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LOI NOI PAU

Gido trinh Ngén ngir Igp trinh C++ dugc bién soan nham muc dich phuc
vu cho sinh vién cdc nganh ky thugt dong thoi la cuon gido trinh tham khdo
cho cdc giang vién trong linh vuc Cong nghé théng tin. Muc dich cua gido
trinh ndy cung cdp day @i cdc kién thicc vé viée ldp chicong trinh trén mdy
tinh bdng ngén ngir C++, sau khi tim hiéu xong gido trinh nay doc gia cé
thé hoc tiép cdc mon hoc vé Idp trinh chuyén sdu trong cdc linh viee chuyén
nganh nhw Vi xic ly - Vi diéu khién, Ldp trinh Java, ASP, Ldp trinh phan
mém cho cdc thiét bi di dong,... Noi dung gido trinh bao gé:m 9 chuong cu
thé nhu sau:

Churomg 1 trinh bay 16ng quan cdc khdi niém co ban vé viéc ldp trinh
trén mdy tinh, cdc khdi niém vé phan cimg, phan mém ciing
nhur cdc budc viét chwong trinh trén may tinh.

Churomg 2 trinh bay cdc khdi ni¢m co ban ciia ngon ngir C++, cdu tric
chung ciia mjt chuong trinh C++, lam tién dé cho viéc chuan bi
tim hiéu ciing nhu viét chuomg trinh & cdc chuong sau.

Chuong 3 va Chuong 4 trinh bay vé cu lénh ré nhanh va cdu lénh Idp.

Chuwong 5 trinh bay vé khdi ni¢gm ham trong C++, ddy la khdi ni¢m
quan trong cua mai ngon ngir lap trinh.

Chuong 6 va Chwong 7 trinh bay kiéu dit liéu mang, kiéu xdu ki tw
day la cdc kiéu dit liéu c6 nhiéu vmg dung trong thuc 1é.

Churomg 8 trinh bay vé ldp trinh hudmg déi tuong.

Cuéi cuang, Chuwrong 9 gici thiéu hai kiéu di liéu la kiéu con tré va kiéu cdu
truc.

Trong gido trinh nay, hai phwong phdp ldp trinh co ban la Idp trinh huéng
thii tuc (huedmg module) va Idp trinh hudng dbi teomg sé dugc gidi thiéu.
N6i dung cdc chuong tir 1 dén 7 sé tdp trung vao cdch viét chuomg trinh
theo hudmg thii tuc, chwong 8 va 9 sé gidi thiéu dén doc gia phwong phdp
ldp trinh hudng doi twgng. Trén thuc té hai phwong phdp Idp trinh nay vin



ton tai song song, tity theo muc dich umg dung, nguoi thiét ké va xdy dung
chuong trinh sé diea ra cdc chién luge phit hop dé gidi quyét bai todn theo
phwong phap thich hop.

Véi moi chuvng kién thirc vé ly thuyét duogc trinh bay ngdn gon, suc tich
kém theo nhiéu vi du gitip sinh vién rén luyén ky ndng ciing nhic ndm duoc
nGi dung kién thicc sau khi tim hiéu va di kém la cdc bai tdp tong hop cudi
chuong. Trong qud trinh bién soan gido trinh nhém tdc gia da nhdn duoc
nhiéu y kién dong gop cia cdc dong nghiép va ddc biét la cua cdc phan
bién ciing nhu nhitmg thanh vién trong hji dong nghiém thu, voi tat ca
nhimg y kién quy bdu dé chiing 16i xin chdn thanh cam on. Cudi cing mdc
dit A c6 gdng bién soan nhung ngi dung gido trinh khong tranh khoi
nhitng han ché, chiing t6i rdt mong nhdn dwoc nhimg y kién dong gop cua
déc gia dé tiép tuc b6 sung va hoan thién cho cdc lan tdi ban tiép theo.
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Chuwuong 1

TONG QUAN

N, oi dung cua chuong nay cung cap cho déc gia kién thic tong
quan vé mdy tinh, phan mém ciing nhu quy trinh viét chuong
trinh trén mdy tinh. Diém quan trong cia chuwong nay la déc gia
cdn ndm dugc tong quan vé viéc viét chiwong trinh trén mdy tinh
va hiéu dwoc khdi niém giai thudt ciing nhur cdch biéu dién va
xdy dumg giai thudt.

1.1. Khéi ni¢m vé chuong trinh va ngdn ngir 13p trinh

Ngay nay, rit nhiéu hé théng may méc hién dai hoat dong dugc déu can co
mét hé thng xir 1y thong tin dé diéu khién hodc trg gitip qua trinh diéu khién.
Hé théng nay goi 14 churong trink. Mét sb vi du sir dung chuong trinh dé thyc
hién viéc diéu khién hé théng c6 thé ké ra nhu ngudi may, robot, céc hé thong
tir dong hda trong cong nghiép, cic san phém nhu ti lanh, may giat... Vay
chuong trinh may tinh 14 gi? Chuong trinh ¢6 thé hiu 14 tap hop hiru han cic
cdu Iénh dugc bd tri theo mdt trinh ti x4c dinh nhim giai quyét yéu ciu cta
bai toan dat ra, dé thuc hién duoc chuong trinh ching ta phai c6 mot hé théng
mdy tinh di kém véi n6. Khai niém hé théng may tinh c6 thé 12 mét may vi
tinh don chiéc, mot nhém cac méy tinh két ndi véi nhau, mt may tinh bo tii
don gian, mot hé thong vi diéu khién, hay mét hé thong siéu may tinh... Khai
niém chuong trinh trén thyc té con goi 1a phin mém. Chuong trinh dugc viét
bai mot hodc vai ngén ngir ldp trinh cy thé nao d6. Trai qua qué trinh phat
trién gin mot thé ky bat diu tir nhimg nim 40 cia thé ky XX, da c6 rit nhiéu
ngén ngir 1ap trinh ra déi nhim muyc dich viét chuong trinh cho céc img dung
khéc nhau. Cé nhimg ng6n ngir 1ap trinh da khéng con sir dung nira tuy nhién
s ra doi ctia ngdn ngir 14p trinh sau chinh 14 su ké thira ciia céc ngon ngir lap
trinh truéc d6. Ngon ngit 1dp trinh ¢6 thé chia thanh hai loai: ngén ngir lap
trinh bac thép (ngdn ngir may, ngén ngir assembly) va ngdn ngit 1ap trinh béc
cao (C++, Java, Visual Basic, ASP,...).

Ngén ngir mdy
Chuong trinh viét trén ngén ngit méy bao gdbm mét ddy cac 1énh may ma
CPU c6 thé thyc hién tryc tiép. Tuy theo thiét ké vé phin cimg, mdi loai
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may tinh ¢6 mot tap 1énh cho ngdn ngit mdy khac nhau. Cac lénh viét
bang ngdn ngir may néi chung & dang nhi phan hoic bién thé cua ching
trong hé dém 16. Vi du vé céc 1énh trong ngdn ngir may:

11000000 000000000001 000000000010
11110000 000000000010 000000000011

M3i 1énh ciia ngén ngit may gdm hai phan: phan chi din va phan dia chi.
Phan chi din 1a cic sé ndm bén trai, phe“m bén phai 12 dja chi sur dung.
Ching han, dong 1énh dau tién cua vi du trén 1a cau 1énh cong, gia tri clia
hai dia chi trong phan con lai clia cdu lénh trén s& dugc cong vao vdi
nhau. Ngén ngir mdy ¢6 nhuge diém 1a khé hoc vi phai hiéu cau tric cia
hé théng may tinh ciing nhu céc cau 1énh ¢ dang nhij phan.

Ngon ngir assembly

Pé khic phuc nhuge diém cuia ngon ngir may, ngudi ta dé xuit mot ngon
ngir giao tiép véi may ¢ mirc do than thién véi con ngudi hon goi 1a hop
ngit. V& co ban, cac ciu 1énh cua hop ngir ¢6 cdu tric rat gidng véi ngdn
ngit may, diém khac 1 trong hop ngir c6 thé viét 1énh dudi dang ma chir.
M chir thé hién ma Iénh hoic cac ddi tugng trong lénh (trong ngén ngir
mdy né 1a ma 1énh va dia chi cua déi tuong). Mi lénh ¢ dang chir thuong
chinh 13 nhimg tir trong tiéng Anh cd y nghia rd rang, con dm tugng do ta
tur dat tén phi hop vai y mt:m vé dbi tuong dé. Vi du, néu doan chuong
trinh trén ding daé cong chidu dai va chiéu rong cua hinh chir nhat cho
viéc tinh nira chu vi thi trong hop ngir ta chi cén viét:
ADD 2, 5

Nhu vdy ngon ngir assembly cin mot by chuyén ddi dé chuyén cdc ma
lénh trén vé dang md mdy. By chuyén déi nay trén thuc té goi la
assembler. Han ché cua ngon ngir assembly 1a né ciling phu thudc vao ciu
trc cia cdc dong may tinh, méi loai vi xir 1y khac nhau s& cé bd 1énh
khéac nhau.

Ngén ngir ldp trinh bdc cao

Ngon ngir may va ngdn ngir assembly goi 1a ngon ngir bac thip, cac ngoén
ngir nay co han ché 1a chi sir dung dugc cho mot loai mdy hodc mét kiéu
may xéac dinh. Ngugc lai, ngén ngir 1ap trinh bac cao sir dung cac cau
Iénh giéng v6i ngdn ngit thong thudmg, ching han nhu tiéng Anh, va c6
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thé chay trén nhiéu loai may tinh khac nhau. Hon nira, do cac cau Iénh
gin giéng v6i ngon ngir thong thuong nén chuong trinh s& dé viét, dé
doc, dé sira 13i. Hién nay, cac phin mém img dung da sb déu dugc viét
bdi ngén ngir l4p trinh béc cao; cac phin mém dung cho cic muc dich
chuyén biét trong diéu khién, trong cac hé théng nhu robot, ngudi may co
thé dugc viét boi ngén ngir 1ap trinh bac thap. Mot sé ngdn ngit 1ap trinh
bic cao dang duge sir dung nhu C++, Java, Visual Basic, C#, ASP...
Ching han, sir dung ngén ngit C++, cau lénh tinh téng va tich hai sé
nguyén a va b la:
tong = a + b;

tich = a * b;

Sau khi viét xong chuong trinh, ching ta can dich chuong trinh sang
ngdn nglr may. Viéc thuc hién dich chuong trinh sang ngén ngir may c6
thé thuc hién bing hai cach: thuc hién dich va thi hanh timg céu lénh
riéng ré goi la trinh thong dich, hodc dich tat ca cac cau lénh sang ngon
ngir may roi m&i thuc hién — goi 1a trinh bién dich. Vi C++, trudec tién,
chiing ta cin mét trinh soan thao dé soan chuong trinh theo ct phép cua
C++. Sau d6 chwong trinh dich (véi C++ la trinh bién dich) s& chuyén
chuong trinh nay sang ngén ngir may, tiép theo s& lién két chuong trinh
v6i cac tac nhan khic (ma chuong trinh yéu ciu) dé& dugc mdt chuong
trinh hoan chinh thuc hién trén may tinh. Chuong trinh nay sé dugc nap
vao b nho ciia may tinh va thuc hién.

Lip trinh hurdng thii tuc va lip trinh huwdng doi twgng

Hién nay, dé viét chuong trinh, ching ta c6 thé thiét ké cac chuong trinh
theo hai phuong phap chinh la phuong phép hwong thu tuc va phuong
phap huwomg doi tuwong. Hiéu mét cach don gian phuong phap lap trinh
huéng thi tuc 13 viéc chia bai ton 16n thanh cac bai toan nhé hon va giai
quyét timg bai todn con mét, trong khi phuong phap huéng déi tuong
giai quyét bai toan bing cach chia bai toan thanh céc déi tuong trong d6
chira ca dir liéu va cac phuong thire dé xir ly dir liéu d6. Uu diém cua lap
trinh huéng ddi twong la tinh ké thira, tirc 1a cic doan mi ¢6 thé dugc ké
thira nhiéu 1an trong khi viét chuong trinh. Ngay nay, trén thuc té van ton
tai hai chién lugc thiét ké chuong trinh nhu trén. Tuy theo muc dich cua
bai todn déi véi cac tmg dung cu thé, ngudi thiét ké va xay dung chuong
trinh s& c6 nhitng lua chon phu hgp.
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1.2. Ngon ngir 1ap trinh C++

Ngon ngir C++ dugc xdy dung duya trén nén tang cua ngoén ngir C. Nam
1970, ngén ngir C dugc gi6i thidu boi Ken Thomson, Dennis Ritchie, va
Brian Kemnighan, né tr& thanh ngon ngir cho céc bai toan khoa hoc ky
thuat. Ngén ngir C++ duoc gi6i thiéu vao dau nhimg nam 80 cua thé ky
XX béi Bjarne Stroustrop, day la ngén ngir 1ap trinh hudng déi tugng.
Tréi qua nhiéu ndm phat trién va hoan thién, hién nay C++ 1a ngon ngir
phé bién trén thé giéi, n6 duge dung trong hau khip cac trudng dai hoc
va 12 ngén ngir phtt hop cho céc bai ton trong khoa hoc k¥ thuat.

Moi truong ldp trinh cia C++

Hién nay, c6 mot sd moi truong cho phép ta viét, dich va thuc hién
chuong trinh C++ nhu: Dev C++, Borland C++, Visual Studio... Hinh 1-
1 1a giao dién ctia phin mém Dev C++, trong d6 hé thong giao dién bao
gdm céc chirc ndng nhu File, Edit... dung dé hd trg cac thao tac trong
qué trinh soan thao chuong trinh. Sau khi viét chuong trinh, ching ta
phai luu lai tép 1én dia, dich, kiém tra 13i sau dé thi hanh chuong trinh.
Hinh 1-2 12 mét giao dién khi sir dung Visual Studio C++, hé thong phan
mém cuia hing Microsoft cho ching ta cong cu dé lap trinh véi C++.
Giao dién cua Visual Studio C++ ciling tuong ty nhu Dev C++,

Fis Edt Seech View Prowo Ewmscsw Tool ASwle Wedow Help e = o
!Diﬂﬁi.lﬂ ~~ RB@E! IBICQ' .

| (T |
LB 1 rmlm- lestresms

wilng memespace 1td)
st meing)
{

oot dd “Helle worldlia®)
retern 6

EERsmvomawn

- Output Size: 1, Iﬂlllﬂ:ml:l’ L] -
_ AhMLemplEnt | compilation Time: 0,118 G
|

E'—l [ S 0 Lines 11 Elﬂ It Meﬂhlm
— — = s

Hinh I-1. Giao di¢gn ciia méi trieomg I@p trinh véi Dev C++
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Hinh 1-2 Giao di¢n cua Visual Studio 2012

1.3. Phan mém va phin cimg

1.3.1. Phin mém

Phin mém (chuong trinh) 1a mot tap hop céc cau 1énh dugc viét boi mét
hay mt vai ngon ngi 13p trinh nhim muc dich giai quyét mt bai todn cy
thé nao d6. Phan mém hién nay c6 img dung rat rgng rdi va co6 thé su
dung & rat nhiéu cac linh vuc khéc nhau:

- Phin mém tmg dung: quan ly hé théng thong tin, tai nguyén,
ngué-n nhén luc, website, quan tri van phong, tro choi...

- Phin mém trg gitp: phuc vu qua trinh hoc tép, giang day, nghién
ciru, mé phong, gia 1ap tinh hudng. ..

- Phin mém diéu khién: cic phin mém (mg dung trong hé théng tur
dong hoa, diéu khién trong cong nghiép, cac thiét bi nhu may
gidt, ti lanh, 6 t6, vii try,...

- Phin mém thong minh: nhan dang, tim kiém, phan loai, du doén,
phén tich, khai pha dir li¢u, robot va ngudi may théng minh.

Viéc xay dung ph?m mém duoc thuc hién qua cac budc co ban sau:
- Phan tich dé hiéu 1 yéu cau bai toan: hiéu chinh xac yéu ciu bai
todn 1a nhiém vy dAu tién cia qua trinh xdy dyng chuong trinh.
Trong budc ny, ching ta can xac dinh rd dau vao (inpur) va dau ra
(output) clia bai todn, cac rang bude vé dir lidu, kidu dit liéu,...



- Xay dyng va thiét ké glal thudt: Tur pha phan tich yéu cdu, chung
ta can phai xac dinh chién thuat dé giai quyet bai toan, can phai
chi ra céc bude x4c dinh dé bién input thanh output.

- Mai héa: Giai thuat s& duoc chuyén sang mi lénh bang ngén ngir
lap trinh cu thé dé thyc hién.

- Kiém thir: Sau khi viét xong chuong trinh, ching ta cé‘u:l phai
kiém tra (testing) chuong trinh viét ra cé dL’mg voi yéu cdu cua
bai toan hay khong. Mot chuong trinh cén tién hanh hang loat cac
bo dir liéu kiém thir dé kiém tra xem dau ra c6 nhu mong muébn
hay khong.

Mot cach truc quan, chung ta co thé hinh dung céc budc xdy dung
chuong trinh nhu trong hinh 1-3.

A

Cdc e
budc Cézl Mi héa Kiém thir
qud trin —r

viét o

chuwong Thiét ké thudt toan
trinh . 4
Phan tich
>

Thoi gian
Hinh 1-3 Cdc buwde cua qud trinh xdy dung chwong trinh trén mdy tinh

1.3.2. Phén ciing
Phén cimg dugc hiéu la toan bd céc thiét bi may tinh céu thanh nén hé théng
méy tinh dé thuc thi cic phdn mém. M&i phan mém phai dugc thyc thi trén
mot méi trudmg phan cimg cu thé. Néu nhu phin mém dugc vi nhu phin
hén thi phan cimg dugc vi nhu phéan xéc cua mdt hé thong. Néu chi ¢6 phin
cimg ma khéng c6 phan mém thi khong thuc hién duge va néi dén phin
mém thi cin ¢ ph?m cimg di kém. Cac phin mém déu chay trén mot hé
théng goi 1a hé thong may tinh. Hé thdng nay c6 céc tinh chét sau:

- Phai c6 thiét bj nhap xuit dir liéu,

- Phai luu trit dugc thong tin.

14



- Phai thuc hién dugc cac thao tac toan hoc va logic.
- Phai quan ly, diéu khién va ra lénh cho toan by hé thong hoat
dong.

Cac méy tinh bt ddu dugc nghién ciru, san xudt va dua vao sir dung
nhitg ndm 40 cta thé ky XX. Ngay nay, véi sy phat trién manh mé cua
khoa hoc cdng nghé, may tinh khong con xa la vdi con nguoi ¢ khép noi
trén thé gii. Cac thiét bi nhu may tinh dé ban, mdy tinh xach tay, hay
dién thoai thé hé méi déu dugc coi la cac hé théng may tinh. Hinh 1-4
minh hoa céc khéi co ban ctia mét may tinh.

Khéi x Iy trung tam

Khéi vao

h 4

B& nh¢ chinh

Thiét bj Iwu trie

Hinh 1-4 Cdc khdi co bdn ciia mdy tinh

1.4. Thuét toan

Trude khi mot chuong trinh duge viét, ngudi 1ap trinh (nhém lap trinh)
phai hiéu rd vin dé cin giai quyét: dir liéu du vao la gi, két qua mong
mudn dat dugc nhimg gi va phai ¢ trinh ty dé bién dir liéu dau vio thanh
két qua ra mong mudn. Trinh tu hay 10i giai dung dé giai quyét bai toan
trong trudng hop nay goi 12 thudt todn (algorithm). V& co ban, thuat toan
duoc dinh nghia 12 mét ddy hiru han céc buéc nhim dién ta qua trinh xir
ly dir liéu ddu vao nhim dua ra két qua cia bai toan nhu mong muén.
Céc tinh chit cua thuat toan bao gém:

*  Pdu vao: Piu vao cta thuat toan 1a dir liéu bai toan cung cép cho
chuong trinh.
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*  Ddu ra: Diu ra cua thuit toan 1a két qua cia yéu cau cho bai todn
do.

* Tinh chinh xdc: Méi thuit toan phai dua ra két qua chinh xac voi
mdi dau vao twong (mg.

*  Tinh hitu han: Mot thuit toan cin dua ra két qua sau mot s hiru
han budc.

*  Tinh phd dung: Thuit toan phai giai quyét duge mot I6p céc bai
todn c6 cung dang, khong don thuan chi 1a mdt bai toan déc biét.

Cic phuong phép biéu dién thuit todn co ban

- Phuong phap liét ké timg buoc

Trong phuong phap nay, céc budc thuc hién y tufmg giai quyét bai toan
s& dur.!c liét ké theo trinh t timg budc tir dau dén cudi. Phuong phap nay
thyc té chi phii hop cho cic dy n nho, voi cac dyr 4n 16n sé& rat kho ap

dung vi sé luong céc bude nhiéu, gdy kho hiéu cho céc cong doan tiép
theo.

Vi du 1.1. M6 ta thuat toan tim gi tri 1én nhét ciia mot day hiru han cac
s6 nguyén.

Giai: Chung ta thucmg gap bai toan nay trong thuc té ching han nhu tim
nguai co diém cao nhét cia ky thi tuyén sinh dai hoc, hay tim kiém mit
hang c6 khach hang mua nhiéu nhét cia mot siéu thi... Thudt toan trén
dugc minh hoa theo phuong phap liét ké timg budce nhu sau:

Buoc 1: Gia dinh dit gia tri 16n nhit max bang gia tri cua phén tir diu
tién cua day

Bude 2: So sanh phan tir thir hai véi gia tri max, néu gia tri max nhé hon
thi dit gia tri max bang gia thi thir hai

Bude 3: Néu van con cée phan tir tiép theo thi thuc hién lap lai giéng nhu

budc hai

Bude 4: Thudt toan s& dimg lai néu khong con phin tir ndo chua dugce
xét. Phin tir max cudi cung s& la gié trj 16n nhét cua day.

- Phueomg phdp sir dung so do khoi
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Vi phuong phép sir dung so db khdi, mdi thao téc cua thuat toan s& dugc
minh hoa bing cic khéi didu ndy 1am cho céc cong doan cua thudt todn dugc
tryc quan, d& hidu cho ngudi sir dung & cic cong doan sau. Hinh 1-5 mo ta céc
khéi dugc sir dung trong khi xay dyng so dé khoi.

© Khéi bat du / két thuc
/ / Khdi nhap, xuét di ligu

Khéi thao tac

TRUONE R &A1 NGHEP
THU VIEN
PHONG MUGN

Str dung céc thao tac da xay dyng trdc

> Két néi gitra cac khéi
Hinh 1-5. Cdc ki higu ding trong so db khdi

Vi du 1.2. V& so db khdi minh hoa giai thuat giai phuong trinh bac nhét
ax+b=0.

Giai: PAu vio cua thujt toan 1a hé sb a va b; ddu ra cua thuat toan 1a
nghiém cta phuong trinh: c6 thé c6 nghiém, c¢6 vé sb nghiém, hoic vo



nghiém. Chiing ta da biét cach giai trong toan hoc cua phuong trinh nay,
so db khéi biéu dién giai thuat dugc trinh bay trong hinh 1-6.

Phuong Phwrong
trinh v& trinh vo sé
nghiém nghiém
In nghiém x
A
Két thuc

Hinh 1-6. So d6 khdi biéu dién thugt todn gidi phuwong trinh bic nhét ax + b =0



Vi dy 1.3. V& so dd khdi minh hoa giai thudt tinh tong S =1 + 1/2 + 1/3
+... +1/n véi n nguyén duong.

Giai: Qua trinh tinh téng S s& dugc thyc hi¢n 13p di 13p lai n budc, tai
bude thir i gid tri cua S s& dugc cong thém mét dai luong la 1/i. So do
khéi dugc trinh bay trong hinh 1-7:

Nhép n=0

Hinh 1-7. So dé khéi cia vi du 1.3



Trong so db hinh 1-7, trude tién ching ta phai c6 thao tic nhan gia tri cua
n. Sau khi ¢6 n thi tong S méi duge xé4c dinh.

Vi dy 1.4. Cho hai sb a va b, v& so db khéi minh hoa giai thudt tim s6 bé
nhit trong hai s6 trén.

Giai: So d khdi nay kha don gian (hinh 1-8), ching ta s& sir dung khéi diéu
kién dé xac dinh a hay b nhé hon va thong bao két qua sau khi so sanh.

B4t dau

h 4

Nhdpavab

_ sébéla:b
Sai

l Pung

S6béla:a

Két thuc

Hinh 1-8. So dé khdi cia vi du 1.4

Vi dy 1.5. Viét so 46 khdi minh hoa giai thudt phén tich mot sé nguyén n
thanh tich céc s nguyén td. Vi du: 8 =2%2*%2, 30 =2%3*5,
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Giai: R3 rang trong toan hoc ching ta biét moi s6 nguyén n déu c6 thé phan
tich thanh tich cic s6 nguyén té va chi c6 mét céch phén tich duy nhit. Dé
phan tich n thanh tich cac sb nguyén td ching ta s& thuc hién chia n lién
tiép cho cac s6 nguyén té tir bé dén 16m va dén khi gid trj ctia n con lai 1a 1.
S6 nguyén t6 bé nhit la 2 va day ciing la sb chin duy nhét trong day
nguyén t, tiép theo chiing ta s& c6 céc s6 nguyén t6 14 sd 1é. Dua trén nhan
xét trén so d6 khbi minh hoa giai thugt dugc viét nhu hinh 1-9.

3

Nhap n

n=nli

Hinh 1-9. So 46 khdi phan tich mt sé thanh tich cdc sé nguyén 16
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Bai tip chuong 1

Bai 1. V& so dd khéi nhap vao 5 sé a, b, ¢, d, va e. Tim sb 16n nhat va
nho nhét trong 5 6 trén.

Bai 2. V& so dd khéi tinh gia tri ciia ham f, v&i x 12 tham sd.

0 x<=0
flx)=1x*-x 0<x<=2

x’—sinm? x>2

Bai 3. V& so db khéi cho bai toan tinh tién dién véi chi sé méi va chi sb
cii duge duge cung cip dé tinh toan. Quy tic tinh nhu sau: 100 kWh diu
gi4 550 ddng, tir kWh 101 - 150 gia 1.110 ddng, tir kWh 151 - 200 gia
1.470 ddng, tir kWh 201 - 300 gia 1.600 ddng, tir kWh 301 - 400 gia
1.720 déng, tir kWh 401 tré 1én gia 1.780 dong.

Bai 4. Cho sb nguyén a, v& so dd khi in ra tit ca cic udc sb cia sb d6.
Bai 5. Cho sé nguyén a, v& so b khéi kiém tra xem s6 d6 c6 phai la sb
nguyén t6 hay khong?
Bai 6. V& so d6 khdi giai hé phuong trinh sau:

ax+by=c

a,x+by=c,
Bai 7. V& so dd khéi giai phuong trinh bic bén sau:

ax* +bx’+c=0
Bai 8. Cho 3 s thyc a, b, c. V& so db khéi kiém tra xem a, b, ¢ c6 phai 12
3 canh ciia tam giac khong? Néu 14 3 canh cua tam giéc thi tinh dién tich
cua tam gidc theo cong thirc sau:

s=p*(p-a)*(p-b)*p-c),véi p=(a+b+c)/2

Huéng din: a, b, ¢ 13 3 canh cia mot tam giac khi théa man diéu kién
sau:(atb)>cva(at+tc)>bva(b+c)>a.
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Bai 9. Cho sé nguyén a biéu dién mét nim nao do. V& so dé khéi kiém

tra xem ndm d6 c6 phai 12 nim nhuin hay khéng.
Bai 10. V& so d6 khéi tinh tfmg sau v&i n nguyén duong:

1Y (1Y 1 i
S=1+(——] +(—) e e o (e
1+2°) 243 (n-1)+n

Bai 11. V& so d6 khéi tinh téng sau voi n nguyén duong:

S=[¢T+[1ﬁ)z+m+((n—z)+(n-nf
1+2 2+3 (n=1)+n

Bai 12. V& so dd khéi tinh tdng sau voi n nguyén duong:

I+ i vt 1
1+2 1+2+3 1+2+...+n

Bai 13. V& so dd khdi tinh tdng sau véi n nguyén duong:
1 1 |

+ +ot
1P+27 1P+27+3 P42 +..+n’
Bii 14. V& so db khéi tinh tong sau véi n nguyén duong:

1 1 1

S = + et
P+2° 1P+2°4+3 Rl X T
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Chuong 2

CAC KHAI NIEM CO BAN TRONG C++

Ni dung chwong nay sé gici thi¢u cdc khdi ni¢m co ban cua
ngoén ngir ldp trinh C++. Cu thé, cdc khdi niém gom b ki tu, tie
khéa, bién, hdng, ham va cdu triic chung ctia mgt chuong trinh
trén C++ sé dugc trinh bay. Mjt s6 cdu lénh don gidn ciing nhu
cde ham todn hoc ciing sé dwoc gidi thiéu trong chuong nay.

2.1. Céc thanh phan co ban ciia C++

2.1.1 Bj ky twe

Pé viét chuong trinh trén C++, chiing ta can biét bd ki ty dé thuc hién né.
Gibng nhu cac ngon ngir 14p trinh khac, C++ sir dung céc chir céi la tinh
(a..z, A..Z), cac chir s6 (0..9), cac phép toan (+, -, *, /), cdc ki tu dic biét
(%, $, #, &, ||,...) va diu cach dé viét cac doan ma cho chuong trinh.
Trong khi viét chuong trinh, chiing ta sir dung mot s6 thanh phan sau dé
tao nén chuong trinh: dinh danh, bién, hdng, ham, céu lénh... Cac khai
niém nay sé& dugc dé cap & cac phén tiép sau.

2.1.2. Dinh danh va tir khoa

Pinh danh ding dé phdn biét cic thanh phén khic nhau trong mot
chuong trinh. Dinh danh c6 thé 1a: tén hdng, tén bién, tén mdng, tén ham,
tén con tré, tén cdu tric, tén nhan... Dinh danh dugc dit theo quy tic sau:

- Ki tir ddu tién ctia dinh danh phai 12 mét chir c4i hodic ki i gach dudi ().
- Dinh danh chi chira ki tur s, ki tur chir c4i La Tinh hodc ki ty gach dudi.
- Khéng dugc trung vdi tir khoa (bang 2-1).

- Chiéu dai t6i da 12 1024 ky ty.

Cht y ring, C++ c6 phan biét chit hoa va chir thudng nén khi viét
chuong trinh chiing ta phai chi y vé cach phén biét nay. Tat ca céc tir
khéa do C++ dinh nghia déu phai dugc viét bai chir thudmg.

Tir khéa: la céc tir duge ngon ngir 1ap trinh quy dinh sin va sir dung vao
mot muc dich cu thé trong qua trinh viét chuong trinh. Gong nhu cac ngén
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ngit ni chung, tir khéa duge tao nén bai b ki tur, cc tir khoa da phén xuét

phat tir tiéng Anh. Bang 2-1 liét ké mét s6 tir khoa co ban cua C++.

Bing 2-1. Mjt sé tir khéa ce bin ciia C++

auto delete friend private
break do 5 protected
case double inline public
char else int return
const float long short
continue for new sizeof
static switch void while

2.1.3. Cdu lénh
Gibng nhu cic ngén ngir 13p trinh khac, mdi cau lénh trong C++ nhim
thuc hién mdt muc dich cu thé nao d6 do C++ quy dinh. Thong thudng céc
cdu 1énh dugc viét dya trén ngon ngit tiéng Anh, ciu 1énh dugc tao nén
béi cac tir khéa. Mot cau lénh c6 thé dugc viét trén mot hodc nhiéu dong.
Trong C++, mdi cdu lénh s& két thuc bing diu chidm phdy (). Viét
chuong trinh chinh 14 viét cic cdu 1énh dé nhim muc dich giai quyét bai
toan nao d6. Mdi ngdn ngit lap trinh s& ¢6 mot bd cau 1énh phuc vu cho
qua trinh viét cic chuong trinh, ching han nhu cu 1énh nhip xuit dir
liéu, cdu 1énh ré nhanh, cdu 1énh ldp... Trong ph?m tiép theo, ching ta s&
tim hiéu mot sé cau 1énh don gian.
2.1.3.1. Cdu lénh gdan
Cau lénh gan Ia cau lénh don gian nhung tin suit sir dung nhiéu nhét
trong khi viét chuong trinh; ct phép 1énh nhu sau:

v = <biédu thic>;
trong d6 v 13 mot bién, gia tri clia biéu thirc phai c6 cung kiéu véi v. Khi
gip cau Iénh trén trinh bién djch s& tinh gi4 tri cta biéu thirc va sau dé s&
g4n gié tri d6 cho bién v. Vi du vé mét vai cau lénh gan:

x = 3.4 ;g

y = sqgrt(x*x) + 1;

chuvi = 3.14*r*r;
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2.1.3.2. Cau lénh nhap dir liéu tic ban phim
Cu phap cua cdu Iénh nhu sau:
cin>>b;>>b>>..>>b,;
trong d6 by, by,...,b, 1a tén céc bif?n. Cau Iénh trén s& cho phép nhap gia
tri tir ban phim cho lan lugt céc bién by, by,...,by.
Khi chuén bi viét chuong trinh, ngudi 1dp trinh cin phai xac dinh dau vao
(input) cho mi bai toan. Va mét trong nhitng cach nhap cic gia tri dau
vao 12 nhap tir ban phim. Vi dy, dé viét chuong trinh giai phuong trinh
béc hai ax? + bx + ¢ = 0, ching ta phai nhap dir li¢u diu vao cho 3 50 a,
b, ¢ tir ban phim, khi d6 ciu 1énh nhép sé la:
cin>>a ; cin>>b ; cin>>c ;
Pé tinh dién tich va chu vi ctia mét hinh chit nhét, ching ta phai nhép
vao hai gia trj 1a chiéu dai (ki hiéu 1a a) va chiéu rong (ki hiéu 1a b), cau
Iénh nhu sau:
cin>>a ; cin>>b ;
2.1.3.3. Cdu lénh in dit liéu lén man hinh
Cu phap 1énh nhu sau:
cout<<v;<<v;<<..<<Vp}
Trong d6, Vi, Va,...,Vm ¢O thé la bién, hing, ham, biéu thirc. Cau 1énh nay
s€ in gia tri cua cac vy, va,..,Vm 1én man hinh.
Mot sé vi du vé cau 1énh cout:
cout<<”Day la chuong trinh C++";
cout<<sqgrt(5);
trong d6 céu 1énh thir nhét s& in dong chit Day la chuong trinh
C++ 1én man hinh; ciu Iénh thir hai s& in cin béc hai cia 5 1én man hinh.
Péi véi cdu 1énh cout khi in ra man hinh, C++ cung cAp mét sé phuong
ph':ip dé dinh dang phuc vu cho trinh bay s6 liéu khi in ra cac biéu thie,
chéing han nhur biéu thirc gia tri thyc, biéu thirc gia trj nguyén, ...
- endl: xubng dong méi.
- setw(n): dinh dang n vj tri canh phai dé in gi4 tri ra man hinh.
- setprecision(m): chi lay m s6 thap phan sau déu phiy dbi véi sé
thuc.
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2.2. Cdu tric ciia mjt chuwrong trinh trong C++

Trén thyc té, viéc viét mot chuong trinh trén may tinh dugc thuc hién
theo chién lugc huéng thi tuc hodc huéng déi tuong. Véi ngon ngir 1dp
trinh C++ thi m&i thu tuc s& tuong (mg véi mdt ham (function) hodc mot
Iop (class). M&i ham nhim myc dich giai quyét mét bai todn con cu the.
Mot 16p thi phitc tap hon mét ham vi trong né sé chira dir liéu va cac ham
dé xir ly dir ligu. Mot 16p s& dong géi ca dir lidu va cac thao tac dé xir ly
cac dir liéu d6. Nhu vay, mdi 16p sé chira cac thanh phan dau vao, du ra
va mét tap cac ham dé xir 1y né.

