][%d]=",1,));
scanf("%f",&c);
x[i][jl=c;
}
printf("\n nhap gia tri cho ma tran Y ");
for (i=0;i<=1;++i)
for (j=0;j<=3;++j)



{
printf("\n y[%d][%d]=",1,));
scanf("%f",&c);
ylilljl=c;
}
for (1=0;1<=3;++1)
for (j=0;j<=4;++j)
z[1][j]
}
2.3.2 Chu trinh do-while
Khéc vé6i cac toan tir while va for, viéc kiém tra diéu kién két thiic dat & dau chu
trinh, trong chu trinh do while viéc kiém tra diéu kién két thic dat cudi chu trinh. Nhu
vay than cua chu trinh bao gid cling dugc thuc hién it nhét mot 1an.
Chu trinh do while ¢6 dang sau :
do
Lénh hoic khéi I¢nh;
while ( biéu thitc );
Lénh hodc khdi 1énh 1a than cua chu trinh c6 thé 1a mot 1énh riéng 1¢ hodc 1a mot
khdi 1énh.
Hoat dong ciia chu trinh nhu sau
May thuc hién cac Iénh trong than chu trinh.
Khi thyc hién xong tat ca cac 1énh trong than cua chu trinh, may s€ xac dinh gia tri
ctia biéu thuc sau tir khoa while roi quyét dinh thyc hién nhu sau :
Néu biéu thirc ding ( khac 0 ) may sé& thuc hién lip lai khéi 1énh cua chu trinh lan
thtr hai rdi thuc hién kiém tra lai biéu thirc nhu trén.
Néu biéu thirc sai ( bang 0 ) mdy sé& két thuc chu trinh va chuyén téi thuc hién 1énh
dirng sau toan tir while.
Nhirng diéu luu ¥ v6i toan tir while & trén hoan toan dung véi do while.
Vidu:
Poan chuong trinh xac dinh phan tir &m dau tién trong cac phan tir ciia mang x.
#include "stdio.h"
float x[5],c;
main()
{
int 1=0;
printf("\n nhap gia tri cho ma tran x ");
for (1=0;i<=4;++1)
{
printf("\n x[%d]=",1);
scanf("%f",&c);
ylil=c;
}
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do

++1;

while (x[1]>=0 && 1<=4);

if (i<=4)

printf("\n Phan tu am dau tien = x[%d]=%8.2{",1,x[1]);

else

printf("\n Mang khong c6 phan tu am ");

}
2.4 Ciac Iénh chuyén diéu khién
2.4.1 Cac 1énh diéu khién vong lip

Cic 1énh diéu khién vong 13p thay dbi sy thuc thi 1énh tir ddy thong thudng cua
né. Khi sy thuc thi 1énh roi khéi mot pham vi, tat ca cac ddi tuong ty dong ma duoc
tao ra trong pham vi do bi huy.

C hd tro cic 1énh diéu khién vong 13p sau day:

Lénh diéu
X Mo ta
khién
Lénh break Ké} th}ic V(‘)n.g 1ap hoac lénl’l switch va chuyén sang thyc thi vong lap
hodc 1énh switch ngay sau nd.
Lénh Khi gdp 1énh nay thi chuong trinh sé bo qua cic cau Iénh & dudi nd
continue (trong cung mQt cau 1énh 1dp) dé thuc hién vong 1ap maéi.
Lénh oto Chuyén toi Iénh dugc gén. Mac du vay, n6 dugc khuyén rﬁng khong
i nén str dung I¢nh goto trong chuong trinh cta ban.

2.5 Két hop céc cau tric diéu khién trong chwong trinh
2.5.1 Cau Iénh break

Cau Iénh break cho phép ra khéi cac chu trinh véi cac toan tir for, while va switch.
Khi ¢6 nhiéu chu trinh 16ng nhau, cdu 1énh break s& dwa may ra khoi chu trinh bén
trong nhat chtra n6 khong can diéu kién gi. Moi cau 1énh break c6 thé thay bing ciu
1énh goto v&i nhan thich hop.

Vidu:

Biét s6 nguyén duong n sé& 14 s6 nguyén t6 néu n6 khong chia hét cho cac s nguyén
trong khoang tir 2 dén can bac hai ciia n. Viét doan chuong trinh doc vao sd nguyén
duong n, xem n ¢6 13 s6 nguyén td.

# include "stdio.h"

# include "math.h"
unsigned int n;

main()

{

int 1,nt=1;

printf("\n cho n=");
scanf("%d",&n);

for (i=2;1<=sqrt(n);++i)
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if ((n % 1)==0)
{
nt=0;
break;
}
if (nt)
printf("\n %d la so nguyen to",n);
else
printf("\n %d khong la so nguyen to",n);
}
2.5.2 Cau Iénh continue
Trai voi cau 1énh break, 1énh continue dung dé bat dau mot vong moi cua chu trinh
chtra n6. Trong while va do while, 1énh continue chuyén diéu khién vé thuc hién ngay
phan kiém tra, con trong for diéu khién dugc chuyén vé budce khoi dau lai ( tirc 1a budce
 tinh biéu thtrc 3, sau d6 quay lai budc 2 dé bat ddu mot vong méi ciia chu trinh).
Lénh continue chi 4p dung cho chu trinh chir khong 4p dung cho switch.
Vidu:
Viét chuong trinh dé tir mot nhdap mot ma tran a sau do :
Tinh tong cac phan tir duong cia a.
Xéc dinh s6 phan tir dwong cia a.
Tim cuc dai trong cac phan tir dwong cia a.
#include "stdio.h"
float a[3[4];
main()
{
int 1,j,soptd=0;
float tongduong=0,cucdai=0,phu;
for (i=0;i<3;++i)
for (j=0;1<4;++j)
{
printf("\n a[%d][%d]=",1,] );
scanf("%ft",&phu);
a[i][jl=phu;
if (a[i][j]1<=0) continue;
tongduong+=al[i][j];
if (cucdai<ali][j]) cucdai=a[i][j];
++soptd; }
printf("\n So phan tu duong la : %d",soptd);
printf("\n Tong cac phan tu duong la : %8.2f" ,tongduong);
printf("\n Cuc dai phan tu duong la : %8.2f" cucdai);

}
2.6 Kiém tra
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a) Tinh tong cac phan tir ciia mang N gia tri nguyén

Bai todn: Cho mot mang N phan tir kiéu nguyén cho trude, tim téng cac gia tri cia
mang.

Y twong: Khéi tao gia tri ban dau bang khong. Duyét cac phan tir cong gia tri vao
bién luu trit.

Thuat toan:

Dit liéu vao: arrData[N] phan tir

Dir liéu ra: cSum tong cac gia tri clia mang

Mo ta:

cSum=0;
for(i=1 -> N)
cSum=cSum-+arrData[i];

Cai dat chuong trinh:

Theo thuat toan phan tir dau tién ciia mang 1a 7, va duyét tir / dén N, nhung trong
cai dit ngon ngit C do chi sé phan tr ciia mang duoc xét tir 0 dén N-I nén trong
chuong trinh vong 13p sé& tién hanh tir gia tri / dén gi tri N-1;

#include <stdio.h>

#define N 5

int main()

{

int arrData[N]={3,5,1,2,4};
int 1, cSum;
cSum=0;
for(i=0;1<=N-1;i++) //phan tu ket thuc cua mang la N-1
{
cSum=cSum-+arrData[i];
}
printf("Tong gia tri:%d",cSum);
return 0;

} 2
b) Kiém tra tinh dwong ciia day

Bai todn: Cho mot mang N phan tir kiéu nguyén cho trude, kiém tra xem day (cac
phan tir cia mang) c6 1a s6 duong (>0) hay khong.

Y twéng: Gia st ban dau day chira cac phan tir dwong. Duyét cac phan tir cia diy,
néu phat hién phan tir khong théa man diéu kién duong, thay ddi trang thai va két thac
kiém tra.

Thuat toan:

Dit liéu vao: arrData[N] phan tir

Dit liéu ra: Két luan vé tinh duong cua diy

1iPosi=1;
for(i=1 -> N)
if(arrData[1]<=0)
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1Posi=0;
if(iPosi==1)
Két luan day duong
else
Két luan day khong duong
Cai dat chuong trinh:
Tuong tu nhu giai thich & trén, trong cai dit ¢ ddy chi s mang 1a 0 d&én N-1, vi vay
vong lap s& thuc hién tir 0 dén N-1;
#include <stdio.h>
#define N 5
int main()
{
int 1Posi;
int arrData[N]={3,5,1,2,4};
nt i;
iPosi=1;
for(i=0;i<=N-1;i++)
{
if(arrData[i]<=0)
{
1Posi=0;
break;

}
if(iPosi==1)

{
printf("Day toan duong");

printf("Day khong thoa man toan duong");

}
getch();
return O;

BAI TAP

Bai 1 : Tim s6 16n nhét trong 2 s thuc

Bai 2 : Tim sb 16n nhit trong 4 s6 nguyén

Bai 3 : Viét chuong trinh giai phuong trinh bac 2

Bai 4 : Viét chuong trinh tinh dién tich ctia hinh hoc so cap
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Bai 5 : Viét chuong trinh in ra phan tir 4m dau tién
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CHUONG 4. HAM VA THU TUC
Gidi thiéu

Ham va thi tuc 12 mét trong nhiing cu tric cuc ky quan trong trong 1ap trinh. Viéc
str dung ham va thil tuc trong 1ap trinh s& dién ra rat thudng xuyén. Vi vy nam, hiéu
“ham va thu tuc 1a gi? cich khai bdo va st dung ham trong C” s€ dong vai tro then
chét trong viéc hoc 14p trinh cia ban. Vay thi biy gio, ching ta hiy cing nhau tim
hiéu van dé nay nhé.

1. Muc tiéu:

- Trinh bay dugc khai ni€ém ham, thu tuc;

- Trinh bay duogc qui tic xdy dung ham, thu tuc va van dung duogc khi thiét ké xay
dung chuong trinh;

- Phan biét dugc cach sir dung tham s6, tham bién;:

- St dung dugc céc I¢nh két thdc va léy gia tri tra vé clia ham;

- Thuyc hién cdc thao tac an toan v&i may tinh
2. N¢i dung:

2.1 Khai niém chwong trinh con

Trong nhiing chuong trinh 16n, ¢6 thé c6 nhitng doan chuong trinh viét 13p di lap lai
nhiéu 1an, dé tranh rudm ra va mét thoi gian khi viét chuong trinh; nguoi ta thudng
phan chia chuong trinh thanh nhiéu module, mdi module giai quyét mot cong viéc nio
d6. Cac module nhu vay goi la cac chuong trinh con.

Mot tién loi khac cua viée st dung chwong trinh con 13 ta c6 thé dé dang kiém tra
xac dinh tinh ding dan cta no trude khi rap ndi vao chuong trinh chinh va do d6 viéc
xac dinh sai sot dé tién hanh hiéu dinh trong chuong trinh chinh s& thuan loi hon.
Trong C, chuong trinh con dugc goi 1a ham. Ham trong C c6 thé tra vé két qua thong
qua tén ham hay c6 thé khong tra vé két qua.

Ham c6 hai loai: ham chuan va ham tu dinh nghia. Trong chuong nay, ta chu trong
dén cach dinh nghia ham va cach st dung cac ham do.

Mot ham khi dugc dinh nghia thi co thé st dung bat cir dau trong chuong trinh.
Trong C, mdt chuong trinh bat dau thuc thi bing ham main.

Vidy I: Ta ¢6 ham max dé tim s6 16n giita 2 s6 nguyén a, b nhu sau:

int max(int a, int b)

{

return (a>b) ? a:b;

} 9 14

Vi dy 2: Ta ¢6 chuong trinh chinh (ham main) dung dé nhap vao 2 s6 nguyén a,b va
in ra man hinh sd 16n trong 2 s6

#include <stdio.h>

#include <conio.h>

int max(int a, int b)

{

return (a>b) ? a:b;

}
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int main()

{

inta, b, c;

printf("\n Nhap vao 3 so a, b,c ");

scanf("%d%d%d",&a,&b,&c);

printf("\n So lon la %d",max(a, max(b,c)));

getch();

return 0;

}

2.1.1 Ham thw vién

Ham thu vién 1a nhitng ham da duogc dinh nghia san trong mdt thu vién nao do,
mudn str dung cac ham thu vién thi phai khai bao thu vién truéc khi sit dung bang
Iénh #include <tén thu vién.h>

Mot s6 thwr vién:

alloc.h, assert.h, bcd.h, bios.h, complex.h, conio.h, ctype.h, dir.h, dirent.h, dos.h,
errno.h, fentlh, floath, fstream.h, grneric.h, graphics.h, io.h, iomanip.h,
iostream.h, limits.h, locale.h, malloc.h, math.h, mem.h, process.h, setjmp.h,
share.h, signal.h, stdarg.h, stddef.h, stdio.h, stdiostr.h, stdlib.h, stream.h, string.h,
strstrea.h, sys\stat.h, sys\timeb.h, sys\types.h, time.h, values.h,

Y nghia ciia mdt s6 thw vién thuong dung:

1. stdio.h : Thu vién chtra cic ham vao/ ra chuan (standard input/output). Gom céc
ham printf(), scanf(), getc(), putc(), gets(), puts(), fflush(), fopen(), fclose(), fread(),
fwrite(), getchar(), putchar(), getw(), putw()...

2. conio.h : Thu vién chira cac ham vao ra trong ché d6 DOS (DOS console). Gom
cac ham clrscr(), getch(), getche(), getpass(), cgets(), cputs(), putch(), clreol(),...

3. math.h: Thu vién chira cac ham tinh toan g@)m cac ham abs(), sqrt(), log().
log10(), sin(), cos(), tan(), acos(), asin(), atan(), pow(), exp(),...

4. alloc.h: Thu vién chtra cac ham lién quan dén viéc quan 1y bd nho. Gom cac
ham calloc(), realloc(), malloc(), free(), farmalloc(), farcalloc(), farfree(), ...

5. io.h: Thu vién chtra cac ham vao ra cép thép. GOm cac ham open(), _open(),
read(), _read(), close(), _close(), creat(), _creat(), creatnew(), eof(), filelength(),
lock(),...

6. graphics.h: Thu vién chira cic ham lién quan dén dd hoa. GOm initgraph(),
line(), circle(), putpixel(), getpixel(), setcolor(), ...

Mubn str dung cic ham thu vién thi ta phai xem cu phap cua cac ham va sir dung
theo dung cu phap (xem trong phan trg giup ctia Turbo C).

2.1.2 Ham ngwoi dung

Ham ngudi dung 14 nhitng ham do nguoi l4p trinh ty tao ra nham dap ung nhu cu
xu ly cia minh.

2.2 Cau tric chwong trinh c6 sir dung chwong trinh con
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+ Pinh nghia ham

Céu tric ciia mdt ham ty thiét ké:

<kiéu két qua> Tén ham ([< kiéu t s6> < tham sé >]IL< kiéu t sé >< tham
6 >][...])

{ z

[Khai bao bién cuc bd va cac cau 1énh thwe hién ham]

[return [<Biéu thuc>];]

}

+ Giai thich:

- Kiéu két qua: 1a kiéu dir liéu cua két qua tra vé, c6 thé 1a : int, byte, char, float,
void... Mot ham c6 thé c6 hodc khong c6 két qua tra vé. Trong truong hop ham khong
6 két qua trd vé ta nén sir dung kiéu két qua la void.

- Kiéu t s6: 12 kiéu dit liéu cua tham sd.

- Tham s6: 1a tham s truyén dit liéu vao cho ham, mot ham ¢6 thé c6 hodc khong
c6 tham s6. Tham s6 nay goi la tham sé hinh thirc, khi goi ham chiing ta phdi truyén
cho né cdc tham sé thyc té. Néu c6 nhiéu tham sd, mdi tham sé phan cdch nhau diu
phdy (). ‘ ,

- Bén trong than ham (phan gidi han béi cdp dau {}) 1a cac khai bdo cung cic cau
1énh xr ly. Cac khai bado bén trong ham dugc goi la cac khai bdo cuc b trong ham va
céc khai bdo nay chi ton tai bén trong ham ma thoi.

- Khi dinh nghia ham, ta thuong sir dung cau 1énh return dé tra vé két qua thong qua
tén ham.

Lénh return dung dé thoat khoi mot ham va c6 thé tra vé mot gia tri nao do.

Cu phap:

return ; /*khéong tra vé gia tri*/

return <biéu thirc>; /*Tra vé gid tri ctia biéu thic*/

return (<biéu thirc>); /*Tra vé gid tri cua biéu thirc*/

Néu ham cé két qua tra vé, ta bdt budc phai sir dung cdu lénh return dé tra vé két
qua cho ham.

Vi dy 1: Viét ham tim s6 16n giita 2 s6 nguyén a va b

int max(int a, int b)

{

return (a>b) ? a:b;

} 7 /4 7 1

Vi du 2: Viét ham tim udc chung 16n nhat gitra 2 s6 nguyén a, b. Cach tim: dau tién
ta gia st UCLN cuia hai s6 12 s6 nho nhat trong hai s6 d6. Néu diéu d6 khong ding thi
ta giam di mot don vi va ctr giam nhu vay cho t6i khi nao tim thay UCLN

int ucln(int a, int b)

{

int u;

if (a<b)

u=a;
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else

u=b;

while ((a%u !=0) || (b%u!=0))

u--;

return u;

}

Str dung ham

Mot ham khi dinh nghia thi chiung van chua duoc thyuc thi trir khi ta ¢6 mot 10i goi
dén ham do.

Ci phap goi ham: <Tén ham>([Danh sach cac tham so])

Vi dy: Viét chuong trinh cho phép tim wéc s6 chung 16n nhét cua hai s6 tu nhién.

#include<stdio.h>

unsigned int ucln(unsigned int a, unsigned int b)

{

unsigned int u;

if (a<b)

u=a;

else

u=b;

while ((a%u !=0) || (b%u!=0))

u--;

return u;

}

int main()

{

unsigned int a, b, UC;

printf(“Nhap a,b: );scanf(“%d%d”,&a,&b);

UC = ucln(a,b);

printf(“Uoc chung lon nhat la: ”, UC);

return 0;

} y

Luu y: Viéc goi ham 1a mot phép toan, khong phai 1a mot phat bicu.

Nguyén tac hoat dong ctia ham

Trong chuong trinh, khi gip mot 10i goi ham thi ham bat dau thyc hién bang cich
chuyén cdc 1énh thi hanh dén ham duoc 20i. Qua trinh dién ra nhu sau:

- Néu ham c¢6 tham sb, trude tién cdc tham sb s& duoc gdn gid tri thirc twong ving.

- Chuong trinh s& thuc hién tiép cdc ciu 1énh trong than ham bét dau tir 1énh dau
tién dén ciu Iénh cudi cing.

- Khi gip 1énh return hodc ddu } cubi cung trong than ham, chuong trinh s& tho4t
khoi ham dé tré vé chwong trinh goi né va thuc hién tiép tuc nhitng cAu 1énh cua
chuong trinh nay.

2.2.1 Truyén tham s6 cho ham:
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Mic nhién, viéc truyén tham s6 cho ham trong C 1a truyén theo gid tri; nghia 13 cac
gia tri thuc (tham s6 thuc) khong bi thay ddi gia tri khi truyén cho céc tham s6 hinh
thirc

Vi du 1: Gia sit ta mudn in ra nhiéu dong, mdi dong 50 ky tw nao d6. Dé don gian ta
viét mot ham, nhiém vu ctia ham nay 12 in ra trén mot dong 50 ky tu nao d6. Ham nay
co tén la InKT.

#include <stdio.h>

#include <conio.h>

void InKT(char ch)

{

int 1;

for(i=1;1<=50;1++) printf(““%c”,ch);

printf(“\n”);

}

int main()

{

charc =“A’;

InKT(“*”); /* Inra 50 dau * */

InKT(‘+%);

InKT(c);

return 0;

}

Luu y:

- Trong ham InKT & trén, bién ch goi 1 tham sd hinh thirc duoc truyén bang gia tri
(goi la tham tri cia ham). C4c tham tri cia ham coi nhu 1a mot bién cuc bod trong ham
va chung dugc str dung nhu 13 di liéu ddu vao ctia ham.

- Khi chuong trinh con dugc goi dé thi hanh, tham tri duoc cép 0 nh¢ va nhan gia tri
la ban sao gia tri cia tham s6 thuc. Do d6, mic du tham tri cling 1a bién, nhung viéc
thay do6i gid tri cua chiing khong co ¥ nghia gi ddi véi bén ngoai ham, khong anh
hudng dén chuong trinh chinh, nghia 1a khong 1am anh huéng dén tham sé thyc twong
ung.