Céu triic chung ciia mot chuong trinh viét trén C++ gbm 2 phan nhu sau:

Phan khai bao:
Khai béo cac tép déu chuong trinh (tép header)
Khai cac bién, cac hing, cac kiéu dir liéu,...
Khai bao cac ham
Phén than chuong trinh:

int main()

{

cdu lénh 1;
cdu lénh 2;

return 0;
}

Nhin vio céu triic chuong trinh trén, ching ta cé thé thdy mét chuong
trinh co ban gdém hai phan: phin khai bao va phidn ham main (). Méi
chuong trinh c6 thé c6 nhiu ham tuy nhién chi c6 mét va chi mot ham
main (). Ham main () 12 diém ma tit ca cc chuong trinh C++ bt diu
thuc hién; dbi véi Dev C++ va Visual Studio C++ ham main () ¢6 kidu
tra ra la int. Dé hinh dung vé mét chuong trinh ciia C++, chiing ta xét vi
du don gian sau day:

Vi dy 2.1. Chuong trinh in dong chit Vi du dau tien ve C++1én
man hinh.

Giai:

#include <iostream> //su dung tep iostream

using namespace std;
int main()
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{

cout<<"Vi du dau tien ve C++";
return 0;

}
Chuong trinh trén day la chuong trinh dau tién ma hau hét nhimg ngudi
hoc vé 1ap trinh viét va két qua cua né la viét cdu "Vi du dau tien
ve C++"1én man hinh. Pay la mét trong nhimg chuong trinh don gian
nhit c6 thé viét bing C++ nhung n6 da bao gdm nhimg phén co ban ma
moi chuong trinh C++ c6. Chung ta hdy xem xét timg dong mat:
Dong déu tién 1a cdu lénh #include<iostream> béo cho trinh dich
biét can phai sir dung tép iostream. Trong tép iostream chia hai
16p 12 istream va iostream, hai 16p nay cung cép cac phuong thic
vio, ra tuong (mg phuc vu cho viéc viét chuong trinh. Céc tép khai bao
sau #include dugc goi la cic tép header. Dong tiép theo cho chiing
ta biét sir dung namespace, day la mot khong gian tén std. Cau lénh
nay chi din cho chuong trinh biét chd dé lua triz cac tép header. Chi
din namespace la mjt co ché trong C++ cho phép ching ta phan nhém
céc thyuc thé nhu lép (class), dbi tugng (object), ham (function)
thanh nhimg nhém riéng biét, mdi nhém d6 dugc dat mot tén, goi la
khéng gian tén (namespace).
Theo sau ham main () la mdt cip ngodc don bai vi né 1a mdt ham.
Trong C++, tt ca cac ham ma sau d6 1a mot cdp ngodc don () c6 nghia la
n6 c6 thé c6 hoic khong c6 tham sb. Noi dung cua ham main () tiép
ngay sau phan khai bao chinh thirc dugc bao trong céc ngoic méc { }.

cout<<"Vi du dau tien ve C++";

Cau lénh cout dugc dinh nghia trong thur vién iostream ding dé in
chudi ki iy "Vi du dau tien ve C++" ra man hinh. Véi C++,
nhiéu cdu 1énh c6 thé viét trén cing mét dong. Giira cac cau lénh cach
nhau boi dau “;”. Cau lénh return 0; dit truée diu ngodc méc cubi
cing ciia hAm main () béo hiéu két thic chwong trinh.

Céch chi thich trong chwong trinh C++

Trong chuong trinh, ngudi viét déi khi cé cac cau chu thich cho mot
doan cdu 1énh nio d6 dé ghi nhé hoiic dé giai thich cho doan 1énh, phyc
vu cho ngudi doc chuong trinh hodc cac lan chinh sira chwong trinh 1dn
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sau. Trong C++ c6 hai cach dé chu thich gom: ch thich trén mgt dong va
chi thich trén nhiéu dong:
Cdch I: Chu thich trén mgt dong
// Doéong chu thich
Cich 2: Chu thich trén nhiéu dong
/ *
Dong chu thich 1
Dong chu thich 2

*/
Chu thich trén mot dong bét dau tir cip ddu xb (/) cho dén cudi dong.
Ch thich trén nhiéu dong bit dau bang /* va két thic bang * /

2.3. Céc kiéu dir li¢u va cdch sir dung

2.3.1. Khdi ni¢m vé kiéu dir li¢u

Muc tiéu cia viéc viét cc chuong trinh 1a xir ly dir liéu, tirc 12 bién dir
liéu dau vao thanh két qua ra mong mudn. Vi du, dau vao c6 thé 1a cac dir
liéu s (diém thi, bang s liéu vé thué,...), dir liéu chir hay ki tu, dir liéu
4m thanh, hinh anh,... D& biéu dién va xir Iy cic dir liéu ndy trén may
tinh, chung ta phai biét ching s& duoc khai bio ra sao va kém véi céc
thao tic gi dé xir ly ching. C++ chia thanh hai tap hop kiéu dir liéu
chinh: kiéu dir liéu co s& (built - in) day 14 kiéu ma ngon ngir cung cép
cho ngudi 14p trinh va kiéu do ngudi dung dinh nghia (user - defined).

2.3.2. Kiéu dit ligu co s

Kiéu s6 nguyén

Trong C++, c6 9 kiéu s6 nguyén dugc sir dung bao gdm cac kiéu: bool,
char, short int, int, long int, unsigned char,
unsigned short int, unsigned int va unsign long
int. Su khéac nhau cia cac kiéu nay phu thudc vao kha nang biéu dién
gia tri cac sé cua né. Bang 2-2 mé ta pham vi biéu dién cua timg loai
kiéu dir liéu. Khi viét chuong trinh ching ta phai xac dinh cic kiéu dir
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lidu phi hop cho timg loai dit liéu cin luu trir va xir ly dam bao tdi wu vé
mat khong gian nhé trong may tinh.
Bing 2-2. Thong tin vé cdc kiéu diz ligu nguyén trong C++

Kiéu Pham vi biéu dién Sé byte

char 256 ki ty 1
bool true hodc false 1
short int -32.768...32.767 2
unsigned short int | 0..65.535 2
int -2.147.483.648.. -2.147.483.647 4
unsigned int 0...4.294.967.295 4
long int -2.147.483.648.. -2.147.483.647 4
unsigned long int 0...4.294.967.295 4
iong long -9,223,372,036,854,775,808 8
9,223,372,036,854,775,807
Dit ligu kiéu char

Kiéu char ding dé lwu trir céc ki tu riéng r&. Ki tr bao gbm: céc ki tr
chit, ki tu s8, va cac ki tr diic biét (tht ca c6 256 ki tu). Mét ki tu don c6
thé 13 ki tu chir (thudmg hay hoa), ki tu sb, hoic ki tu dic biét. Vi du céc
ki tu c6 thé la: “A”, °b’, *8’, ‘%', ‘@’, ‘O’, ‘{*. Gi4 tri tuong mg cua cic
ki tu dugc biéu dién trong may tinh dang ma ASCII (American Standard
Code for Information Interchange). Bang 2.3 trinh bay ma ASCII tuong
umng véi cac ki tu hoa.
Bing 2-3. Ma ASCII cia cdc ki tir hoa

Ki ty Mi ASCII Ki ty Maia ASCII
A 01000001 N 01001111
B 01000010 (o] 01001110
C 01000011 P 01010000
D 01000100 Q 01010001
E 01000101 R 01010010
F 01000110 S 01010011
G 01000111 T 01010100
H 01001000 U 01010101
I 01001001 v 01010110
J 01001010 w 01010111
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Ki ty Ma ASCII Ki ty Ma ASCII
K 01001011 X 01011000
L 01001100 Y 01011001
M 01001101 z 01011010
Dir li¢u kiéu bool

Trong C++, kiéu bool dugc ding dé dién ta gi tri logic dung va sai v
dugc dinh gia trj tuong tmg 14 1 va 0. Kiéu dir liéu nay thuong dugc ding
trong céc 1énh diéu kién hay biéu thirc diéu kién ma két qua tra vé la
dung hodc sai. Ngoai hai kiéu bool va char, cac kiéu nguyén con lai dugc
phéan biét boi khoang gia tri cia chung.

Chu y: Chiing ta c6 thé sir dung ham sizeof (tén_kidu du_liéu) dé
biét s6 byte luu trir cua kiéu dir liéu d6 trén chuong trinh dich cia C++
dang dung.

Vidu 2.2. Vi du vé sir dung ham sizeof ()
Giai:

#include <iostream>

using namespace std;

int main{()

{

cout << "\n So byte luu kieu int: " <<sizeof(int);
cout << "\n So byte luu kieu char: " <<sizeof (char);

return 0;

}

Kiéu s6 thuee

Trong C++ cho phép sir dung ba loai dir liéu thuc, d6 12 float,
double va long double (bang 2-4). Sy khéc nhau giira cic kiéu
trén chi phu thugc vao s byte sir dung dé biéu dién ching. May tinh c6
thé lwu trir dugc céc sb kiéu float co gia tri tuyét ddi tir 1.4e™ dén
3.4¢™. Céc sb c6 gia tri tuyét dbi nhé hon 1.4E™* dugc xem bing 0.
Pham vi biéu dién clia s6 double dugc hiéu theo nghia tuong ty.
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Bing 2-4. Pham vi biéu dién cia kiéu sé thuc

Kiéu dir liéu Sé6 byte Gia trj Iy trir (+ va -)
— 4 1.40129846432481707e-45 dén
% 3.40282346638528860e+38
double va 8 4.94065645841246544e-324 dén
long double 1.79769313486231570e+308

2.4. Bién va cach khai b4o bién

Trong khi viét chuong trinh dé luu trir cac gia trj khi xur ly, chung ta phai
sir dung dén bién. Cac gia tri can luu trit & diy gdm céc gid trj du vao va
cac gia tri trung gian trong quéa trinh tinh toan. Ching han, dé giai
phucmg trinh bac hai chung ta phai c6 cac bién luu giir gia tri cho céc ha;
sO va céac nghlem cua phuong trinh nay. Pé c6 thé sir dung mot bién
trong C++, dAu tién ching ta phai khai bio né, ghi rd né l1a kiéu dir liéu
nio. Céc bién s& dugc luu trir trong bo nhé cuia may tinh. B nhé cia
mady tinh dugc b tri thanh timg ddy céc 6 nhé, mdi 6 nhé déu c6 dia chi
riéng biét. Vay bién la moét sy thé hién cua cac gia tri that dugc luu trong
b nhé, c6 nghia la dé thao tac ching ta chi cn thao tic véi cac bién.

Trong C++, quy tic dat tén bién giéng nhu cach dat tén cac dinh danh
trong C++. Thuyc té, nén dat tén bién co tinh chét ggi nho dé dé sir dung
trong qua trinh viét chuong trinh, nhat 14 cic chuong trinh c6 sé lugng
1ém cac bién.

2.4.1. Cdch khai bdo bién

Viéc khai bao bién trong C++ 1a qua trinh dat tén va xac dinh kiéu cho
bién d6. Cau tric khai bao 14 nhu sau:

<kiéu cla bién> tén_bién;

trong d6 <kiéu cia bién> c6 thé 1a cac kiéu c6 sin trong C++ hoic c6 thé
la cac kiéu do ngudi dung dinh nghia. Khi viét chuong trinh, viéc diu
tién can phai xac dinh céc bién va kiéu cia n6 dé phi hop véi bai toén.
Vi du vé mét sb khai béo bién sau day:

float a, b, c:

double x, y, s;

char a, b;
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Vi dy 2.3. Viét chuong trinh nhap vao hai sb a va b tuong img la chiéu
dai va chiéu réng cia mét hinh chir nhat. Tinh dién tich va chu vi cua
hinh chir nhit d6 rdi in két qua 1én man hinh.
Giai: Trude tién, chung ta phai x4c dinh sé luong bién can khai béo & day
s& co: bién chira chiéu dai (a), bién chira chiéu rong (b), bién chira dién
tich (dt) va chu vi (cv).
#include <iostream>
using namespace std;
int main ()
{

double a, b, dt, cv;

cout<<"Chuong trinh tinh dien tich,chu vi hinh chu
nhat: \n";

cout<<"Nhap chieu dai a = "; cin>>a;
cout<<"Nhap chieu rong b = "; cin>>b;
dt = a*b;

cv= (a +b)*2;
cout<<”\n”;
cout<<"Dien tich hinh chu nhat = "<<dt<<"\n";
cout<<"Chu vi hinh chu nhat = "<<cv;
return 0;

}
Vi du vé két qua thuc hién chuong trinh nhu sau:

N |1|| trainn tinn dien tich,chu va hinh chu rhat:

N )ien tich hinh chu nhat = 12
hu vi hinh chu nhat = 14

2.4.2. Pham vi hogt djpng ciia cdc bién

Trong khi viét chuong trinh, tit ca cic bién ma ching ta sé sir dung déu
phai dugc khai bao trudc. Trong C++, c6 hai loai bién d6 la bién toan cuc
va bién dia phuong. Bién toan cuc c6 thé dugc sir dl,mg & bt ki dau trong
chuong trinh, ngay sau khi né dugc khai bao. Bién dia phuong cé pham
vi hoat dong gi¢i han trong phin m3 ma né dugc khai bao. Néu ching
dugc khai bao & ddu mét ham (nhu ham main ()) thi tim hoat dong s&
14 toan by ham main (). Trong ham main (), ching ta ciing ¢6 thé khai
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béo céc bién tiép theo & bat ky chd nao, tuy nhién pham vi hoat dong cua
né s& phu thude vao chd né duge khai bio. Chung ta sé& tim hiéu k¥ hon
vin dé nay & céc chuong sau.
Vi dy 2.4. Viét chuong trinh nhap vao ban kinh cia mét hinh cau. Tinh
dién tich hinh cau, thé tich hinh cau rdi in cac két qua 1én man hinh.
Giai: Dé giai quyét bai toan trén chung ta sir dung cac cau lénh gan, cdu
1énh nhép dir liéu va ciu lénh in dir liéu lén man hinh.
#include <iostream>
using namespace std:
int main{)
{
float r;
float PI = 3.14;
cout<<"Tinh dien tich va he tich hinh cau: "<<endl;
cout<<"Nhap ban kinh r = "; cin>>r;
float s;
s = 4*PI*r*r;
cout<<"Dien tich mat cau = "<<s<<endl;
float v;
v = (4*PI*r*r*r)/3;
cout<<"The tich mat cau = "<<v<<endl;
return 0;

}

Trong chuong trinh trén ching ta thdy ring cac bién dia phuong s va v c6
thé khai bao xen vao cac dong 1énh mién la trude khi né dugc sir dung.
Tir khoa endl dugce sir dung dé xudng dong mdi trong cau lénh cout.
Vi du vé két qua thyc hién chuong trinh nhu sau:

r i tiaian
[1[1]1 dien tich va he tich hinh cau:
ihhap ban kinh » = 2

HDien tich #at ‘cau 58024

HThe tich mat cau = 33.4933

2.5. Khai bio hiing trong C++

Khi viét chuong trinh di khi ching ta sir dung mét gia tri nao dé khong
thay dbi trong toan bd chuong trinh, khi d6 ching ta c6 thé khai bao hodc
dinh nghia chung dudi dang hang s6. Dé sir dung hing trong chuong
trinh ta ¢6 hai cach nhu sau:
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1) #define tén_hdng [gid tri]
2) const kiéu_da_liéu tén_hang = [gid tril;

chuy r?mg vdi #define ching ta khong co diu chim phfly & cubi.

Vi dy 2.5. Viét chuong trinh nhap vao ban kinh hinh tron bat ky tir ban
phim. Sir dung cach dinh nghia hing dé dinh nghia hing PI c6 gia tri
bﬁng 3.14. Tinh va hién thj dién tich cua hinh tron 1én man hinh.
Giai:
#include <iostream>
using namespace std;
int main ()
{
// Dinh nghia hang
#define PI 3.14
float ban_kinh, dien_tich;
cout << "Chuong trinh tinh dien tich hinh
tron"<<endl;
cout<<"Nhap ban kinh hinh tron: "; cin>>ban_kinh;
dien_tich=PI*ban_ kinh*ban kinh;
cout<<"Dien tich hinh tron: "<<dien_tich;
return 0;
} M I
Vi du ve két qua thuc hién chuong trinh nhu sau:

_huong 7" TInh dien tich hinh tron
“hap ban kinh hinh tr 5
MOien tich hinh tron:
Vi du 2.6. Viét chuong trinh nhép vao ban kinh hinh tron. Sir dung cach
khai bao hing dé khai bao hing PI c6 gi4 tri bang 3.14. Tinh va hién thi
dién tich cua hinh tron 1én man hinh.
Giai:
#include <iostream>
using namespace std;
int main ()
{
// Khai bao hang
const float PI = 3.14;
float ban_kinh, dien_tich;
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cout << "Chuong trinh tinh dien tich hinh
tron"<<endl;
cout<<"Nhap ban kinh hinh tron: "; cin>>ban_kxinh;
dien_tich=PI*ban_kinh*ban_ kinh;
cout<<"Dien tich hinh tron: "<<dien_tich;
return 0;
}
Trong chuong trinh trén hang PI dugc khai béo va sir dung céu lénh gén
tinh dién tich hinh tron réi in két qua 1én man hinh bing cau lénh cout.

2.6. Biéu thirc va cac phép todn

2.6.1. Cdc phép todn co bdan trong C++

Khi sir dung cac kiéu dir liéu co s, chung ta c6 thé sir dung cac phép toan
dé thao tc trén céc todn hang cuia né. Cac phép toan tuong (mg véi hai kiéu
dir liéu s6 nguyén va s6 thuc dugc trinh bay trong bang 2-5.

Bing 2-5. Céc phép todn trén kiéu dir ligu co si

Kiéu d ligu Phép toan
- * S = = = =
Kidu sb * I" .' /e % ’ r =, <=, 25, &,
nguyén |, ! sizeof(), <<, >>, ~, &&, ||
= — =
Kléu 36 thyec +": e 0 /s ' y 1=, <=, >=,
sizeof ()

Céc phép toan s6 hoc bao gém: cdng (+), trir (=), nhan (*), chia (/), chia
ldy phan du (%). Céc phép toan dugc goi la phép toan hai ngdi vi cin
phai c6 hai todn hang dé thuc hién phép toan. Ching han mét sé phép
toan don gian nhu sau:

14 + 25
235 =381
125 %4

Vi du 2.7. Viét chuong trinh nhip vao hai sé a va b kiéu thue tir ban
phim. Thyc hién viéc tinh r6i hién thi két qua tong, hiéu, tich, thuong cia
a va b lén man hinh

Giai:

#include <iostream>

using namespace std;
int main ()
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float a, b;
cout<<”Nhap vao so thu nhat: “; cin>>a;

cout<<”Nhap vao so thu hai: “; cin>>b;
cout<<”Tong cua “<< a <<” va “<<b<< " la:
“<<atb<<endl;

cout<<”Hieu cua “<< a <<” wva "“<<b<< ™ la: “<<a-
b<<endl;

cout<<”Tich cua “<< a <<” wva “<<b<< ™ la:
“<<a*b<<endl;

cout<<”Thuong cua “<< a <<” va “<<b<< " la: “<<a/b;
return 0;

}

Vi du vé két qua thyuc hién chuong trinh nhur sau:

nap vao so thu npa
‘lhap vao.so thu
Tong cua, 3.5 va

Hieu cua 3.5 va
Tich cua 3.5 va 2.
Thuong cua 3.5 v

Phép chia véi sb nguyén

Két qua cia phép toén chia c6 kiéu cing véi kiéu cta cac toan hang, tirc
12 néu hai todn hang ciing 1a sé nguyén thi két qua phép chia 1a sb
nguyén, néu mét trong hai toan hang 13 s6 thyc thi két qua s& 1a s thuc.
Dé két qua cua thuong phép chia hai s6 nguyén c6 kiéu thyc ta can thuc
hién viéc ép kiéu dir liéu. Cti phap ép kiéu dir ligu nhu sau:

(tén_kiéu) biéu_thuc
trong d6 tén__kiéu 1a kiéu dir liéu ching ta mong mubn dinh dang cho
biéu_thirc. Ching han két qua cua phép chia 7/3 s& cho gia trj 1a 2 tuy
nhién néu chiing ta mudn két qua 14 gié tri s6 thuc ding chiing ta phai ghi
1a (double) 7/3; hodc double (7)/3;
Vi du 2.8. Viét chuong trinh nhip vio tir ban phim hai sé a, b kiéu
nguyén. Hién thi két qua ciia phép chia a cho b 1&n man hinh.
Giai:
#include <iostream>
using namespace std;
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int main ()

{
int a, b;
cout<<”Nhap so thu nhat: “; cin>>a;
cout<<”Nhap so thu hai: “; cin>>b;
cout<<”Thuong cua “<< a <<"” va “<<b<< " la:
“<<float(a)/b;
return 0;

}
Vi du vé két qua thuc hién chuong trinh nhu sau:

inap so thu nhat: 3
‘lhap so thu hai: 5

Thuong cua 3 va 5 la: 0.6

Trong vi du 2.8b, céc cach ép kiéu sau 1a ding:
float (a) /b;
a/float (b);
float (a) /float (b);

Con cach ép kiéu sau van khéng cho két qua 1a thyc:
float (a/b);
Phép chia dwr
Phép chia ldy phén du dugc ky hiéu 1a %. Phép toan nay chi dugc thuc hién
khi ca hai toan hang c6 kiéu nguyén. Vidu:3%2=1;13% 10=3;
Cic phép toan logic

C++ sir dyung céc phép toén trong qua trinh viét cac biéu thirc logic nhu
<, <=, >, >=, |= (phép so sanh khac), = (phép so sénh bﬁng), && (phép
va), || (phép hoic),... Két qua cua phép toan logic cho ta mdt trong hai
gia trj dang hodc sai.

2.6.2. Biéu thirc

Biéu thirc dugc tao thanh b?mg cach sir dung céc phép toan va céc toan
hang dé dién dat mot cong thirc toan hoc nao d6. Chii y ring tén hing,
bién, phi‘m tir méng (chuong 6) va ham (chuong 5) c6 vai trd nhu cac
toan hang khi viét trong biéu thirc. Viéc xac dinh gia tri clia biéu thirc
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dugc thuc hién nhu quy ude trong toan hoc. Khi viét biéu thic ching ta
chi sir dung mét kiéu diu ngoac duy nhat la ngoic tron. Vi du vé mét s0
biéu thire nhu sau:

at+2*b;

b*b - 4*a*c;

(x-y)/(2*z =5);

((a>0) && (b>0) && (c>))

2.6.3. Mjt so6 ham todn hgc trong C++

C++ xdy dyng sin mot s& ham toan hoc théng dung. Trong qué trinh viét

chuong trinh, chiing ta chi viéc sir dung cdc ham nay trong qua trinh tinh

toan. Dé sir dung céc ham toan hoc, chiing ta phai khai bdo tép nguyén mau

math. h (hodc cmath). Mét s ham toan hoc durgc liét ké trong bang 2-6.
Bing 2-6. M{t s6 ham toan hoc trong C++

Tén ham Y nghia

cos (x) Ham tinh cos (theo radial)

sin(x) Ham tinh sin (theo radial)

tan (x) Ham tinh tan

acos (x) Ham tinh arc cos

asin(x) Ham tinh arc sin

atan(x) Ham tinh arc tan

exp (x) Ham sé ma, tra lai gia trj e

log(x) Ham tinh logarithm

pow (X, n) Ham tinh x"

sgrt (x) Ham cé&n bac hai cla x

ceil (x) Ham Iam trén 1én clia sb thye x

floor (x) Ham lam trén xubng cia sb thye x

round (x) Ham Iam tron sé thye x

trunc(x) _ | Ham tinh phan nguyén cia sb thyc x

RYPOL (X, ¥) | Yam tinh do dai canh huyén cia tam gidc
vudng khi biét do dai hai canh goc vudng
laxvay.
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Vi du 2.9. Viét chuong trinh nhap vao s nguyén a, tinh a°, cn béc hai
cua a%, va in 1én man hinh cac két qua do.

Giai:

#include<iostream>

#include<cmath>

using namespace std;

int main()

{
int a,b;
cout<<"a= "; cin>>a;
cout<<"a”5 = "<<pow(a,5)<<endl;
cout<<"Can bac hai cua a”6="<<sgrt (pow(a, 6))<<endl;
return 0;

}
Vi du 2.9 sir dung 1énh cin dé a vao tir ban phim. Tiép d6 ching ta sir
dung ham pow () dé tinh a® va a% sqrt () dé tinh can bac hai cua al,
Chu ¥ ring, hai hAm ndy nidm trong tép header tén la cmath nén
chiing ta phai khai bdo cmath sau include & phén diu chuong trinh.
Cubi cling chuong trinh sir dung 1énh cout dé hién thj dir liéu.
Vi du 2.10. Viét chuong trinh nhép vao d6 dai hai canh ctia mot tam gidc
vudng. Tinh 4§ dai canh huyén ctia tam gidc vudng d6 bing hai cach: st
dung cong thirc todn hoc va dung ham hypot (). Hién thi két qua ra
man hinh dé kiém tra két qua.
Giai:
#include <iostream>
#include <cmath>
using namespace std;
int main ()
{
float a, b, ¢, d;
cout<<"Nhap do dai canh wvuong 1: "; cin>>a;
cout<<"Nhap do dai canh wuong 2: "; cin>>b;
c = hypot(a,b);
d = sgrt(a*a+b*b);
cout<<"Do dai canh huyen (su dung ham): "<<c<<endl;
cout<<"Do dai canh huyen (khong su dung ham):
"<<d<<endl;
return 0;

40



Vi du 2.11. Viét chuong trinh nhip vio hai sb thuc a va b, Sir dung cac
ham lam tron ceil(), floor(), round() dé hién thi két qua cta a/b.
Giai:
#include <iostream>
#include <cmath>
using namespace std;
int main ()
{
float a, b, ¢, d, e:
cout<<"Nhap so thu nhat: "; cin>>a;

cout<<"Nhap so thu hai: "; cin>>b;

c = ceil(a/b);

d = floor(a/b);

e = round(a/b);

cout<<"Ket qua a/b su dung ham ceil(): "<<c<<endl;
cout<<"Ket qua a/b su dung ham floor(): "<<d<<endl;
cout<<"Ket qua a/b su dung ham round(): "<<e<<endl;

return 0;

}

Vi du vé két qua thuc hién chuong trinh nhur sau:
'.nap 50 thu nhat: &
“hap so thu hai: 5
~et qua a/b su dung ham ceil(): 2

~et qua afb su dung ham floor(): 1 -
-et qua a/b su dung ham round(): 2

Trong vi du 2.11, sau khi thuc hién chuong trinh véi a = §, b= 5 thi
a/b = 1.6; Khi d6, ham ceil() 1a ham tron 1én, nén két qua ¢ = 2, ham
floor() 14 ham lam tron xudng nén d = 1; ham round() 12 ham lam tron
theo diing quy tic toan hoc, nénd = 2.

Vi dy 2.12. Viét chuong trinh nhap vao hai s6 thuc a va b. Hién thi ra
man hinh phz"m du va ph.:‘m nguyén cua phép chia a/b.

Giai:

#include <iostream>

#include <cmath>

using namespace std;
int main ()
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float a, b, ¢, d, e;

cout<<"Nhap so thu nhat: "; cin>>a;

cout<<"Nhap so thu hai: "; cin>>b;

c = fmod(a,b):

d trunc(a/b);

cout<<"Ket gqua phan du cua a/b: "<<c<<endl;
cout<<"Ket,gua phan nguyen cua a/b: "<<d<<endl;
return 0;

}
Vi du vé két qua thuc hién chuong trinh nhu sau:
fi

1]

Nhap so thu nhat: 13
Nhap ‘so thu hai: 2
Ket qua phan du cua a/b: 1

Ket qua phan nguyen cua a/b:,6

Quan sat két qua trén ta thdy, khi a =13, b =2, a/b = 6 du 1 nén ham
fmod() tra vé két qua la 1; ham trunc() tra vé két qua la 6.

Bai tap chwong 2

Bai 1. Tim cac 13i trong cach viét biéu thirc ctia C++ twong Umg vai biéu
dién cua biéu thirc dai so clia né trong bang sau:

Biéu thirc dai sé Biéu thirc C++
G)7) +(1)2) G +(MNR2)
M 3+6/2
2
L2 13.5/2.4-1.2
24-12 T
3.8(2.5 +6.3) 3.8(2.5+6.3)
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Bai 2. Xéc dinh gia tri cic bién trong vé trii cua cic cdu lénh gn sau
day:

a) a=3+6*9

b) b=100-5/10

¢) c=10%2+9%6)

d) d=(100+7)%8

Bai 3. X4c dinh két qua cua chuong trinh sau day:

#include<iostream>

using namespace std;

int main()

{
cout<<” Ket qua cua phep chia 13 cho 4 la ”<<13 % 4;
cout<<”\n Ket qua cua phep chia 8 cho 3 la: “<<8 % 3;
return 0;

}

Bai 4. Xéc dinh gia trj c4c biéu thirc thirc sau:
a) 3.0 + 2.0%4.0;
b) 6.0 +2.0/3.0 + 9.0;
c) 10.0%(1.0 + 3.0*7.0);
d) (20.0- 7.0) *(3.0- 1.0).

Bai 5. Xac dinh gia tri cac biéu thirc hdn hop sau day:
a) 10.0+15/2 +4.8;
b) 10.0 - 2/6 +8,;
) 3.9%4 % 6 +9;
c) 11 + 18/5 +100.

Bai 6. Giai sir a luu gitr gia tri 1, m luu gitr gid trj 50, n luu gitr gi4 tri 10,
va p luu giir gia tri nguyén 5. Tinh gié tri ciia céc biéu thirc sau:

a) n/p+3;

b) m/p +n- 10* a;

c) m-3*n+4*a;

d) (m+n)/(p +a);

€) mtn/p+a.

Bai 7. Cac tén bién sau diy 13 ding hay sai, tai sao?
a) chieu_dai
b) abcl23
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c) abed
d) %354dg
e) abc$de

f) do
g) abc def

Bai 8. Viét cic khai béo bién cho cic yéu ciu sau day:

a) ava b dung dé luu giir cac sb nguyén;

b) ¢, d va e dung dé hwu gir cc s6 thuc;

¢) f ding dé luu trir gié trj ky tu.
Bai 9. Viét lai cac khai bao sau diy bang ba cdu lénh riéng r& cho méi .

a) int thang=12, ngay =30, nam=2016

b) double gio=24, phut, giay

¢) double diem_toan, diem_ly, diem_hoa
Bai 10. Viét chuong trinh C++ hién thi cac két qua cua biéu thirc 3.0*5.0,
7.1*8.9 —5.5. Tinh toén gia tri bing may tinh cim tay dé ddi chiéu véi
déu ra cua chuong trinh.
Bai 11. Viét chuong trinh nhdp véo tir ban phim hai bién x va y kiéu
nguyén. Sir dung ham abs() va pow(x,y) dé hién thi tri tuyét ddi cua y va
hién thj x"'.
Bai 12. Viét chuong trinh sir dung ham exp().
Bai 13. Viét chuong trinh sir dung ham log().
Bai 14. Viét chuong trinh sir dung ham sin(), cos(), tan().

Bai 15. Viét chuong trinh tinh chu vi, dién tich hinh tam giéc c6 ba canh

a, b, ¢ nhdp tir ban phim.

Ggi y: Dién tich tam gidc dugc tinh theo cong thirc:

s=\/p*(p-a)*(p-b)*(p-c) , trong 46 p = (a + b + c)/2.

Bai 17. Cho tam gidc ABC, viét chuong trinh d& thyc hién viéc tinh chu

vi, dién tich va ban kinh dudng tron ndi tiép, ngoai tiép cia né.

Bai 18. Viét chuong trinh tinh thé tich cia mét hinh cdu ban kinh r nhap
4nr’

tir ban phim. Biét cong thirc tinh thé tich l1a: v=-3—
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Bai 19. Viét chuong trinh tinh thdi gian di t6i dich cua mot chiéc 6 t6
biét dd dai quang dudmg s va van téc trung binh cua xe la v dugc nhép
vao tir ban phim.
Cdng thirc tinh thoi gian: t = s/v
Bai 20. Viét chuong trinh tdng cac s nguyén tir a toi b biét:
s=(n/2) * 2*a+ (n-1)*d)

Véi n, a, d kiéu s6 nguyén, dugc nhap vao tir ban phim;

s: tdng tir a téi b;

n: s6 lugng sb nguyén dugc thuc hién tinh tong;

a: gi4 tri cia s6 nguyén dau tién;

d: d9 1éch giira hai s6 lién liép (céch déu nhau).
Bai 21. Cong thirc Newton tinh trong luong ctiia mét vat nhu sau:

F=M *A,

Trong do:

F: trong luong cua vat;

M: khéi Iugng cua vat;

A. : gia tdc gy ra bai luc hip dén cua trai dét (9.82 m/s?).
Tir cac thong tin trén, hay viét chuong trinh tinh trong lugng cua mot vat
vé6i khéi lurgng cuia vat dugc nhép vao tir ban phim.

Bai 22. Viét chuong trinh chuyén ddi nhiét do tir d6 F sang d6 C roi hién
thi két qua ra man hinh véi nhiét 46 F dugc nhap vao tir ban phim. Coéng
thirc chuyén dbi giira hai thang nhiét d¢ nhu sau: C = 5.0/9.0(F-32.0).