Vi du 2: Ta xét chuong trinh sau day:

#include <stdio.h>

#include <conio.h>

int hoanvi(int a, int b)

{

int t;

t=a; /*Poan nay hodn vi gid tri cua 2 bién a, b*/

a=b;

b=t;

printf("\Ben trong ham a=%d , b=%d",a,b);

return 0;
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}

int main()

{

int a, b;

clrscr();

printf("\n Nhap vao 2 so nguyen a, b:");

scanf("%d%d",&a,&b);

printf("\n Truoc khi goi ham hoan vi a=%d ,b=%d",a,b);

hoanvi(a,b);

printf("\n Sau khi goi ham hoan vi a=%d ,b=%d",a,b);

getch();

return O;

} I

Két qua thyc hién chuong trinh:

***SORRY, THIS MEDIA TYPE IS NOT SUPPORTED.**#*

Giadi thich:

- Nhép vao 2 s6 6 va 5 (a=6, b=5)

- Trude khi goi ham hoén vi thi a=6, b=5

- Bén trong ham hoén vi a=5, b=6

- Khi ra khéi ham hoan vi thi a=6, b=5

*Luuy

Trong doan chuong trinh trén, néu ta mudn sau khi két thiic chuong trinh con gia tri
cua a, b thay ddi thi ta phai dat tham s6 hinh thtrc 12 cdc con tro, con tham sd thuc té 12
dia chi cua cdc bién.

Lic nay moi su thay doi trén viing nhd dugce quan 1y boi con tré 1a céc tham sb hinh
thirc ctia ham thi s& anh huong dén viing nhé dang dwoc qudn Iy boi tham sé thuc té
twong ng (cAn dé ¥ rang viing nhé nay chinh 1a cdc bién ta can thay doi gid tri).

Nguoi ta thuong dp dung cach nay dbi voi céc dir liéu dau ra ciia ham.

Vi du: Xét chuong trinh sau day:

#include <stdio.h>

#include <conio.h>

long hoanvi(long *a, long *b)

/* Khai bdo tham s6 hinh thitic *a, *b 1a cdc con tro kiéu long */

{

long t;

t="*a; /*gan nd1 dung cua x cho t*/

*a="*b; /*Gén nd1 dung cua b cho a*/

*b=t; /*Géan nd1 dung cua t cho b*/

printf("\n Ben trong ham a=%Id , b=%Id",*a,*b);

/*In ra ndi dung cua a, b*/

return O;

}
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int main()

{

long a, b;

clrscr();

printf("\n Nhap vao 2 so nguyen a, b:");
scanf("%1d%Id",&a,&Db);

printf("\n Truoc khi goi ham hoan vi a=%Id ,b=%ld",a,b);
hoanvi(&a,&b); /* Phdi la dia chi cia a va b */
printf("\n Sau khi goi ham hoan vi a=%Id ,b=%Id",a,b);
getch();

return 0;

} 7

Két qua thyc hién chuong trinh:

***SORRY, THIS MEDIA TYPE IS NOT SUPPORTED. ***
Gidi thich:

- Nhép vao 2 s6 5, 6 (a=5, b=6)

- Trudce khi goi ham hoanvi thi a=5, b=6

- Trong ham hoanvi (khi da hoén vi) thi a=6, b=5

- Khi ra khéi ham hoan vi thi a=6, b=6

Luu y: Kié€u con tro va cdc phép todn trén bién ki€u con tro sé ndi trong phan sau.

2.2.2 Ham dé quy

Dinh nghia

Mot ham duoc goi 1a dé€ quy néu bén trong than ham c6 1énh goi dén chinh né.
Vi du: Ngudi ta dinh nghia giai thira cia mot s6 nguyén duong n nhu sau:
n!=1*2*3* *(n-1) *n = (n-1)! *n (v61 0!=1)

Nhu vy, dé tinh n! ta thay néu n=0 thi n!=1 nguoc lai thi n!=n * (n-1)!
V6i dinh nghia trén thi ham dé quy tinh n! duoc viét:

#include <stdio.h>

#include <conio.h>

/*Ham tinh n! bang dé quy*/

unsigned int giaithua_dequy(int n)

{

if (n==0)
return 1;
else

return n*giaithua_dequy(n-1);

}

/*Ham tinh n! khong d¢ quy*/
unsigned int giaithua_khongdequy(int n)
{

unsigned int kq,i;

kqg=1;
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for (1=2;i<=n;i++)

kg=kq*i;

return kq;

}

int main()

{

int n;

clrscr();

printf("\n Nhap so n can tinh giai thua ");

scanf("%d",&n);

printf("\nGoi ham de quy: %d != %u",n,giaithua_dequy(n));

printf("\nGoi ham khong de quy: %d != %u",

n,giaithua_khongdequy(n));

getch();

return O;

} 9 1 r

bdéc diém can luu y khi viét ham dé quy

- Ham dé quy phai c6 2 phan:

Phén dimg hay phai c¢6 trudong hop nguyén t6. Trong vi du & trén thi trudng hop n=0
1a truong hop nguyén to.

Phan d¢ quy: la phén c6 goi lai ham dang dugc dinh nghia. Trong vi du trén thi
phan dé quy 1a n>0 thi n! =n * (n-1)!

- Str dung ham d¢ quy trong chuong trinh s& lam chuong trinh d& doc, d& hiéu va
van dé duoc néu bat rd rang hon. Tuy nhién trong da s6 truong hop thi ham dé quy ton
b6 nhd nhiéu hon va téc do thue hién chwong trinh chdm hon khong dé quy.

- Ty ting bai ¢6 cu thé ma ngudi lap trinh quyét dinh c6 nén dung dé quy hay
khong (c6 nhitng trudng hop khong ding dé quy thi khong giai quyét dugc bai todn).
2.3  Cac ham va thu tuc trong ngon ngir 1ap trinh

2.4  Tham tri va tham bién

Mot diéu kha quan trong trong C d6 13 truyén tham chiéu (tham bién) va tham tri
vao mot phwong thirc (Function).

Truyén tham chiéu 13 truyén dia chi 6 nhé cua bién, do d6 khi thay d6i gid tri ctia
bién bén trong phuong thirc thi gia tri cia bién cling bi thay doi bén ngoai phuong
thue.

Truyén tham tri 13 truyén gia tri cta bién (khong phai 13 dia chi 6 nhé), khi do
phuong thtrc s€ ty dong tao ra mét dia chi 6 nhd maoi dé luu trix gia tri nay, do do no
chi dugc thay d6i trong phuong thirc hién hanh va gia tri cia bién khong bi thay ddi
bén ngoai phuong thirc hién hanh.
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gisd tri
ban dau

truyeén
tham tri

Vi du truyén tham tri:
#include<stdio.h>

truyén
tham chigu

void change(int num) {

num = num + 1;

}

int main() {
int x = 100;
printf("Truoc khi goi phuong thuc x = %d \n", x);
change(x); // truyen tham tri vao phuong thuc
printf("Sau khi goi phuong thuc x = %d \n", x);

return O;

}
Két qua:
Truoc khi goi phuong thuc x = 100
Sau khi goi phuong thuc x = 100

Trong vi du trén, gia tri cua bién x khong bi thay d6i bén ngoai phuong thirc
change(), mic du bén trong phuong thirc change() ching ta da cd gang thay doi bang
cach tang m 1én 1.

Vi du truyén tham chiéu:

Luu y: dé hiéu vé truyén tham chiéu trong C, ban phai co hiéu biét vé con tré
(pointer) trong C.

#include<stdio.h>

void change(int *num) {

*num = *num + 1;
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}

int main() {
it x = 100;
printf("Truoc khi goi phuong thuc x = %d \n", Xx);
change(&x); // truyen tham chieu vao phuong thuc
printf("Sau khi goi phuong thuc x = %d \n", x);

return O;

}

Két qua:

Truoc khi goi phuong thuc x = 100
Sau khi goi phuong thuc x = 101

Trong vi du trén, Gia trj ctia bién x bi thay d6i ca bén trong va bén ngoai phuong
thirc change().

2.5  Bién toan cuc va bién dia phwong

Mot chuong trinh viét trong ngdn ngir C 13 mot diy cac ham, trong d6 ¢6 mot ham
chinh (ham main()). Ham chia céc bai toan 16n thanh céc cong viéc nhé hon, gitp thuc
hién nhiing cong viéc lap lai ndo d6 mot cach nhanh chéng ma khong phai viét lai
doan chuong trinh. Tht tu cic ham trong chuong trinh 13 bt ky, song chuong trinh
bao gio ciing di thuc hién tir ham main(). Trong C chuong trinh con chi ton tai d&i
dang ham chur khong c6 thu tuc.

Ham c6 thé xem 1a mot don vi doc 1ap cua chuong trinh. Cac ham cé vai trd ngang
nhau, vi vy khong c6 phép xay dung mot ham bén trong cadc ham khac.

Hiéu ndm na mot chuong trinh gdm cac ham trong d6 ham main() 1 giam déc.str
dung duogc tat ca cac nhan vién(cac ham con : thuc hi€n cac cong viéc nhét dinh) va
khi giam ddc can c6 thé sai khién.

2.5.1 Khai bao va dinh nghia ham

Xay dung mdt ham bao g@)m: khai bao kiéu ham, dit tén ham, khai bao cac ddi va
dua ra cau 1énh can thiét dé thuc hién yéu cau dé ra cho ham. Mot ham duoc viét theo
mau sau:

<Kiéu tra vé> <tén_ham> ( [khai bdo cac tham s6 hinh thirc])

{ 14

//Khai bao cac bién cuc bo

//Cac cau 1énh

return [biéu thic];

}

Gidi thich:

- <Kiéu_tra_vé>: gid tri kiéu dir liéu ctia dir liéu s& tra vé cho ham

- <tén_ham>: tén cta ham ma ban mudn dinh nghia, dugc dat theo qui tac dat tén
cua C

- [khai bdo cdc tham s6 hinh thic]: cdc tham s6 hinh thire va kiéu cta chiing
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- [Khai bdo céc bién cuc bo]: khai bdo cic bién cuc bd, cdc bién nay chi cé tc
dung trong nd1 bo ham

- [return]: 1a 1€nh thyc hién gan gia tri tra vé cho ham

- [biéu thirc]: 12 gid tri tra vé& cho ham, c6 thé 12 bién, hing, biéu thirc nhung phai
c6 gid tri x4c dinh va c6 kiéu dit liéu 1a kiéu di khai bao cho ham.