Bai 23. Viét chuong trinh dé tinh dong niang cia mét vat khi né di
chuyén biét khdi lugng clia vit va van téc di chuyén dugc nhap vao tir
ban phim.
Cong thirc Newton dé tinh dong ning nhu sau:

=Y* m*V
Véi: E la dong ning cua vét, m la khoi lugng cia vat va v 14 van tée di
chuyén cua vit.
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Bai 24. Cho mach dién RC nhu hinh sau; trong d6 hiéu dién thé V duge
cho bai cong thirc V = E(1- e"*)/R, t 1a thi gian (tinh theo gidy) sau
khi cong tic bat. Sir dung cdng thic trén tinh hiéu dién theé qua tu dién
khi t ¢6 thai gian la 0.55 s.

R=50 Q

——AMVVWWM——

E=60V—— —— C=220x10°F

Bai 25. Cho mach dién nhu hinh sau trong d6 cuong dé dong dién i dugc
tinh theo cong thic i = (E)e™™®C/R. Sir dung cong thirc nay, hdy viét
chuong trinh tinh hiéu dién thé cia ty dién khi t =0.32 s.

R =8100 Q

= =17 % 10°F
E=15V _C x

Bai 26. Dinh ludt 1am lanh ctia Newton ap dung cho mét vt thé véi nhiét
d0 ban dau la T duoc dat trong moi truong cd nhiét d§ 1a A, vat do sé co
nhiét dd la TFIN sau t phit dugc theo céng thirc TFIN = (T - A)e™ + A.
Trong d6 e = 2.71828, k l1a hé s6 nhiét dua vao chét lidu 1am vat thé dé.
St dung céng thirc trén viét chuong trinh xac dinh nhiét d6 dat tdi cua
mot vat thé sau 20 phat khi ching duge dit trong nudc véi nhiét do
60 °C. Gia sir rang nhiét do cua vat thé lic diu 1a 150 °C va hé sé nhiét
k 1a 0.0367.
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Chuong 3

CAC CAU LENH DIEU KIEN

ﬂong chwomg nay hai loai cdu lénh diéu kién la if va swich sé
dwge trinh bay. Sau khi tim hiéu xong, déc gid can ndm chdc vé
cdu tric ciing nhu cdch thire sie dung chiing va viéc chuyén tir so
dé khoi sang chuwomg trinh sir dung cdc cdu lénh nay.

3.1. Giéi thi¢u

Céu lénh c6 diéu kién 12 mdt trong nhimg cau 1énh phd bién trong khi lap
trinh. Rat nhiéu doan Iénh chi dugc thuc hién khi diéu kién nao d6 xay ra.
Trong cdu lénh diéu kién c6 cac biéu thirc logic tic 1a cac biéu thirc tra
vé mot trong hai gia tri ding hodc sai. Dé dinh gia va biéu dién cac biéu
thirc nay ching ta can sir dung cac toan tir logic. Bang 3-1 trinh bay mot
s6 phép toan logic trong C++.

Béng 3-1. Céc todn tir quan h¢ trong C++

Toan tir quan hé Ngi¥ nghia Viduy
5 Nhé hon diem < 7.0
< Lén hon chieudai > 100.0
3l Nhé hon hoéc béng tuoi <=30
= Lén hon hodc bang namsinh>=1980
== Béng a==0
t= Khac x !=0

Véi cac biéu thirc logic phirc tap chira cac toan tir “va”, “hoic” hay “phu
dinh”, trong C++ s€ dugc dung boi &&, ||, ! tuong img. Giéng nhu
cic biéu thirc thong thudng, biéu thirc logic trong C++ tra vé gi tri 0
hoic 1 trong d6 0 tuong tmg véi biéu thirc ¢6 gia tri sai va 1 tuong mg
véi biéu thirc c6 gia tri dung. Vi du mét sé biéu thire logic nhu sau:

((atb >c) && (b==0))

!(a + b>c)

({a == 0) || (b ==0) || (c==0))

47



Vidu 3.1. Viét chuong trinh in cc gié trj ctia biéu thirc sau 1én man hinh:
-5>9
-2 !=0
-(2 >3) & (9>8)

Chuong trinh nhu sau:

#include<iostream>

using namespace std;

int main()
{
cout<<"Gia tri cua bieu thuc 5>9 la:
"<<(5>9) <<endl;
cout<<"Gia tri cua bieu thuc 2!=0 la:
"<< (2!=0)<<endl;
cout<<"Gia tri cua bieu thuc (2>3) & (9>8) la: "
<<((2>3) & (9 > 8));
return 0;

}
Két qua thuc hién chuong trinh nhu sau:

Gia tri cua bieu thuc 5>9 la: 8
Gia tri cua bhieu thuc 2%=0 la: 1

Gia tri cua bieu thuc (2>3) & (9>8> la: @

3.2. Ciu énh if
Dang 1: Cdu tric i f dang ddy di:

CAu tric nhu sau:
if <biéu thuc logic>
<khéi lénh 1>;
else
<khdi lénh 2>;

Céch thuc hién cdu lénh if: khi gdp cdu lénh ndy may tinh s& x4c dinh
gia tri cua biéu thuc logic, néu gia tri nay 1a dung thi khéi lénh 1 s& duoc
thyc hién, néu sai khéi 1énh 2 s& dugc thuc hién. So db thuc hién khdi

l1énh minh hoa & hinh 3-1.

Cht y ring, sau else khong c6 du chdm phay, khdi 1énh bao gdm mét
hoic nhiéu cu Iénh cia C++ va khi khéi 1énh cé tir hai cu lénh tro 1én

thi phai dugc dat trong cip {}.
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Bidu thirc

logic Khéi [&nh 2

Khéi lénh 1

v

Hinh 3-1. So do khdi mé td céu lgnh if

Vi dy 3.2. Viét chuong trinh nhép vao ) nguyeén a, kiém tra xem a ¢
phai 12 s6 chin hay khong rdi in két qua 1én man hinh.
Giai:
#include <iostream>
using namespace std;
int main()
{
int a;
cout<<"Nhap vao so can kiem tra: "; cin>>a;
if (a % 2 == 0)
cout<<"a la so chan";
else
cout<<"a la so le";
return 0;

}
Vi du vé két qua thyc hién chuong trinh nhu sau:

J1ap vao 50 can kiem tra: >
1 la so le

Trong vi du 3.1, s nguyén a dugc nhép vao tir ban phim. Chuong trinh
s& kiém tra xem a chia du cho 2 c6 bing 0 hay khéng, néu bing 0 thi hién
thi ra man hinh “a la so chan”, nguoc lai hién thj “a la so le”.

Dang 2: Ciu triic if dang khuyét
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Cu phap:
if <biéu thiuc logic>
<kh6i lénh 1>;
Khéi 1énh 1 dugc thuc hién khi biéu thirc logic ¢6 gi tri ding. So db
khéi minh hoa nhu trong hinh 3-2.

Biéu thirc
logic

Khéi 1énh 1

v
Hinh 3-2. Cdu tric I¢gnh if dang khuyét

Vi dy 3.3. Viét chuong trinh nhap hai s nguyén a, b tir ban phim. In Ién
ma hinh s6 16n nhét cua hai sé d6.
Giai: Ching ta sé& sir dung cau Iénh if dé giai bai toan trén. Chuong
trinh nhur sau:

#include<iostream>

using namespace std;

int main()

{

int a,b,max;

cout<<"Nhap so thu nhat: "; cin>>a;
cout<<"Nhap so thu hai: "; cin>>b;
max=a;
if (max<b)

max=b;
cout<<"So lon nhat Max = " <<max;
return 0;

}
Vi du vé két qua thuc hién chuong trinh nhu sau:
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50 thu nhat: 6
“hap so thu hai: 9.

s0 lon nhat Max = 9

Trong vi du 3.2, lénh if kiém tra didu kién max nhé hon b, néu diéu
kién nay ding, max dugc gan b?mg b. O day khéng cé 1énh else, viy
khi diéu kién sai thi chuong trinh tiép tuc thuc hién ciu lénh tiép theo sau
if tirc 1a s& hién thj gid tri max ra man hinh.

3.3. Mot sb vi du vé céu lénh if

Vi du 3.5. Viét chuong trinh nhap vao sb nguyén b, kiém tra xem b c6
phai 12 s6 chinh phuong hay khong réi in két qua 1én man hinh.

Giai:

#include <iostream>

#include<cmath>

using namespace std;

int main()

{
int b;
cout<<"nhap vao so b ="; cin>>b;
if (b>0)
if (pow(floor(sgrt(b)),2) == b)
cout<<"b la so chinh phuong" ;
else
cout<<"b khong la so chinh phuong";
return 0;

}

S chinh phuong 14 s6 c6 cin bac hai 1a mdt sé nguyén. Céu lénh if thir
nhit kiém tra xem b c¢6 16n hon 0 hay khéng. Néu diéu kién nay ding,
ciu 1énh if thir hai sit dung ham liiy thira pow(), ham liy phén nguyén
floor(), ham cin bac hai sqrt() dé kiém tra xem b c6 phai 13 sé chinh
phuong hay khéng. Cht ¥ ring dé sir dung dugc cac ham toan hoc nay ta
phai sir dung thu vién toan hoc cmath,

Trong vi duy trén, chuong trinh ¢6 hai 1énh if va chi c6 mét 1énh esle, khi
d6 trinh bién dich s& nhan biét 1énh if gn nhét so véi esle 12 if cua esle
d6, con Iénh if dAu tién 1a cu tric if khuyét (khong c6 esle).
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Vi du 3.6. Viét chuong trinh nhap vao hai s a va b tuong (mg 1a hé sb
cua phuong trinh béc nhat ax + b = 0, tinh va in nghiém cua phuong trinh
lén man hinh.

Giai: Chung ta d biét so d6 khéi minh hoa giai thuat cua bai toan nhu
hinh 3-3.

Y

Nhép a,b

X =-bla

Phu'crngltrinh Phwong trinh
v6 nghiém v6 sb nghiém

In nghiém

Hinh 3-3. So' 45 khoi minh hoa thugt todn gidi phurong trinh bgc nhit

Chuong trinh nhur sau:
#include <iostream>
using namespace std;
int main()

{
float a, b, x;
cout<<"Giai phuong trinh bac nhat ax + b =

0"<<endl;
cout<<"Nhap he so a = "; cin>>a;
cout<<"Nhap he so b = "; cin>>b;
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if (a != 0)
{

x = -b/a;
cout<<"Nghiem cua pt: x =" << x;
1
else
if (b==0)
cout<<"Phuong trinh vo so nghiem";
else

cout<<"Phuong trinh vo nghiem";
return 0;

}

Vi du 3.6 thuc hién chuong trinh giai phuong trinh bac nhat. Cau lénh if
thir nhét can thuc hién hai cdu 1énh nén chung dugc dua vao trong khéi
lénh {}. Trong phan else chung ta cén tiép tuc kiém tra diéu kién thir hai
nén sir dung céu triic if — else thir hai. CAu triic if — else thir hai dugc coi
I mdt cau lénh nén khong cén sir dung diu mo khéi va déng khéi lénh &
day. Vidu vé két qua thuc hién chuong trinh nhu sau:

Giai phuong trinh bac nhat ax + b
Nhap he so a = 4

Nhap hg so b =5
Nghierf cua pt: x

Vi du 3.7. Nhip vao 3 sb thuc a, b, va ¢ twong tmg 1 cic hé sb cua
phuong trinh bac hai ax’+ bx +c¢ = 0. Viét chuong trinh giai phuong trinh
nay.

Giai: Viéc giai phuong trinh béac hai duge thuc hién timg budc mét nhu
trong toan hoc. Ching ta sir dung cdu lénh if dé chia cic truong hop
twong tmg dé tinh nghiém. Chuong trinh nhur sau:
#include<iostream>

#include<cmath>

using namespace std;

int main{()

{
float a, b, c, x1, x2, d;

cout<<"nhap a ="; cin>>a;
cout<<"nhap b ="; cin>>b;
cout<<"nhap c ="; cin>>c;

d=b*b-4*a*c;
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if (d > 0)
{

x1l = (-b+ sqgrt(d))/(2*a);

x2 = (-b- sqgrt(d))/(2*a);

cout<<"Nghiem x1 =" <<xl<<endl;

cout<<"Nghiem x2 =" <<x2;

}

else

if (d==0)
cout<<"Phuong trinh co mot nghiem x=

"e<=b/(2*a) ;

else

cout<<"Phuong trinh vo nghiem";
return 0;

}

Vi du 3.8. Nhap vio diém toan, diém ly, diém hoéa clia mét sinh vién.
Tinh diém trung binh cia sinh vién dé.

- Néu diém trung binh < 5: Hién thi “Loai yeu”

- Néu diém trung binh < 7: Hién thi “Loai trung binh”

- Néu diém trung binh < 8.5: Hién thj “Loai kha”

- Trai lai: hién thi “Loai gioi”

Giai: Ching ta s& sir dung c4u 1én if dang diy du thuc hién viéc chia cic
trudmg hop cua bai toan twong img. Chuong trinh nhu sau:

#include<iostream>
using namespace std;
int main()
{
float diem_toan, diem ly, diem_hoa, diem_ tb;

cout<<"Diem toan = "; cin>>diem_toan;
cout<<"Diem hoca = "; cin>>diem_hoa;
cout<<"Diem ly = "; cin>>diem ly;

diem_tb=(diem_toan+diem_ly+diem_hoa)/3;
if (diem_tb>=0&&diem_tb<=10)
if (diem_tb<5)
cout<<"Loai yeu";
else if(diem_tb<7)
cout<<"Loai trung binh";
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else if (diem tb<8.5)
cout<<"Loai kha";
else
cout<<"Loai gioi";
else cout<<"Nhap lai diem";
return 0;

}

3.4. Cu triic switch

Céu lénh switch cung cép mét su lra chon cho viée viét cac doan lénh
¢6 nhiéu lua chon ma gia tri diéu kién cua né 1a mot tap hop cac so
nguyén. Cau tric cdu lénh switch nhu sau:

switch (biéu thtc nguyén)
{
case gia_tri 1:
<Kh&i l1lénh 1>; break;
case gia_tri 2:
<Khéi 1énh 2>; break;

case gia tri_n:
<Khdi lénh n>; break;
default:
<Khéi 1&nh n+1>;
}
Cédu lénh trén coé bén tir khéa la: switch, case, break, va
default. Khi gip céu Iénh trén gia trj cia biéu thirc s& dugc xac dinh,
néu gia trj cua biéu thirc tring véi gi &_tri_i sau tir khoéa case thi
<khéi 1&nh i> s& dugc thuc hién. Néu khong <khéi 1lénh n+1>
s& dugc thuc hién. Méy s& thoat khéi 1énh switch khi né gip cau 1énh
break hoic diu ngoic nhon déng cudi ciing cia thin switch. Ta ciing
c6 thé ding cu Iénh goto trong thin ciia todn tir switch dé nhay téi
mdt cdu 1énh bit ky bén ngoai switch.
Vi dy 3.9. Viét chuong trinh nhdp vao mét thang ctia nim (tinh theo duong
lich), tinh xem thang d6 ¢6 bao nhiéu ngay rdi in két qua 1én man hinh,
Giai:
#include<iostream>
using namespace std;
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int main()
{
int t, n;
cout<<"nhap thang t ="; cin>>t;
cout<<"nhap nam ="; cin>>n;
switch (t)
{
case
case
case
case
case 8:
case 10:
case 12:
cout<<"Thang "<<t<< " nam " << n << " co

-~ U W
T T T

31 ngay":
break;
case 4:
case 6:
case 9:
case 11:
cout<<"Thang "<<t<< " nam " << n << " co
30 ngay";
break;
case 2:
if (((n%4==0)&&(n % 100 !=0)) || (n%400 == 0))
cout<<"Thang 2 nam " << n << " co 29
ngay";
else
cout<<"Thang 2 nam co 28 ngay";
break;

return 0;
-(}Zhﬁ y: Viée xéc dinh s ngay cua thdng 2 cua nim nao d6 theo hai
trudmg hop sau:
- Néunam d6 chia hét cho 4 va khong chia hét cho 100 thi thang 2
c6 29 ngay;
- Néu nim d6 chia hét cho 100 va néu n&m dé ciing chia hét cho
400 thi thang 2 ciia ndm d6 c6 29 ngay

- Céc truomg hgp khac thang 2 s& c6 28 ngay.

Vi dy 3.10. Viét chuong trinh nhap vao mét ky ty. Néu ky ty d6 Ia
a/e/o/u/i thi thong béo 12 nguyén am, tréi lai thong bao 12 phy 4m.
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Giai: Ddi v6i bién kiéu ki tw luén dugc chuyén ddi sang dang nguyén
trong biéu thirc nén ching ta hoan toan c6 thé 4p dung céu lénh switch.
Chuong trinh nhur sau:
#include<iostream>
using namespace std;
int main()
{
char ky_tu;
cout<<"Nhap ky = "; cin>>ky_tu;
if(ky_tu>='a'sgeky tu<='z')
switch (ky_tu)
{

case 'a':

case 'e':

case 'i':

case 'o':

case 'u':
cout<<"Nguyen am";
break;

default:

cout<<"Phu am";
}

else
cout<<"Nhap lai ky tu";
return 0;

Bai tdp chuwong 3

Bai 1. Viét chuong trinh nhdp vao sb a kiéu nguyén. Kiém tra xem a
chin hay 1é. Néu a chiin hién thi “So chan”, tréi lai hién thj “So le”.
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Bai 2. Viét doan Iénh tuong img véi céc so db khéi sau:

a. 'L

Nhap vao tir ban phim: r;

In Ién man hinh: “ Nhap lai

bing

V=4/3*m'r;

In I&n man hinh gia trj cia V

-4
+

v
b, .
Nhép vao tir ban phim: a, b, ¢, d; max = a;

max =d;

In 1&n man hinh gia trj cia max
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C.

¥

Nhap vao tir ban phim: x;

f=x2 - sin(T*x2);

In 18n man hinh gia trj cta f

v

|

Nhap vao tir ban phim: a, b;

In I1&8n man hinh: a*a + b*b

In 1&n man hinh: J;+b1

In 1én man hinh: Va +vb'
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Bai 3. Thang diém quy dinh viéc xép loai sinh vién dugc cho béi bang
sau:

Diém trung binh Xép loai
Nho hon § Kém
Tir 5 t&i nho hon 7 Trung binh
Tir 7 téi nho hon 8.5 Kha
Tir 8.5141 10 Gioi

Sir dung thong tin ciia bang trén, viét chuong trinh bing ngén ngix C++
thyc hién viéc nhip vao diém trung binh ciia mét sinh vién bét ky, tir d6
xac dinh xép loai hoc luc cua sinh vién d6 va hién thi két qua xép loai ra
man hinh.

Bai 4. Viéc quy dbi diém sb tir thang diém 10 sang thang diém chir véi
sinh vién hoc theo tin chi dugc thuc hién theo bang sau:

Piém sb Diém chir
Nho hon 4 F
Tir 4 t6i 5.4 D
Tl 5.5 t6i 6.9 C
Tir 7 t&i 8.4 B
Tir 8.5 t6i 10 A

Sir dung thong tin trong bang trén, viét chuong trinh bing ngdn ngir C++
thuc hi¢n viéc nhdp vao diém sé clia mot sinh vién bét ky, hién thij két
qua diém chir cuia sinh vién d6 ra man hinh.

Bai 5. Viét chuong trinh nhap vio mot bién nhiét d6. Néu nhiét d¢ nho
hon 100 théng bdo “Nho hon nhiet do soi cua nuoc”, néu bing 100 théng
bao “Bang nhiet do soi cua nuoc”, tréi lai théng bao “Lon hon nhiet do
soi cua nuoc”.

Bai 6. Viét chuong trinh nhip vio mét s6. Néu sé d6 4m hién thi thong

béo “So am”, néu bing 0 hién thj thong bdo “So 0”, tréi lai hién thi “So
duong”.
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Bai 7. Viét chuong trinh nhép vao hai s6 x, y. Néu x 16n hon y va y khic
0 thi tinh va hién thi x/y, tréi lai hién thi x*y.

Bai 8. Viét chuong trinh nhap s6 x tir ban phim. Kiém tra néu x chin thi
hién thj x, trai lai hién thi x?

Bai 9. Viét chuong trinh nhép vao hai s6 x, y. Néu |x-y| < 0.00005 thi
hién thi sai s béng 0, trai lai hién thi sai sé béng |x-y|/2.

Bai 10. Viét chuong trinh nhdp vao hai s a va b. Néu a > b thi yéu cau
nhap c r6i hién thj (a-b)*c, trai lai hién thj a*b.

Bai 11. Viét chuong trinh nhdp vao hai canh cua hinh chir nhat a, b.
Kiém tra, néu a, b duong thi tinh dién tich hinh chir nhat, trai lai, thong
bdo “Du lieu nhap khong dung”.

Bai 12. Viét chuong trinh nhdp vao hai s a va b. Thong bdo lén man
hinh s6 nao 1ém nhét trong hai s trén.

Bai 13. Mot goc la nhon néu né nho hon 90 dd, 1a vudng néu né 1a 90 do
va la t néu n6 16n hon 90 do. Viét chuong trinh nhap vao sé do cua mét
g6c, hién thi 1én man hinh géc dé 1a géc loai gi?.

Bai 14. Viét chuong trinh nhap vao mét sb va theo sau 1a mot ddu cach
va tiép theo 12 mot ki tu. Néu ki tu d6 1 f thi sd da nhap 1a nhiét do tinh
theo Fahrenheit va yéu cdu chuyén sang thang nhiét 46 Celsius, ngugc lai
néu ki tu nhap vao 1a c thi ta s& chuyén tir Celsius sang Fehrenheit. Néu
ki tur khong phai la f hodc c thi thong bao 1én man hinh nhép sai dit liéu
va két thic chuong trinh. Céng thirc chuyén dbi nhu sau:

Celsius = (5.0/9.0)* (Fahrenheit - 32.0)
Fahrenheit = (9.0/5.0) * Celsius + 32

Bai 15. Viét lai doan cau 1énh sau sit dung switch

if (factor == 1)
p = 25.0;

else

if (factor == 2)
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p = 6.0;

else
if (factor ==3)
p = 100;
else
if ((factor ==4) || (factor ==6))

p = 200;
Bai 16. Phén biét sy khac nhau giita i f va swich, cho vi du minh hoa.

Bai 17. Viét chuong trinh nhap vao ba s a, b, ¢ twong {mg 1a ngay, thing
nam nao d6. In 1én man hinh xem d6 c6 phai 14 ba sb hop 1é hay khong.

Bai 18. Viét chuong trinh nhdp vao mét nim nao d6. In 1én man hinh
ndm dé c6 phai la ndam nhuéan hay khéng.

Bai 19. Viét chwong trinh nhép vao 4 sé thuc a, b, ¢, d. Tim va in ra sb
16m nhit, s6 nhé nhit trong 4 sb d6

Bai 20. Viét chuong trinh nhip vao 2 s6 x, y va 1 trong 4 toan tir +, -, *,
/.Néula+thiinrakét quax+y,néula—thiinrax—y, néula * thiinra
x *y,néula/thiinrax/y (néuy =0 thi thong bdo khong chia dugc).

Bai 21. Viét chuong trinh nhép vao 3 sé thuc duong a, b, c. Kiém tra
xem a, b, ¢ c6 phai 1a 3 canh cua tam giac khong? Néu 1a 3 canh cua tam
gidc thi tinh dién tich cta tam giac theo cong thirc sau:

s=yp*(p-a)*(p-b)*p-c),v6i p=(a+b+c)/2

Bai 22. Viét chuong trinh tinh gié tri cua ham f, véi x 14 sé thyuc
dugc nhép tir ban phim.
0 x<=0
flx)=4x*-x O<x<=2

x*—sinm? x>2
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Bai 23. Viét chuong trinh tinh tién dién véi chi sé méi va chi sé cii duge
nhép vao tir ban phim. In ra man hinh chi sé cii, chi s6 mé&i, va s tién
phai tra. Biét ring 100 kWh dau gia 550, tir kWh 101 - 150 gi4 1.110, tir
kWh 151 - 200 gia 1.470, tir kWh 201 - 300 gi4 1.600, tir kWh 301 - 400
gia 1.720, tir kWh 401 tr lén gia 1.780.

Bai 24. Viét chuong trinh nhép vao céc hé sb aj, by, ¢, a3, by, ¢ dé giai
phuong trinh bic nhit nhu sau:

ax+by=c
a,x+by=c,
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Chuong 4

CAC CAU LENH LAP

Chucong nay sé givi thigu ba cdu lénh Igp trong C++ gém cdu
lénh for, cdu lénh while va cdu lénh do...while. Muc dich co ban
ciia viée sir dung cdu lénh lap la giai quyét cdc doan cong viéc
lap di lap lai mét sé hivu han lar. Diém quan trong la déc gia
phai ndm dwoc cdu tric cdu lénh, cdch sir dung ciing nhu viéc
chuyén tir so do khdi sang dang cdu lénh nay. Vén dé phan biét
ba loai cdu lénh Idp ciing dugc trinh bay va phan tich théng qua
cdc vi du & phdn cudi ciia chirong.

4.1. Gié6i thigu
Trong khi thiét ké va xdy dung chuong trinh ching ta thudng gip cac
doan cong viéc phai thuc hién 1ap di lap lai nhiéu 14n theo mét tiéu chuén
nao d6. Chéng han viéc 1ap di lap lai viéc tinh tong mot day so, lap di l3p
lai viéc tim kiém céc gia trj thoa mén tiéu chudn nao d6 1én man hinh...
Céc bai toan nhu vay tuong tng vdi mot chu trinh lap trong so dd khéi
da xét & chuong 1. Dé viét ma cho cac chu trinh lap, ngdn ngir C++ cung
cép cho chiing ta ba loai cau lénh c6 thé sir dung bao gém:

- while

- for

- do while
Vé co ban ba cdu 1¢nh nay la twong duong, tuy nhién ching c6 mot sb
diém khac nhau trong qué trinh thuc hién. Khi viét chuong trinh, ngudi
lap trinh can phai van dung linh hoat dé chon c4u 1énh nao 1a phu hop
nhit véi bai toan cua minh. Chung ta s& tim hiéu timg loai cdu lénh trong
c4c phin tiép theo.

4.2. Ciu lénh while

Céu triic ctia cdu lénh while nhu sau:
while (biéu thic logic)
<khéi lénh>;
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trong d6 whi le 1a tir khoa, qua trinh thyc hién céu triic while dugc md
ta nhu hinh 4-1. Cac budc thuc hién nhu sau:
Budc 1: <bidu thic logic> s& dugce dinh gia tri
Budc 2:
-Néu <bidu thic logic> dingthi sé thyuc thi khdi 1énh va quay
lai l?uéc 1
-Néu <biédu thic logic> sai, thodt khoi vong 13p.
Trong khéi 1énh s& c6 mot cau lénh diéu khién gié trj cua biéu thirc logic sau
méi 1an 1ap. Khi viét chuong trinh chiing ta phai chii ¥ xéc dinh chinh x4c
diéu kién 13p cuia biéu thirc logic dé tranh truéng hop vong lp cla chiing ta
thyuc hién mai ma khong thoat khoi dé thuc hién cac cau Iénh khac.

}

Lénh tredc 1ap

Bidu thirc

A Lénh tiép theo |[——»
logic

Khéi 1énh 13p

A 4

Hinh 4-1. So dé khéi biéu dién céu lénh while

Vi dy 4.1. Viét chuong trinh hién thi c4c s6 tir 1 dén n 1én man hinh. Véi
n nhéap tir ban phim.

Giai:

#include <iostream>

using namespace std;

int main()

{
int n; .
cout<<"Nhap gia tri lon nhat can hien thi: ";
cin>>n;
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int 1 = 1; // Lenh khoi tao
while (i <= n)

{
gout €< 1.9 " M

i++; // Thay doi bien dieu kien

return 0;
}

Chuong trinh trong vi du 4.1 thyc thi viée hién thij cac sb tir 1 t6i n. Gia
sir ngudi sir dung nhap n = 5. Ban diu i dugc gén gia tri bang 1, diéu kién
trong while thoa méan nén né hién thi gia tri 1 ra man hinh. Lénh i++
giup tang gia tri i 1én 2, khi d6 diéu kién van thoa min nén s6 2 duogc
hién thi. C&r nhu vay cho téi khi i 16n hon 5, didu kién khong thoa min
nén vong lip dimg lai.

Vong lap nhu trong vi du trén dugc goi 1a vong I3p tién. Chung ta c6 thé
tao ra vong lap lui nhu trong vi du sau:

Vi dy 4.2. Viét chuong trinh hién thj cic sé nguyén theo thir tu tir n>1.
Vi n nhép vao tir ban phim.
Giai:
#include <iostream>
using namespace std;
int main()
{
int n;
cout<<"Nhap gia tri lon nhat can hien thi: ";
cin>>n;
int i=n; // Lenh khoi tao
while (1 >= 1)
{
cout €5 3 e "W,
i= i -1; // Thay doi bien dieu kien
}
return 0;

}

Trong cé hai vi du trén, bién i khi thay di diéu kién déu thay déi 1 don
vi, trong vi du tiép theo, i s& thay d6i 2 don vi.
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Vi dy 4.3. Viét chuong trinh tinh v hién thi tdng céc s chén tir 1 t6i 100.
Giai:
#include <iostream>
using namespace std;
int main()
{
int i=2, tong = 0; // Lenh khoi tao
while (i <= 100)
{
tong = tong + i;
i = i+ 2; // Thay doi bien dieu kien
} //Ket thuc lap
cout<<"Tong = "<<tong; // Lenh sau lap
return 0;
}
Vi dy 4.4. Viét chuong trinh tinh tdng sau. Hién thj két qua ra man hinh.

1 ¥ 1 ¥ . i
S=l+[ 3] +[ 4) +m+[—————:3)
1+2 2+3 (n-1)+n

Giai: Dé tinh téng S thi qué trinh s& 1ap di 13p lai n -1 1in, tir cong thirc
tinh S theo toan hoc ta c6 tai budc thir i gia tri cia S s& duge cong thém
mét lugng (1/1+2"")'. Gia trj ciia i s& di tir 2 dén n. Biéu thirc logic trong
trudmg hop nay 1a i < n. Chuong trinh nhu sau:
#include<iostream>

#include<cmath>

using namespace std;

int main{()

{

inE 23
float s,n;
cout<<"Nhap n ="; cin>>n;
s=1; i=2;
while (i <=n)
{
s=s + 1/(pow(((i-1) + pow(i,i+1)),2));
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i=i+1;
}
cout<<"Ket qua tong S = "<<s;
return 0;

}
Vi du 4.5. Viét chuong trinh tinh téng sau va hién thi két qua ra man
hinh, véi n nhép tir ban phim:
1+2 2+3 (n-1)+n

Giai: Tuong tw nhu vi du 4.4 qua trinh tinh tong S ciing la lap di lap lai
véi i di tir 2 dén n.
#include<iostream>
$include<cmath>
using namespace std;
int main()
{

float s,i,n;

cout<<"Nhap n ="; cin>>n;

s=0; i=2;

while (i <=n)

{

s= s + pow((2*i-3),2)/pow((2*1 -1),2);
i=i+1;
}
cout<<"Ket qua tong S = "<<s5;

return 0;

}

Trong céc vi dy tir dAu téi gid ching ta déu ding vong 13p ¢6 sb lan lap
xac dinh dinh. Tuy nhién, vong l3p while con cho phép xdy dung sb lan
lap khong biét trude. Vi du 4.6 minh hoa diéu nay. Trong vi du nay, sb
lan 13p phu thudc vio sé diem nhdp vao, néu diem > 100 thi vong lap
s& dimg lai.

Vi dy 4.6. Viét chuong trinh tinh va hién thij tdng diém cua mét sinh vién
v6i diém sb cac mén hoc cua sinh vién duge nhap vao tir ban phim. Viéc
nhép dir liéu diém dimg lai khi diém > 100.
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Giai:
#include <iostream>
using namespace std;
int main()
( :
const int DIEM MAX = 100;
double diem, tong;
diem = 0;
tong = 0;
cout << "Nhap n > 100 de dung"<<endl;
while (diem <= DIEM_ MAX)
{
tong = tong + diem;
cout << "Diem = "<<endl;
cin >> diem;
}
cout << "Tong diem = " << tong << endl;
return 0;
}
4.3. Ciu l¢nh for

Céu triic cia cdu 1énh for nhu sau:
for (khdi tao bién dém; biéu thirc diéu kién; cdu lénh thay ddi bién
dém)
<khéi lénh>

Trong d6 for la tir khéa, cdu lénh for dugce thuc hién theo cac budc
nhur sau:
Budc 1: <Khdi tao bién dém> nhim thiét 1ap gia trj ban ddu cho
bién dém;
Bude 2: Kiém tra <biéu thic diéu kién>
Budc 3: Néu biéu thirc didu kién c6 gia trj sai thi thoat khoi cau lénh
for, néu khéng:

- <khéi 1lénh> s& dugc thuc hién;

- Thuc thi 1énh thay di bién diéu kién;

- Quay lai thyc hi¢n budc 2.
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So d6 khbi ciia cau 1énh lip for duge minh hoa nhu hinh 4-2:

l

Lénh trwdc ldp

v

Lénh khai tao

Biéu thirc

Lénh tiép theo L
didu kién 0 P

Khéi 1énh

A

Lénh thay ddi bién diéu kiaén

&

Hinh 4-2. So dé khéi biéu dién céu lénh for

Khi s6 l4n 1ap 13 ¢ dinh, cdu lénh for thyc hién cic buéc gidng cau
lénh while, chi khic vé dang ca phép. Viéc sir dung for don gian va
thudng duge sir dung hon while.

Vi du 4.7. Sir dung cdu triic for viét chuong trinh nhap vao mot sé n tir
ban phim. Hién thj céc gia trj nguyén tir 1 dén n ra man hinh.

Giai: '

#include <iostream>

using namespace std;

int main()

{

int i, n;
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cout<<"Nhap gia tri lon nhat can hien thi: "
cin>>n;
for(i = 1; i<=n; i++)
cout<<i<<" ";
return 0;

}

Trong vi du 4.7, gia sir ngudi ding nhap gié trj n=5. Trudc tién bién i
dugc khéi tao gia tri bang 1, sau d6 1énh 1ap kiém tra xem i c6 nho hon 5
khéng (gié tri 16n nhét cua vong lap), vi i nho hon 5 nén Iénh hién thi i
dugc thuc hién gitip hién thi s 1 ra man hinh, tiép theo, i++ dugc thuc
hién, i tang 1én bing 2 vin nho hon 5 nén sb 2 duge hién thi ra man hinh,
tuong tu nhu vay, vong lap dugce thuc hién téi khi i tang 1én va 16m hon 5
thi vong lap dugc dimg lai.