Vi du 1: Ham tim gia tri 16n nhét giira hai gia tri

#include <stdio.h>

int tim_max(int a, int b)

{
if(a>=b)
return a;
else
return b;
}
int main()
{

int Max = tim_max (5,8);

printf ("Max = %d" ,Max);

return 0;

} 7

két qua :Max = 8

Luu y:

- Ham c6 thé c6 gid tri tra vé hodc khdng, gia tri tra vé phai cling kiéu véi kiéu tra
vé di khai bdo ham. Néu ham khong c6 gid trj tra vé thi dat tir khéa void trudc tén
ham dé bao hiéu 12 ham khong cin gia tri tra vé cho ham.

- Khi ham khai bdo khdng c6 kiéu ¢ trude né thi né duge mic dinh 1a kiéu int.

- Khong nhat thiét phai khai bio nguyén mau ham. Nhung néi chung nén c¢é vi nd
cho phép chuong trinh bién dich phat hién 15i khi goi.

- Nguyén miu ctia ham thuc chét 1a dong dau tién cua ham thém vao dau;. Tuy
nhién, trong nguyén mau c6 thé bo tén cc tham sb hinh thirc.

vidu:

#include <stdio.h>

#include <conio.h>

void A ()

{printf ("Toila A");}

void B ()

{printf ("nToi la B");}

int main ()

{

//Goi ham A

AQ;

//Goi ham B
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BO);

getch ();

return 0;

} I

két qua :

Toila A

Toi la B

2.5.2 Loi goi ham

Ci phap:

tén ham ([Danh sach cac tham sb thuc])

Danh sach cac tham sb thuc phai bang sé tham s6 hinh thic va lan luot ching c6
kiéu twrong ng v4i nhau.

Vidu

#include <stdio.h>

#include <conio.h>

// khai bao prototype

// ham so sanh a va b

int tim_max(int a, int b)

{

if(a>=b)

return a;

else

return b; }

int main()

{

int a=5, b=7;

printf(“Max 1a %d ”,tim_max(a,b));

getch();

} I'4 r z

2.5.3 Tham so6 hinh thirc, tham so6 thuc va bién cuc bd

Céc tham s6 dung khi khai bao ham duoc goi 1a tham sb hinh thirc. Cac tham s
dugc cung cap cho ham khi goi ham 14 tham s6 thyc. Tham s6 thyc c¢6 thé 1a mot bicu
thirc, trong khi tham sé hinh thic thi khong thé 13 1 biéu thirc. Diy cac tham sb thuc
phai twong g vé kiéu véi tham s hinh thic.

C6 nhitng ham khong can ¢ tham sd. Vi vay, khi khai bao ta c6 thé dung tir khoa
void dé bao rang ham khong can tham sd.

vi du : ham tra bang ctru chuong 2

void in_cuuchuong2(void)

{

for(int i=1;i<=10;1++)
printf(“2 x %d = %dn”, 1, 1*2);
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Bién toan cuc 13 bién dugc khai bao ngoai tit ca cac ham, ké ca ham main. bién
toan cuc c6 thé dugc sir dung trong ca chuong trinh

Bién cuc bg 1a bién chi c6 pham vi hoat dong trong ndi by ham, dugc khia bao bén
trong ham. Do tham s6 thuc va bién cuc bo déu co pham vi hoat dong trong cung mat
ham nén tham sd thue va bién cuc bd can co tén khac nhau.

Tham s6 hinh thirc va bién cuc bd co thé tring tén véi cac dai luong ngoai ham
ma khong gdy ra nham 13n nao.

Khi mot ham dugc goi tdi, viée dau tién 1a gia tri cua cac tham s6 thue duoc gan
cho céc tham sb hinh thitc. Nhur vAy cac tham sé hinh thtc chinh 13 cac ban sao cia
céc tham s6 thuc. Ham chi 1am viéc trén cac tham sd hinh thirc.

Céc tham sd hinh thirc ¢6 thé bi bién doi trong thdn ham, con cac tham sb thyc thi
khong bi thay doi.

vidu:

#include <stdio.h>

#include <conio.h>

// khai bao prototype

int power(int, int);

void main(void)

{

printf("2 mu 2 = %d.n", power(2, 2));

printf("2 mu 3 = %d.n", power(2, 3));

getch();

}

// ham tinh so mu

int power(int ix, int in)

{

inti,ip=1;

for(i=1;1i <=in;i++)

ip *= ix; //tuong duong voi ip=ip*ix

return ip; //gia tri tra vé cho ham

}

két qua :
2mu?2=4.
2mu3=8.

Giai thich chuong trinh:

Ham power c6 hai tham sd truyén vao 13 ix, in c¢6 kiéu int va kiéu tra vé cling c6
kiéu int.

Dong 1énh: return ip, tra vé gid tri sau khi tinh todn

Hai tham sb ix, in ciia ham power 13 dang truyén tham trj.

2.5.4 Quy tic hoat dong ciia ham
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Khi gip mot 161 goi ham thi né s& bit dau dwoc thuc hién. Noi cach khac, khi may
gap 101 goi ham ¢ mot vi tri nao d6 trong chuong trinh, may sé tam doi chd d6 va
chuyén dén ham tuong tng. Qua trinh d6 dién ra theo trinh ty sau:

CAp phat b nhé cho céc bién cuc bd.

Gén gi4 tri ctia cdc tham sd thuc cho cdc tham sd hinh thirc tuong tng.

- Thuc hién céc cau 1énh trong than ham.

Khi gip cdu 1énh return hodc ddu } cudi cling cua thin ham thi méy s& xod cic
tham s hinh thirc, bién cuc b va ra khoi ham.

Néu tré vé tir mot cau 1énh return c6 chtra biéu thirc thi gia tri cua biéu thire duoc
gan cho ham. Gi4 tri cia ham s& duoc st dung trong céc biéu thic chira nd.
2.6 Kiém tra

BAI TAP

1. Viét ham tim s6 16n nhat trong hai s6. Ap dung tim s 16n nhét trong ba sb a, b, ¢
véi a, b, ¢ nhép tir ban phim.

2. Viét ham tim UCLN cua hai s6 a va b. Ap dung: nhdp vao tr va miu s6 ctia mot
phan sd, kiém tra xem phan sé d6 da ti gian hay chua.

3. Viét ham in n ky ty ¢ trén mot dong. Viét chuong trinh cho nhap 5 s6 nguyén cho
biét s6 lwong hang ban duoc cua mit hang A & 5 ctra hang khac nhau. Dung ham trén
vé& biéu d6 so sanh 5 gid tri 46, mdi tri dung mot ky tu riéng.

4. Viét mot ham tinh téng cac chit s cia mot s6 nguyén. Viét chuong trinh nhap
vao mot sd nguyén, dung ham trén kiém tra xem sb d6 c6 chia hét cho 3 khong. Mot s6
chia hét cho 3 khi tong céac chir s6 ciia n6 chia hét cho 3.

5. Tam giac Pascal 13 mot bang s6, trong d6 hang thi 0 bang 1, mbi mot sd hang
ctia hang tht n+1 12 mot t6 hop chap k cuan ( Ck = %)

Tam giac Pascal c6 dang sau:

1 (hang 0)

11(hang 1)

121 (hang?2)

1331

14641

15101051

1615201561 (hang 6)

Viét chuong trinh in 1én man hinh tan gidc Pascal c6 n hang (n nhap vao khi chay
chuong trinh) bang cach tao hai ham tinh giai thira va tinh t6 hop.

6. Yéu cau nhu cau 5 nhung duwa vao tinh chat sau cta to hop:
Ck=ckl+ck,

dé hinh thanh thuat toan 1a: tao mot ham to hop c6 hai bién n, k mang tinh d¢ quy

nhu sau:
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1 néu k=0 hodr k=n
ToHop(n, k)= I: )
ToHop(n-1,k-17+ ToHop(n-1,k) néu l=k<n
7. Viét chuong trinh tinh cac tong sau:
AS=1+x+t+ 04+ 4o
big=1-x4+xf-5+ . (-1)mx
cyB=1+ %11 +2/20 +259/30 + .+ =l
Trong d6 n 13 mot sd nguyén duong va x 12 mot sd bat ky duge nhap tir ban phim
khi chay chuong trinh.
8. Viét chuong trinh in diy Fibonacci dd néu trong bang phuong phap dung mot
ham Fibonacci F c6 tinh dé quy.

1, néun=1
F.=412, ndun=2
Fn-1+F?¢—2

9. Bai toan thap Ha No6i: C6 mot cai thap gdm n ting, ting trén nho hon tang dudi
(hinh v&). Hay tim cach chuyén cai thap nay tir vi tri thir nhat sang vi tri thir hai thong
qua vi tri trung gian thir ba. Biét ring chi dugc chuyén mdi 1an mot ting va khong
dugc dé tang 16n trén tang nho.

WT1 VT2 VT3

10. Viét chuong trinh phan tich mot s6 nguyén duong ra thira sé nguyén to.
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CHUONG 5. DU LIEU KIEU TAP HQP, MANG VA BAN GHI
Giéi thiéu

Trong khi 1am viéc véi bat ky ngdn ngit 14p trinh ndo, ban can sir dung cic kiéu bién
da dang dé luu giit thong tin. Cic bién, khong gi khic ngoai cdc vi tri bd nhd duoc
danh riéng dé luu gia tri. Nghia 13, khi ban tao mot bién, ban danh riéng mot sé khong
gian trong bd nhé cho bién do.

Ban c6 thé thich luu thong tin cta cic kiéu dir liu (Data Type) da dang
nhu Character, Wide Character, integer, floating-point, double floating point,
Boolean,... Dua trén kiéu dir liéu ctia mot bién, hé théng s& cip phat bo nhd va quyét
dinh nhitng gi c¢6 thé duoc luu giit trong bd nhé danh riéng do.

1. Muc tiéu:
- Trinh bay dugc khéi niém tap hop, mang va ban ghi;
- Thuc hién cdch khai bdo, gén gid tri cho tap hgp, mang, ban ghi;
- Thuyec hién cac phép toan trén tap hop, mang va ban ghi;
- Thuyec hién cic thao tic an toan véi mdy tinh.
2. Noi dung:
2.1 Kiéu tap hop, cac phép toan trén tap hop
2.1.1 Téng quan vé tap hop

+ Khai niém tap hop

Tap hop 1a mdt khai ni€ém co ban trong todn hoc. Tap hgp dugc dung dé mo hinh
hoa hay biéu dién mot nhoém bat ky cac dbi twong trong thé gidi thuc cho nén n6 dong
vai tro rat quan trong trong mé hinh ho4 ciing nhu trong thiét ké cac giai thuat.

Khai niém tap hop ciling nhu trong toan hoc, do6 la sy tap hop cac thanh vién
(members) hodc phan tir (elements). T4t ca cc phan tir ciia tap hop 1a khac nhau. Tap
hop c6 thé co thir ty hodc khéng c6 thr tu, tirc 13, co thé cd quan hé tht tu xac dinh
trén cac phan tir cta tap hop hodc khong. Tuy nhién, trong chuong nay, chung ta gia sir
rang cac phan tir cta tip hop c6 thir tu tuyén tinh, tirc 13, trén tip hop S ¢6 quan hé <
va = thoa man hai tinh chat:

V61 moi a,b € S thi a<b hoac b<a hoac a=b

V61 moi a,b,c € S, a<b va b<c thi a<c

+ Kiéu dir liéu triru twong tip hop

Ciing nhu cic kiéu dir lidu triru twgng khac, cac phép toan két hop v6i mé hinh tap
hop s& tao thanh mot kiéu di liéu triru twong 13 rit da dang. Tuy theo nhu ciu cta céc
mg dung ma cac phép toan khac nhau s& duoc dinh nghia trén tap hop. O day ta dé
cap dén mot s phép toan thuong gip nhat nhu sau

Thu tuc UNION(A,B,C) nhan vao 3 tham sb 1a A,B,C; Thuc hién phép toan léy hop
clia hai tap A va B va tra ra két qua 1a tap hop C = A UB.

Tha tuc INTERSECTION(A,B,C) nhan vao 3 tham sb 1a A,B,C; Thuc hién phép
toan lay giao clia hai tdp A va B va tra ra két qua 1a tap hop C = A N B.

Tha tuc DIFFERENCE(A,B,C) nhan vao 3 tham s 1a A,B,C; Thuc hién phép toan
lay hop cua hai tip A va B va tra ra két qua 1a tp hop C = A\B
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Ham MEMBER(x,A) cho két qua kiéu logic (ding/sai) tiy theo x c6 thudc A hay
khong. Néu x € A thi ham cho két qua 1a 1 (dung), nguoc lai cho két qua 0 (sai).

Thu tue MAKENULLSET(A) tao tap hop A tap rong

Thu tuc INSERTSET (x,A) thém x vao tap hop A

Tha tuc DELETESET(x,A) x04 x khéi tap hop A

Thu tuc ASSIGN(A,B) gén A cho B (tacla B:=A)

Ham MIN(A) cho phan tir bé nhat trong tap A

Ham EQUAL(A,B) cho két qua TRUE néu A=B nguoc lai cho két qua FALSE

+ Cai dat tap hop

+ Cai dit tp hop bang vector Bit

Hi¢u qua ctia mét cach cai dat tap hop cu thé phu thudc vao cac phép toan va kich
thude tap hop. Hiéu qua nay ciing s& phu thudc vao tan suat sir dung cac phép toan trén
tap hop. Chang han néu chung ta thuong xuyén sir dung phép thém vao va loai bo cac
phan tir trong tip hop thi chiing ta s& tim cach cai dat hiéu qua cho cac phép toan nay.
Con néu phép tim kiém mot phan tir xay ra thuong xuyén thi ta co thé phai tim cach
cai dat phu hop dé c6 hiéu qua t6t nhat.

O day ta xét mot truong hop don gian 1 khi toan thé tp hop cua ching ta 13 tap
hop con ciia mot tap hop cac s6 nguyén nam trong pham vi nhé tir 1.. n chiang han thi
chung ta co6 thé dung mot mang kiéu Boolean c6 n phan tir dé cai dat tap hop (ta goi 1a
vecto bit), bang cach cho phan tir thir i ciia mang nay gia tri TRUE néu i thudc tap hop
hoic cho méang luu kiéu 0-1. Néu ndi dung phan tir trong mang tai vi tri i 1a 1 nghia la i
ton tai trong tip hop va nguoc lai, ndi dung 13 0 nghia 1a phan tir i d6 khong ton tai
trong tap hop.

Vi du: Gia sir cac phan tir ciia tap hop dugc lay trong cac s6 nguyén tir 1 dén 10 thi
mdi tap hop dugc biéu dién bdi mot mang mot chiéu ¢ 10 phan tir voi cac gia tri phan
tir thude kiéu logic. Chang han tdp hop A={1,3,5,8} duoc biéu dién trong mang c6 10
phan tir nhu sau:

1 2 3 4 S 6 7 8 9 10
1 0 1 0 1 0 0 1 0 0

Céach biéu dién nay chi thich hop trong diéu kién 1a moi thanh vién cta tat ca cac tap
hop dang xét phai c6 gid tri nguyén hodc c6 thé dit twong tng duy nhat véi sb nguyén
nam trong mot pham vi nhé. C6 thé dé dang nhan thay khai bao cai dat nhu sau

const maxlength = 100;

// gié tri phan tir 16n nhét trong tap hop s6 nguyén khong am

typedef int SET [maxlength];

+ Tao mét tap hop réng

Dé tao mot tap hop rong ta can dat tat ca cac noi dung trong tap hop tir vi tri 0 dén
vi tri maxlength déu bang 0. Cau lénh duoc viét nhu sau :

void makenull(SET a)

{

nt 1;
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for(i=0;i<maxlength;i++)

a[i]=0;

} ) - \ N

Biéu dién tap hop bang vecto bit tao di¢u kién thuan lgi cho cac phép toan trén tap
hop. Cac phép toan ndy c6 thé cai dit d& dang bang cac phép toan Logic trong ngdn
ngir 1ap trinh. Chéng han thu tuc UNION(A,B,C) va tha tuc INTERSECTION duoc
viét nhu sau :

void SET_union (SET a,SET b,SET c)

{

int i;

for (i=0;i<maxlength;i++)

if ((alil==D||(b[i]==1)) c[i]=1;

else c[1]=0;

}

void SET _intersection (SET a,SET b, SET c¢)

{

int 1;

for (1=0;i<maxlength;i++)

if ((a[i]==1)&&(bli]==1)) c[i]=1;

else c[1]=0;

) , q ‘

Céc phép toan giao, hiéu,... dugc viét mot cach tuong tu. Viéc ki€ém tra mdt phan tir
c6 thudc tap hop hay khong, thu tuc thém mot phﬁn tir vao tap hop, x6a mat phﬁn trra
khoi tap hop ciing rat don gian va xem nhu bai tap.

Cai dat bang danh sach lién két

Tap hop ciing c6 thé cai dat bang danh sach lién két, trong d6 mdi phan tir cia danh
sach 1a mot thanh vién cua tdp hop. Khong nhu biéu dién bang vecto bit, su biéu dién
nay dung kich thudc bo nhd ti 18 véi sd phan tir cta tap hop chir khong phai 1a kich
thude da 16n cho toan thé cac tap hop dang xét. Hon nita, ta c¢6 thé biéu dién mot tap
hop bat ky. Mic du tht tir cia cac phan tir trong tip hop 1a khong quan trong nhung
néu mot danh sach lién két c6 thir ty né c6 thé tro ginp tét cho cac phép duyét danh
sach. Chang han néu tap hop A dugc biéu dién bang mot danh sach c6 tht tu ting thi
ham MEMBER(x,A) c6 thé thuc hién viéc so sanh x mot cach tudn tyu tir ddu danh sach
cho dén khi gip mot phan tir y > x chit khéng can so sanh véi tit ca cac phan tir trong
tap hop.

Mot vi du khéac, ching han ta muén tim giao cta hai tdp hop A va B ¢6 n phan ti.
Néu A,B biéu dién bang cac danh sach lién két chua cé th ty thi dé tim giao ciia A va
B ta phai tién hanh nhu sau:

for (mdi x thudc A )

{ Duyét danh sach B xem x c6 thudc B khong. Néu co thi x thudc giao cua hai tap
hop AvaB; }
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R3 rang qua trinh nay co thé phai can dén n x m phép kiém tra (véi n,m 1a do dai
cua A va B).

Néu A,B duoc biéu dién bang danh sach cé tht ty ting thi d6i véi mot phan tir eEA
ta chi tim kiém trong B cho dén khi gap phan tir x > e. Quan trong hon néu f ding
ngay sau e trong A thi dé tim kiém f trong B ta chi cin tim tir phan tir x tr¢ di cht
khong phai tir dau danh sach luu trix tip hop B.

Khai bdo

typedef int ElementType;

typedef struct Node

{

ElementType Data;

Node * Next;

s

typedef Node * Position;

typedef Position SET;

Thu tuc UNION

//C= hop cua hai tap hop A,B

void UnionSET(SET A, SET B, SET *C)

{

Position p;

MakeNullSET(C);

p=First(A);

while (p!=EndSET(A))

{ InsertSET (Retrieve(p,A),*C);

p=Next(p,A);

}

p=First(B);

while (p!=EndSET (B))

{ if (Member(Retrieve(p,B),*C)==0)

InsertSET (Retrieve(p,B),*C);

p=Next(p,B);

}

}
Thu tuc INTERSECTION

/I C=giao cua hai tap hop A,B

void IntersectionSET(SET A, SET B, SET *C)
{

Position p;

MakeNullSET(C);

p=First(A);

while (p!=EndSET(A))

{ if (Member(Retrieve(p,A),B)==1)
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InsertSET (Retrieve(p,A),*C);

p=Next(p,A);

}

} , ,

Phép toan hi€u c6 thé viét tuong tu (xem nhu bai tap). Phép ASSIGN(A,B) chép cac
cac phan tir ctia tap A sang tip B, chu ¥ rang ta khong duoc lam bang 1énh gan don
gian B:=A vi néu lam nhu vay hai danh sach biéu dién cho hai tip hop A,B chi 1a mot
nén su thay doi trén tap nay kéo theo sy thay ddi ngoai ¥ mudn trén tap hop kia. Toan
tir MIN(A) chi can tra ra phan tir ddu danh sach (tirc 13 A->Next->Data). Toan tir
DELETESET la hoan toan giéng nhu DELETE_LIST. Phép INSERTSET(x,A) ciing
tuong tuy INSERT LIST tuy nhién ta phai chu ¥ rang khi xen x vao A phai dam bao
thir tu cua danh sach.