Vi dy 4.8. Viét chuong trinh tinh va hién thi gi4 tri trung binh cong ctia
céc s6 1 tir 1 t6i 10.
Giai:
#include <iostream>
using namespace std;
int main()
{
int i, tong=0, dem=0;
float tbc;
for{(i = 1; i<=10; i=i+2)
{
tong = tong + i;
dem = dem +1;
}
tbe=float (tong) /dem;
cout<<"Trung binh cong cac so le tu 1 - 10 la:
"<<tbc;
return 0;

}
Chuong trinh trong vi du 4.8 thyc hién viéc tinh tong céc s6 1é tir 1 t6i
10, dém céc sb 1¢ va sau d6 tinh trung binh ciia céc sb 1é. Vong 13p duge
khoi tao véi gid tri i = 1, 1énh ting i dugc thuc hién véi i =i+2 dé tinh gia
tri ¢ tiép theo.
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Vi duy 4.9. Viét chuong trinh tinh va hién thj tdng sau ra man hinh. Véin
nhap tir ban phim.

1 Y 1Y 1 ]
=1 S T T
8 +(1+2’) +(2+3‘) ¥ +((n_1)+n"*‘}

Giai: Méu chét cuia viée sir dung cau lénh for 13 x4c dinh gia trj dau, gi
tri cubi va diéu kién két thic cua cdu Iénh. Chuong trinh nhu sau:
#include<iostream>

#include<cmath>

using namespace std;

int main{() '

{

float s,i,n;
cout<<"nhap n ="; cin>>n;
s=1;
for (i=2; i<=n;i=i+1)
s= s + 1/(pow(i-1 + pow(i,i+1),2));:
cout<<"Tong s = "<<s;
return 0;
}
Vi dy 4.10. Viét chuong trinh nhép n nguyén duong va sb thyc x tir ban
phim, tinh va in 1én man hinh t6ng S dugc xéc dinh bai cong thire sau:
S = x_xlﬂ 8 x]ﬂ i, (_1)n+lxl!n
Giai: Trong vi du nay, chiing ta théy viéc tinh téng dugc 1ap di lap lai, chi
khac 12 ddy dan dAu. Sir dung vong l3p for, chuong trinh nhu sau:

#include<iostream>
#include<cmath>
using namespace std;
int main()
{
double n;
double i, x, s;
cout<<"nhap n ="; cin>>n;
cout<<"Nhap x = "; cin>>x;
s=0;
for (i=1; i<=n;i=i+l)
s= s + pow(-1,i+l) *pow(x,1/1);
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cout<<"Tong s = "<<s;
return 0;

Trong nhiéu truong hop ta cin sir dung mot vong lap ndm trong mot
vong 13p khac hay con goi la vong lap 16ng nhau. Vi du sau minh hoa
diéu nay:

Vi dy 4.11. Viét chuong trinh nhap vao sé luong sinh vién va sé mén hoc
ctia mot sinh vién. Tinh va hién thj diém trung binh ctia timg sinh vién.
Giai:

}

$include <iostream>
using namespace std;
int main()

int i, j, so_mon_hoc, so_sv;
double diem, tong_diem, diem_tb;
cout<<"Nhap vao so sinh vien: "; cin>>so_sv;
cout<<"Nhap vaoc so mon hoc: "; cin>>so_mon_hoc;
for (i = 1; i <= so_sv; i++)
{

tong_diem = 0; // Xoa tong_diem ve 0 de tinh cho tung
sV

for (j = 1; j <= so_mon_hoc; j++)

{

cout << "Nhap diem mon hoc "<<j <<" cua sinh

vien: ";

cin >> diem;

tong_diem=tong_diem + diem;

}

diem_tb = tong_diem / so_mon_hoc;

cout << "\nDiem trung binh cua sinh vien " << i<< "
la " << diem_tb << "\n\n";
}
return 0;

4.4. Ciu l¢nh do-while

CAu tric cua ciu 1énh do-whi le nhu sau:
do
<khbi lénh>
while (biéu thirc logic) ;
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Trong 46 do va while la tir khéa. Khi gip cau lénh trén <khéi 1énh>
s& dugce thuc hién chimg ndo (biéu thic logic) con co gid tri ding. So
dd khéi minh hoa cdu triic do-whi le dugc mé ta trong hinh 4-3.

|

Lénh trwdc lap

Khéi Iénh

Biéu thirc
logic

Lénh tiép theo

Hinh 4-3. So dé khéi biéu dién céu lénh do-while

© Vidu 4.12. Viét lai vi du 4.1 (while) va 4.7 (for) bing cau lénh do-
while: Vict chuong trinh nhip mét s0 nguyén n vao tir ban phim. Yéu
cu hién thj cdc gia tri nguyén tir 1 téin.

Giai: Sir dung ciu lénh do-whi le, chuong trinh nhu sau:

#include <iostream>

using namespace std;

int main{()

{

int i,n;
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cout<<"Nhap gia tri lon nhat can hien thi: i
cin>>n;

i=1;

do

{

cout<<ic<" ";
i4+;

}

while (i<=n);

return 0;
}
Trong vi du 4.12, gia sir ta nhdp n = 5. Ban ddu i dugc khoi gén gié tri
bing 1, tiép theo khéi 1énh cuia vong l3p do-while thyuc hién viéc hién
thi gié trj cua i, rdi ting i 1én 1 bang 2 rdi méi kiém tra xem i c6 nhé hon
5 khéng. Vi i bing 2 nho hon 5 nén i tiép tuc dugc hién thi va ting 1én 3.
Tuong tyr téi khi i ting lén 6, diéu kién tré thanh sai va vong ldp dimg lai.
Vi dy 4.13. Viét chuong trinh tinh téng sau, v&i n nhap tir ban phim:

2 2 2
1+2 243 (n=1)+n

Chiing ta s& sir dung cdu lIénh do - while dé viét chuong trinh sau.
Giai:
#include<iostream>
#include<cmath>
using namespace std;
int main()
{

int n;

float s,i;

cout<<"nhap n ="; cin>>n;

s=0; i=2;
do
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s= s + pow((2*i-3),2)/pow((2*i -1),2):
i++;

}

while (i<=n);

cout<<"Tong s = "<<s;

return 0;

}
Sir dung ciu I¢nh do-while dé kiém tra tinh hgp I¢ cia dir li¢u

Lénh do-whi le rit hiru ich khi dung dé kiém tra dit liéu do ngudi ding
nhép vao c6 hop 1é hay khong. Vi du khi nhép vao s6 thang ciia mét nam
thi thang nim trong khodng 1 t&i 12 13 hop 1&, ngoai khoang nay yéu ciu
ngudi dung nhép lai.

Vi dy 4.14a. Viét chuong trinh nhip véo sb thang, sé nam rbi hién thj s6
ngdy ciia nam d6. Yéu ciu kiém tra thang tir thang 1 t6i 12, ndm tir nam
1900 t&i 3000.

Giai:

#include<iostream>

using namespace std;

int main()

{

int t; ny 4;

do

{

cout<<"nhap thang t ="; cin>>t;
cout<<"nhap nam ="; cin>>n;

}

while ((t<l1) || (t>12)]|(n<1900) || (n>3000)):;

switch (t)

{
case
case
case
case
case
case 10:
case 12:

cout<<"Thang " << t << " nam " << n << "
co 31 ngay";

@~ U =
« as ss ows ws
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break;
case 4:
case 6:
case 9:
case 1l:
cout<<"Thang " << t << " nam " << n << "
co 30 ngay";
break;
case 2:
if (((n % 4 == 0) && (n % 100 !=0)) || (n %
400 ==0))
cout<<"Thang 2 nam " << n << " co 29
ngay";
else
cout<<"Thang 2 nam co 28 ngay";
break;
}

} return 0;

Trong vi du ndy, ngudi sir dung cin nhap ding thang nim trong khoang
tir thang 1 dén thang 12 va nam ndm trong khoang tir 1900 téi 3000 thi
chuong trinh méi tinh toan va hién thj s6 ngay cua thang va nam d6. Tréi
lai, néu thang hoc nim nhap khéng chinh xéc thi chuong trinh s& yéu
cdu ngudi sir dung nhap lai cho ding. Tuy nhién chuong trinh trén c6
mét nhugc diém 1a khong bao cho ngudi sir dung chwong trinh c6 13i gi.
Dé khic phuc diéu nay chiing ta xem vi du sau:

Vi du 4.14b. Viét chuong trinh nhdp vao s6 théng, sé nam rdi hién thj sb
ngay cua nam dé6. Yéu cau kiém tra thang tir thang 1 téi 12, ndm tr ndm
1900 t&i 3000.
Giai:
#include<iostream>
using namespace std;
int main()
{
int t, n, 4i;
do
{
cout<<"nhap thang t ="; cin>>t;
cout<<"nhap nam ="; cin>>n;
if((te<1) || (£>12) || (n<1800) || (n>3000))
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cout<<"Du lieu sai, xin moi nhap lai!"<<endl;
else

break;
}

while (1);

switch (t)

{
case
case
case
case
case 8:
case 10:
case 12:

cout<<"Thang " << t << " nam " << n << "
co 31 ngay":;
break;
case 4:
case 6:
case 9:
case 11:
cout<<"Thang " << t << " nam " << n << "
co 30 ngay":;

~ ;W

break;
case 2:
if (((n %$ 4 == 0) & (n % 100 !=0)) |l (n %
400 ==0))
cout<<"Thang 2 nam " << n << " co 29
ngay";
else
cout<<"Thang 2 nam co 28 ngay":
break;
}
return 0;

}

Trong vi du 4.14b, ching ta tao ra mgt vong ldp ludén luén dung. Trong
vong l3p nay, trudce tién sir dung 1énh cin dé nhép dir liéu vao. Sau d6
sir dung céu lénh i £ dé kiém tra diéu kién, néu diéu kién khéng diing yéu
cAu dé bai, yéu ciu nhap lai, tréi lai ta ding lénh break dé thoat khoi
vong lap.
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4.5. Sy khac nhau giira cdc cdu I¢nh 13p

Chu triic while va for thudc dang kiém tra diéu kién truéc rdi thuc
hién khéi 1énh con cdu tric do-while thudc dang thuc hién céu 1énh
trude roi méi kiém tra diéu kién. Trong céc ngdn ngir 14p trinh khéc for
dugc dung khi sb 1an 13p biét trudc con do-while va while dugc
dung khi sb 1an Ip khong biét trude. Con trong C++ ca ba vong lip nay
déu c6 thé thay thé dugc cho nhau. Viée sir dung vong 13p nao 1a tiy vao
kinh nghiém cua lép trinh vién. Tuy nhién, thong thuong cac lap trinh
vién thuong lua chon cach sir dung phé bién nht. Tirc 13, khi s6 lin lap
biét trudc ta thuong sir dung cAu triic for con khi sb 1an 1ap khong biét
trudce ta thuomg sir dung cdu 1énh while hodc do-while. Tiép theo
chung ta sé tim hiéu thém mét sé vi du vé cac loai céu 1énh nay.

Vi du 4.15. Viét chuong trinh nhép vao s6 nguyén duong n. Phén tich n
thanh tich cac sé nguyén t6 rdi in két qua 1én man hinh.

Vi du: n = 6 thi két qua 1 2*3
n = 28 thi két qua la 2*2*7

Giai: Dé viét chuong trinh giai bai toan trén ching ta c6 nhan xét sau:
Néu s6 a nao d6 chia hét cho s6 b thi chiing ciing s& chia hét cho wéc sb
ctia b. Vi vdy chiing ta s€ tién hanh chia lién tiép n cho 2 va ting dén lén
céc s6 1¢ dén khi n con lai 1 thi két thic qua trinh lip. RO rang trong
truomg hop nay céu lénh while la phii hop nhiét cho viéc xdy dung vong
lap dé giai quyét bai toan. Chuong trinh nhu sau:
#include<iostream>

using namespace std;

int main ()

{

int i,n;
cout<<"nhap n ="; cin>>n;
cout<<"n se phan tich thanh tich cac so sau:";
i=2;
while (n != 1)

{
while (n % i ==0)

cout<<i<<" ";
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n=n /i;
}
if (i==2)
i=3;
else
i=i+2;

1

return 0;

}
Vi du vé két qua thuc hién chuong trinh nhur sau:

nhap n =20
n se phan tich thanh tich cac so sau:2

Vi du 4.16. Nhip vao s6 nguyén duong n. In 1én man hinh céc ude $6 cua n.
Yéu céu cn c6 qué trinh kiém tra dé dam bao n phai 14 s6 nguyén duong.
Giai:
#include<iostream>
using namespace std;
int main()
{
int i,n;
do
{ :
cout<<"Nhap n =";
cin>>n;
if (n<=0)
cout<<"Nhap lai n!"<<endl;
else break;
}
while (1);
cout<<"Cac uoc so cua n la:"<<"\n";
for (i=1; i<=n; i++)
if (n &% i ==0)
cout<<i<g” "
return 0;
}

Trong chuong trinh trén, while(1) 1a diéu kién ludn luén dung, do d6
vong 13p s& dimg lai khi n > 0, diéu kién if s& sai va cdu lénh break
dugc thuce hién.
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Vi du vé két qua thyc hién chuong trinh nhu sau:
Jap n =o

ac uoc so cua n la:
248

Vi dy 4.17. Nhip vao sb nguyén duong n. Kiém tra xem n ¢6 phai 12 sb
hoan thién hay khong. Mot s6 nguyén n dugc goi 1a sb hoan thién néu né
bing téng céc udc cia né khong ké chinh né. Vidu: 6=1+2+3.

Giai: Chiing ta s& di tim tit ca céc uéc sé cua n va tinh tdng lai, néu téng
d6 bing n thi két luan day 1a s6 hoan thién va in thong bdo 1én man hinh.
Chuong trinh nhur sau:

$include<iostream>

using namespace std;

int main/()

{

int i,n, dem;

do
{
cout<<"Nhap n =";
cin>>n;
if (n<=0) cout<<"Nhap lai n!"<<endl;
else break;
}
while (1);
dem=0;

for (i=1; i<n; i++)
if (n % 1 ==0)
dem = dem +i;
if (dem ==n)
cout<<"So vua nhap la so hoan thien ";
else
cout<<"So wua nhap khong la so hoan thien ";
return 0;
}
Vi du 4.18. Nhép vao sé nguyén duong n. In 1én man hinh céc sé nguyén
t6 khong 1ém hon n. S6 nguyén t6 1a sb chi ¢6 hai uéc duy nhét 1a mot va
chinh né. Vi du vé m¢t vai so nguyén to la: 2,3, 5, 7, 11.

Giai: Ching ta s& kiém tra 1an luot tir 2 dén n, gip s6 nguyén té nao
ching ta s& in 1én man hinh s6 d6. Dé kiém tra mét sé c6 phai 1a sb
nguyén té hay khong chiing ta chi viéc xem n6 c6 chia hét cho sé nao
ngoai mét va chinh n6 hay khéng?

#include<iostream>
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#include<cmath>
using namespace std;
int main()
{
int i,n, dem;
do
{
cout<<"Nhap n =";
cin>>n;
}
while (n<=0);
dem=0;
cout<<"Cac so nguyen to la: ";
for (i=2; i<=n; 1i++)

{

if (i<=3)
cout<<i<<" ";
else
{
dem =0;
for (int j=2; j<=sqgrt(i); j++)
if (1 % 7 ==0)
{dem = dem +1; break;}
if (dem ==0)
cout<<i<<" ";
}
}
return 0;

}
Vi du vé két qua thyc hién chuong trinh nhu sau:

“hap n =2V

Za¢ so nguyen to la: 2 3 5 7711 13 17
L., T o e e e e m e —

Vi du 4.19. Viét chuong trinh in 1én man hinh s6 nguyén té 16n nhét c6 3
chit sb.

Giai: S6 nguyén té 16n nhét s& nim trong doan tir 100 dén 999; ta sé
duyét lan luot cac sb tir 999 nguoc lai gip sé nao la sé nguyén t6 do
chinh 14 s6 16n nhét can tim. Chuong trinh nhu sau:
#include<iostream>
#include<cmath>
using namespace std;
int main()
{

for (int i=999; i>100; i--)

{
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int dem=0;
for (int j=2; j<=sqrt(i); j++)

if (i % §==0)

dem=dem+1;

if (dem==0)
{

cout<<"So nguyen to lon nhat co 3 chu

so la: "<<i;

break;

}

}
return 0;

}
Vi dy 4.20. Viét chuong trinh in 1én man hinh s chinh phuong 16n nhét
c0o 4 chir so.
Gidi: S6 chinh phuong 16n nhat c6 4 chir s6 s& nim trong doan tir 1000
den 9999. Nhu viy ching ta sir dung vong ldp di tir 9999 nguoc lai gap
s0 nao la chinh phurong d6 chinh 14 s6 16m nhat. Chuong trinh nhu sau:
#include<iostream>
#include<cmath>
using namespace std;
int main{()
{
for (int 1i=9999; i>=1000; i--)
{
if (sgrt(i)== int(sgrt(i)))
{
cout<<"So chinh phuong lon nhat co 4
chu so: "<<i;
break;
}
}

return 0;
}
S("i‘ chinh phuong Ia s6 ¢6 cin bac hai ciia n6 1a s6 nguyén, vi viy ngoai céch
kiém tra s0 chinh phuqng nhu da trinh bay trong chuong 3 ching ta con ¢
thé diing ca phap ép kiéu dir liéu vé kiéu nguyén nhu trong vi du nay.
Vi du 4.21. Vira ga vira chd, b6 lai cho tron ¢6 ba muoi sau con va mot
trdm chan chi_n. Héi c6 bao nhiéu con ga, bao nhiéu con ché? Viét
chuong trinh dé hién thj két qua cua bai toan nay.
Giai: Goi i 1a s6 ga thi 36 - i s& 1 s6 ché. Diéu kién nghiém s& 1a 2*i +
(36 - i)*4 =100. Vi bai nay ching ta khong can sir dung céu 1énh nhap.
Chuong trinh nhu sau:

#include<iostream>
using namespace std;
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int main()

{
cout << "Ket qua bai toan vua ga vua cho: \n";
for (int i = 9; i < 25; i++)

if ((1 * 2 + (36 - 1) * 4) == 100)
{
cout << "So con ga la: " << i <<
endl;
cout << "So con cho la: " << (36 - 1)
}
return 0;
}
Bai tip chwrong 4

Bai 1. Viét doan Iénh tuong (mg véi céc so d6 khéi sau:

) |
Nhap vao tir ban phim n;
tong=0,dem=0,i=1;

Sai
s tb = tong/dem;
1<n In Ién man hinh: tb; —*

tong : =tong + i;
dem =dem + 1;

R4



I

Nhéap vao tir ban phim n;
s=0;i=1,;

In I&n man hinh: s, %

l Bbung

s=s+1/i;
i=i+1;

|

Nhép vao tir ban phim n, x;
s=0;i=1,m=0;

Y

Inlén man hinh:s; [,

l Pung
m=m+i;
s=s+xm;
i=i+1;
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Bai 2. Viét chuong trinh tinh téng sau vé&i n nguyén duong nhép vao tir
ban phim
1 1 1

S=1l+——+ tot———
1+2 1+2+3 1+2+..+n

Bai 3. Viét chuong trinh tinh tdng sau véi n nguyén duong nhip vao tir
ban phim

1 { 1 G 1
12422 1242243 7 12428+ 40
Bai 4. Viét chuong trinh tinh tdng sau véi n nguyén duong nhap vao tir
ban phim

S=1+

1 1 1
+ B —
P+2° 1P+2°+3 P+2°+.+n°
Bai 5. Viét chuong trinh tinh téng sau v&i n nguyén duong nhdp vao tir
ban phim

T I - G
' P42 1P+2743 7 P42 4340
Bai 6. Viét chuong trinh tinh tong sau v&i n nguyén duong nhép vao tir
ban phim

S=1-

2 Bt (-2)
P
o2t 3 nl
Bai 7. Viét chuong trinh tinh téng sau véi n nguyén duong nhép vao tir
ban phim
S=x- (1+x)l.|’2 + (1+x2)|f3 s (_1)n+l (l+xn-l)”n

Bai 8. Viét chuong trinh tinh tdng sau véi n nguyén duong nhép vio tir
ban phim
1 1 11 i 1

S=———+———+..4(-1
2 4 6 8 =D

Bai 9. Viét chuong trinh tinh tdng sau véi n nguyén duong nhidp vao tir
ban phim
1 1 1 1

S=l-—4———+..+(=)"——
3 57 D 2n-1
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Bai 10. Viét chuong trinh tinh téng sau véi n nguyén duong nhap vao tir
ban phim

Bai 11. Viét chuong trinh tinh tong sau véi n nguyén duong nhap vio tir
ban phim

1 1 1 1 1

S=———t——— .+ (-] —

no2r 3 4 n!
Bai 12. S6 thir n cua ddy s6 Fibonacci dugc xac dinh theo cong thirc
Fo=Fu + Fo2 v6i Fo = 1, F; = 1. Viét chuong trinh tinh s6 Fibonacci thir
n cua day voi n nhép tir ban phim.
Bai 13. Viét chuong trinh nhap vao hai s6 nguyén duong a va b. Tinh va
in 1én man hinh wéc sé chung 16n nhét cua hai s6 do.
Bai 14. Viét chuong trinh nhép vao hai 56 nguyén duong a va b. Tinh va
in 1én man hinh béi s6 chung 16n nhat cua hai s6 d6.
Bai 15. Viét chuong trinh nhép vao s6 nguyén duong n, hdy phén tich n
thanh tich ctia cac s6 nguyén t6, hién thi tich dé.
Bai 16. Viét chuong trinh nhap vao s6 bt dau, cong sai. Tinh va in lén
man hinh s tht n cia cép s6 cong trén.
Bai 17. Viét chuong trinh nhap vao sb bt ddu va cong boi. Tinh va in 1én
man hinh 6 thit n cuia cip sb nhén trén.
Bai 19. Viét chuong trinh in 1én man hinh n s nguyén td dau tién.

Bai 20. Viét chuong trinh in 1én man hinh céc s6 hoan thién nhd hon mét
sb nguyén n cho truée. Mot s6 duge goi 12 hoan thién néu gi trj cua téng
céc udc sb ciia n6 (khong ké chinh né) bang chinh sé dé.
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Chuong §

HAM TRONG C++

Viiéc chia mét bai todn lém thanh céc bai todn nhé hom con goi
la chién lugc chia dé tri sé giup cho qud trinh gidi quyét tong
thé duwgc ro rang va chuyén biét. Chdng han dé xdy mot ngéi
nha ching ta can xdy méng, xdy tuong, lam cira s, lam dién,
nwéc... Moi cong viéc can mgt dji the riéng. Trong ldp trink
ciing vdy, dé gidi quyét bai todn lén ching ta sé chia thanh cdc
module nho hom d@é tim loi gidi va viét ma lénh. Méi module sé
twomg tmg véi mét hodc mét s6 ham trong C++. Chuong ndy sé
gici thi¢u dén dpc gia cdch xdy dung ham, cdch truyén tham sé
ciing nhu cdch sir dung ham trong tong thé chwong trinh.

5.1. Giédi thi¢u

Trong c4c chuong truéc ching ta da tim hiéu vigc viét cic chuong trinh
trong d6 chi c6 mdt ham main () , cic cdu Iénh s& dugc viét ngay trong
ham main () d6. Trong chuong ndy chiing ta s& hoc cach thiét ké va xay
dyng chuong trinh bing phuong phap sir dung céc ham. Viéc sir dung
ham cé c4c wu diém sau day:

Phi hop véi quy trinh thiét ké bai toan theo kiéu module héa (top
down) nghia la dé giai quyét mot bai todn 16m, ching ta chia bai
todn 16n thanh céc bai todn nho hon dé giai quyét; mdi bai toan
con s& do mdt vai ham xir ly.

Viéc sir dung ham 1am cho chuong trinh d& viét, d& sira 13i, d&
thyc hién, ciing nhu trong séng va dé hiéu; mdt ham dugc viét co
thé sir dung nhiéu 1dn va & céc noi khéc nhau.

Cho phép thiét ké chuong trinh giai quyét c4c bai toan cé tinh
chit d¢ quy, tirc 1 sir dung c4c ham trong d6 6 18i goi dén chinh
né. Thyc t& c6 nhidu bai toan dén nay chi c6 phuong phap giai
bing dé quy 12 hiru dyung nhét.

Dé hiéu y nghia ciing nhu sy cén thiét cua viéc sir dung ham chiing ta s&
xem vj tri ciia him trong ciu triic chuong trinh C++ nhu hinh 5.1.
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Phan khai béo:
- Khai béao céc t¢p header
- Khai céc hing, bién, kiéu di liéu,...
- Khai bao ham 1 i
- Khai bdo ham 2

- Khai bdo ham m
Phén thin chuong trinh:
int main ()
{
Cdu lénh I;
Cdu lénh 2;

return 0;
/
Hinh 5.1, Vi trl ham trong mpt chwong trinh C++

Nhu vay, mudn sir dung ham chung ta phai khai bdo, néi cach khéac phai
xdy dyng chiing & giai quyét cic cong viée cu thé.

5.2. Khai bdo va céch sir dyng ham

M&i ham dugc dinh nghia mot lin trong mot chuong trinh va sau d6
6 thé dugc sir dung bai bit ky ham nao khac trong chuong trinh ma
¢6 khai bao pht hop. Gidng nhu him main (), moi ham C++ bao
gbm hai phén: tiéu d& ham (function header) va thin ham (function
body), nhu minh hoa trong hinh 5-2. Muc dich cua tiéu dé ham 1a dé
xéc dinh kiéu dir liéu cua gid tri ma ham tra vé, &t tén ham, va xéc
dinh sé Iugng, thir ty, céc tham sé cua ham. Trong dé tham sb cua
ham c6 thé 1a tham bién tri, tham s6 bién hoic con trd; ching ta s& tim
hiéu cdc chu d& nay & cc phén tiép theo. Myc dich ctia than ham 1a dé
thao tac trén dir liéu clia chuong trinh va tra vé cic gia trj néu c6 yéu
cdu. Tiéu dé ham ludn luén ndm & dong dau tién cia ham, chira kiéu
gia trj tra vé, tén ham va tén, kiéu dir liéu cua cac tham sé. Phin tén
cua ham duge quy udc dit giéng nhu tén bién.
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<kiéu trd vé ctia ham> tén_ham(danh sdch tham s6)

{ -
- Céc khai bao bién, hang,...
- Céc céu lénh .
- [return <bieu thirc>]

}

Hinh 5-2. Cdu tric chung ciia mot ham

Vi du 5.1a. X4y dyung ham tinh tong ciia ba s a, b, ¢ kiéu nguyén.
int tong(int a, int b, int c)

{
int tong;
tong = a + b + c;
return tong;

}

Ham trén c6 tén 1a tong, muc dich la nhin ba tham s6 nguyén a, b vac,
tinh tong rbi tra vé gia tri két qua cho ham qua cu 1énh return. Nhu
vay kiéu tra vé cho ham 13 int, tham s6 truyén vao cho ham laa, b vac.
Dé sir dung (goi ham) ham trong khi viét chuong trinh ching ta cin quan
tdm dén <kiéu tra vé cia ham> va danh sdch tham sé cén sit dung cho
ham d6. Sau ddy ching ta s& tim hiéu mot sé trudng hop khac cua viéc
khai bao ham.

Ham khong tra lai gi4 trj:

Trong mét sd trudng hop ching ta xdy dyng him ma khong cin tra ra bat
ky gia tri gi sau cdu lénh return — don gian trong than ham chi c6 cac
nhi¢m vy tinh toan, thao tdc ma khéng phai tré ra gi4 tri. Vi ham nay, c6
thé khai bdo tiéu d ham bing cach sau:

void tén_ham (danh sach tham sd)

Chi y ring trong truéng hop nay khong cén sir dung cau lénh return
trong than ctia ham.

Vi duy 5.1b. X4y dung ham tinh tér{g cta ba sb a, b, ¢ kiéu nguyén, hién
thi gid tri tong trong ham.
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Giai:
void tong(int a, int b, int c¢)

int tong;

tong = a + b + c;

cout<<”Tong = "<<tong;
}
Pé sir dung ham chiing ta chi cin ghi tén ham kém theo céc tham s thuc
su cua nd. Cach goi ham nay ciing tuong tu nhu cach goi cac ham todn
hoc d4 xdy dung sin trong C++ nhu sqrt (), pow (), hay abs () .

Ham khéng chira tham s6:

Chiing ta c6 thé xdy dung ham ma khéng can cé tham s6 truyén vao. Véi
ham ndy c6 thé khai bao tiéu dé ham bang mét trong hai cach sau:

-Cach 1: <kiéutrd vé ciaham> tén_ham()

-Cach 2: <kiéu trad vé ciaham> té&n_ham(void)

<kiéu tra vé ctia ham> c6 thé 12 mét kiéu dir liéu hodc void.

Vi dy 5.2. Xay dyng him nhapdl () dé nhap di liéu cho cac tham sé
trong chuong trinh cta vi du 5.1,

Giai:

void nhapdl ()

{

cout<<”x = “; cin>>x;
cout<<”y = “; cin>>y;

"W

cout<<”z = “; cin>>z;

}

Tir vi du 5.1a va vi du 5.2 ta c¢6 thé xdy dung mét chuong trinh hoan
chinh sir dung hai ham nhapdl () va ham tong () nhu sau:
#include<iostream>

using namespace std;

int x, y,z;

void nhapdl ()

{
cout<<"x = "; cin>>x;
cout<<"y = "; cin>>y;
cout<<"z = "; cin>>z;

}

int tong(int a, int b, int c)
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int tong;
tong = a + b + c;
return tong;

}

int main()

{

int sum;

nhapdl () ;

sum=tong(x,y,z);

cout<<"Tong cua ba so la: "<<sum;

return 0;
}
Trong chuong trinh nay, bién x, y, =z la bién toan cuc cia chuong
trinh, bién tong la bién dia phuong ciia ham tong () , bién sum 12 bién
dia phuong cua ham main (), diéu nay sé& dugc trinh bay ky hon trong
phan pham vi hoat dong cta bién (chuong 5).

Ham c6 dbi s6 mic dinh:

Dé ting d6 linh hoat cho ham, C++ cung cip phuong thirc sir dung ham
v6i d6i s6 miac dinh. Cac gia tri cua dbi sb mic dinh dugc liét ké trong
phén tiéu dé ham, duge truyén tr dong khi c6 161 goi ham ma gia tri ddi
s6 truyén vao bj b qua.

Chuong trinh trong vi du 5.2. duge viét lai véi ham sir dung tham sé mic
dinh nhu sau:

Vi dy 5.3. Vi du vé ham c6 dbi s6 mic dinh
#include<iostream>

using namespace std;

int %, y,z;

void nhapdl ()

{

cout<<"x = "; cin>>x;
cout<<"y = "; cin>>y;
cout<<"z = "; cin>>z;

}

int Tong(int a, int b=5, int c=2)
{

int tong;

tong = a +b + ¢;

return tong;
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}

int main()

{

}

nhapdl () ;

int tongl, tong2, tong3;
tongl= Tong(x,y,z);
tong2= Tong(x,y):

tong3= Tong (x);

cout<<"Tong 1= "<<tongl<<endl;
cout<<"Tong 2= "<<tong2<<endl;
cout<<"Tong 3= "<<tong3<<endl;
return 0;

Két qua cua chuong trinh 5.3 nhu sau:

Bén quy tic khi sir dung tham sé mic dinh cén tuén theo 1a:

Céc gia tri méac dinh dugc dit trong tiéu dé ham;

Néu bat ky tham sb nao dugc nhan tham sé mic dinh thi cic tham
sb sau n6 ciing cin phai c6 tham sé mic dinh;

Khi goi ham néu mét déi s6 duge bo qua thi tht ca cac dbi sé bén
phai né ciing phai dugc bo qua. Quy téc thir 2 va thi 3 gidp trinh
bién dich C++ cung cép chinh xac cac gia tri mic dinh cho cac
déi s bj thiéu;

Gia tri mic dinh c6 thé 1a mdt biéu thirc bao gdm ca hing va bién
da dugc khai bao.

Trong thuc té tily vao muc dich cia timg bai toin ngudi xdy dung
chuong trinh s& phai xac dinh chon kiéu ham cho phu hop.

Sir dyng tham bién trj trong ham:

Trong céc vi du trén, cic tham sb truyén vao cho hiam dugc goi la céc
tham bién tri. Trong khi xdy dung ham chiing ta sir dung céc tham sé nay
vao cac cong viéc cy the, khi sir dung ham chung ta phai truyén cac gia
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tri cu thé tuong tng voi cic tham sé trong ham. Sau khi ham dugc goi thi
cac tham bién tri khong thay ddi gia tri. Nhu vay khi xdy dung ham c6
tham s trj chiing ta phai luu y:
- Xéc dinh sb lugng tham sé tri 1a bao nhiéu, kiéu cua timg loai
tham s6;
- Céc tham sb tri khi truyén cho ham thi phai dugc xédc dinh gia trj
cu thé.

Vi du 5.4. Xay dung ham tinh dién tich cua hinh chir nhat. Goi ham nay
trong ham main() rdi hién thj gia tri dién tich vira tinh dugc véi chiéu
dai, chiéu réng hinh chir nhat dugc nhap vao tir ban phim.

Giai:

#include <iostream>

using namespace std;

float s_cn(float chieu_dai, float chieu_rong)
{

}
int main ()

{

return chieu_dai*chieu_rong;

float a, b, s;
cout<<"Chuong trinh tinh dien tich hinh chu
nhat: \n";

cout<<"Nhap chieu dai a = "; cin>>a;
cout<<"Nhap chieu rong b = "; cin>>b;
s=s_cn(a,b);

cout<<"Dien tich hinh chu nhat = "<<s<<"\n";

; return 0;

Trong chuong trinh trén, ching ta sir dung 16i goi ham s_cn (a, b) véi
a, b dugc goi 1a tham sb thyc sy. Gié trj cia a duge truyén cho tham sb
hinh thic chieu_dai, gid trj cua b dugc tmyén cho tham s hinh thirc
chieu_rong, hai tham sé nay déu da xac dinh sau khi dugc nhép tir
ban phim. Du trong hdm s_cn (a, b) ¢6 thuc hién 1énh gi thi né ciing
khong 1am thay doi dugc gié tri cia bién a va b. Vi vay né duoc goi la
tham so trj.

Loigoi ham s_cn (a,b) ciing twong tu nhu viéc sir dung cac ham da c6
sin clia C++ nhu sqrt (), pow() .
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V1 du 5.5. Viét chuong trinh kiém tra mét s6 x nguyen duong c6 phai l1a
s0 nguyén tb hay khong? Yéu cau viét ham kiém tra s6 nguyén t6.