Thém phan tir vao tip hop

// Them phan tu vao tap hop co thu tu

void InsertSET(ElementType X, SET L)

{

Position T,P;

int finish=0;

P=L;

while ((P->Next!=NULL)&&(finish==0))

if (P->Next->Data<=X)

P=P->Next;

else finish=1;

/I P dang luu tru vi tri de xen phan tu X vao

T=(Node*)malloc(sizeof(Node));

T->Data=X;

T->Next=P->Next;

P->Next=T;

} \

Xo04 phan tur ra khoi tap hop:

void DeleteSET(ElementType X, SET L)

{

Position T,P=L;

int finish=0;

while ((P->Next!=NULL)&& (finish==0))

if (P->Next->Data<X) P=P->Next;

else finish=1;

if (finish==1)

if(P->Next->Data==X)

{ T=P->Next;

P->Next=T->Next;

free(T);
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}

} 9 \

Kiém tra sy hién dién cia phan tir trong tap hop:

Ham kiém tra xem phan tir X c6 thudc tdp hop hay khong. Ham tra vé gid tri 1 néu
phan tir X d6 thudc tap hop va nguoc lai, ham tra vé gia tri 0.

int Member(ElementType X, SET L)

{

Position P;

int Found = 0;

P = First(L);

while ((P != EndSET(L)) && (Found == 0))

if (Retrieve(P,L.) == X) Found = 1;

else P = Next(P, L);

return Found;

}

2.2 Khai niém mang, khai bao mang, gan gia tri
2.2.1 Khai niém méng

Ngbn ngit 1ap trinh C cung céap cau tric dit liéu goi 1a mang, dugc luu trit trong mot
tap hop cac dir lidu cung kiéu v6i do dai ¢ dinh. Mot mang duoc st dung dé luu trix
tap hop dir liéu, nhung no rat hitu dung néu ban nghi vé mot mang cac bién véi cing
mot kiéu.

Thay vi khai bao bién mot cach roi rac, nhu bién number0, numberl,... va
number99, ban c6 thé khai bdo mot mang cac gia tri nhu numbers[0], numbers[1] va
... numbers[99] dé biéu dién cac gid tri riéng biét. Mot thanh phan cu thé ciia mang co
thé duoc truy cap qua index (chi sb).

Tat ca mang déu bao gdm cac vi tri nhd lién ké nhau. Pia chi thdp nhat twong tng
v6i thanh phan dau tién va dia chi cao nhat twong tmg véi thanh phan cudi cung cua
mang.

First Element Last Element

! !

Numbers[0] | Numbers[1] | Numbers[2] | Numbers[3] | -

2.2.2 khai bao mang

Dé khai bao mot mang trong ngon ngit C, chuong trinh xac dinh kiéu cua bién va sd
lugng cac phan tir duge yéu cau boi bién d6 nhu sau:

Kieu Ten_mang [ Kich_co_mang ];

DPiy la mang mét chiéu. Kich_co_mang phai 14 mot sé nguyén 16n hon 0
va Kieu phai hop 18 trong ngén ngit C. Vi duy, khai bio mot mang 10 phan tr goi
1a sohangban véi kiéu int, st dung cdu 1énh sau day:

int sohangban[10];

Bay gid sohangban 13 mot bién mang co thé da chd chaa 70 phan tir int.
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2.2.3 Khéi tao mang va gan gia tri

Ban c6 thé khéi tao mang trong C hodc ting phén tr mdt hodc st dung mot cau
1énh nhu dudi day:

int sohangban|[5] = {34, 56, 23, 124, 67};

Sb lwong cac gié tri trong ddu ngodc kép {} khong duoc 16n hon sé lwong phan tir
khai bao trong ddu ngoic vudng [].

Néu ban bo sot kich ¢& mang thi mang d6 du 16n dé gitr cac gi tri duge khai tao:

int sohangban[] = {34, 56, 23, 124, 67};

Ban s& tao chinh xdc mot chudi co gid tri giéng hét chudi bén trén bang cach gan
tirng phan tir mot. Dudi day 13 mot vi du khi gan gia tri cho mot phan tir ciia mang:

sohangban([4] = 67;

Cau 1énh bén trén gan gia tri tha 5 ctia mang gia tri 67. Tat ca cic mang déu co chi
s6 (index) dau tién bang 0, day duoc goi 1a chi sd co ban va phan tir cubi cung cua
mang c6 chi s6 bang d6 16n ctia mang trir di 1. Dudi day 1a cach biéu dién hinh hoa
cho chudi khai bao bén trén thong qua chi sé:

0 1 2 3 4

balance 1000.0 2.0 3.4 7.0 50.0

2.2.4 Truy cip cac phan tir mang
Mot mang dugc truy cap boi cach danh chi so trong tén ctia mang. Dudi day 1a mot
cach truy cap mot gia tri cia mang:
int luonghangban = sohangban[9];
Cau lénh trén ldy phan tir thr 10 cia mang va gin gid tri ndy cho
bién luonghangban. Dud1 day 1a mot vi du vé viéc str dung voi tAt ca mo ta bén trén:
#include <stdio.h>
int main ()
{
int n[ 10 ]; /* mang n gom 10 so nguyen */
int1,j;
/* khoi tao cac phan tu trong mang ve gia tri 0 */
for (1=0;1<10;i++)
{
n[ 1] =1+ 100; /* Thiet lap phan tu tai vi tri 1 thanh 1 + 100 */
}
/* hien thi gia tri cac phan tu trong mang */
for G=0;j<10; j++)
{
printf("Phan tu [%d] = %d\n", j, n[j] );
}
printf("\n \n");
printf("Chuc cac ban hoc tot! \n");

return O;
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}

Bién dich va chay chuong trinh C trén s& cho két qua:

2.2.5 Chi tiét vé mang trong C

Mang 14 mot phan rat quan trong trong ngén ngit C. Dudi day l1a nhiing dinh nghia
quan trong lién quan dén mot mang cu thé ma duge trinh bay rd rang hon cho cac lap
trinh vién C:

Khai niém Miéu ta

> C hd trg cac mang da chiéu. Mau don gian nhat
Maiéng da chieu trong C S qg . LA 8
cuia mang nay la mang hai chiéu.

. . Ban c6 thé truyén t6i ham mot diém tro chi t6i
Truyén mang cho ham nhw

. mot mang boi xac dinh tén mang chir khong phai la
1a tham sb trong C YtMang bot xac ¢ g gp

mot chi so.
Tra vé mang tir mot ham

C cho phép mot ham c¢6 thé tra vé mot mang.
trong C phep mc C g

Ban c6 thé tré to1 phan tir dau tién cua mang mot

Troé téi mot mang trong C  cach don gian chi boi xéc dinh tén mang do, chu
khong phai mot chi sd.

2.3  Mang nhiéu chiéu

Ngbén ngit C hd trg cac mang da chiéu. Dudi ddy 1a miu chung ciia mot khai bao
mang da chiéu:

kieu_du_lieu ten_mang[kichco_1][kichco_2]...[kichco_N];

Vi du, khai b4o sau tao mot mang sd nguyén 3 chiéu: 5. 10. 4:

int mangbachieu[5][10][4];

2.3.1 Mang hai chiéu trong C

Mau don gian nhat ciia mang da chiéu 1a mang hai chidu. Mot mang hai chiéu vé
ban chat 1a danh sich cta cdc mang mot chiéu. Dé khai bdo mot mang hai chiéu
integer voi kich ¢d x, y, ban nén viét nhu sau:

kieu_du_lieu ten_mang [ x ][y |;

O day, kieu_du_lieu c6 thé 1a bat ky kiéu dir liéu co hiéu lyc nao va ten_mang s&
la mgt dinh danh C ¢4 hi¢u luc. Mt mang hai chiéu ¢6 thé nhu 13 mot bang ma cé x
hang va y cot. Mot mang hai chiéu a chtra 3 hang va 4 cot ¢6 thé duoc hién thi nhu
sau:
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Column 0 Column 1 Column 2 Column 3

Row 0 a[0][0] a[0][1] a[0][2] a[0][3]
Row 1 a[1][0] af1]l1] | a[1][2] a[1][3]
Row 2 a[2][0] a[2][1] a[2][2] a[2][3]

Nhu vay, mdi phan tir trong mang a dugc dinh danh boi mot tén phan tir trong kicu
mau a[ i ][ J 1, voi ala tén mang va i1, j 1a cac subscript — chi $b duoc xac dinh duy nhét
mdi phan tir trong a.

2.3.2 Khéi tao méng hai chiéu trong C

Cac mang da chiéu c6 thé duoc khoi tao bai xac dinh cac gia tri trong dau moc
vudng cho mdi hang. Sau day 1a mot hang véi 3 hang va mdi hang chira 4 cot.

int a[3][4] = {

{0,1,2,3}, /* khoi tao cho hang co chi muc la 0 */
{4,5,6,7}, /* khoi tao cho hang co chi muc la 1 */
{8,9,10,11} /* khoi tao cho hang co chi muc la 2 */

oo

Céc dau ngoac 6m, ma chi cac hang gia tri la tuy y. Khéi tao sau la twong duong voi
vi du trén:

int a[3][4] = {0,1,2,3,4,5,6,7,8,9,10,11};

2.3.3 Truy cap cac phin tir ciia mang hai chiéu trong C

Céc phan tir mang hai chiéu dugc truy cap boi sir dung céac chi sb, vi du chi s6 hang
va chi sb cot. Vi du:

int ten_bien = a[2][3];

Lénh trén s& truy cap vao phan tir thir 4 tir hang thir 3 ciia mang. Ban c6 thé kiém tra
lai no trong so d6 trén. Bay gio chung ta xem xét vi du dudi day, ching t6i da str dung
cac vong lap 10ng vao nhau dé xir Iy mot mang hai chiéu:

#include <stdio.h>

int main ()

{ /* mang sau co 5 hang va 2 cot */

int a[5][2] = { {0,0}, {1,2}, {2,4}, {3,6},{4.8} };
int1i, j;

/* hien thi gia tri cac phan tu trong mang */
for(i=0;1<5;i++)

{ for(j=0;j<2j++)

{
printf("Gia tri cua a[%d][%d] = %d\n", 1.}, a[i][j] );
}
}
printf("\n \n");
return 0;

}
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Bién dich va chay chuong trinh C trén s& cho két qua:

=@
=8
=1
=2
=2
= 4
=3
=6
=4
= 8

Nhu phan trén di giai thich, ban c6 thé c6 cic mang véi sd chidu bat ky, nhung hau
hét cac mang ban tao ra s€ 1a mdt hoac hai chiéu.
2.4  Kiéu ban ghi

Dit liéu kiéu ban ghi ding dé mé ta cac dbi tuong c6 ciing mot sd thude tinh ma cac
thudc tinh c6 thé c6 céc kicu dit liéu khac nhau.

- Kiéu ban ghi 1a mot kiéu dir liéu c6 cu trac. Mot ban ghi gdm cac thanh phan
(goi 13 truong), khac véi cac kiéu dit liéu co cdu trac khac (mang va xau), cac trudng
c6 thé thude cac kicu dit liéu khac nhau.

- Kiéu ban ghi cho phép md ta nhiéu dbi tugng cé cing mot sd thudc tinh, co hitu
ich cho nhiéu bai toan quan Ii.

- Ngon ngit 1ap trinh dua ra quy tic, cach thirc xac dinh:

+ Tén kiéu ban ghi.
+ Tén cac thudc tinh (truong).
+ Kiéu dir liéu ciia mdi trudng.
+ Cach khai bao bién.
+ Céch tham chiéu dén trudng.
Vi du: Ta mudn luu thong tin vé sinh vién. Dit liéu can luu trit bao gom:
+ Ho tén (Kiéu String).
+ Gi6i tinh (Kiéu String).
+ Piém sb (Kiéu real).
Dé luu trit nhiéu sinh vién ta c6 thé sir dung cac cach:
+ Khai bdo mot mang ban ghi. Mdi ban ghi s& chira thong tin vé mdt sinh vién
(ho tén,gidi tinh,diém sb).
+ Khai bao 3 mang 2 mang String dé luu tén va gidi tinh 1 mang kiéu real dé
lru diém so.
R rang cach dau tién thuat tién dé luu trir hon cach tht hai khi s6 thudc tinh 16n.
2.4.1. Khai bao
Ta can khai bao tén kiéu ban ghi, tén cac thudc tinh, kiéu dit liéu ctia mdi thudc
tinh.
Cu phap:
Type<tén kiéu ban ghi> = record
<tén truong 1>:<kiéu truong 1>;

<tén trudong 2>:<kiéu truong 2>;
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End;
Sau khi c6 kiéu ban ghi, bién kiéu ban ghi c¢6 thé duoc khai bao nhu sau:
Var
<tén bién ban ghi>:<tén kiéu ban ghi>;
Vi du:
Type
Hocsinh=record
Hoten:string[30];
Ngaysinh:string[10];
Gioitinh:Boolean;
Toan,Tin,Van,Anh:real;
End;
Var
A,b:Hocsinh;
Lop:array[1..60] of Hocsinh;
Pé tham chiéu dén thudc tinh nao ta sy dung dau.
Vi du:
Tham chiéu dén ho tén ciia Hocsinh A. Ta st dung
A.Hoten
Ta c6 thé coi A.Hoten nhu mdt bién string[30] . Ta hoan toan c6 thé thyuc hién so
sdnh ,gdn gi4 tri...
2.4.2. Gan gia tri.
C6 2 céach:
+ Duing 1énh géan tryuc tiép: A:=B (A véi B 1a 2 bién ban ghi).
+ Gan gia tri cho tung truong: A.X:=C hodc nhap tu ban phim.
Vi du:
Mot 16p gdm N (N<=60) hoc sinh. Can quan li hoc sinh véi cac thudc tinh nhu ho
va tén, ngay sinh
program xep_loai;
uses crt;
const max= 60;
type Hocsinh = record
hoten: string[30];
ngaysinh: string [10];
Diachi: string[50] ;
Toan, Van: real;
Xeploai : char;
end;
var
Lop: array [ 1..max] of hocsinh;
N.i: byte;
Begin
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clrscr;
write('So luong hoc sinh trong lop N= ") ; readIn(N);
fori:=1to N do
begin
writeln( 'Nhap so lieu ve hoc sinh thu',i,": ');
Write (‘"Ho va ten: '); readln (lop [i]. hoten);
Write (' Ngay sinh : '); readln (lop [i].ngaysinh);
Write (' Dia chi : '); readln (lop [i].Diachi);
Write ('Diem Toan : '); readln (lop [i]. Toan);
Write ('Diem Van : '); readln (lop [i]. Van);
If Lop [i]. Toan+Lop [i]. Van >=18
then Lop [i]. xeploai:='A";
if (Lop[i].Toan+Lop[i].Van>=14) and
(Lop [i]. Toan+Lop [i]. Van <18)
then Lop [i]. xeploai:='B';
if (Lop[i].Toan+Lop[i].Van>=10) and
(Lop [i]. Toan+Lop [i]. Van >=14)
then Lop [i]. xeploai:='C";
if (Lop[i].Toan+Lop[i].Van<=10)
then Lopl[i].xeploai:="D'";
end;
clrscr;
writeln ('Danh sach xep loai hoc sinh trong lop: ' );
for i:=1 to N do
writeln (Lop[i].Hoten:30,' — Xep loai : ', Lop[i]. Xeploai);
readln
End.
2.5 Kiém tra
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BAI TAP
Bai | : Khoi tao mdt mang va sap xép giam mang dé
Bai 2 : Nhap N 12 s6 phén tir ciia ddy. Sau d6 nhap 1 day s6 gdm N phan tir. In ra:
- Phan t&r nho nhét
- Phan tir 16n nhat
- Tbng céc phan tir chin
-S4 luong céc phan tir 1é
Bai 3: Nhap 1 diy s6 gdm N phan tir, cic phan tr d6 ndm trong khoang tir 0..9. Pém
sb lugng cac $60,1,2,...9 trong day sb6 do
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CHUONG 6. DU LIEU KIEU CHUOI
Giéi thiéu

Chudi durgc xem nhu 1a mot mang 1 chidu gdm céac phan tir ¢6 kiéu char nhu ky tu,
con sb va bat cur ky tu dac biét nhu +, -, *,/, $, #, ... Theo quy udc, mot chudi sé& dugc
két thuc boi ky tu null (\0” : ki ty réng con duoc goi 14 ky tw NULL trong bang ma
ASCII).

Céc hang chudi ky ty dugc dit trong ciap dau nhay kép "".
1. Muc tiéu:

Trinh bay duoc khai niém dir licu kiéu chudi ki tu ;
Biét str dung dit liéu kiéu chudi trong chwong trinh;
Ap dung duoc cc phép toan trén chudi;

Van dung dugc cdc ham xur 1y chudi dé xur 1y;
Thuyc hién céc thao tac an toan v&i mdy tinh.

2. Noi dung:

2.1  Khai bao va cac phép toan

Chudi trong ngdn ngir 1ap trinh C thuc chat 1a mang mot chiéu ciia cac ky tu ma két
thic boi mot ky ty null \0'.

Phan khai bao va khoi tao dudi ddy tao ra mot chudi bao gdm mot tir "Hello". Dé
giit cac gia tri null tai cudi ciia mang, ¢& ciia mang cac ky tu bao gdm mot chudi phai
nhiéu hon s luong cac ky tu trong tir khoa "Hello".

char loichao[6] = {'H', ¢, 1, ', '0', \0'};

Néu ban theo quy tic khdi tao cac chudi, ban cé thé viét 1énh nhu sau:

char loichao[] = "Hello";

Dudi day 13 phan biéu dién 6 nhé cho doan chudi trén trong ngdn ngit C/C++:

bnelione 0 1 2 3 4 5
Variable H e I I ) \0
Address 0x23a51 | ox23452 | ox23453 0x23454 | ox23455 | Ox23456

Thuec té, ban khong dat ky tu null tai vi tri cudi cung cta bién hang s6. Bo bién dich
C tuy dong thém "\0' tai vi tri cubi cing ctia chudi khi n6 khai tao chudi. Cing thtr vi du
in ra chudi sau day:
#include <stdio.h>
int main ()
{
char loichao[6] = {'H', '¢', T, 'T', '0', \0'};
printf("Khi gap nhau, ban chao: %s\n", loichao );
printf("\n \n");
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return O;

}
Bién dich va chay chuong trinh C trén s& cho két qua:

Khi gap nhaw, ban chao: Hello

Ngbén ngit C hd tro mot diy rong rii cac ham dé thao tac cac chudi két thuc 13 null:

STT Ham & Muc dich

! strcepy(sl, s2);
Sao chép chudi s2 cho chudi sl.
5 strcat(sl, s2);
Nbi chudi s2 vao cudi chudi sl.
3 strlen(s1);
Tra vé d6 dai ciia chudi s.
stremp(sl, s2);
4 Tra vé 0 néu sl va s2 1a nhu nhau; nhé hon 0 néu s1<s2; 1én hon 0 néu
s1>s2.
5 strchr(s1, ch);
Tra vé con trd t6i vi tri dau tién cta ch trong s1.
6 strstr(s1, s2);

Tra vé con tro téi vi tri dau tién cua chudi s2 trong chudi s1.