Giai: Ching ta thdy phén nhép dir liéu chi cén nhép x nén cé thé dé ngay
trong ham main (). Viéc kiém tra xem x c6 phai la sé nguyén t6 hay
khéng (thudt toan di cé ¢ chuong trude) ching ta s& sir dung ham. Ham
niy s& nhén tham bién tri vao va tra ra gia tri kiéu nguyén theo quy uéc:
néu tra ra gi4 tri 0 thi x khong phai 13 s6 nguyén t6, néu tra ra gid tri 1 thi
x la nguyén t6. Chuong trinh nhur sau:
#include<iostream>
#include<cmath>
using namespace std;
int kt_nguyen_to(int a)
{
int i;
if (a <=1)
return 0;
for (i=2; i<=sgrt(a); i++)
if (a % 1 ==0)
{
return 0;
break;

return 1;

}
int main()
{
int x, ¥;
cout<<"x = "; cin>>x;
if (kt_nguyen_to(x) ==1)
cout<<"x la so nguyen to ";
else
cout<<"x khong la so nguyen to ";
return 0;

}

Vi du 5.6. Viét chuong trinh nhdp vao hai sb nguyén m va n. Tinh va in
1én man hinh uéc sé chung 16n nhét ca hai sb 6.

Giai: Ching ta s& xdy dyng hiam tim uéc s6 chung 16n nhét nhan hai
tham s6 trj a va b va tra ra gid trj 14 u6c sb chung 16n nhét cia hai sé do.
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Thuét toan tim udc s6 chung 16n nhét cua hai sé nguyén dugc thuc hign
theo phuong phap Ocolit. Chuong trinh nhu sau:
#include<iostream>
using namespace std;
int ucln(int a, int b)
{

int r,x,y;

X=a;

y=b;

r= x % y;

while (r!=0)

{

X = Yy
y=r;
r=x%vy;

}

return y;
}
int main ()

{

int m, n;
cout<<"m = "; cin>>m;
cout<<"n = "; cin>>n;

cout<<"Uoc chung lon nhat cua m va n la:
"<<ucln(m,n);

return 0;
}

Ham tra vé nhiéu gi4 trj sir dung bién tham chiéu:

Trong tit ca cac vi du tir ddu chuong téi gid, ching ta déu sir dung cach
truyén tham s6 theo tham tri. Truyén tham sb theo céch nay s& khéng lam
thay ddi gi4 tri cia bién truéc va sau khi sir dung né truyén cho ham. Vin
dé dat ra 1a 1am sao ching ta c6 thé tao ra déu ra cia ham véi nhiéu gié
tri tra vé? Dé giai quyét van dé nay C++ cung cip mot loai bién méi goi
1 bién tham chiéu. Hiéu mt cach don gian, khi truyén tham s6 cho ham
bang bién tham chiéu chiing ta c6 thé thay ddi gia tri cic bién d6 sau khi
ham d6 duoc goi, diéu nay l1a khac véi cach sir dung tham bién tri nhu da
néi & trén. Cach khai béo bién tham chiéu nhu sau:
<kiéu dir 1iéu&> tén_bién_tham chiéu
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trong d6 sir dung ki hi¢u & bao cho chuong trinh biét day 1a bié{l tham
chiéu. Ching ta s& sir dung bién tham chicu trong truong hgp can xdy
dyng cdc ham trd vé nhieu gia tri.
Vi dy 5.7. Xy dung ham sir dung bién tham chiéu dé tinh téng va tich
cla ba s6 nguyén
Giai:
void tong_tich(float a, float b, float ¢, floaté&
tong, float& tich)

{

[l

tong a + b +c;
tich = a *hb. * o}

}

Trong ham tong_tich () trén chira 5 tham sb trong d6 ¢6 3 tham bién
tri va 2 bién tham chiéu. Sau khi goi ham trén gi4 tri tong va tich s& dugc
tra ra hai bién tuong (mg. Sir dung ham tong_tich () & trén ching ta
viét thanh chuong trinh hoan chinh nhu sau:
#include<iostream>
using namespace std;
float x, y, z;
void nhap_dl ()
{

cout<<"x= "; cin>>x;

cout<<"y= "; cin>>y;

cout<<"z= "; cin>>z;
}
void tong_tich(float a, float b, float ¢, floats
tong, float& tich)
{

tong

a + b +c
tich = a * b

;
* oo
}
int main()
{
float tgl, tg2;
nhap_d1();
tong_tich(x, y, z, tgl, tg2);
cout<<"\n Tong ba so la: "<<tgl<<endl;
cout<<"\n Tich ba so la: "<<tg2<<endl;
return 0;
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}
Sau khi goi ham tong tich () véi ba tham bién trj va hai bién tham
chiéu chung ta s& c6 gia tri cuia tong va tich trong tgl va tg2.

Vi du 5.8. Viét chuong trinh nhép hai s6 nguyén x, y. Sir dung bién tham
chiéu xdy dung ham va viét chuong trinh doi chd gia tri cua x va y cho
nhau.
Giai:

#include<iostream>
using namespace std;
int doi_cho(int& a, ints& b)
{
int c;
c=a;
a=b;
b=c;
}
int main()
{
int x,y;
cout<<"x= "; cin>>x;
cout<<"y= "; cin>>y;
cout<<"Gia tri x truoc khi hoan doi =
"<<x<<endl;
cout<<"Gia tri y truoc khi hoan doi =
"<<y<<endl;
doi_cho(x,y);
cout<<"Gia tri x sau khi hoan doi "<<x<<endl;
cout<<"Gia tri y sau khi hoan doi = "<<y<<endl;
return 0;

}

Chi y: Trong qué trinh viét chuong trinh c¢6 sir dung ham, ching ta
thuong viét theo thir tw cdc ham thanh phan truéc réi méi dén ham
main (). Chung ta ciing c6 thé viét ham main () trudc khi viét cc ham
con tuy nhién ching ta cén phai khai bdo cac nguyén miu ham thanh
phén truéc ham main (). Cac nguyén miu ham chinh 13 dong tiéu dé
ctia ham nhung chiing ta khéng can viét cic tham sb vao d6 ma chi cin
bao cho chuong trinh biét cé céc bién kiéu gi va sé lugng bao nhiéu.
Ching han ham int tinhtong(int a, int b, int c¢) thi
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nguyén miu ham s& 1a int tinhtong(int, int, int); ham
void tong tich(int a, int b, int& tong, inté&
tich) thi nguyén miu ham s& 1a void tong_tich(int, int,
int&, int&);.

Nap chdng ham:

C++ cung cdp kha ning tao ra nhidu ham c6 cung tén trong khi viét
chuong trinh. Trinh bién dich s& quyét dinh sir dung ham nao dya vio
kiéu dir liéu va sd lugng tham s cua cac bién dugc truyén vao trong 15
goi ham.

Vi dy 5.9. Viét chuong trinh gdm hai him tong (), ham thir nhat dé cong
ba gié tri kiéu nguyén, ham thir hai dé cong ba gia tri kiéu thyc. Viét ham
nhapdl () dé nhdp vao ba sb kiéu nguyén, ba s kiéu thuc. Goi ba ham
trén trong ham main () dé kiém nghiém két qua hai ham tong () .

Giai:

#include<iostream>

using namespace std;

int x, y,z;

float n, m, p;

void nhapdl ()

{

cout<<"x = "; cin>>x;
cout<<"y = "; cin>>y;
cout<<"z = "; cin>>z;
cout<<"m = "; cin>>m;
cout<<"n = "; cin>>n;

cout<<"p = "; cin>>p;
}
int tong(int a, int b, int c)
{

int tong;

tong = a + b + c;

return tong;
}
float tong(float a, float b, float c)
{

float tong;

tong = a + b + c;

return tong;

96



int main()

{

thapdl () ;

cout<<"Tong nguyen = "<<tong(x,y,z)<<endl;
cout<<"Tong thuc = " <<tong(m,n,p)<<endl;
return 0;

}

Trong chuong trinh nay, 1&i goi ham thur nhit tong(x,y,z); da si
dung ham cdng ba gia tri kiéu nguyén vi cac tham sb x, y, va z c6 kiéu
nguyén, con l&i goi ham tong (m, n, p) ; sir dung ham cdng ba gia trj
kiéu thyuc vi cac tham sé m, n, P kiéu thyc.

Pham vi hoat djng ciia bién:
Pén day, ching ta tim hiéu sau hon vé pham vi hoat ddng cua bién trong khi
viét chuong trinh. C++ cung cép kha niing khai bdo mém déo trong viéc sir
dung bién. N6i chung dé sir dung mét bién nao d6 thi diéu kién tién quyét la
né phai dugc khai bao, mot bién sur dung trong toan chuong trinh dugc goi
1 bién toan cuc, néu chi sir dung trong mét doan chuong trinh nao doé thi goi
1 bién dia phuong. Viéc sir dung bién tun theo quy tic sau:
- Bién khai bao trong khéi 1énh nao thi chi khéi 1énh d6 duge phép
sir dung
- Bién khai béo trong ham nao thi ham d6 dugc quyén sir dung va
chi tinh tir lic nao duoc khai bao
- Bién khai bén ngoai cc ham thi pham vi hoat djng cua né la tir
céac ham sau khi n6 dugc khai bao tré di s& duge sir dung no.

Vidy ham tong () trong vi du 5.1 & trén
int tong(int a, int b, int c¢)
( int tong;
tong = a + b + c;
return tong;
}
Trong than ham tong () c6 1énh khai bao bién tong kiéu nguyén, viy
tong chinh 1a mot bién dia phuong. Bién tong duoc khai béo trong
ham tong () va chi duge sir dyng trong pham vi ham tong (). Sau khi
16i goi ham két thic, bién tong sé bj huy di, khéng dugc sir dung nira.
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Vi dy 5.10. Xay dung ham tra vé tri tuyét d6i ciia mot sb
Giai:
#include<iostream>
using namespace std;
float tri_tuyet doi(float a)
{
float c:
if (a>0)
c=a;
else
c=-a;
return c;

}

int main()
{
float x,z;
cout<<"x= " ;7 cin>>x;

z=tri_tuyet doi (x);
cout<<"tri tuyet doi cua "<<x<<" la:

}

Trong vi du 5.10, ham tri_ tuyet doi () sir dung bién c 1a bién dia
phuong ctia ham, ham main () c6 hai bién dia phuong 14 x va z. Ham

tri_tuyet doi () khéng dugc phép sir dung bién x, z ctia ham
main () va ham main () ciing khong dugc phép sir dung bién ¢ cua

him tri tuyet doi().

Vi du 5.11. Minh hoa vé pham vi hoat ddng cta bién
#include <iostream>
using namespace std;
int a;
void ham_pham vi ()
{
int b;
b = 20;

cout<<"Gia tri cac bien goi tai ham_pham_vi ()

la: "<<endl;
cout << "a = " << a << endl;
cout << "b " << b << endl;
a = 40;
return;
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}
int main ()

{

int b;

a=5;

b = 10;

cout<<"Gia tri cac bien goi tai ham
main() "<<endl;

cout << "a = " << a << endl;

cout << "b = " << b << endl:;

ham_pham_vi();

cout<<"Sau khi goi ham_pham vi(), gia tri cac
bien la: "<<endl;

cout << "a

cout << "b

return 0;

" << a << endl;
" << b << endl;

}

Vi bién toan cuc a, 1énh hién thj gia tri 14n dAu tién va lan thir hai s&
hién thj gid tri dugc luu trong bién toan cyc a. Do trong ham
ham_pham_vi () c6 Iénh thay dbi bién toan cuc nén trong 1énh hién thj
gi tri a 14n thir ba né bj thay ddi thanh 40. V&i bién dja phuong b, lan
hién thi dAu tién s& hién thj gié trj dugc luu trong ham main (), l4n hién
thi thir hai s& hién thj gi4 tri luu trong him ham_pham_vi (), lin hién
thi thir ba lai dugc goi trong ham main () nén né van hién thj gia trj Iuu
trong ham main () 1a b=10.

5.3. Ham dé quy

Trong céc phén trén chiing ta da thiy c6 thé sir dung ham trong ham khic
hodic trong ham chinh (ham main ()). Tuy nhién trong C++ con cho
phép trong than cua ham c6 1&i goi dén chinh ham d6. Nhimg ham nhu
thé ching ta goi 14 ham dé quy. Hiéu mét céch don gian qua trinh goi
ham dén chinh né s& din dén ham dang viét dugc 13p di lp lai mot sb lan
tlly theo diéu kién cy thé. Ching ta s& nghién ciru cic ham nay qua mot
s6 vi du sau day.

Vi du 5.12. Viét chuong trinh tinh S, = 1+1/2 + 1/3 +...+1/n, n nhép tir
ban phim.

Giai: Dé tinh téng S, chiing ta s& di tinh S,.1, Sp2,...,S1, ta 6 cong thirc
d¢ quy nhu sau: S, = 1/n + S,,.;. Chuong trinh nhur sau:
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#include<iostream>
#include<cmath>
using namespace std;
double n;

void nhap ()
{
int i=1;
cout<<"n = "; cin>>n;

}
double tinh(double n)
{
if (n==1)
return 1;
else
return (1/n) + tinh(n-1);
}
int main()
{
nhap () ;
cout<<"Ket qua: "<< tinh(n);
return 0;

}
Néu ching ta muén tinh téng ching han S = 1 + 1/2% + 1/3* + ... + 1/n’
thi ching ta chi cin thay 1/n bing 1/(n*n) trong ham tinh () & trén.
Viéc xdy dung ham cho cac bai toan cung loai ciing dugc thyc hién
tuong tir.

Vi du 5.13. Viét chuong trinh tinh S = 1 + 1/(1%42%) + 1/(22 + 3) + . +
1/((n-1)* + n?).

Giai: Cach giai tuong ty nhu vi du 5.12. Chuong trinh nhu sau:
#include<iostream>
#include<cmath>
using namespace std;
double n;
void nhap()
{

int i=1;

cout<<"n = "; cin>>n;
}
double tinh(double n)
{
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if (n==1)
return 1;
else
return (1/(n*(n-1) +n*n)) + tinh(n-1);
}
int main()
{
nhap () ;
cout<<"Ket qua: "<< tinh(n);
return 0;

}

Vidy 5.14. Viét chuong trinh tinh n! Theo cong thic n! = 1.2.3...n
Giai:
#include<iostream>
using namespace std;
int giaithua(int m)
{
if (m==1)
return 1;
‘else
return m*giaithua(m-1);
}
int main()
{
double n;
cout<<"Nhap vao gia tri cua n: ";
cin>>n;
cout<<"Gia tri cu n! la: "<<giaithua(n);
return 0;

}

Vi dy 5.15. Tinh cAc sb Fibonacci thir n (ki hiéu 13 F,), trong d6 Fo =1; F;
=1; Fa = Fn.t +Fsa.

Giai: Ching ta thiy ring F, chinh la cong thirc truy hdi dé quy, nhu vy
ham d¢ quy sé sir dung tryc tiép cong thirc nay.
#include<iostream>
using namespace std;
int fibo(int m)
{
if ((m==0) || (m==1))
return 1;
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else
return fibo(m-1) + fibo(m-2);

}
int main()
{

double n;

cout<<"Nhap vao gia tri cua n: ";

cin>>n;

cout<<"Gia tri cua so Fibonacci thu n la
"<<fibo(n});

return 0;
}

Vi dy 5.16. Bai todn thap Ha Ngi: Cé n dia dat tai coc 1, kich thudce cac
dia 12 khac nhau va dia bé nim trén dia to, cin chuyén n dia tir coc 1 sang
coc 3 va sir dung coc 2 1am trung gian theo diéu kién sau:

- Ma@i lan chuyén chi dugc 1 dia

- Céc dia trén mdi coc phai thoa méan didu kién dia nho ludn ndm
trén dia to

Giai: Y tuéng dé quy chuyén n dia tir coc 1 sang coc 3 nhd coc 2 lam
trung gian nhu sau:

- Chuyén n-1 dia tir coc 1 sang coc 2 nhd coc 3 1am trung gian,

- Chuyén 1 dia tir coc 1 sang coc 3,

- Chuyén n-1 dfa tir coc 2 sang coc 3 nhd coc 1 1am trung gian.

Chuong trinh nhur sau:

#include<iostream>
using namespace std;
void chuyen(int n, int a, int b, int c)
{ if (n==1)
cout<<"Chuyen mot dia tu coc "<<a<<" sang coc
"<<e<<"\n";
else
{ chuyen(n-1, a,c,b):
chuyen(l, a,b,c);
chuyen (n-1, b,a,c);}
}
int main()
{

int n;
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cout<<"Chuong trinh de gquy cho bai tcan Thap Ha
Noi "<<endl;
cout<<"Nhap vao so dia can chuyen n = ";
cin>>n;
cout<<endl<<"Thu tu chuyen dia nhu sau: "<<"An";
chuyen(n,1,2,3);
return 0;

}
Két qua chay thir nghzgm chuo*ng trinh nhu sau:

Chuong t11nh de guy cho bai toan Ihap Ha Noi

Nhap vao so dia can chuyen n = 4

chuyen dia nhu sau:
mot dia to coc
mot dia tu coc
mot dia tu coc
mot dia tu coc
mot dia tu ‘tcoc
mot dia tu coc

sang
sang
sang
sang
sang
sang
sang
sang
sang
sang
sang
sang
sang
sang

mot dia tu coc
mot dia tu *Toc
mot ‘dia tu’coc
mot dia tu‘coc
mot dia tu® coc
mot dia tu coc
mot dia tu coc
mot dia“tu coc
mot dia tu coc

B0 ek ok D L) D 0D ek e L) ) b P el ek
L
LD bk bk LI LD DI = P LI LI DD

Bai tip chuwong 5

Bai 1. V&i mbi khai‘ bao ham sau ddy xac dinh s0 lugng, kiéu va thir ty
céac gia tri dugce truyén vao khi ham do6 duge goi.

a) float dien_tich_hinh_chu nhat (float a, float b)

b) int dien_tich_hinh chu nhat(float a, float b,
float &s)

c) float can_bac_hai(int a)

Bai 2. Chon cau sai trong cdc cdu sau day:

a) Ham khéng tra lai gia trj thi khong cin khai bao kiéu gia trj ciia ham.
b) Cac bién dugc khai bao trong ham la cuc b, tu xoa khi ham thuc hién
xong.

¢) Ham khong tra lai gia trj s& c6 kiéu gi4 tri ngam dinh la void
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d) Ham 14 don vi doc lap, khong dugc khai bdo ham 16ng nhau.

Bai 3. Chon cdu ding nhit trong cc ciu sau day:

a) Ham phai dugc két thic véi 1 cau lénh return: Phai c6 it nhdt 1 ciu
lénh return cho ham.

b) Céc cdu Iénh return dugc phép nidm & vj tri bit ky trong than ham.

¢) Khong cén khai bao kiéu gi4 tri tra lai cia ham néu ham khéng c6 lénh
return

Bai 4. Chon cdu sai trong cac cdu sau day:
a) S6 tham s6 thyc sy phai bing s tham sb hinh thirc trong 101 goi ham.

b) Cac bién cuc bd trong than ham dugc chuong trinh dich c&'ip phat b
nha.

¢) Cac tham s6 hinh thic s& dugc cép phat b§ nhé tam thoi khi ham duge
goi.

d) Kiéu cua tham sé thyc sy phai bing kiéu cuia tham sé hinh thirc twong
tmg va&i no trong 161 goi ham.

Bai 5. Dé thay ddi gia trj cia tham bién, cic ddi cia ham can khai bao
dudi dang:

a) Bién binh thudng va tham s6 dugc truyén theo gia tri.

b) Bién binh thudng va tham sb dugc truyén theo dia chi.

¢) Bién tham chiéu va tham s dugc truyén theo gia tri.

Bii 6. X4c dinh kiéu dir liéu va pham vi hoat dong ciia céc bién trong
doan mi sau day:
#include<iostream>
using namespace std;
int volts;
long int resistance;
double current;
int main()
{ int power;

double factor, time;
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sir dung bang dé xac dinh nhu hinh sau:

return 0;
}
double roi(int matl, int mat2)
{

int count;

double weight;
return weight;

}
int step(double first, double last)

int h; double frac;

return 10*h;

Tén bién Kiéu cia bién Pham vi
volts int Ham main(),
roi(), va
step ()

Panh dau cac doan ma tuong img véi cic pham vi cia mi bién &

tren.
Xac dinh kiéu va pham vi hoat dong cua céc tham sé trong cac
ham.

Bai 7. Viét céc khai bio ham cho cic trudng hop sau day:

Ham check () ¢6 3 tham s trong d6 tham sb dau la nguyén, 2
tham s6 sau la thuc, ham khong tra vé gia trj no.

Ham findAbs () c6 mt tham s thuc va tra vé gid tri tuyét déi
ctia tham sé dé.

Ham powfun () c6 hai tham s nguyén a va b, ham tra vé gia trj

cua a’.

Bai 8. a. Dinh nghia mdt ham c6 tén 13 hien thi () c6 ba tham sb. Tham
s6 thir nhét c6 kiéu nguyén, tham s thir hai va thit ba ¢6 kiéu thuc. Than
ctia ham c6 nhiém vy hién thi c4c gi4 trj ciia ba tham sb 1én man hinh.
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b. Viét ham main () nhdp vao ba bién a kiéu nguyén, b va ¢ c6 kiéu
thuc; goi ham hien thi () vdi ba tham ) thuc sua, b, c dé kiém tra
két qua.
Bai 9. a. Viét ham c6 tén findAbs () c6 mdt tham sb nguyén, tinh gia
tri tuyét ddi cia n6 va in két qua 1én man hinh.
b. Viét chuong trinh goi ham £indAbs () trong hAm main () dé hién thj
gia trj tuyét dbi ciia mot sé a kiéu nhap vao tir ban phim.
Bai 10. a. Viét ham bscnn () ¢6 hai tham sé a va b dé tinh bdi sb chung
nho nhit cua s6 a va b. Haim nay dugc tinh bing cich sir dung ham
ucln () da duge dinh nghia trong vi du 5.6.
b. Goi ham bscnn () trong ham main () dé hién thi gia tri bdi s chung
nho nhét cta hai sb x, y nhap vio tir ban phim.
Bai 11. Viét chuong trinh véi céc ham, cong, trir nhan, va chia hai sb
thuc véi nhau.
Bai 12. a. Thé tich ciia mot hinh tru V dugc cho bdi cong thire sau:

V =nrl
trong d6 r 14 ban kinh hinh try, va 1 12 chiéu dai cia né. Sir dung céng
thirc trén viét ham V_hinh tru() c6 hai tham s6 la r va 1, ham tra vé
gié trj thé tich cua hinh try trong tmg.
b. Viét chuong trinh goi hdm V_hinh tru () trong him main () dé tra vé
dién tich cia mt hinh tru c6 bén kinh r va chiéu dai 1 nhap tir ban phim.
Bai 13. a. Dién tich hinh tru S dugc cho bai cong thirc:

S =2nrl
Vi r 12 ban kinh, 1 12 chiéu dai hinh try.
Str dung cong thirc trén dé dinh nghia him S_hinh_tru () c6 hai tham
sbrval.
b. Viét chuong trinh goi him S_hinh tru() trong him main () dé
hién thi dién tich cta hinh try véi r va 1 nhip tir ban phim.
Bii 14. a. Dinh nghiaham S_V_hinh_tron () c6 I tham sé tham trjr,
2 tham sb tham chiéu dé nhan vé dién tich va chu vi hinh tron.
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b. Goi hdm SV _hinh tron() trong ham main () dé hién thj dién
tich va chu vi hinh tron véi ban kinh r nhap vao tir ban phim.
Bai 15. a. Dinh nghia ham r hinh_tron () dé tinh ban kinh r khi biét
chu vi cua hinh tron.
b. Dinh nghia ham S_hinh tron () dé tinh dién tich hinh tron bang
cdch s dung ham r_hinh_tron () da dinh nghia ¢ trén.
c. Goi ham S_hinh_tron ()trong ham main () dé hién thj dién tich
hinh tron khi chu vi duge nhap vao tir ban phim
Bai 16. a. Pinh nghia ham S_tam_giac() dé tinh dién tich cua mét
tam gidc v6i ba tham s6 tham trj 12 d dai ba canh tam giac, mot tham sb
tham chiéu 1a dién tich cuia tam giac do.
b. Goi ham S_tam_giac () trong ham main () dé hién thj dién tich
cua tam gidc c6 do dai ba canh nhéap vao tir ban phim
Goi y: sir dung cong thirc Heron:

S=\Jlp(p-a) p-b)p-c) Vi p=%

Bai 17. a. Dinh nghia ham dem giay () ¢6 cc tham s tham tri 14 gio,
phut, giay va mgt tham sé tham chiéu 1a tong_so_giay. Ham c6 nhiém vy
tinh toan téng sb gidy dugc truyén cho ham.
b. Goi ham dem_giay () trong hAm main () va hién thi gia tri téug sb
gidy tir so gio, phut, gidy dugce nhép vao tir ban phim.
Bai 18. a. Sur dung thuit toin Newton_Raphson dé dinh nghia ham
Sqrt () dé tinh cin béc hai clia mdt gia tri dugc truyén vao cho ham dé.
(Khoéng str dung ham sqrt ()).
b. Goi ham Sqrt () trong haim main () dé tinh cin bac hai clia mdt sd
thue nhép vao tir ban phim.
Goi y: Thuét toan Newton_Raphson:

Xn+) = (Kn +a/ Xn) /2
V6i n cang 16n thi @9 chinh x4c cang 16n. Néu ta mubn c6 do chinh xac la
e thi ta tinh cho tdi khi [x, — xp.| <e
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Bai 19. a. Dinh nghia ham luy thua () c6 hai tham sé x va y dé tinh
gid trj x liiy thira y.

b. Viét chuong trinh goi ham luy thua () trong ham main () dé tinh
a lily thira b v6i hai bién a, b dugc nhép vao tir ban phim (yéu cu khong
str dung ham pow () ).

Bai 20. a. Dinh nghia ham chan_le () c6 | tham s6 x dé kiém tra x 13
s6 chin hay 1é.

b. Viét chuong trinh goi ham chan_le () trong ham main () dé cho
biét s6 a nhap vao tir ban phim 1a chin hay lé.

Bai 21. Cho cong thirc: Pi = 2.0*asin(1.0); ham asin () nim trong thu
vién cmath.

a. Dinh nghia ham pi () d& tinh toan gia tri ca pi theo cong thirc trén.

b. Viét chuong trinh goi ham pi () trong ham main ().

Bai 22. a. Dinh nghia ham max () ¢6 3 tham s6 kiéu nguyén, ham tra vé
gié tri 16m nhét cua 3 tham s6 db.

b. Viét chuong trinh goi ham max () trong ham main () dé hién thi gia
tri 16n nhét cia ba bién a, b, ¢ kiéu nguyén dugc nhdp gié tri tir ban phim.
Bai 23. a. Dinh nghia ham canh_huyen () ¢6 hai tham s6 12 46 dai hai
canh ctia mdt tam giac vudng, ham nay tra vé gia tri cia canh huyén cua
tam giac vudng do.

b. Viét chuong trinh goi ham canh_huyen () trong ham main () dé
hién thi két qua cua ham véi hai canh cua tam giac vuéng duge nhép vao
tir ban phim.

Bai 24. a. Dinh nghia ham phuong_trinh bac_1() ¢6 2 tham s6 kiéu
nguyén, ham nay thuc hién viéc giai phuong trinh bac nhit: a*x + b =0.

b. Goi ham phuong trinh bac 1() trong him main () dé kiém
tra hoat dong cua ham.

Bai 25. a. Dinh nghia ham pt_bac_hai () dé giai phuong trinh bac
hai: a*x> + b*x + ¢ =0
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b. Goi ham pt_bac_hai () trong ham main () dé kiém tra hoat dong
cua ham.

Bai 26. Viét ham yearcal () véi ba tham sb y, m, d (d = 1900) tuong
umg la ngay, thang va nam. Ham tra vé s6 ngay tinh tir moc 1/1/1900,
Bai 27. Viét chuong trinh gbm cac yéu céu sau:

a. Viét ham thap phan () tra vé gi4 tri thdp phan cia mét sb thuc
dugc truyén vao cho ham

b. Viét ham main () dé nhap dir li¢u roi truyén gia tri vira nhép vao cho
ham thap phan (), hién thi gia trj d6.

Vi du: Nhap vao gia tri 9.12345 thi s& in 1én man hinh 0.12345

Bai 28. Thut toan lam tron mét s6 thap phan dén n chir s6 sau dau phay
thire hién nhu sau:

Buéc 1. Nhan sb d6 véi 107

Budc 2. Cong thém 0.5;

Budc 3. X6a phan thap phan;

Budc 4. Chia sb con lai cho 10"

a. Viét ham lam tron () c6 hai tham sb, sir dung thuat toan trén va
lam tron mot s6 thap phan a vé sé thap phan véi n chit sb sau diu phiy.

b. Viét ham main () dé nhép a (s6 can 1am tron) va n (sb chir sb sau diu
phiy) vio tir ban phim, truyén tham s6 a va n cho ham lam_tron(),
hién thi két qua sau khi thuc hién ham lam tron ()

Bai 29. M6t nam 13 nam nhuén néu né chia hét cho 400 hodc chia hét cho
4 va khong chia hét cho 100.

a. Viét ham nam_nhuan () dé kiém tra moét ndm cd phai la ndm nhuéan
hay khéng.

b. Viét ham main() dé nhip mot sb tr ban phim, ding ham
nam_nhuan () dé kiém tra s§ nhap vao c6 phai 1a nim nhuin hay
khong roi hién thi két qua 1én man hinh.
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Bai 30. a. Viét him phan_nguyen () dé tra vé phan nguyén cia mjt
s6 thap phan.

b. Viét ham main () dé nhip vao mét sb thip phin bat ky tir ban phim.
Ding him phan_nguyen () dé hién thj phan nguyén ctia s6 thap phén do.

Bai 31.a. Dinh nghia ham dbi tién change () gbm 7 tham s6 nhu sau:

Tham 56 diu tién 1a tharn tr; kiéu s6 nguyén (mterger) the hién tong )
tién cin ddi, 6 tham s tiép theo l1a tham bién kiéu sb nguyen gbém
hundreds, fifties, twenties, tens, fives, ones tuwong ung vai sb t& tién cb
ménh gid twong img la 100.000VND, 50.000VND, 20.000VND,
10.000VND, 5000VND, 1000VND sau khi di dugc dbi ra. Than ham
thuc hién viéc di sé tién tir tham sé dau tién thanh sé t& tién tuong img
véi cdc ménh gia trén sao cho tdng gié tri sau khi di phai bing tdng gia
tri nhap vao, wu tién ddi thanh tién c6 ménh gi4 cao nhit c6 thé.

b. Goi ham change () trong ham main () dé kiém tra hoat dong cia
ham, ;
Bai 32. a. Pinh nghia ham time () c6 mét tham tri nguyén (integer) tén
1a seconds va 3 tham chiéu nguyén (integer) cé tén 1 hours, mins, and
secs. Ham nay chuyén sb gidy truyén vio thanh mjt sé tuwong duong cua
gio, phat va gidy.
b. Goi ham t ime () trong hAm main () dé kiém tra sir hoat déng ciia ham.
Bai 33. a. Dinh nghia ham khoang_cach () nhén toa d§ vudng goc
cua hai diém: (x1, y1) va (x2,y2). Tinh khoéng céch gifta hai diém.
Khoang cich d giira hai diém dugc tinh bing cong thirc:

d= (5 -x) +(y-n)
b. Goi ham khoang_cach () trong ham main () dé kiém tra sy hoat
dong cua ham.
Bai 34. D) vong ciia mt rim thép phu thuge vao chirc ning cia né. Véi

rAm ndm ngang t6i da 12 L/240 (inch), trong khi véi rdm djt chéo 1a
L/180 véi L 1a chiéu dai cia xa.

113



a. Viét ham do_vong () dé tinh d6 vong t6i da véi tham sb dau vao la L
va chirc ning (ndm ngang hay chéo) va tra vé d6 vong t6i da cho phép
cta no.

b. Goi ham do_vong () trong ham main () dé hién thi 4o vdng tdi da
cho phép biét chiéu dai L dugc nhap vao tir ban phim

Bai 35. Chét long chay trong mét 6ng s& chia thanh hai dang hoic la
dang laminar hoic la dang turbulent. Téc d6 cua mdi loai dugc xac dinh
bing cong thirc sau: Vium = 21000/pd va Ve, = 4000p/pd, trong d6 Viay 12
tc d cua chat 1ong dang luminar, p 1a dd déo cua chat long, p la mat do
ctia chét 16ng, va d la duong kinh trong ctia éng.

a. Viét chuong trinh trong d6 c6 ham £1low() tra vé van téc Viam VA Viur.
b. Viét ham main () dé nhap cac tham s6 p, p, d vao tir ban phim,
truyén cac tham sb nay cho ham flow () roi hién thi 214 trl Viam VA Veur

Bai 36. Thuit toan sinh s ngdu nhién power residue method dugc thyuc
hién nhur sau:

Phuong phép nay bét dau véi mot sé m nguyén (cé n con sb), m goi la hat
giéng. Tiép theo nhan m véi 10™* -3 rdi ldy 6 sb cudi cuia két qua lam hat
gibng méi. Tiép tuc qué trinh nhu véy ta thu duge mét day cac sé ngiu
nhién, trong d6 sé trude 1am hat gidng cho sb sau. Néu hat gidng dau tién
la s6 1é, khong chia hét cho 5, va c6 sd chir s6 it nhét 1a 4 thi s& c¢6 5*10™?
s6 ngau nhién khac nhau dugc sinh ra trong mdi chu ky cua né.

Yéu cau: Viét chuong trinh ¢6 sir dung ham sinh cac sé ngiu nhién theo

phuong phap power residue method & trén. ,
Bai 37. Viét chuong trinh kiém tra tinh hiéu qua ciia ham sinh sé ngiu

nhién rand() & bai 36, str dung cac bién demkhong, demmoit, ..., demtam,

demchin dé dém sb lugng cic s ngdu nhién sinh ra trong doan tir

0 dén 9. Thuc hién lap lai khoang 1000 lan sinh cac sb ng?iu nhién rdi in

két qua cua cac bién 1én man hinh.
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Chuong 6

KIEU MANG

T rong cdc chuong trude, ching ta da tim hiéu viéc sir dung cdc
bién dé leu trir dir liéu, tuy nhién méi bién chi heu trir duoc mot
gid tri cu thé. Trén thuc 1é chung ta thuong gap cac bai todan can
phai xir Iy mét day cde pbd:n tir chz’ing han nhu mét day s6, mét
bang s6,... Dé biéu dién cdc dir liéu dang nay ching ta can dén
mét kiéu dix ligu trong C++ dé la kiéu mang. Hiéu mét cdch dom
gidn, kiéu mang c6 thé luu trit mét ddy cdc phan tir ¢6 cing kiéu
ké nhau trong bé nhé. Trong chuong nay, déc gia sé dwpe cung
cdp cdc khdi niém co ban vé cach khai bdo va sir dung mdng
ciing nhuw cdc vi du vé viéc sir dung mang.