Dudéi day 1a vi du cho viéc st dung mot vai ham bén trén:
#include <stdio.h>
#include <string.h> /* thu vien cho cac ham xu ly chuoi*/
int main ()
{
char chuoil[12] = "Hello";
char chuoi2[12] = "TruongTCNCC";
char chuoi3[12];
int dodati ;
/* sao chep chuoil vao trong chuoi3 */
strcpy(chuoi3, chuoil);
printf("Ban su dung ham strcpy( chuoi3, chuoil) de sao chep: %s\n", chuoi3 );
/* noi hai chuoi: chuoil va chuoi2 */
strcat( chuoil, chuoi2);
printf("Ban su dung ham strcat( chuoil, chuoi2) de noi chuoi: %s\n", chuoil );
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/* tinh do dai cua chuoil sau khi noi chuoi */

dodai = strlen(chuoil);

printf("Ban su dung ham strlen(chuoil) de tinh do dai: %d\n", dodai );
printf("\n \n");

return O;

}

Bién dich va chay chuong trinh C trén s& cho két qua:

s dung ham styrcpyl chuoid,. chuwoil) de zao chep: Hello
su dung ham strcat? chuoil, chuoi2? de noi chuoi: Hello TruongTChﬂﬂC

su dung ham strlent<chuoil} de tinh do dai: 13

Ban c6 thé tim thdy mot danh sach day du cac ham lién quan téi chudi trong Thu
vién tiéu chuéan C.
2.2 Nhip, xuit chudi
2.2.1 Nhap chubi
Dé nhap mot chudi ky tu tir ban phim, ta sir dung ham gets()
Ci phép: gets(<Bién chudi>)
Vi du:
char Ten[20];
gets(Ten);
Ta ciling c6 thé str dung ham scanf() dé nhap dit liéu cho bién chudi, tuy nhién luc
nay ta chi c6 thé nhap dugc mot chudi khong c6 dau khoang trang.
Ngoai ra, ham gets() (trong stdio.h) ciing duoc sir dung dé nhap chudi.
2.2.2 Xuit chudi
Dé xuit mot chudi (biéu thirc chudi) 1én man hinh, ta str dung ham puts().
Cii phap: puts(<Biéu thirc chudi>)
Vi du: Nhap vao mot chudi va hién thi trén man hinh chudi vira nhap.
#include <conio.h>
#include<stdio.h>
#include<string.h>
int main()
{
char Ten[12];
char queQuan[15];
printf("Nhap Ten: ");fflush(stdin);gets(Ten);
printf("Nhap Que Quan: ");fflush(stdin);gets(queQuan);
printf("Chuoi vua nhap: ");puts(Ten);puts(queQuan);
getch();
return O;
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Ngoai ra, ta c6 thé str dung ham printf(), puts() (trong conio.h) dé hién thi chudi 1én
man hinh.
2.3 Cac ham lam viéc v6i chudi
Chu y khi sir dung cac ham nay ta phai khai bao thu vién #include "string.h"
2.3.1. Ham strcpy:
Cong dung: sao chép chudi ngudn vao chudi dich.
CAu trac:
char*strepy(char *dich, char *nguon);
C6 nghia 1a khi ta nhip vao mot ddy cac ki tu & chudi ngudn thi né sé& sao chép tat
ca cac ki tu vira nhap vao cai chudi dich.
vi du nhu sau:
#include<conio.h>
#include<stdio.h>
#include<string.h>
int main()
{
char A[255],B[255];
printf("Nhap chuoi: ");
gets(A);
strcpy(B,A);
printf("Chuoi dich: ");
puts(B);
getch();
return 0;
}
Chuong trinh trén khi ta nhap vao mang A mdt day cac ki tu 1a “abe” thi khi gap
ham strcpy(B,A); thi nd s€ copy 3 ki tu “abc” tir mang A vao mang B.
Néu ching ta mudn copy n ki tu tir chudi nguén vao chudi dich ta dung ham sau:
2.3.2.Ham strncpy:
Cong dung: sao chép n ki ty du tién cta chudi ngudn vao chudi dich.
CAu trac:
char *strncpy(char *dich, char *nguon,int n);
2.3.3.Ham strlen:
Cong dung :cho biét 46 dai ctia chudi s
CAu trac:
int strlen(char *s)
Vi du: Str dung ham strlen x4c dinh d6 dai mot chudi nhap tir ban phim.
#include<conio.h>
#include<stdio.h>
#include<string.h>
int main()

{
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char Chuoi[255];
int Dodai;
printf("Nhap chuoi: ");
gets(Chuoi);
Dodai = strlen(Chuoi);
printf("Chuoi vua nhap:");
puts(Chuoi);
printf("Co do_dai
9%d",Dodai);
getch();
return O;
}
2.3.4.Ham strcat:
Cong dung: ghép chudi ngudn vao sau chudi dich.
Céu trac:
char *strcat(char *dich,char *nguon)

Vi du: Nhép vao ho 16t va tén cua mdt nguoi, sau do in cd ho va tén cia ho 1én man

hinh.
#include<conio.h>
#include<stdio.h>
#include<string.h>
int main()
{
char HoLot[30], Ten[12];
printf("Nhap Ho Lot: ");
gets(HoLot);
printf("Nhap Ten: ");
gets(Ten);
strcat(HoLot, Ten); /* Ghep Ten vao HoLot*/
printf("Ho ten la: ");
puts(HoLot);
getch();
return O;
}
2.3.5.Ham strncat:
Cong dung: ghép n ki tir dau tién cta chudi vao sau chudi dich
Céu tric:
char *strncat(char *dich,char *nguon,int n);
2.3.6.Ham strcmp:
Cong dung: so sanh 2 chudi s1 va s2
CAu tric:
int stremp(char *s1,char *s2);
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Ham s& tra vé 1 trong cac gia trj sau:

Gi4 tri A&m néu chudi s1 nho hon chudi s2

Gia tri 0 néu hai chudi bang nhau

Gia tri duong néu chudi s1 16n hon chudi s2

Vi du:

char *chul = "aaa", *chu2="bbb", *chu3 = "aaa";
stremp(chul, chu2); /két qud trd vé - 1
stremp(chul, chu3); /két qua trd vé 0
stremp(chu2, chu3); /két qua tra vé 1

vi du minh hoa day:

/*Nhap danh sach ten va sap xep theo thu tu tang dan*/

#include <stdio.h>

#include <conio.h>

#include <string.h>

#define MAXNUM 5

#define MAXLEN 10

int main(void)

{

char ten[MAXNUM]|[MAXLEN]; /mang chuoi
char *c[MAXNUMY]; //mang con tro tro den chuoi
char *ct;

inti, j,n=0;

//nhap danh sach ten

while (n < MAXNUM)

{

printf("Nhap vao ten nguoi thu %d: ",n + 1);
gets(ten[n]);

c[n++] =ten[n]; #con tro den ten

}

//sap xep danh sach theo thu tu tang dan
for(=0;i<n-1;i++)
forG=1+1;j<n;j++)

if (strcmp(cli], c[j]) > 0)

{

ct=c[i];

cli] =c[jl;

c[j] =ct;

}

//In danh sach da sap xep

printf("Danh sach sau khi sap xep:\n");

for 1=0;1<n;i++)

printf("Ten nguoi thu %d : %s\n", 1 + 1, c[i]);
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getch();
}
2.3.7.Ham strlwr:
Cong dung: chuyén tit ca cac ki ty chudi vé chir thuong
CAu tric:
char *strlwr(char *s);
2.3.8.Ham strupr :
Cong dung: chuyén tat ca cac ki tw chudi thuong vé chit hoa
Céu tric:
char *strupr(char *s)
Vi du: Viét chuong trinh nhdp vao mot chudi ky tu tor ban phim. Sau d6 st dung
ham strupr(); dé chuyén d6i chiung thanh chudi chir hoa.
#include<conio.h>
#include<stdio.h>
#include<string.h>
int main()
{
char Chuoi[255],%s;
printf("Nhap chuoi: ");
gets(Chuoi);
s=strupr(Chuoi) ;
printf("Chuoi chu hoa:");
puts(s);
getch();
return O;
}
2.3.9.Ham strrev :
Cong dung: ddo nguoc chudi ki tu
Céu tric:
char *strrev(char *s);
2.3.10.Ham strchr:
Cong dung: tra vé dia chi vi tri xuét hién dau tién caa ki tu ch trong chit s va s¢€ tra
vé gia tri NULL trong truong hop khong tim thay.
Céu tric:
char *strchr(char *s,int ch);
2.3.11.Ham strrchr:
Céu tric:
char *strrchr(char *s,char ch);
Cong dung: tra vé diachi vi tri xudt hién cudi cung cua ki tu ch trong chudi s. Néu
khong tim thay ham sé& tra vé gia tri NULL
2.3.12.Ham strstr:
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Cong dung: tra vé dia chi vi tri xuét hién dau tién cta chudi sl trong chudi s va sé
tra vé gia tri NULL trong trudng hop khéng tim thdy.
Céu tric:
char *strstr(char *s, char *sl);
Vi du: Viét chuong trinh sir dung ham strstr() dé ldy ra mot phan cta chudi gbc bét
dau tir chudi “hoc”.
#include<conio.h>
#include<stdio.h>
#include<string.h>
int main()
{
char Chuoi[255],%s;
printf("Nhap chuoi: ");
gets(Chuoi);
s=strstr(Chuoi,"hoc");
printf("Chuoi trich ra:");
puts(s);
getch();
return 0;
}
2.3.13. Ham memset
Cong dung: Set num byte nhd tir vi tri dugc tro téi bang gia trj value
Céu tric:
void *memset (void *ptr, int value, size_t num);
2.3.14. Ham memcpy
Cong dung: Chép num byte tir vi tri ma source trd t6i dén vi tri ma destination tro
toi
Céu tric:
void *memcpy (void *destination, const void *source, size_t num);
2.3.15. Ham memcmp
Cong dung: So sanh gia tri cdc vung nhd ma ptrl va ptr2 trd téi theo tung byte, s&
dirng lai khi so sanh dt num byte. Tra vé -1 khi byte dau tién ma khong tring nhau cua
2 ving so sanh cta ptrl nho hon ptr2, tra vé 0 khi 2 ving nhé bang nhau, tra vé 1 khi
byte du tién ma khong tring nhau ctia 2 ving so sanh cta ptrl 1én hon ptr2
Chu tric:
int memcmp(const void *ptrl, const void *ptr2, size_t num);
2.3.16.Ham stricmp:
Cong dung : So sanh 2 chudi khong phan biét chit hoa chit thudong , ham tra vé
tuong tu strcmp.
Céu tric :
int stricmp (const char * stringl, const char * string2);
Vi du:
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Vi du nay st dung stricmp () dé so sanh hai chudi.
#include <stdio.h>
#include <string.h>
int main (void)
{ ~
/ * So sanh hai chudi nhu 1a chir thuong * /
if (0 == stricmp ( "hello", "Hello"))
if (0 == stricmp("hello", "HELLO"))
printf("The strings are equivalent.\n");
else
printf("The strings are not equivalent.\n");
return O;

}
24 Kiém tra

BAI TAP

1. Viét chuong trinh in mot chudi trong C

2. Viét chuong trinh tim d6 dai chudi trong C (khong sir dung ham)

3. Viét chuong trinh dé dém s6 1an xuat hién ciia mot ky tu trong chudi
4. Viét chuong trinh dé dém s6 nguyén am, phu 4m trong chudi

5. Viét chuong trinh Sap xép cic ky tu ctia chudi trong C
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