6.1. Khai ni¢m mang

Dé xir Iy dir liéu giai quyét bai todn nhim bién dau vao thanh dau ra theo
mot yéu ciu nao @6 khi viét chuong trinh ching ta phai biét cach biéu
dién céc dir liéu d6 trong may tinh. Trong cic chuong truée ching ta da
c6 céc khai bao chéng han nhu: int numl; double num2;... cdc
khai bao nay chi cho phép Iuu trix cac gi tri don 1é. Trén thuc té chung ta
gip nhiéu bai todn cén biéu dién ¢ dang cdc bang ching han ddy céc s
nguyén t6 (bang 6-1), day cac s6 vé nhiét d¢ trung binh (bang 6-2), hay
bang so ligu vé diém cua sinh vién (bang 6-3),... Khi 2ap cac bai toan
nhu trén chiing ta phai can dén kiéu dix liéu cho phép biéu dién cac giatrj
theo dang bang, C++ cung cép kiéu dir liéu mang. Mgt bién c6 kiéu mang
trong C++ cho phép leu trie mét ddy hiru han cdc phan tir c6 cung mgt
kiéu dix li¢u lién tuc trong bé nhé. C6 cac loai mang nhu mang mét
chiéu, mang hai chiéu, mang nhiéu chiéu,... trén thyc té chiing ta chi gap
céc bai toan sir dung mang mét chiéu, hai chiéu va ba chiéu.

Béng 6-1. Day cdc sb nguyén tb

2 3 5 7 11 13 17 19

Bang 6-2. Chi s6 nhi¢t dj trung binh
|30|35.2|33[32[32| 29 | 37 | 23—}
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Bing 6-3. Bang s6 li¢u vé diém ciia thi sinh

To Li Ho Va Su Di TB
SVi1 5 7 6 4 8 9 6.50
Ssv2 7 8 8 5 9 8 7.50
SV3 6 7 8 6 8 6 6.83
Sv4 8 8 8 9 8 9 8.33
SVs5 8 9 4 5 8 6 6.67
SVé 7 8 9 0 0 9 5.50
SV7 7 8 9 0 6 8 6.33

6.2. Mang m{t chidu

Mang mét chiéu rat hay gap trong cac bai toan thyc té nhu sip xép day
s6, liét ké cac day sb theo tiéu chuin nao d6, tim gié tri 16m nhat, nhé nhét
clia mgt diy sb. Sau diy ching ta s& tim hiéu céch khai bao cling nhu
viéc sir dung né trong khi viét chuong trinh.

6.2.1 Khai bdo ming mjt chiéu

Pé khai bio mang mét chiéu ta c6 thé sir dung cac cach sau:
<tén kidu dit 1iéu> <tén mang>[sé thanh phan]; (i)
<tén kiéu dit liéu> <té&n mang>[sé thanh phdn]={diy gi4
tri}; (ii)
<tén kiéu dit 1iéu> <tén mang>[] = (day gid tri); (iii)
Khi ching ta khai bdo mang mét chiéu thi m&i phan tir s& duge dic tnmg
bdi mot chi sb dé xac dinh phin tir d6 trong mang. Céc chi sé & day la
nhimg sb nguyén dugc dénh bit dau tir 0, 1, 2,... Mudn truy xuét dén phin tir
nao thi chiing ta chi can ghi tén mang kém theo chi sb ciia phén tir d6.
Trong céac cach khai bao (i), (11), va (111) & trén ta c6 céc giai thich
nhur sau:

- <tén kiéu dit liéu> la kiéu dir liéu cia cc thanh phin,

cc thanh phan nay c6 kiéu giéng nhau
- <tén mang>: La tén do nguoi sir dung dat, phai tuin theo quy

tac dat tén bién trong C++
- [sb thanh phan]: la sb lugng cic phan tir 16n nhét c6 thé cé
i trong mang
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- Trong khai bio dang (ii), chung ta c6 thé khdi tao céc gié tri cho
mang, ¢6 thé sé lugng gi4 tri khong bing sb thanh phan, céc gia
tri con lai dugc chuong trinh khéi bang 0. Déi véi dang (iii),
khong cin sb thanh phan, tuy nhién gi4 tri nay s& dugc tinh bing
s6 lugng cdc phan tir trong day gié tri khi tao.

Mot sb vi du vé khai bao méang nhu sau:

- Khai bio mdt mang sb nguyén chira téi da 7 phan tir ta viét nhu

sau:
int a[7];

- Khai bao mdt mang sd thuc chira tdi da 100 phin tir ta viét:
double b[100];

- Khai bao va khéi tao gia tri ching han:
int a[10] = {10, 100, 1000};

- Khai bao khéng cin sb lugng cac phin tir:
float c[] = {2, 3, 5, 7, 1l1}.

6.2.2. Nhdp xudt diz li¢u cho mdang mpt chiéu

Pé nhap gia tri cho cic phén tir cia mang ching ta phai tién hanh nhap
timg phan tir mét. Ching han néu ching ta mudn nhip gia tri cho mét
bién x thong thudmg ching ta ghi cin>>x, tuong tu véi mang dé nhap
gia tri cho phén tir thir nhét cho mang a chiing ta ghi cin>>a[0]; phan
trthirhai s€ld cin>>a[1];..

Dé nhap dir liéu cho mt mang a nio d6 chira n phan tir chiing ta phai sir
dung vong 1ap dé didu khién céc chi s cia n6, ching han doan 1énh sau
s& dung dé nhap dir liéu cho c4c phan tir cia mang a.

int a[5];

for (i=0; i<=4; i++)

{ cout<<”Nhap vao gia tri cho mang: “;
cin>>a(i];

}
Pé in mang hay in gié tri cc phan tir cia mang ching ta sir dung cau
lénh cout va tién hanh in timg phin tir mdt theo yéu ciu cua bai toan.
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Ching han dé in phan tir thir 2 clia mang a ta viét cout<<a [1], in phin
tir thir 5 cila mang a ta viét cout<<a[4].

Vi dy 6.1. Cho mang a c6 n phan tir, trong d6 cac phan tir la nhimg sb
nguyén. Yéu cau:

- Nhip n va céc phan tir vao tir ban phim;

- Tinh va in 1én man hinh trung binh cdng cac phan tir ciia méang;

- In1én man hinh gia tri 16én nhét va nho nhit cua mang;
Giai: Dé viét chuong trinh cho bai nay, chung ta sé& sir dung cac ham, mdi
ham tuong (mg v&i mot cong viéc trong chuong trinh. Chiing ta s& viét ba
ham tuong tmg dé nhap dir li¢u, tinh trung binh cong va tim gia trj l6n
nhét va nho nhét ciia mang.
#include<iostream>
using namespace std;
int n, a[l100];
void nhap()
{

int i=1;

cout<<"So phan tu cua mang = "; cin>>n;

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

{

cout<<"a["<<i<<"] = ";
cin>>a(i];

}
void tbc ()
{
float s=0;
for (int i=0; i<n; i++)
s = s+ali];
cout<<"Trung binh cong la: "<<s/n<<endl;
1
void max_min ()
{
int max, min;
max = a[0];
for (int i=1; i<n; i++)
if (max<af[i])
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max =a[i];
cout<<"Gia tri lon nhat cua mang la:
"<<max<<endl; y
min = a[0];
for (int i=1; i<n; i++)
if (min>a[i])
min =a[i];
cout<<"Gia tri nho nhat cua mang la:
"<<min<<endl;
}
int main()
{
nhap () ;
tbe ()
max_min();
return 0;
}
Vidu vé két qua thyc hién chuong trinh nhu sau:

50 phan tu cua mang = 4

r

§a[3] = 3

Trung binh cong Ta: 5.25

Gia tri lon nhat cua mang la: 7
Gia tri nho nhat cua mang la: 3

Vi du 6.2. Cho mang a c6 n phén tir, trong d6 céc phin tir 1 nhimg sé
nguyén. Yéu ciu:

- Nhap n va cac phén tir vao tir ban phim;

- In1én man hinh c4c s6 chin cia mang;

- In1én man hinh c4c s6 chinh phuong clia mang.
Giai: D& in cdc s chin, ching ta duyét mang va kiém tra céac phén tir
théa man diéu kién va in 1én man hinh. Dé kiém tra mot s8 x 13 s6 chinh
phuong hay khong chiing ta ldy can bac hai ciia né va kiém tra xem d6 c6
phai 1 s6 nguyén hay khong? Néu két qua 1a sb nguyén thi x s& 14 sb
chinh phuong. !
#include<iostream>
#include<cmath>
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using namespace std;
const int SOPT=100;
int n, a[SOPT];

void nhap ()

{
int i;
cout<<"Nhap so phan tu cua mang : "; cin>>n;
for (i=0; i<n; i++)
{
cout<<"a["<<i<<"] = ";
cin>>alil;
}
}

void insocp()

{
int i;
cout<<"\nCac so chinh phuong cua mang: ";
for (i=0; i<n; i++)
if (a[i]>0)
if (sgrt(a[i])==int(sgrt(alil)))
cout<<a[i]<<" ";

}

void insochan ()

{
int i;
cout<<"\nCac so chan cua mang: ";
for (i=0; i<n; i++)
if (a[i] % 2 ==0)
cout<<a[i]<<" ";
}

int main{()
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nhap () ;
insochan() ;
insocp();
return 0;

}



Vi du vé két qua thyuc hién chuong trinh nhu sau:
) 50 pr’aru tu cua m:mg 6
2

"

TR

chan cua mang: 2 4 16
- c chinh phuong cua mang: 4 16 9 25

Vi du 6.3. Khai bdo ba mang mot chiéu c6 tén current, resistance, va
volts. Mdi mang chira n phan tir (n nhap tir ban phim). Nhap céc gié tri
cho cac mang current va resistance. Gia trj mang volts dugc tinh nhu
sau: volts[i] = current[i] * resistance[i]. In két qua 1én man hinh theo ba
cdt 14n luot 1a gid tri cia current, resistance va volts tuong (mg.

Giai: Chiing ta s& viét mot ham nhap céc phan tir cho hai mang va mét ham
tinh va in két qua cia mang volt 1én man hinh. Chuong trinh nhu sau:
#include<iostream>
#include<cmath>
using namespace std;
float current[100], resistance(100], volts[100];
int n;
void nhap()
{
int. i
cout<<"Nhap so phan tu: "; cin>>n;
cout<<"Nhap gia tri cho mang current"<<endl;
for (i=0; i<n; i++)
{
cout<<"current ["<<i<<"] = ";
cin>>current([i];
}
cout<<"Nhap gia tri cho mang volts: "<<"\n";
for (i=0; i<n; i++)
{
cout<<"volts["<<i<<"] = ";
cin>>volts([i];
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void tinh_toan()

{

int i;
for (i=0; i<n; i++)
resistance[i] = volts[i]*current([i];

cout<<"Hien thi ba mang theo cot: "<<endl;
cout<<"wvolts current resistance "<<endl;
for (i=0; i<n; i++)

"<<current[i]

}

int main()

{

}

cout<<" "<<volts[i]<<"
<" "<<resistance[i]<<" "<<endl;
nhap () ;
tinh_toan();
return 0;

Vi du vé két qua thuc hién chlmng trinh nhu sau:

0 tu: 4
cho mang current

3

H
'\lm-hN-‘ waunn

4
i gho mang volts:

i ba mang theo cot:
volts current resistance

Vi du 6.4. Cho day s6 ay, 2y, ..., a, la cac sb nguyén. Yéu ciu viét
chuong trinh thyc hién:
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Nhip day sé trén tir ban phim;
In lén man hmh cdc sb hoan thién cua diy trén. Mot so goi la

hoan thién néu gia tri cia n6 bang tdng gia trj cac udc s6 cua né
khong ké chinh né.



Giai: Dé xac dinh xem mot s& x nguyén c6 phai 1a s hoan thién hay
khéng ching ta phai di tim tit ca céc u6c sb cua x (trir chinh x) rdi tinh
tong lai, néu két qua bing x thi x s& 1a sb hoan thién. Chuong trinh nhu
sau:
#include<iostream>
#include<cmath>
using namespace std;
int n;
int a(100]);
void nhap()
{
int i;
cout<<"Nhap so phan tu cua mang: "; cin>>n;
for (i=0; i<n; i++)
{
coptecMa["egiggh] =
cin>>ali];

}
int kt_hoanthien(int x)
{ =
int i, tong;
tong=0;
for (i=1;i<x; i++)
if (x % 1 ==0)
tong=tong+i;
if (tong ==x)
return 1;
else
return 0;
}
//In cac so hoan thien
void inkg()
{
int i;
cout<<"Cac so hoan thien cua mang a: "<<endl;
for (i=0; i<n; i++)
if (kt_hoanthien(a[i])==1)
cout<<afi]<<" ";
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}
int main()
{
nhap () ;
inkg() ;
return 0;
}
Vi du vé két qua thuc hién chu'cmg trinh nhu sau:

5.

28

Cac so hoan thien cua mang a:

6.2.3. Sdp xép va tim kiém trén mang mjt chiéu

Bai toan sép xép 14 qua trinh bé tri lai mot day cac phén tir theo mot tiéu
chuan nao d6. Ching han nhu sap x3p danh séch sinh vién theo diém, sép
xép ket qua thi hoc sinh gidi, sdp xép cac mat hang theo don gié ... Trén
thyc té yéu ciu sip xep xuat hién thudng xuyén trong cic cong vige hang
ngdy. Muc dich cua phan nay tap trung vao sap xep trén mang mot chieu
dya trén gia tri cac phén tir d6. Trén thuc té c6 6 phuong phap sip xép
tang dan (giam dan) cia mot diy s béo gbm cac phuong phép: lua chon
(sefecnon sort), chén truc tiép (insertsion sort), ndi bot (bubble sort), sz"np
xép nhanh (quiksorf), va sir dung cay nhj phan (heap sorr). Ching ta s&
tim hiéu hai phuong phap 1a sip xep bing phuong phap lua chon va sip
xep béng phuong phép chén truc tiép thong qua cac vi du sau.

Vi dy 6.5 Cho méng a c6 n phén tir, trong d6 céc phan tir 12 nhimg sb
nguyén. Yéu cau:
- Nhiép n va céc phan tir vao tir ban phim;
- Sap xép mang theo gia tri ting din bing thuét t54n sip xép kiéu lya
chon.

Giai: Cho diy a,, ay,..., a,, thuat toan sip xép bing phuong phap lya
chon thyc hién nhu sau: tai buéc thir i (1 < i < n-1) ta di tim gia trj nho
nhat trong doan [a;, aj+1,...,a,) va dit vao vi tri thir i.
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#include<iostream>
#include<cmath>
using namespace std;
int n;

int a[100];

void nhap ()

{

int i=0;

cout<<"Nhap so phan tu cua mang: "; cin>>n;

for (i=0; i<n; 1i++)
{
cout<<"a["<<i<<"] = ";
cin>>ali];
}
}
void sapxep ()
{
int i,j,m, tg;
for (i=0; i<n-1; i++)
{
m= i;
for (j=i+l;j<n;j++)
if (aljl<alm])

m =3;
if (m 1=i)
{tg = a[il;a[i] = a[m]; a[m]

cout<<"Ket qua sap xep: ";
for (i=0; i<n; i++)
cout<<a[i]<<" ";

}

int main()

{
nhap () ;
sapxep () ;
return 0;

}
Vidu ve Kkét qua thuc hién chuong trinh nhu sau:
.r.Aﬁ- _,leldli Lu Cua nu.ru

.

-l:-mb—-l.nq-:w.w

=tg;}

Vidu 6.6. Chomangacdn phin tir, trong d6 cac phén tir 13 nhimg sé

nguyén. Yéu ciu:
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- Nhip n va cic phén tir vio tir ban phim;
- S#p xép mang theo gia tri tang din bing thuat toan sip xép cheén
truc tiép.

Giai: Y tuong co ban cia phuong phép sip xép bang phucrng phap chén
truc tiép glong nhu y tudng ciia nguoi choi bai 35p xép cic cay bai theo
thir ty tang dén. Déu tién gia sir ddy chi c6 mot phan tir, khi phan tir tiép
theo dugc dua vao ta sé tim chd cho né sao cho tao thanh day hai phan tir
tang dan, twong tu ddi v&i phin tir thit ba, thi tu... thir n duge thém vao.
Chuong trinh nhu sau:

#include<iostream>
#include<cmath>
using namespace std;
int n;
int a[l100];
void nhap ()
{ int i=0;
cout<<"n = "; cin>>n;
for (i=0; i<n; 1i++)
{ cout<<"a["<<ic<™] = ";
cin>>ali];
}
}
void sapxep()
{ ant Y

for (i=1; i<n; i++)
{ x= ali]; j=i-1;
while ((j>0) && (x<a[ijl))
{alj+1] = aljl; j=j-1;}
alj+l)=x;
}
cout<<"Ket qua sap xep: ";
for (i=0; i<n; i++)
cout<<af[ij<<" ";
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int main() {
nhap () ;
sapxep () ;
return 0;

}

Vi du vé két qua thyuc hién chuong trinh nhu sau:

Ket qua sap xep: 22 35 8

___________ [N

Bai toan tim kiém 1a viéc tim xem su c6 mat cua mét phﬁn tir trong mot
diy da cho hay khéng. C6 mot sé cach tim kiém nhu tim kiém tudn ty,
tim kiém nhij phédn (4p dung cho day da sip xép), tim kiém trén cdy nhi
phan... Sau ddy chung ta tim hiéu phuong phép tim kiém tuin ty.

Vi du 6.7. Cho méng a c¢6 n phén tir, trong d6 céc phan tir 13 nhimg s6
nguyén. Yéu cau:

- Nhap n va cic phén tir vao tir ban phim;

- Tim va dém xem c6 bao nhiéu phan tir bing mét sé k cho trude.

Giai: Sur dung mét bién dém sb lugng céc phﬁn tir béng k. Chiing ta duyét
mang tir phan tir ddu tién dén phén tir cudi ciing va khi ¢é phdn tir cua
méng bang k thi bién dém s6 lugng s& dugc tang 1én mét don vi.
¢$¢include<iostream>
#include<cmath>
using namespace std;
int n, k;
int a[l100];
void nhap ()
{
int i;
cout<<"Nhap so phan tu cua mang: "; cin>>n;
for (i=0; i<n; i++)
{
cout<<"a["<<i<<"] = ";
cin>>a(i];
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cout<<"k = "; cin>>k;

}

void timkiem()

{
int i, dem;
dem=0;
for (i=0; i<n; i++)
if (a[i] == k)
dem = dem +1;
if (dem>0)

cout<<"Co "<<dem<<" phan tu bang "<<k;

else
cout<<"Trong mang khong co phan tu bang "<<k;

}

int main()
{
nhap () ;
timkiem() ;

return 0;

}
Vi du vé két qua thl,rc hnen chuong trinh nhu sau

"hap so phan tu cua mang

5
6

phan td bang 5

6.2.4. Mt s6 vi du khdc

Vi du 6.8. Cho mang a c6 n phén tir, trong d6 cc phan tir 1a nhimg sb

nguyén. Yéu cau:

- Nhdpn vacac ph.:”m tir vao tir ban phim

- Sﬁp xep mang sao cho phén tir chin ndm vé diu diy, phan tir lé

nim vé cudi day.

Giai: Dé sap xép phan tir chiin 1én diu day va phan tir cudi dimg cubi day
ching ta chi vigc duyét day néu c6 cap phfin tir (afi], a[j]) sao cho a[i] &
va a[j] chin trong khi i < j thi chiing ta s& ddi chd cua a[i] va a[j] cho

nhau. Chuong trinh nhu sau:

#include<iostream>
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#include<cmath>
using namespace std;
int n;
int a[100];
void nhap()
{
int i;
cout<<"Nhap so phan tu cua mang n = "; cin>>n;
for (i=0; i<n; i++)
{
cout<<"a["<<i<<"] = ";
cin>>ali];
}

}
void sapxep ()
{

int 1,35:
i=0; j=n-1;
do

{
while ((a[i] % 2)==0)
i=i+1;
while (a[j] % 2 !=0)
i=3-1;
if (i<j)
{
int tg = a[i];
ali]=alj]):
aljl=tg;
}
}
while (i<j);
cout<<"Ket qua sap xep: ";
for (i=0; i<n; i++)
cout<<a[i]l<<" ";
}
int main()
{
nhap () ;
sapxep () ;
return 0;
}

Vi du vé viéc thyc hién chuong trinh nhu sau:
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Vi du 6.9. Cho day sb a, as, ..., a, 12 céc sb thuc. Yéu cau viét chuong
trinh thuc hién:

- Nhap diy sé trén tir ban phim;

- Tim day con lién tiép dai nhat khéng giam cua day sb trén va in
két qua 1én man hinh.
Giai: Dé giai bai toan trén, cach don gian nhit 1a xét moi doan [i, j] va
kiém tra xem d6 c6 phai la doan khong giam hay khong va chon doan cé
do6 dai lom.
#include<iostream>
using namespace std;
int n;
float a[l1l00];
void nhap ()
{
int i;
cout<<"Nhap so phan tu cua mang: "; cin>>n;
for (i=0; i<n; i++)
{
cout<<ma["<<i<g")] = ";
cin>>ali];

//In doan co do dai khong giam
void inkg()

int i,3j,11,12,max;

max =0;

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

for (j=i+1;j<n;j++)

{
int tg=0; int k;
for (k=i;k<j;k++)
if(alkl>alk+1l])

130



tg =1;
break;

}
if ((tg==0) && (j-i+1>max))

max = j=-i+1l;
11=1i;
12=3;
}
}
cout<<"Day con khong giam dai nhat: ";
for (i=11; i<=12; i++)
cout<<a[i]<<" ";
}
int main()
{
nhap () ;
inkg():
return 0;

}
Vi du vé két qua thuc hién chuong trinh nhu sau:

> so phan tu cua mang: 6

{

o n

{
kg

4

Vi B o
[=a N SRV N S RV ]

'_ khong 'giam dai nhat: 2.5 5.6 7.4

Vi dy 6.10. Cho diy s6 nguyén ay, ay, ..., 3, (3 <n < 5000). Mot day sé
ay, ay, ..., a, duge goi la day ) dang song néu (ai-ai.))*(a; - ai+1) 20,V i
=2,...,n-1. Yéu céu kiém tra xem day sb a, ay, ..., a, ¢6 dang song hay
khong? Néu chua hay sip xép lai dé day sb c6 dang séng. Dix liéu nhép
tir ban phim va in két qua 1én man hinh.

Giai: Mot day 1a khong c6 dang séng néu ton tai chi sé i (1 <i <n) sao
cho (ai-ai.1)*(ai - ai+1) < 0. Néu ddy la khong c6 dang song ta sé sép xép
ddy d6 theo thir ty tang dan, gia sir sau khi s3p dugc day ting din b,
b2,...,bn, dé tao diy dang song ta sip nhu sau: by, by, by, by.y, bs, bya,...
Chuong trinh nhu sau

#include<iostream>
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using namespace std;
int n;
int a[5000];
void nhap()
{
int i=0;
cout<<"n = "; cin>>n;
for (i=0; i<n; i++)
{
cout<<"a["<<i<<"] = ";
cin>>ali];
}
}
void kt_sx()
{
int i,j,tg;
tg =0;
for (i=1; i<n-1; i++)
if (((a[i] - a[i-1])*(a[i] - a[i+1l])) < Q)
{
tg=1;
break;
}
if (tg==0)
cout<<"Day la day co dang song: ";
else //sap xep tang dan
{
for (i=0; i<n-=1; i++)
{
int m= i;
for (j=i+l;j<n;j++)
if (a[jl<alm])

m =j;

if (m !=1i)

{
tg = al[il;
afil = a(m];
a[m] =tg;

}
}
cout<<"\n";
for (i=0; i<n/2;i++)
cout<<a[i]<<" "<<a[n-i-1l]<<" ";
if (n % 2 '=0)
cout<<a[n/2 +1];
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}

}

int main()

{
nhap () ;
kt_sx();
return 0;

}

Vi dy 6.11. Cho hai méang sb thyc a va b da dugc sip xép tang dan tuong
{mg c6 m va n phan tir. Yéu cdu xdy dyng mang ¢ ¢6 m + n phan tr 13
hop cua tit ca cac phin tir cia mang a va b sao cho cac phan tir dugc sép
xéptingdin

Giai: Chuong trinh nhur sau:
#include<iostream>
#include<cmath>
using namespace std;
float a[1000], b[1000], c[2000];
int m,n;
void nhap ()
{
ine i
cout<<"Nhap so phan tu mang 1: "; cin>>m;
for (i=0; i<m; i++)
{
cout<<"a [ Necigg™ ] - n;
cin>>ali];
}
cout<<"Nhap so phan tu mang 2 "; cin>>n;
for (i=0; i<n; i++)
{
cout<<"b["<<ig<k"] = ";
cin>>b([i];
}
}
void hoanhap ()
{
int i,3,k;
i=0; j=0;k=0;
while ((i<m) && (j<n))

if (a[il<b[j]) //dua a[i] vao mang c
k=k+1;

clk] = a[i];
i=i+l;
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else

k=k+1l;
clk] = b[jl; //dua b[j] vac mang c
i=3+1;

}

if (i<m)
for (j=i;j<m;j++)

{k=k+1; clk]l=aljl:}

if (j<n)
for (i=j:;i<n;i++)

{k=k+1l; clk]l=b[i];}
cout<<"Ket qua mang c la: "<<"\n";
for (i=0; i<m+n; i++)

cout<<c[i]<<" ";
}
int main()
{
nhap () ;
hoanhap () ;
return 0;

}

Vi du vé két qua thyc hién chuong trinh nhu sau:

phan tu mgng
3 "
s -

6.3. Mang hai chiéu

Mang 2 chiéu hay con goi 12 bang bao gdm cac phan tir dugc bb trj theo
hang va cft. Kich thuéc mang hai chiéu s& dic trung bai sé hang va s6
¢t ciia nd, mdi phén tir mang hai chiéu s& dugce xac dinh béng hai chi so:
chi s6 hang va chi s6 cot.

Bing 6-4. Minh hoa ming hai chiéu c6 3 hang, 5 cjt

4 7 6 2 -10
30 2 1 100 1
3 7 -100 2 1
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Khai bdo ming hai chiéu

<kiédu da liéu > <tén mang>[m] [n];
trong d6: m, n tuong ung 1a sb hang va s6 cgt cua mang, kiéu dir liéu 12
kiéu cuia cac phén tir cia mang ching han nhu kiéu nguyén, kiéu thuc bé
khai bdo mang a c6 3 hang 6 c{t vdi cic phan tir nguyén ta viét int
a(3](4]; mang b c6 10 hang 10 cft cac phan tir la sé thuc ta viét
double b[10] [10];

Trong khai béo ciing c6 thé dugc khdi tao bing day cc dong gia tri, cic
dong céch nhau bai ddu phy, mdi dong dugc bao bai cap ngodc {} va
toan bd gia tri khai tao nim trong cip dau {}.

Truy xudt cde ph&n tir mdng hai chiéu

Tuong tu nhu mang mét chiéu, dé truy xuit dén mang hai chiéu ta ghi
tén mang kém theo céc chi sb clia phin tir d6 va dé trong ngoic vudng.
Chi s6 hang va chi sd cot ciia mang dugc dénh sé bat dau tir 0.

Chéng han sau khi khai bio mang nhu trén ta c6 thé ghi a[0][0] dé& x4c
dinh phan tir géc trai trén cia mang, a[0][1],... Dé nhap mang hai chiéu
tir ban phim ta phai tién hanh cho timg phan tir mét nhu nhimg bién
théng thuong; dé in cac phan tir ra man hinh chiing ta ciing thyuc hién in
timg phan tir mgt. D& duyét cc phan tir cia mang thudng ta ding vong
lap ¢é diéu khién cac chi s cia no.
Vi dy 6.12. Cho mét mang gém m dong va n cdt ghi cac gié trj nguyén (0
< m, n <100). Yéu cdu tinh va in 1én man hinh gi4 tri trung binh cua
mang do.
Giai: Dé tinh gia tri trung binh ctia mang hai chiéu ta s& duyét qua tit ca
cac phén tir cia mang, tinh tong va tinh gia tri trung binh rdi in 1&n man
hinh. Chuong trinh nhu sau:
#include<iostream>
using namespace std;
int main()
{

int a[100]([100];

int m, n, i, j, k;

double tong;

cout<<"Nhap so hang cua mang m = "; cin>>m;

cout<<"Nhap so cot cua mang n = "; cin>>n;
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cout<<"Nhap cac phan tu cua mang: "<<endl;
for (i=0; i<m; i++)

for (j=0; j<n; j++)

{

cout<<"a[" << i €¢ "0 g ] << "] =

cin >>afil[j]:
}
// Tinh gia tri trung binh cac phan tu
tong =0;
for (i=0; i<m; i++)
for (3=0; j<n; Jj++)
tong = tong + double(a[i][]j])/
tong = tong/(double(m*n));
cout<<"Gia tri trung binh cua mang la: "<<tong;
return 0;

}
Vi du vé két qua thyc hlcn chuong trinh nhu sau:

hap so hang Cua mang m = ¢
';hap so cot cua man
phan tu cua mang:

C

1

Vi dy 6.13. Cho mdt mang gbm m dong va n cdt ghi cic gia trj nguyén (0
< m, n<100). Yéu ciu in 1én man hinh gi4 trj 16n nhit va nho nhét cia
mang nay.
Giai: Qué trinh tim gi4 trj 1én nhét va nho nhét cia mang duge thyc hién
b&ng céch duyét toan bd cic phin tir clia mang. Chuong trinh nhu sau:
#include<iostream>
using namespace std;
int main()
{

int a[100][100];

int m, n, i, j, k, max, min;

double tong;
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cout<<"Nhap so hang cua mang m = "; cin>>m;
cout<<"Nhap so cot cua mang n = "; cin>>n;
cout<<"Nhap cac phan tu cua mang: "<<endl;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
{
cout<<"a[" << i << "," << jJ <<

cin >>a(i)(j];
}
// Tinh gia tri lon nhat va nho nhat
max=a[0] [0];
min = a[0][0]);
for (i=0; i<m; i++)
for (j=0; j<n; j++)
{
if (ali] [j]>max)
max = a[i] [3]);
if (afil[j]l< min)
. min = a(i][j]:
}
cout<<"Gia tri lon nhat cua mang
"<<max<<endl;
cout<<"Gia tri nho nhat cua mang
"<<min<<endl;
return 0;

}

. 4] 2
mang:

P

B
on rhat cua mang
1 nha nhat cua

||] =

la:

la:
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Vi du 6.14. Cho ma tran hai chiéu c6 n dong va m ct trong dé cac phén

tir 1a nhimg s6 nguyén. Yéu cau:
- Nhép m, n va mang a vao tir ban phim;

- Inlén man hinh gia tri én nhat ciia timg hang cta mang.
Giai: Dé tim gia tri 16n nhét cua timg hang ta thyc hién giong nhu mang

mot chiéu, chuong trinh nhur sau:
#include<iostream>
#include<cmath>

using namespace std;

int a[l100][100];

int m,n, k;

void nhap()

{

int i, §;
cout<<"Nhap so hang cua mang m = "; cin>>m;
cout<<"Nhap so cot cua mang n = "; cin>>n;

cout<<"Nhap cac phan tu cua mang: "<<endl;

for (i=0; i<m; i++)
for (j=0; j<n; j++)

{

colkgema[" €e i e "," L J L& "] = "

cin >>a[i][j]1:}
}
void inkg()
{
int i,3j, k,1, max;
for (i=0; i<m;i++)
{
max =a[i] [0];
for (3=0; j<n;j++)
if (a[i][j]> max)
max = a[i] [J];
cout<<"Gia tri max cua hang
"<<max<<endl;
}
}
int main()
{
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nhap () ;
inkqg() ;
return 0;

}
Vidu vé két qua thyc hién chuong trinh nhu sau:

Jiap s0 hang cua mang m 2

“hap so cot cua mang n = 3

“hap cdc phan tu cua mang:

[0,0] = 4 }

aa tr1 max cua‘*hang 0la: 8
»ka tri max cua hang 111 9

Vi dy 6.15. Cho mang hai chiéu kich thuéc m, n chi chita cac sb 0 va 1.
Yéu cau:

- Nhép m, n va mang a tir ban phim;

- In Ién man hinh c4c mién lién théng gdm toan s6 1 cia mang a.
M3i mién lién théng dugc dinh nghia 14 mién 16m nhét toan s6 1
trong d6 hai 6 bat ki clia mién déu lién thong véi nhau theo nghia
néu mudn di tir 6 nay dén 6 kia ta c6 thé di chuyén qua day céc 6
ké canh chira toan s6 1.

Giai: Chung ta c6 thé giai bai toan nay bing dé quy hoic khéng dé quy.
Sau diy phuong phép giai bing dé quy s& dugc sir dung. Xut phat tir
mot & chira s 1, qua trinh tim kiém mién lién thong s& dugc loang ra 4 6
ké canh véi n6 dén khi nao khéng loang dugc nira thi ta sé thu dugc mot
mién lién théng. Qua trmh s& tiép tuc voi cac 6 chira s 1 khac. Dé thuan
tién cho viéc tinh chi s6 chiing ta s& sir dung cac phan tir clia mang bat
du tir chi s6 1a 1. Chuong trinh nhu sau:

#include<iostream>

#include<cmath>

using namespace std;

int a[100][100]; int m,n,k;

int kt[100][100];

void nhap()
{

int i=1;
do
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{cout<<"Nhap so hang cua mang m = "; cin>>m;
cout<<"Nhap so cot cua mang n = "; cin>>n;}
while ((n<100) && (m<100));
cout<<"Nhap cac phan tu cua mang: ";
for (i=1l; i<=m; i++)
for (int j=1; j<=n; Jj++)
{
COUt<<"a.[" << 1 << ||’ll << j << ll] =t ";
cin >>a[i][j]7)
cout<<"\nDu lieu nhap: \n";
for (i=1; i<=m; i++)
{
for (int j=1; j<=n; j++)
cout<<al[i] [j]<<" ";
cout<<"\n";
}
for (i=1; i<=m; i++)
for (int j=1; j<=n; j++)
if (afi](j]==1)
kt[i][3] =0:
else
} kt[1][j]=1;
void thu(int i, int 3)
{
kt[i][31=1;
cout<<i<<" "<<j<<"\n";a[i] [j1=0;
if ((i-1>0) && (a[i-1][jl==1))
thu(i-1,3):
if ((i+l<=m) && (a[i+1l][]j]l==1))
thu (i+1,3):
if ((j+1l<=n) && (a[i][j+1l]l==1))
thu(i,j+1);
if ((3-1>0) && (a[i][j-1]==1))
thu(i,j-1);
}
void inkg()
{ int i,j, dem;
dem =0;
for (i=1; i<=m;i++)
for (j=1;j<=n;j++)
if ((ali)[§)==1) && (kt[i][j]==0))
{ dem= dem +1;
cout<<"Mien lien thong thu "<<dem<<":\n";
thu(i,j):

}

int main()

{
nhap () ;



inkg():
return 0;

}
Vi du vé két qua thuc hién chuong trinh nhu sau:

Du lieu nhap:
1118 5]
4“8 B0
1118

AB 11
#4111 1
Hien lien thong thu 1:

-1

L 3
Hien lien thong. thu 2:

(12}

26
Hien lien thong thu 3:

P
NN ALWWWNE

VIVI B i

Vi du 6.16. Hay xép 8 quan hau trén ban co quf)c té sao cho khéng c6 hai
quan hau nao la khong ché nhau.

Giai: Ching ta giai bai nay bang phuong phap dé quy quay lui. Chuong
trinh c& tién hanh dit 1an lugt cac quén hau cho dén khi khong dat duoc
nira néu du 8 quén thi in két qua nguoc lai ching ta phai quay lui va chon
phuong 4n khéc. Vi du vé mét phuong 4n dat 8 quan hau dugc cho nhu
hinh sau (Q: thé hién vi tri dat quin hau):

Q
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Dé sir dung dé quy quay lui trong bai todn nay, chiing ta dung 3 mang dé
danh diu hang ngang, hang doc va duong chéo cua ban c& ; trong chuong
trinh tuong Umg v&i mang a, b va c.

Chuong trinh nhu sau:
#include<iostream>

using namespace std;

int x[10], a[l10], b[20], c[20];
int h[9][9]:

int dem=0;

voild khoitao()

{

int 1i,3;
for (i=1; i<=B;i++)
a[i]=0;

for (i=1; i<=20;i++)
{
c[i]=0;
b[i]=0;
}
for (i=1;i<=B;i++)
for (j=1; j<=8; j++)
h(i] [j]=0;
}
void inkg()
{
int i;
dem=dem+1;
cout<<"Phuong an thu "<<dem<<":\n\n";
for (i=1;i<=B;i++)
for (int j=1; j<=8; j++)
h[i] [j]1=0;
for (i=1; i<=8;i++)
h{i] [x[i]])=1;
for (i=1;i<=8;i++)
{
for (int j=1; j<=8; j++)
cout<<h[i] [§]<<" ";
cout<<"\n";
}

cout<<"\n";
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void tryl(int i)

{
int Jj;
for (j = 1; j <= 8; j++)
{
if (a[j] == 0 && b[i+j] == 0 && c[i-j+7] == 0)

{
x[i] = 3J; alj] = 1; bli+]j] = 1; c[i-3+7] = 1;
if (i < 8)
{
tryl (i+l);
aljl = 0;b[i+j] = 0; c[i-j+7] = 0;//quay lui
}
else
inkg();
af[j] = 0;b(i+]j] = 0;c[i=-3+7] = 0 ;//quay lui

}
}
int main()
{
khoitao() ;
tryl(1l);
}
Vi du vé két qua thyc hién chuong trinh (phén hién thi 3 phuong 4n cudi
cung cua viéc dién 8 quén héu lén ban cd) nhu sau:
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6.4. Sir dyng méang 1am tham s trong ham

Gibng nhu céc bién, mang ciing dugc ding 1am tham sb trong céc ham
khi viét chuong trinh. Cé hai céch sir dung, sir dung timg phén tir ciia
mang ho3c sir dung ci mang. Ching han ta c6 thé viét min (a[2],
a(5]) ; cho mft 16i goi ham trong d6 a 13 mang mdt chiéu ; hojc
max (a) ; trong d6 a la mang nao d6 di khai bao trudc.

Vi dy 6.17. Cho mang a c6 n phin tir. Yéu cdu in 1én man hinh trung
binh cdng céc sé chin ciia mang.

Giai: Sau ddy chiing ta s& sir dung mang a nhu 1 tham bién trj cho him
tbc(). Trong ham trung binh céng ching ta khai bdo mt mang kiéu
nguyén tén la tg, gia sir s6 luong phén tir 1a m. Khi goi ching ta s& sir
dung mang a thyc sy véi sb lugng phan tir 12 n.

#include<iostream>
using namespace std;
int n;
int a([l1l00);
void nhap()
{
int 1;
cout<<"Nhap vac so phan tu = "; cin>>n;
for (i=0; i<n; i++)
{
cout<<"a["<<i<«<"] = ";
cin>>ali]:
}
}
void tbc(int tg[], int m)
{ >
int i, dem;
double tong;
dem=0;
for (i=0;i<m; i++)
if (tgli] % 2 ==0)
{
dem=dem+1;
tong = tong + (double) al[i];
}
if (dem != 0)
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cout<<"Trung binh cong cac so
"<<tong/dem;
else
cout<<"Khong co so chan trong mang.";
}
int main()
{
nhap () ;
tbe(a,n);
return 0;

}
Viduy vé két qua thuc hi¢n chuong trinh nhu sau:

Bai tp chwong 6

chan la:

Bai 1. Viét cac biéu dién cho phn tir thir nhit, thir ba va thir bay cua cic

mang sau diy:

a) int grade[20];

b) double volts[10];
c) double amps[16];
d) double time[100];

Bai 2. Viét chuong trinh nhdp vao céc gia tri cho cac mang khai bao

trong bai 1, sau d6 in gia trj cic mang lén man hinh.

Bai 3. Liét ké cac phén tir ciia méng s& duoc in gia trj cia céc ciu lénh sau:

a) for (i=0; i<=5; i++)
cout<< a[i] <<" “;

b) for (k=0; k<=5; k = k + 2)
cout<< af[k] <<” “;

c) for (j=0; j<=10; j= j +3)
cout<< al[j] <<”" “;

d) for (1=0; 1<13; 1 =1 + 2)
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cout<< af[l] <<” %;

Bai 4. Cho mang a c6 n phin tir 1 nhimg s6 nguyen Yéu ciu nhap mang a
va0 tir ban phim sau d6 in 1én man hinh gi4 trj Ion nhét va nhé nhét ciia mang.

Bai 5. Viét chuong trinh nhiap mang n phan tir s6 nguyén, tim phén tir 1on
nhat cua mang.
Bai 6. Viét chuong trinh nhap n phin tir s6 nguyén. Nhap phan tir cén tim
kiém X. Néu trong n phén tir 43 nhap c6 X thi bao "tim thay", "so lan tim
thay" va "cac vi tri tim thay", nguoc lai bao "khong tim thay".
Bai 7. Cho day s6 a, ay,..., a, 12 cac sb nguyén. Yéu clu viét chuong
trinh thuc hién:

a) Nhap diy sb trén tir ban phim.

b) Tim ddy con lién tiép dai nhat tao thanh cap so cong cua day so

trén.

c¢) Tim day con lién tiép dai nhét tao thanh cip sb nhan cua day sb
trén.

Bai 8. Cho dﬁy.sé ay, 4y, ..., a 1a cac sb nguyén. Yéu cau viét chuong
trinh thue hién:

a) N'hap dﬁy ) u'en tir ban phim.
b) Sép xep diy sb trén thanh mét dﬁy s6 ¢6 dang song. Mot day
s6 6 dang séng ay, ay, ..., 3y néu (ai-ai.))*(a; - ai1) 20, V i =
o R |
Bai 9. Pé xac dinh tinh ngiu nhién cua 1 day sb, ngudi ta phét hién ra
cic doan l3p trén ddy s6 d6. Cho ddy n s ay, a, ..., a,, doan lap c6 do
dai k dugc dinh nghia nhu sau:
afi] = a[j]
ali+1] =a[j+1]
a[i+k] = a[j+k], G+k <n)

Hay tim doan lap c6 46 dai 16n nhit va in 1én man hinh doan con dé.
Bai 10. Cho day ) ai, ay, ..., a, 12 cac sé nguyén. Yéu cau viét chuong
trinh thuc hién:

a) Nhap ddy so trén tir ban phim.

b) In 1én man hinh cc sb nguyén té cua day.
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Bai 11. Cho day sb ay, ay, ..., a, 14 cac sb nguyén. Yéu céu viét chuong
trinh thuce hién:
a) Nhap ddy sb trén tir ban phim.
b) In Ién man hinh cac s6 chinh phuong cua day trén.
Bai 12. Cho ddy sb a,, a, ..., a, 1 cac sb thue. Yéu cau viét chuong trinh
thuc hién:
a) Nhap ddy sb trén tir ban phim.
b) Inlén man hinh cac bj ba s6 c6 tong Iém hon 100.
Bai 13. Cho day sb ay, ay, ..., a, 12 cac s6 nguyén. Yéu cau viét chuong
trinh thuc hién:
a) Nhap day s6 trén tir ban phim.
b) Sip xép day sb trén theo thir tur gié tri tuyét d6i tang dan rdi in
két qua 1én man hinh.
Bai 14. Viét chuong trinh nhip mang a mét chiéu vao tir ban phim. Sip
xép gia trj cac phén tir clia mang theo thir ty ting din bing phuong phéap
bubble sort.
Bai 15. Viét chuong trinh nhdp mang a mét chiéu vao tir ban phim. Sip
XEp gid tri cac phan tir cia mang theo thir tr ting dan bang phuong phap
quick sort.
Bai 16. Viét chuong trinh nhép mang a mét chiéu véo tir ban phim. Sap
xep gia tri cac phan tir cila mang theo thir ty ting dan bang phuong phap
heap sort.
Bai 17. Cho mét day n sb da sip xép, yéu cau xéa sd & vi tri thir k sao
cho day con lai van giir nguyén thir tu.
Bai 18. Viét chuong trinh véi hai ham c6 tén 1a calvavg() va variance().
Ham calcavg tinh va tra vé gia tri trung binh cua cia mang testvalue (mang
nhap tir ban phim c6 20 phan tir). Ham variance() tinh gia trj cho mang tg
voi tg[i] = testvalue[i] — tb; trong do tb la gia tri trung binh cua mang
testvalue. Ca hai ham trén déu sir dung testvalue lam tham s6 déu vao.
Bai 19. Viét chuong trinh nhip vao ma trdn A c6 kich thuéc m x n, hdy
tinh:
a) Tinh tdng cac phan tir 4m, duong ciia ma tran.
b) Tinh tdng cac phén tir chin, 1¢ cia ma tran.
¢) Tim hang c6 tdng cac phén tir 16n nhat.
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d) Tim cét c6 tdng céc phan tir 16n nhit.
Bai 20. Viét chuong trinh nhdp vao mang a kich thuéc m*n bao gom céc
s0 nguyén. Yéu cau:

a) In 1én man hinh phin tir 16n nhit va nho nhét cia mang.

b) Tinh téng trung binh cic phén tfir cia mang.

¢) Tinh va in 1én man hinh tong cac ¢t cia mang.

d) Liét ké cac phan tir la cac s6 chinh phuong cta mang.

Bai 21. Cho mang a c6 3 dong va 5 cit trong d6 cac phan tir 1 cac gid tri
dién ap kiém tra cia mot bd khuéch dai. Viét chuong trinh nhép vao céc
gia tri dién 4p cho mang, sau d6 in 1én man hinh sé lugng céc gia trj dién
ap nho hon 60; nim trong khoang [60, 70); ndm trong khoang [70, 80);
nam trong khoang [80, 90), va 1én hon hoic bang 90.

Bai 22. Viét chuong trinh nhép hai mang a va b ¢6 cfmg kich thudc m*n
gé":m céc sb nguyén. Tinh va in 1én man hinh mang c 14 tong cla hai mang
a va b trong do: c[i,j] = a[i,j] + b[i,j].
Bai 23. Gia sur rﬁng céc ki tr sau day dugc luu vao mang: B, J, K, M, §, Z.
Viét ham adlet() nhin mang trén va mot ki tr bit ky nao d6 1am tham sb.
Yéu céu chén ki tir tham sb vao mang sao cho vén giir nguyén thir tr nhur
trén (ki tr 6 m3 ASCII bé hon thi dimg trude ki ty ¢6 ma ASCII 16m hon).
Bai 24. Cho khai bdo mang sau:

int volts[500];
Viét hai khai dong tiéu dé khai bao khac nhau cho ham cé tén sortArray()
sao cho né nhian mang volts nhu la tham sb dugc dat tén 1a inArray.
Bai 25. Cho khai bao mang sau:

double factors[256];
Viét hai khai dong tiéu dé khai bao khac nhau cho ham cé tén findkey()
sao cho né nhan mang factors nhu 13 tham sb dwoc dat tén 1a select.
Bai 26. Cho mang hai chiéu a c6 m dong va n cdt véi céc phén tir 12 sb
nguyén, yéu cau:

a) Nhédp m,n vacac phén tir mang a tir ban phim.

b) In 1én man hinh gié trj 16n nhét cta timg hang.

148



¢) Inlén man hinh gia tri nho nhat cla timg cot.

Bai 27. Cho mang hai chiéu a c6 m dong va n cdt véi cac phan tir 1a sb
nguyén, yéu cau:

a) Nhép m, n va céc phin tir mang a tir ban phim.

b) In Ién mén hinh mang con (2 x 2) cua méng a sao cho tong 4
phén tir trong mang d6 14 16n nhit c6 thé.

Bai 28. Cho mang vudng b kich thuéc n gom céc sé nguyén, yéu cau:
a) Nhap n va mang b vao tr ban phim.
b) In 1én man hinh téng cic phan tir nim trén duémg chéo chinh
va dudng chéo phu cia mang.
Bai 29. Trén tryc toa d§ cho 2 diém a, b va n dudng thing dic trung bai
toa 46 ddu va cubi. Hay lap trinh tim cach phu kin doan [a, b] sao cho sd
doan thang phai dung la it nhat.
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Chuong 7

KAU Ki TU

Ki dix licu déu vao la cdc ki tw hodc day ki tw ching ta phai sie
dung dén kiéu dir liéu la kiéu xdu ki tw, ddy la kiéu dir ligu c6
trong hdu hét cdc ngén ngie Idp trinh. Trong chwong ndy chiing
ta sé di tim hiéu khdi niém xdu ki tu, cdch khai bdo va sir dung
ciing nhu cdc vi du di kem.

7.1. Khai niém xAu va cach khai bio

7.1.1. Khdi ni¢gm xdu ki tw

Trong thuc té chiing ta gip cac bai toan cén xir ly mot day céc ki ty lién
tiép ching han nhu day ki ty biéu dién vin ban, day ki ty biéu thj cdc ki
hiéu,... Ngén ngit C++ cung cap kiéu dir liéu x4u ki tu dé biéu dién va xir
ly dir lidu dang nay. Xau ki tu dugc hiéu 1a mot diy cac ki ty cta bang
mi ASCIL Vi du: xu “Viet Nam”, xdu chira ciac ki ty so
“1245872626262”; xau biéu dién day nhi phan “0000110010000111"...
DAu nhay kép bdo hiéu diém bét diu hoc két thic cia xau khéng duge
coi 1a gia trj cua xau.

7.1.2. Khai bdo xdu ki nr

Lép xdu ky tir ¢6 mot sd phuong thirc dé khai béo, tao va khéi tao xau ky
tw nhu trong bang 7-1. Dé sir dung dugc céc phuong thirc ndy cén sir
dung thu vién string. Véi mbi xau ki ty s& bao gdm mét sb ki ty, mdi ki
tu cua xau s& duge dic trung bing mét chi sé nguyén trong d6 ki ty diu
tién 6 chi s6 1a 0. Hinh 7-1 mé ta xau "Viet Nam" cing v&i cic chi sb
cua céc ki tu tuong img.

Hinh 7-1. Xéu "Viet Nam" cing vdi cdc chi sé ciia cdc ki ty ciia né.
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Bang 7-1. C4c phwong khai bdo xdu ki tyr

Phwong thirc

khai béio kg ity

string Ten_Xau | Tao xdu ky ty va khoi tao | String strl =

& Gn 2l rg ook e an e ece | VAeL Nam";

= Gia_tri; gia tri cho xatf do. Gia tri string str2 :
khai tao c6 the 1a mét xéu | strl;
k¥ tw, mot aéi fugng XAu ftrlng str3 = strl
di dugc khai bao trude d6 | str2;
hoic mot biéu thirc chira
xdu ky tr

string Giong phuong thirc string | string

Ten_Xau(Gia_tri
)

Ten_Xau = Gia_tri

strl("viet");
string str2(strl +
" ‘Nam“) '.

string Tao va khoi tao xdu con | string str2(strl,
4 : 3 & iw 5);
Ten_Xau(str, cua xdu str, bat dau tai Vi | y&L str1 chga xau
n); tri n cia xau str “Viet Nam”, thi
str2 chia xdu
\\Namﬂ'
string Tao va khéi tao xdu con | string str2(strl,
| i | By
Ten_Xau(str, n, |cua xdu str, bat dau t3i vi | &, str2 choa xau
p); tri n cua str va chia p ky | "Viet Nam”, thi
strl 1la Na

tyr

string
Ten_Xau(n,
char) ;

Tao va khéi tao xau gom n
ky tur char

string strl(5,'*"')

Tao ra: strl =
Wk %ok ke ok AT

string Ten_Xau;

Tao va khdi tao m{t xau
rong (gibng nhu string
Ten_Xau = “”;,d¢ dai xau
nay 1a 0.

string message;

Vi dy 7.1. Viét ch}mng trinh sir dung mét s6 phuong thirc trong bang 7-1
dé tao x4u va in két qua ra man hinh.

Giai:

#include <iostream>
#include <string>
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using namespace std;

int main()

{
string strl;
string str2("Viet Nam");
string str3 = "dat nuoc";
string strd(str3);
string str5(str4, 4);
string stré = "anh hung";
string str7(stre, 4, 4);
string str8=str2+" "+strd+" "+stré;
string str9(26,'*');

cout << "strl = " << strl << endl;
cout << "str2 = " << str2 << endl;
cout << "str3 = " << str3 << endl;
cout << "str4 = " << strd4 << endl;
cout << "str5 = " << str5 << endl;
cout << "str6 = " << stré6 << endl;
cout << "str7 = " << str7 << endl;
cout << "str8 = " << str8 << endl;
cout << "str9 = " << str9 << endl;
strl="Que huong toi!";

cout << "strl = " << strl << endl;
return 0;

}
Két qua thyc hién chuong trinh nhu sau:

UViet Mam

dat nuoc

dat nuoc

nuoc

anh “hungyg "
hung .

Uiet NHam dat nuoc anh hung
A
Que huong toi!

7.2. Nhip va xuit xdu ky tyr

C6 thé tao xau b’.:’mg cac phuong thic nhu trong bang 7-1, bén canh d6,
chiing ta con c6 thé nhap x4u vao tir ban phim va hién thj xau ra man
hinh nhu trong bang 7-2.
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Bing 7-2. Céc phwrong thirc nhap/xuét xau ky ty
(yéu chu sir dung thir vién string)

Phurong thirc

o Mo ta
nhip/xuit xdu
cout Ddi tugng cout duge dung dé xuft dir li¢u ra
man hinh .
cin Poi tugng cin ding dé nhap dir liéu vao tir ban

phim, dimg viéc doc xdu vao khi gdp khoang
trang hodc ky tu xuong dong (\n)

getline(cin, |Hiam getline() ding dé nhap dir liéu vio tir
s) ban phim. Dir li¢u vao dugc luu vao xau s, dimg

viéc nhan ky tu khi gip ky tu xuéng dong (\n).

Tuy d6i tugng cin c6 thé ding dé nhép xau nhung hiém khi ching ta sir
dung do xau s& két thiic khi gip ky tu ddu cach. Vi du 7.2 mé ta diéu nay.

Vi dy 7.2. Viét chuong trinh sir dung Iénh cin dé nhép dir liéu cho xau
s1 va hién thj ndi dung xdu sl ra man hinh.

Giai:

#include <iostream>

tinclude<string>

using namespace std;

int main()

{
string sl:
cout<<"sl
cout<<"sl
return 0;

": cin>>sl;
"<<sl<<endl;

}
Vi dy vé két qua thyc hién chuong trinh nhu sau:

Nhu viy, xu s1 dugce nhép gia tri 1a "Viet Nam" nhung do sau "Viet" c6
déu céch nén sl chi nhin dugc gia tri 1a "Viet".
Ham getline() thudc 16p string nhgm va lru céc ky tyr trong bo dém ban
phim cho téi khi gip ky tw xubng dong (\n hodc Enter). D& hidu ré hon
vé phurong thirc nhap/xuat xau ta xem vi dy 7.3.
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Vi du 7.3. Nhip x4u s tir ban phim, in Ién man hinh xdu vira nhap.
Giai:
#include<iostream>
#include<string>
using namespace std;
int main()
{
string s;
cout<<"Nhap vao noi dung cho xau s: ";
getline(cin, s);:
cout<<"Xau wvua nhap la: "<<s;
return 0;

}
Vidu vé két qua thuc hién chuong trinh nhu sau:

'Jhap vao noi dung cho xau s; viet Nam
Kau vua nhap la: Vviet Nam

Chu y ring dong thong bao “Xau vua nhap la: ” cling chinh la mét xau ki tur.

Mic dinh ham getline () nhan ky tu két thic xau 12 ky tr xubng dong,
tuy nhién ta c6 thé thiét 1ap ky tu két thiic xau cho né bing cti phap sau:
getline(cin, s, ky_tu ket thuc xau)

Vi du 7.4. Viét chuong trinh nhap vao mét xau ky tu tir ban phim. Yéu
cu thiét 1ap gia trj ‘&’ 1a gi4 tri két thic xau. Hién thi xau vira nhap ra
man hinh
Giai:
#include <iostream>
#include<string>
using namespace std;
int main()
{
string sl;
cout<<"sl = "; getline(cin, sl, '&');
cout<<"sl "<<sl<<endl;
return 0;
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Nhu vay, khi nhap dir liéu chiing ta nhip vao xau "Viet Nam&" thi xau
sl chi la "Viet Nam", ky tu & ¢ ddy khong thude xau, né duge coi 1a ky
tu két thic xau.

Do ham getline () nhdn ky tuy tir b§ dém ban phim nén néu trude khi
¢6 l1énh goi ham getline (cin, s) con c6 dir ligu nim trong b dém
ban phim thi dir li¢u nay sé dugc dua vao xau s. Vi du trurde khi sir dung
1énh goi ham getline () ta sir dung lénh cin dé nhap dir li¢u cho mét
bién kiéu nguyén. Sau khi nhap dir liéu cho bién kiéu nguyén, ta nhap
Enter (“\n’) dé két thiic viéc nhap bién nguyén, ky tu ‘\n’ ndy s& nim luu
lai trong bd dém ban phim nén ham getline () s& nhan ngay ‘\n’ cho
bién s1 va n6 hiéu ring da két thuc xdu. Do d6, xau dugc tao ra la mét
xau rong. Vi du 7.5 mo ta diéu nay.

Vi dy 7.5a. Viét chuong trinh nhap vao mét bién a kiéu nguyén, tiép theo
nhap vio mot xdu s. Hién thi gia trj cia a va s ra man hinh.
Giai:
#include <iostream>
#include<string>
using namespace std;
int main()
{
int a;
string sl;
cout<<"Nhap gia tri kieu nguyen: "; cin>>a;
cout<<"a = "<<a<<endl;
cout<<"Nhap xau: "<<endl;
getline(cin, sl);
cout<<"sl = "<<sl<<endl;
return 0;
}
Vi du vé két qua thyc hién chuong trinh nhu sau:
e

1ap gla tr kieu nguyen: 5
i1 =
‘lhap xau:
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Dé khic phuc 18i nay ta sir dung thém lénh cin.ignore () vao trudc
lénh getline (cin, sl1); nhutrong vidu7.5b.

Vi dy 7.5b
#include <iostream>
#include<string>
using namespace std;
int main()
{
int a;
string sl;
cout<<"Nhap gia tri kieu nguyen: "; cin>>a;
cout<<"a = "<<a<<endl;
cin.ignore();
cout<<"Nhap xau: "<<endl;
getline(cin, sl);
cout<<"sl = "<<sl<<endl;
return 0;

}

Trong trudng hop ta sir dung hai 1énh goi ham getline (cin, s1)
dé nhap dir liéu thi 13i trén s& khong xay ra do ky tw ‘\n’ cua lénh
getline(cin, s1) dugc coilaky tu két thic xau s, né khong con
nim trong bd dém ban phim. Tuy nhién, s& c6 vin d& néu ching ta thiét
1ap ky tu két thic xdu cho sl bing lénh getline(cin, sl,
‘' 17) . Khi d6 sl s& nhan ‘ I’ 1a ky tir két thiic x4u, ‘\n’ s& nim trong
b6 dém ban phim va duge truyén cho s2.

Vidy 7.6a
#include <iostream>
#include<string>
using namespace std;
int main()
{
string sl,s2;
cout<<"Nhap xau sl: "<<endl;
getline(cin, s1,'!");
cout<<"sl = "<<sl<<endl;
cout<<"Nhap xau s2: "<<endl;

156



getline(cin, s2);
cout<<"s2 = "<<s2<<endl;
return 0;

)
Vi du vé két qua thyc hién chuong trinh nhu sau:

[ ihap xau sl:
viet Nam !
51 = Viet Nam

Dé khic phuc 16i ndy ta thém cin.ignore(); vio trudc lénh
getline () thirhai. Vidu 7.6a dugc viét lai nhur sau:

Vi du 7.6b

#include <iostream>

#include<string>

using namespace std;

int main()

{
string sl,s2;
cout<<"Nhap xau sl: "<<endl;
getline(cin, s1,'!"');
cout<<"sl = "<<sl<<endl;
cout<<"Nhap xau s2: "<<endl;
cin.ignore();
getline(cin, s2);
cout<<"s2 = "<<s2<<endl;
return 0;

}
Vi du vé két qua thuc hi¢n chuong trinh nhur sau:
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7.3. M{t s6 ham sir dung trén xau ki ty

Khi 1am viéc véi dir liéu kiéu xdu ki tu, C++ cung cip mot sé ham sau
day dé phuc vu cho viéc giai quyét cac bai toan véi xau.

Bing 7-3. Mt s6 ham co ban trong xir Iy xdu ki ty

Tén ham Y nghia Vi dy
length () Tra vé d6 dai cia xau ki tu stringl.length()
size() Tra vé 6 dai xau giong nhu stringl.size()

length()
at (int Tra vé ki ty tai vitri thirchiso | stringl.at(5)
chi_so) cua xau

compare (s
tr)

So sénh xu can so sanh véi xau
str, tra lai gia tri &m neu xau so
sanh nho hon xau str, bang 0
néu ching bing nhau, va gia tri
duong néu xau so sanh 16n hon
xau str

stringl.compare (st
ring2)

empty ()

Kyiém tra Xxem mdt xau co la xau
rong hay khéng

stringl.empty()

erase (ind
)

Xéa céc ki ty tir vj tri ind dén
hét xau

stringl.erase(5)

erase (ind
, m)

Xoa cac ki tu cia xau tir vj tri
ind di n ki tu

stringl.erase(3,5)

find(str) | Travégidtridautiénciaxdu |stringl.find(“phu
str xuat hién trong xau can tim | tho”)

find(str, | Trave gia tri dau tién xuat hién | stringl.find(“ha”,

ind) trong xdu can tim tinh tir vi tri 7)

thir ind

find_firs

Tra vé vi tri dau tién xuat hién

stringl.find first

t_of(str, |cuakitybatkytrongstrtrong | _of (“ha”,7)
ind) xu can tim, bat dau tinh tir chi

s0 ind
find firs | Tra vé chiso dau tién cua ki ty stringl.find first
t_not_of ( | khéng xuit hién trong str _not_of(“ha”,7)
str, ind)
insert (in | Chénxdustrvaoxdutrvitristr | stringl.insert (“ha
d; Str) ", 3)

replace (i

Xéa n ki ty tir vj tri ind va chén

stringl.replace (3,
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Tén ham Y nghia Vi du
nd, n, xdu str vao xau batddu twrvitd | 7, “ha”)
str) ind
substr(in | Tra lai mot xdu bao gobm nky ty | string2 =
d,n) 14y ra tir xdu ban dau bit du tir | stringl.substr (0,1
chi sb ind, néu n 16n hon sb ky | 0)
ty con lai thi ky tir két thic xdu
dugc sir dung
swap (str) Hoéndéinﬁidunghaixéu stringl.swap(strin
g2);
hodc swap(stringl,
string2);
[ind] Tra vé ki tu ¢6 chi s6 ind stringl([5]
= Phép gén S1 = “Ha Noi”
+ Phép cong xdu Sl = 82 + S3
=; l=; Phép so sanh xau Sl == s2
<G <=p o2
=

Vi dy 7.7. Nhip hai x4u s1 va s2 tir ban phim, chuyén ddi ngi dung hai
xau s1 va s2 cho nhau va in két qua 1én man hinh.

Giai:

#include <iostream>
#include<string>
using namespace std;

int main ()

{

string sl,s2;

cout<<"Nhap xau sl: ";
getline(cin, sl);:
cout<<"sl = "<<sl<<endl;
cout<<"Nhap xau s2: ";
getline(cin, s2);
cout<<"s2 = "<<s2<<endl;
sl.swap(s2);
cout<<"xau
cout<<"sl=
cout<<"s2=
return 0;

"<<sl<<endl;
"<<s2<<endl;

// hoac dung swap(sl,s2);
sau khi hoan doi:"<<endl;
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Vi du vé két qua thyc hién chuong trinh nhu sau:

“hap xau G+
51 = G4+ - |

“hap xau s2: PRascal
52 = Pascal

xau sau khi_hoan doi:.
s1l= Pascal ;

Vi dy 7.8. Vi du vé& mot s6 phép so sanh véi xau ki ty.
#include <iostream>

#include <string>

using namespace std;

int main()

{
string sl = "Lap trinh C++";
string s2 = "Lap trinh Pascal";
cout << "sl= " << sl << endl;
cout << "Do dai xau 1 la: " <<

int(sl.length())<< endl;
cout << "s2= " << s2 << endl;
cout << "Do dai xau 2 la: " <<

int(s2.length() )<< endl;
if {8l < 82)
cout << sl << " nho hon " << s2 << endl;
else if (sl == s2)
cout << 51 << "™ bang " << s2 << endl
<< endl;
else
cout << sl << "™ lon hon " << s52 <<
endl << endl;
sl = sl + s2;

cout << "Sau khi cong xau, xau 1 la: \n" << sl
<< endl;

cout << "Do dai xau 1 la: " << int(sl.length())
<< endl;

return 0;
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Vidy 7.9: Sir dyng ham replace () va insert () dé thyc hién thay
thé va chén ki ty trong xau.

Giai:

#include <iostream>

$¢include <string>
using namespace std;

int main()
{
string s = "Lap trinh C++";
cout << "Xau ban dau: " << s<<endl;
cout<<"Do dai xau: " << int(s.length())<< endl;

// chen ky tu

s.insert (10, "bac cao ");

cout << "Xau sau khi chen: " << s<<endl;

cout << "Do dai: " << int(s.length())<< endl;
// thay the ky tu

s.replace (10, 7, "huong doi tuong"):;

cout << "Xau sau khi thay the la: " << s<<endl;
cout << "Do dai " << int(s.length())<< endl;
return 0;

}

Vi dy 7.10. Viét chuong trinh nhap mt xau ki ty s tir ban phim. Kiém tra
xem trong xau ki tu s cé chira ki tu ) khong? In lén céc vi tri d6.
Giai:
#include<iostream>
#include<string>
using namespace std;
int main()
{
string s; int i;
cout<<"Nhap vao noi dung cho xau s: ";
getline(cin, s):
for (i=0 ; i<s.length() ;i++)
if ((s.at(i)>='0"') &&(s.at(i)<='9"') )
cout<<"Ki tu so o vi tri: "<<i<<"\n";
return 0;
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Vi dy 7.11. Viét chuong trinh nhép xau ki ty bat ky. In 1én man hinh xau
d6 c6 bao nhiéu tir.
Giai: Tir duge dinh nghia bao gbm mot day ki tu lién tiép khong chira ki
tw tring va giira céc tir dugc ngan cach bai ki ty tring. Dé dém so tir ta sé
di dém cac vi tri xudt hién tir d6 12 ki tw thir i 1 tring va ki tu thir i+]
khac trang. Chuong trinh nhur sau:
#include<iostream>
#include<string>
using namespace std;
int main()
{
string s; int i, dem;
cout<<"Nhap vao noi dung cho xau s: ";
getline(cin, s);

g= Y g g
dem =0 ;
for (i=0 ; i<s.length() ;i++)
if ((s.at(i) !=' ') &&(s.at(i-1)==" "))

dem = dem +1 ;
cout<<"So tu trong xau la: "<<dem;
return 0;

}

Vi du 7.12. Cho xédu ki tu s chi gdm cac ki tu U va V, viét chuong trinh
nén xau s. Néu c6 tir 3 ki tu U lién nhau tr& 1én thi thay bing sé lugng ki
tw U (béng s0) va theo sau bai U. Tuong ty nhu vy voi ki tue V.
Vi du: UUUUUVVUVVVVVVUUUUUUU -> 5UVVU6VTU
Giai: Y tuong co ban cua thudt toén 13 duyét xu tir ki tu ddu dén ki tu
cudi va dém cac ki tu lién tiép tring nhau. Chuong trinh nhu sau:
#include<iostream>
#include<string>
#include <sstream>
using namespace std;
int main{()
{

string s, sl; int i, dem;

cout<<"Nhap vao noi dung cho xau s: ";
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getline(cin, s);

dem =0 ;
sl=' "' ;
i=0;

while (i<= s.length()-2)
{
dem=1;
while ((i<=s.length()=2) && (s.at(i) ==
s.at(i+l)))
{
i=i+l ;
dem=dem+1 ;

}

if (dem<=2)
sl=s1 +s.at(i) + s.at(i) ;
else
{
ostringstream convert;
convert<<dem;
sl=sl + convert.str() +s.at(i) ;
}
i=i+1;

}

cout<<"Xau moi la : "<<sl<<endl;
system ("PAUSE") ; //Lenh dung man hinh
return 0;

}

Vidu 7.13. Viét chuong trinh nhép vao xdu ki ty s. Hiy thay thé toan by
ki tir e cuia x4u s bing ki tu x rbi in két qua 1én man hinh.
Giai:
#include<iostream>
#include<string>
using namespace std;
int main()
{
string s; int i, dem;
cout<<"Nhap vaoc noi dung cho xau s: ";
getline(cin, s);
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for (i=0 ; i<s.length() ;i++)
if (s.at(i) =='e'")
s.at(i)="'x"' ;
cout<<"Xau thu duoc la: "<<s;
return 0;

}

Vi dy 7.14. Viét chuong trinh nhdp vao mét xau ki tu tir ban phim, hién
1én man hinh méi tir ca xau ki ty trén mot dong.
Giai:
#include<iostream>
#include<string>
#include <sstream>
using namespace std;
int main{()
{
string s, sl; int i, dem;
cout<<"Nhap vao noi dung cho xau s: ";
getline{cin, s);
dem =0 ;
gl=nv
s=s+' ' ;
while (s.length()>1)
{
i=0;
while ((i<s.length()) && (s.at(i)==' "))
i=i+1;
if (i<s.length())
{
s= s.substr(i, s.length()-i);
int tg = s.find(" ");
sl=s.substr(0,tqg ):
cout<<"Tu cua xau s la : "<<sl<<"\n";
s= s.substr(tg, s.length()-tqg);

else

}
return 0;
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}

Vi dy 7.15. Nhip xau ky tu tir ban phim, d&ém xem trong xau ky tu nio
xuét hién nhiéu nhét.
Giai :
#include<iostream>
#include<string>
#include <sstream>
using namespace std;
int main()
{
string s, sl; int i,j, dem, max; char u;
int a[1000];
cout<<"Nhap vao noi dung cho xau s: "
getline(cin, s);

dem =0 ;

for (i=0;i<=s.length();i++)
a(i]=0;

max=0;

for (i=0;i<s.length()-1;i++)
if (a[i]l==0)
{
ali]=1;
dem=1;
for (j=i+1l;j<s.length();j++)
if (s.at(j)==s.at(i))

dem++;
aljl=1;
}
if (dem>max)
{
max=dem;

u=s.at (i);
}
}
cout<<"Ki tu xuat hien nhieu nhat la : "<<u<< "
voi "<<max<<" lan xuat hien.""\n";
return 0;
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}

Vi dy 7.16. Cho xau ki tu chi bao gbm ba loai ki ty 1a X, T, D. Yéu cau
chuyén céc ki tu T vé dau, ki tu D vé cudi cua xau, ki ty X ¢ giira sao cho
s6 1an ddi chd la it nhét.
Giai: Gia sir s6 ki tw T, X va D 12 dt, dx va dd khi d6 xau sau khi xép lai
s& ¢ dt ki tu X & doan déu tién (doan cua X), dx ki tu T ¢ doan giirta
(doan cua T) va dd ki ty D & doan cudi cia xau (doan cta D). Qua trinh
ddi chd nhu sau:

Néu c6 ki tw T & doan cua X va c6 ki tu X & doan cua T thi s& dbi

chd hai ki tr nay cho nhau.

Néu c6 ki tu T & doan ctia D va c6 ki tu D & doan cua T thi s déi

chd hai ki ty nay cho nhau.

Néu c6 ki tu T & doan cua X va c6 ki tw X & doan cuia T thi sé dbi

chd hai ki tu nay cho nhau.

Ncucokltl,rTﬁtdoanD,kituDddoancﬁaXvékituXédoan

cua T thi s& d6i chd hoan vi 3 ki tu nay cho nhau.

Chuong trinh nhur sau;
#include<iostream>
#include<string>
#include <sstream>
using namespace std;
int main{()

{
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string s, sl; int i,j, dt, dx, dd, dem:

int a[1000];
cout<<"Nhap vao noi dung cho xau s: ";
getline(cin, s);
dt=0; dx=0; dd=0; dem=0;
for (i=0;i<s.length();i++)
if (s.at(i)=='T")
dt=dt+1;
else
if (s.at(i)=='X")
dx=dx+1;
else

char u;



if (s.at(i)=='D")
dd=dd+1;
for (i=0; i<dt;i++)
if (s.at(i)=="X")
{
int flag=0;
for (j=dt; j<dt+dx; j++)
if (s.at(j) =='T"')
{
char tg=s.at(i);
s.at(i)=s.at(j):
s.at(j)=tg;
dem = dem+1l;flag=1;
break;
}
if (flag==0)
for (j=dt+dx; j<dt+dx+dd; j++)
if (s.at(j) =='T")
{
char tg=s.at(i);
s.at(i)=s.at(j):
s.at (j)=tgs
dem =dem +1;
break;

}
}

else
if (s.at(i)=='D")

int flag=0;
for (j=dt+dx; j<dt+dx+dd; j++)
if (s.at(j) =='T")
{
char tg=s.at(i);
s.at(i)=s.at(j);
s.at(j)=tg;
dem =dem+1l; flag=1;
break;
}
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if (flag==0)
for (j=dt; j<dt+dx; Jj++)
if (s.at(j) =='T")
{
char
tg=s.at(i);
s.at(i)=s.at(j)
s.at(j)=tg;
dem=dem+1;
flag=1;
break;
}
}
for (i=dt; i<dt+dx;i++)
if (s.at(i)=='D")
{
for (j=dt+dx; j<dt+dx+dd; j++)
if (s.at(j) =='X")
{
char tg=s.at(i);
s.at(i)=s.at(j);
s.at(j)=tg; dem=dem+1;
break;
: }
} .
cout<<"Xau sau khi doi la: "<<s<<" voi so lan
doi la: "<<dem<<"\n";
return 0;
}

Bai tip chwong 7

Bai 1. Xéc dijnh gia trj s.at (0), s.at(l), va s.at(5) cua céc
x4u sau day:

- Hoahoc

- Tieng Anh

- Lap trinh C++

- Dialy
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Bai 2. Sir dung at(), viét chuong trinh doc xau ki tu sir dung getline() sau
d6 hién thi xau ngugc lai véi xau vira nhép.

Bai 3. Nhip mot xau ki ty tir ban phim dém xem ki tu e xuat hién bao
nhiéu l4n trong xau dé.

Bai 4. Viét chuong trinh sinh ngiu nhién mot s6 nguyén tir 0 dén 127. In
1én man hinh ki tu twong {mg véi ma ASCII cua né dong thdi thong bao
14 chir thudng, chir hoa, ki tu s, hodc ki ty dic biét.

Bai 5. Viét chuong trinh nhap vao mot xu ki tu, in 1én man hinh ma ciia
ki ty d6 trong hé Hexa-decimal (h¢ 16).

Bai 6. Viét chuong trinh nhép vao xau ki tr dén khi gip diu chdm biéu
thj hét cau. Chuén héa x4u dé theo quy tic cua ki tir viét hoa.

Bai 7. Cho hai xdu ki tu chira toan ki tur s6 biéu thi cho hai s6 nguyén.
Yéu cu tinh téng hai sé nguyén d6 rdi in 1én man hinh.

Bai 8. Viét ham tinh d§ dai xdu (khong sir dung thu vién). Viét chuong
trinh nhdp xdu tr ban phim, sir dung ham vira xdy dung dua ra d¢ dai
x4u.

Bai 9. Nhap xdu ky tu tir ban phim, chuén ho4 xau dé:
Loai bo khoang tring bén trai xau.
- Loai bo khoang tring bén phai xau.
- Loai bo cac khoang tring thira giira cac tir trong xau.
Bai ‘IB. Viét chuong trinh nhap xéau ky tur tir ban phim, hay chuyén céc ky
tu ddu mdi tir thanh ky ty thudmg.
Bai 11. Viét chuong trinh sir dung céc ham tim kiém trong xau ki ty.
Bai 12. Viét chuong trinh sir dung c4c ham chén va thay thé trong xau ki tur.
Bai 13. Viét chuong trinh sir dung cac toan tir so sanh trong x4u ki ty.

Bai 14. Cho hai x4u ki tu s1 va s2, hay tim x4u con chung 16n nhét ciia
hai x4u trén.
Bai 15. Cho xéu ki ty s chi gdm céc ki tw sb c6 d dai n. Viét chuong
trinh x6a di k ki tu tir xdu s (k < n) sao cho xdu con lai biéu thi sb Ién
nhit co thé.
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Bai 16 Cho sb nguyén a gdm n con sé, yéu cdu xéa di k con sé trong s6
a dé sb con lai c6 gia tri 16n nhét c6 thé.

Bai 17. Cho xau ki tu S1 va S2 hdy tim xau con chung lén nhat gitra hai
xdu do.

Bai 18. Cho xéu ki ty S va xau ki ty B, hdy kiém tra xem xau B c6 xuit
hién trong xau S khong? Néu cé tinh s6 lan xuat hién cua né.

Bai 19. Cho hai xdu ki tu chi chira cac s6 biéu dién hai sb nguyén, hay
thuc hién viéc cong hai s6 nguyén d6 va in két qua 1én man hinh.

Bai 20. Cho hai xau ki tu chi chira cac s6 biéu dién hai sb nguyén, hay
thyc hién viéc nhan hai s6 nguyén dé va in két qua 1én man hinh.

Bai 21. Cho xau ki tu S c6 do dai téi da 200 ki ty, hdy mi héa xau d6
theo céc budc sau:

- Poc lan lugt cac ki tw cua xau va dién vao mang 15*15 tr trai
sang phai, tir trén xuong dudi.

- Doc lan luot céc ki tu tir mang ra theo cdt tir trén xudng dudi, tir
trdi sang phai.

- Inkét qua cia x4u ma hoa 1én man hinh.

Bai 22. Cho xéu ki tu biéu dién mét chudi hat. Yéu cu tim vj tri cit dé
dudi thing chudi hat ra sao cho tdng cac ki ty gibng nhau & hai dau la 1én
nhét.

Vi du: Chudi hat cho nhu sau:
AATDDDDXXXTTTTTTTTTTDDDDDDDX

Két qua: DDDDDDDXAATDDDDXXXTTTTTTTTTT

Bai 23. Cho hai x4u ki tu s1 va s2 chi chira cac ki tu s biéu dién hai sb
nguyén bét ky, hay thuc hién viéc chia ldy phin nguyén cua sl cho s2 va
in két qua 1én man hinh.
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Chuong 8

LAP TRINH HUGNG DOI TUONG V01 C++

T: chieomg 1 dén chieong 7 ching ta da tim hiéu cdch viét chuong
trinh trén ngon ngit C++ béng phwong phap huong thu tuc.
Muc tiéu ctia chwong nay la giéi thiéu dén dic gia phiwong phdp
Idp trinh thir hai la ldp trinh hwomg doi twomg. Uu diém cua ldp
trinh hwong doi twomg la tinh dong goi, tinh ké thira va tinh da
hinh. Sau khi tim hiéu xong chuong nay chung ta can ndm dugc
cdch thiec xdy dung churong trinh theo phuong phdap hudng dsi
tugng ciing nhu phan biét dugc Idp trinh hudng dsi tugng va
Idp trinh huong thi tuc.

8.1. Giéi thi¢u

Trong céc chuong trude ching ta da tim hiéu cac chuong trinh sir dung
cdc ham hogc chi c6 ham main () dé giai quyét cac bai toan dit ra.
Trong chuong gi6i thiéu vé ham, ching ta da biét tac dung va wu diém
cla viéc sir dung ham. Viéc sir dung ham dé thiét ké viét cic chuong
trinh theo hudng moédun héa viée giai quyét bai todn. Trong chuong nay,
chiing ta tim hiéu méot khai niém hoan toan méi d6 1a khai niém lap trinh
huéng dbi twgng. Tu tudng cua viée lap trinh hudng déi tuong tirc 1a
thiét ké cac chuong trinh chira 16p cac ddi tugng trong d6 mdi 16p déu cé
cdc dir liéu va phuong thic di kem vai n6. Pay ciing la diém khac nhau
quan trong gitra ngdn ngir C++ va ngén ngir C. Chung ta s& tim hiéu van
dé ndy trudc tién voi viée hidu cdu tric cia mét 16p trong C++. D& khai
bédo mét 16p ta viét nhu sau:

class <tén lép>

{ <khai béo cdc thanh phan dit li¢u>;

<khai bdo cdc ham dang nguyén mdu>

inp‘:’ dung chi tiét cdc ham>
Trong khai bao trén céc dir li¢u thanh phan va cac ham thanh phén goi Ia
céc thanh vién cua 16p. Nhu vay méi 16p bao gdm dit liéu va cac ham di
kém dé xir ly cac dir liéu d6.
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Vi du 8.1. Khai bao va truyén tham sb cho cac bién trong 16p.
#include<iostream>
#include<iomanip>
using namespace std;
class Thoigian
{
private:
int gio;
int phut;
int giay;
public:
Thoigian(int = 7, int = 5, int = 30);
void Datthoigian(int, int, int);
void Hienthoigian();
}bi
Thoigian::Thoigian(int g, int p, int gi)
{
gio=g; phut=p; giay=gi;
}
void:: Thoigian::Datthoigian(int g, int p, int gi)
{
gio=g; phut=p; giay=gi; return;
1
void Thoigian::Hienthoigian()
{
cout<<"Thoi gian la: “;
cout<<gio<<":"<<phut<<":"<<giay<<endl;
return;
}
int main() {
Thoigian a,b,c(4,1,20);
b.Datthoigian(12,10,16);
a.Hienthoigian();
b.Hienthoigian();
c.Hienthoigian();
return 0;

}

Két qua thyuc hién chuong trinh nhur sau:

[hoi gian la: 7:5:382
Thoi gian la: 12:18:1%6

Thoi gian la: 4:1:20
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Trong vi du trén ta c6 ba bién a, b, va ¢ dugc khai béo trong ham
main() véia, b va c goi la cac bién dbi tuong cé kiéu la kiéu 16p
Thoigian. Nhu vdy vdi viée khai bdo va xdy dung cac lép sau do
chiing ta c6 thé dung nhu nhimg kiéu dir liéu méi (kiéu dir ligu triru
tugng).

Tir khoa private va public dung dé xic dinh pham vi truy xuit cta
dit liéu hodic cic ham thanh phan trong 16p. Cac thanh phan khai bdo sau
tir khoa private chi duge ding trong pham vi cua lop d6, con véi
public céc thanh phén khai bao sau né cé thé dugc sir dung bai cac
ham hoic d6i tugng bén ngoai 16p.

8.2. Him tao (constructors )

Mot ham goi 1a hiam tao néu né trung tén vdi chinh lop chua no. MQI 16p
c6 thé chira nhiéu ham tao chi can chung khac nhau vé tham sb. Muc
dich ctia ham tao 1a khi tao céc dir liéu mdi khi mot ddi tuong mai duge
sinh ra. Nhu vdy dua trén sb lugng va kiéu dir liéu cuia cdc tham sé, mot
ham tao s& tw dong duge goi khi mot aéi tuong dugc tao lap. Néu khong
¢6 ham tao nao dugc viét trong 16p thi trinh bién dich sé& cung cép mot
ham tao ngém dinh.

Vi dy 8.2. Cach viét ham tao.

#include<iostream>
#include<iomanip>
using namespace std;
class Thoigian
{
private:
int gio;
int phut;
int giay;
public:
Thoigian(int = 7, int = 5, int = 30);
void Datthoigian(int, int, int);
void Hienthoigian();
}i
Thoigian::Thoigian(int g, int p, int gi)
{
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gio=g; phut=p; giay=gi;
}
void::Thoigian::Datthoigian(int g, int p, int
gi)

gio=g; phut=p; giay=gi; return;
}
void Thoigian::Hienthoigian()
{
cout<<"Thoi gian la: ";
cout<<gio<<":"<<phut<<":"<<giay<<endl;

return;

}

int main() {
Thoigian a,b,c(4,1,20);
b.Datthoigian(12,10,16);
a.Hienthoigian();
b.Hienthoigian{():
c.Hienthoigian();
return 0;

}

Két qua thyc hién chuong trinh nhu sau:

Gia tri ve thoi gian: 18, 15, 38
Gia tri ve thoi gian: 10, 15, 30

.

Gia tri ve thoi yian: 7, 257 45

Céc constructor c6 thé viét dudi dang ham inline — loai ham sé& dugc ghép
truc tiép vao trong chwong trinh, khong can tham chiéu dén chd khéc, tuy
nhién s& phi hop vai cic ham don gian. Céc constructor c6 tinh chit xép
chéng tirc 1a trong mét 16p c6 thé c6 mot sé constructor tuy nhién ching
dugc phan biét bfmg tham s va kiéu cua tham sé di kém.

Trai ngugc véi ham tao, C++ cung cdp mot ham goi la ham hiy
(destructor). Cac ham huy c6 tén tring véi tén 16p cua no va dit sau ki
hiéu ~. Néu khong c6 ham huy nao dugc viét thi trinh bién dich C++
cung cdp ham hiy ngam dinh. Luu y rang mdi 16p chi c6 duy nhét mét
ham huy; ching khéng c6 tham sb va ciing khong tra vé bét cir gia tri
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ndo. Ham hiy nhim muc dich giai phong cac 6 nho khi chl'mg' khéng can
thiét nira, néi chung ham tao s& phat huy hiéu qua khi trong doi tugng c6
chira bién con tré.

8.3. Phép gan

Trong cac phén trudce, chung ta sir dung phép gan (=) cho viéc gan gia tri
vio cac bién. Trong chuong nay ching ta s& tim hiéu viéc gan cac déi
tugng thudc 16p véi nhau. Ching ta cha y ring 16p la mot kiéu dir ligu
triru trgng nén trén dé ching ta phai xdy dung cac phép thao tac cho né.
Phép gan la mét vi du trong trudmg hop nay.

Cau tric cua phép gan nhu sau: void operator = (tén 1épa);
trong d6 void cho biét ham nay khong tra vé gia trj, operator =
biéu thi chiing ta xép chong phép gan, tén 16pé& biéu thi cac tham s
ciia operator 12 mot 16p. Véi vi du & phan 8.2 chiing ta c6 thé khai bao:
void operator =(Date&);

Vi du 8.3. Phép gan cho cac déi tugng trén 16p Thoigian:
#include<iostream>
#include<iomanip>
using namespace std;
class Thoigian
{
private:
int gio;
int phut;
int giay;
public:
Thoigian(int = 7, int =4, int = 2005);
void operator =(Thoigian&);
void Inketqual();
)i
Thoigian::Thoigian(int x, int y, int z)
R
gio=x; phut=y; giay=z;
}
void::Thoigian: :operator=(Thoigian& Thoigianl)
{
phut= Thoigianl.phut;
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gio= Thoigianl.gio;
giay=Thoigianl.giay;
return;
}
void Thoigian::Inketqual()
{
cout<<"Ngay, thang, va nam la: ";
cout<<setfill('0")
<<setw(2)<<gio<<'/"
<<setw(2)<<phut<<'/'
<<setw(4)<<giay;
cout<<endl;
return;
}
int main() {
Thoigian a(4,1,2007), b(12,05,2008);
cout<<"Gia tri du lieu ban dau: ";
a.Inketqua();
a = b;
cout<<"Sau khi gan la: ";
a.Inketqua();
return 0;

}

Céau Iénh a = b trong ham main () & trén chinh la cdu lénh gan gia tri
céc bién tuong tmg cho nhau theo phép gan da xay dyng trong chuong
trinh. Gia tri cua a bay gi¢ chinh 1 gia tri cua b.
Sao chép ham tao: Ching ta thiy ring phép gan gidng nhu phép khdi tao
nhimg thuc chit khong ¢ déi tugng méi duge tao ra, don gian chi la gia
trj méi s& dugc gan cho d6i tugng dang cé. Céu tric dé sao chép ham tao
nhur sau:

tén lép(const tén 1lopé&);

Vi dyu nhu l6p Thoigian ¢ trén ta c6: Thoigian (const Thoigiané&).
Vi du 8.4. Phép gan dbi tugng che 16p s6 phic:

#include<iostream>
#include<iomanip>
using namespace std;
class Sophuc
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private:
int Ty
int i;
public:
Sophuc (int = 9, int =4);
void operator =(Sophuck);
void Inketqual();
}i
Sophuc: : Sophuc (int x, int y)
{
r=x; 1i=y;
}
void: : Scphuc: :operator=(Sophuc& Sophucmoi)
{
r= Sophucmoi.r;
i= Sophucmoi.i;

return;
}
void Sophuc::Inketqua()
{
cout<<"so phuc la: ";
cout<<r<<"+"<<i<<"*i"<<endl;
return;
1
int main() {
Sophuc a(7;1); b(6,15);:
cout<<"Gia tri du lieu ban dau
a.Inketqual();
a=b;
cout<<"Sau khi gan ta co ";
a.Inketqual();
return 0;

}
Pham vi hoat dfng ciia bién:

",
’

Nhu di dé cdp & chuong 5, pham vi ctia bién 1a pham vi ¢6 thé sir dung
ciia bién d6. Bién dia phuong 12 bién chi sur dung trong ham noi né dugce
khai bdo va tir chd né dugc khai bdo dén cudi ctia ham. Bién toan cuc la
bién dugc sir dung trong toan chuong trinh bét diu tir chd né duge khai
bao. Tuy nhién c6 mt s6 chi y nhu sau:
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- Néu c6 mét bién dja phuong nao d6 duge khai béo trung tén véi
bién toan cy thi dé sir dung bién toan cyc tai chd do can sir dung
toan tir ::.

- Pham vi cua bién toan cuc c6 thé mé rong sang cac tép khac bing
cach sir dung tir khoa extern.

- Tén cua bién toan cuc c6 thé dugc sir dung lai dé khai bao mét
bién riéng biét trong tép d6 bang cach sir dung tir khoa static.

Cc bién c6 kiéu statie cia 16p: Trong mét s6 bai toan ching ta can
¢6 mot bién c6 gia tri khong ddi trong toan bd 16p, tat nhién ta cé thé khai
béo bién nay 1a bién toan cuc nhung khéng phii hgp 1dm va hon nira lam
mt di tinh che d4u dit liéu trong lap trinh hudng dbi tuong. Trong trudng
hop nay chiing ta c6 thé sir dung tir khéa static, khi khai béo bién loai
nay vi tri 6 nhd cua né sé gilr nguyén dbi véi moi déi tuong duge tao
mai. Céc bién static phai duge khai bao trong phan mé ta cia 16p va
¢6 thé khoi tao gié trj hodc khong. Ching ta xét khai béo sau day:
class nhanvien
{ private:
static double hesothuphi = 0.09;
ind masonhanvien; .
public:
nhanvien (int);
void hienthongtin();

}

Néu chiing ta khai béo nhiéu ddi twong thi gia tri hesothuphi vén sé
duge gilr nguyén cho né tic 1a bién hesothuphi s& la bién toan cuc
cua l6p nhanvien.

8.4. Him toan tur

Phép gén don gian chiing ta da tim hiéu trong muc 9.3. Trong phin nay
chiing ta mé rgng cho cac phép toan khéc trén 16p. Céc ham ding cho
muc dich dinh nghia céc toan tir cho cac dbi tugng 16p duge goi la ham
toén tir. Mot ham todn tir luén c6 dang operator<symbol> trong dé
<symbol> bao gdm hiu hét cic phép toan (mét ngdi hodc hai ngoi) trén
cac 16p trong d6 céc toan hang chinh 13 cic dbi twong, ching han
operator+ la ham cdng, operator— l1a ham so sanh.
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Vi dy 8.5. Xdy dyng todn tir so sanh cho hai ddi twong c6 kiéu

Thoigian nhu trong vi du 8.1.
t#include<iostream>
using namespace std;
class Thoigian
{
private:
int gio;
int phut;
int giay;
public:
Thoigian(int = 7, int =4, int =10);
bool operator==(Thoigian);
}i
Thoigian::Thoigian(int x, int y, int z)
{
gio=x; phut=y; giay = z;
}
bool Thoigian::operator==(Thoigian t)
{

if ((gio ==t.gio) && (phut == t.phut) &&
== t.giay))
return true;
else

return false;
}
int main() {
Thoigian m(4,1,10), n(7, 10, 10);
cout<<"Vi du ve ham toan tu so sanh == trong
"<<endl;
if (m==n)
cout<<"m va n bang nhau "<<endl;
else
cout<<"m wva n khac nhau "<<endl;
return 0;

}

Vi dy 8.6. Ham toan tir + cho hai s phirc
#include<iostream>
using namespace std;

(giay

Ct++:
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class Sophuc
{
private:
int r;
int i;
public:
Sophuc (int = 7, int =4);
Sophuc operator+ (Sophuc);
insophuc|() ;
bi
Sophuc: :insophuc ()
{
cout<<r<<"+<cicgm*i";
}
Sophuc: :Sophuc(int x, int y)
{

}
Sophuc Sophuc: :operator+ (Sophuc t)
{
Sophuc tg;
tg.r=r + t.r;
tg.i= i +t.i;
return tg;
}
int main() {
Sophuc m(4,5), n(2, 10),c:
cout<<"Vi du ve ham toan tu + trong C++: "<<endl;
c=m+n;
cout<<"Ket qua phep cong hai so phuc 4+5*i wa 2+10*i
la: ";
c.insophuc() ;
return 0;
}
Vi du vé két qua:

Ui du ve ham toan tu + trong C+e:

Ket qua -phep cong - hai so phuc 4'5*1 va 2*1@*1 la; 6+15»i

8.5. Sur chuyén dbi kiéu dir li¢u trong 16p

Trong chuong 2, chiing ta da biét sy chuyén ddi kiéu dir liéu trong C++.
Kiéu 16p khong thé ty chuyén ddi nhur kiéu co s& da 6 trong C++, chiing
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phai dugc ngudi dung dinh nghia. Phép chuyen kiéu ngam dinh dugc
thyc hién bing cach sir dung ham tao, phép chuyén ddi kiéu tudng minh
dugc thyc hién bing cach sir dung toan tir ép kiéu. Trong phan nay chiing
ta s& tim hiéu viéc chuyén déi céc kiéu dir li¢u sau:

- Ham toan tir chuyén tir kiéu da xay dyng sén sang kiéu 16p;
- Ham toén tir chuyén déi kiéu dir liéu tir kiéu 16p sang kiéu xay
dyng siin;
- Ham toan tir chuyén déi kiéu dir ligu giira cac 16p.
8.5.1. Ham todn tir chuyén déi ti kiéu co sé sang kiéu lop
Pé thyc hién viéc chuyén dbi kiéu dir liéu tir co s& sang kiéu 16p, chiing
ta sir dung ham tao; ham tao 1a mét thanh vién cua I6p. Vi du sau day
nhim myc dich chuyén dbi kiéu dir liéu tir kiéu long sang kiéu 16p cuia
16p Thoigian. Ching han chiing ta muén sir dung thdi gian dang gidy, sau
khi chuyén dbi sang kiéu 16p Thoigian né s& c6 dang gi¢ - phut - gidy
trong d6 dugc biéu dién duéi dang 3600*s_gis + 60*sé_phit + sb_gidy.
Chiing ta s& c6 ham chuyén ddi nhur sau:
Thoigian: :Thoigian(long tgl)
{
gio = int (tgl/3600.0);
phut =int ((tgl-gio*3600.0)/60.0);
giay=int (tgl-gio *3600.0-phut*60.0);
}

Nhu vay ham trén s& nhan mét s6 kiéu long sau d6 chuyén sang dang gid,
phit, gidy. Chuong trinh hoan chinh nhu sau:

Vidy 8.7.
#include<iostream>
#include<iomanip>
using namespace std;
class Thoigian
{
private:

int gio;

int phut;

int giay;
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public:
Thoigian(int = 5, int =45, int = 20);
Thoigian(long);
void Hienthoigian();
}:
Thoigian::Thoigian(int g, int p, int gi)
{
gio =g; phut= p; giay= gi;
}
Thoigian::Thoigian(long tgl)
{
gio = int (tgl/3600.0);
phut =int ((tgl-gio*3600.0)/60.0);
giay=int (tgl-gio *3600.0-phut*60.0);
}
void Thoigian::Hienthoigian()
{
cout<<setfill('0"')
<<setw(2)<<gio<<" gio "
<<setw(2)<<phut<<" phut "
<<setw(2)<<giay<<" giay"<<endl;
return;
}
int main() {
Thoigian a, b(10000L), c(4,1,55);
cout<<"Gia tri du lieu ban dau: ";
a.Hienthoigian():
cout<<"Gia tri thoi gian trong b la: ";
b.Hienthoigian() ;
cout<<"Gia tri thoigian trong c la: ";
c.Hienthoigian();
a=Thoigian(65454L);
cout<<"Thoi gian moi la: ";
a.Hienthoigian();
cout<<".\n";
return 0;

}
Két qua viéc thyc hién chuong trinh nhu sau:
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du lieu ban dau: 05 gio 45 phut 28 glay
i thoi gian trong b la: 02 910 46 phut 40 glay
Gia tri thoigian trong c la: B4 gio B1 phut 55 giay

Thoi gian moi la: 18 gio 13 phut 54 giay

8.5.2. Ham todn tir chuyén doi tir kiéu lop sang kiéu co sé

Viéc chuyén ddi tir kiéu 16p sang kiéu co s& dugc thuc hién bing viéce sir
dung ham todn tur chuyén déi (conversion operator function). Mgt ham
toan tir chuyén doi phai la mot ham thanh vién cia 16p va phai c6 tén
tring tén véi kiéu co s hoic kiéu 16p nao d6. Vi du mudn xay dung ham
chuyén ddi tir kiéu 16p sang kiéu long ta sir dung tén ham la operator
long (). Vi du sau minh hoa viéc sir dung ham toan tir chuyén dbi dé
chuyén dbi tir kiéu 16p Thoigian sang kiéu long.

Vidu 8.8.
#include<iostream>
#include<iomanip>
using namespace std;
class Thoigian
{
private:
int gio;
int phut;
int giay;
public:
Thoigian(int = 5, int = 15, int = 30);
operator long():
void Hienthoigian();
}:
Thoigian::Thoigian(int mm, int dd, int yyyy)
{
gio=mm; phut=dd; giay=yyyy:
}
Thoigian::operator long()
{
long tg;
tg = gio*3600 + phut*60 +giay;
return(tg);
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}

void Thoigian::Hienthoigian()

{

cout<<setfill('0"')
<<setw(2)<<gio<<" gio "
<<setw(2)<<phut<<" phut "
<<setw(2)<<giay<<" giay"<<endl;
return;

}

int main() {

Thoigian a(4,19%9,20);

long b;

b=a;

cout<<"Thoi gian cua a la: ";

a.Hienthoigian();

cout<<"Thoi gian kieu long la: "<<b;

return 0;

Két qua viéc thue hién chuong trinh nhu sau:

Thoi gian kieu long la: 15568 ,

8.5.3. Ham todn tir chuyén doi tir kiéu 16p sang kiéu lop

Tho )'."Qi.a"l_'l."-'-c:u;i a-_la‘l: B4 giu'l‘)_ phut 28 giay

Viéc chuyén ddi tir kiéu 16p sang kiéu 16p dugce thyc hién gidng nhu tir
kiéu 16p sang kiéu co s& - n6 dugc thuc hién bing viéc sir dung ham toan
tir chuyén d6i. Gia sir c6 hai 16p Thoigian va Thoigianl, ching ta
muén chuyén dang biéu din thoi gian 13 gid-phit-gidy cua 16p
Thoigian sang dang biéu dién thoi gian bing gidy cuia lop
Thoigianl chiing ta s& sir dung hai ham toan tir chuyén d6i m&i ham
dit & mot 16p va todn tir nim trong 16p nay s& cd tén trung véi tén cua 19p
con lai. Cé nghia 1a trong lop Thoigian s€ c6 mét toan tir co tén
Thoigianl va nguoc lai. Ching ta s& tim hiéu vi du sau day.

Vi dy 8.9.
#include<iostream>
#include<iomanip>
using namespace std;
class Thoigianl;
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class Thoigian
{
private:
int gio;
int phut;
int giay;
public:
Thoigian(int = 8, int = 5, int = 25);
operator Thoigianl();
void Hienthoigian();
}i
class Theigianl
{
private:
long yyyymmdd;
public:
Thoigianl (long =0);
operator Thoigian();
void Hientgl():
bi
Thoigian: :Thoigian (int mm, int dd, int yyyy)
{
gio=mm; phut=dd; giay=yvyyy:
}
Thoigian: :operator Thoigianl ()
{
long temp;
temp=gio*3600+phut*60+giay;
return(Thoigianl (temp));
}
void Thoigian: :Hienthoigian()
{
cout<<setfill('0Q"')
<<setw(2)<<gio<<" gio "
<<setw(2)<<phut<<" phut "
<<setw(2)<<giay<<" giay"<<endl;
return;
}
Thoigianl::Thoigianl (long ymd)
{
yyyymmdd=ymd;
}
Thoigianl::operator Thoigian()

{
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int mo, da, yr;
yr=int (yyyymmdd/3600.0) ;
mo=int (yyyymmdd-yr*3600.0) /60;
da=int (yyyymmdd-yr*3600.0-mo*60.0) ;
return(Thoigian(yr,mo,da));
}
void Thoigianl::Hientgl()
{
cout<<yyyymmdd<<endl;
return;
}
int main() {
cout<<"Chuong trinh minh hoa chuyen doi kieu du
lieu tu lop sang lop: "<<endl;
Thoigian a(4,1,20),b;
Thoigianl c(6015L), d;
b=Thoigian(c);
d=Thoigianl (a);
cout<<"Thoi gian cua a: "; a.Hienthoigian();
cout<<"Sau khi chuyen doi kieu la: ";
d.Hientgl();
cout<<"Thoi gian cua c: ";
c.Hientgl();
cout<<"Sau khi chuyen doi kieu la: ";
b.Hienthoigian();
return 0;
}

Két qua viéc thuc hién chuong rinh nhur sau:

uh&und trinh plﬁ“hhaa chuﬁgn doi kieu du lieu tu lop ssany lop:
H T

[
Thoi gian &fa a5 B4 gio 81 phut 20 giay

Sau khi chuyen doi kieu la: 14480
Thoi gian cua c:* 6815

Sau khi chuﬁen doi kieu la: A1 gio 48 phut 15 giay

_________________________ - T

8.6. Thira ké va sy twong téc giira cdc 16p

8.6.1. Thira ké

Thira ké 1a mot trong nhimg tinh ning quan trong ciia C++. Thira ké 1a su
thyre hién viéc tao mét 16p mdi sir dung mét s6 thanh phén da cé & 16p di c6.
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Lép d4 c6 duge goi 1a 16p cha hay 16p co s6. Lop xdy dung méi duoc goi la
16p con hay 16p din xuft. M6t 16p din xuét thira ké tat ca céc dir ligu va
phuong thirc tir 16p cha va bd sung thém céc dit liéu cling nhu phuong thire
mdi. Nhu vdy myc dich cua thira ké 1a sir dung céc doan ma da c6 lam cho
chuong tinh dugc phat trién nhanh hon, tin dung céc khai bo da c6. Dé
khai béo 16p méi c6 ké thira 16p da ¢6 chiing ta viét nhu sau:

class <ténlépcon> : public <ténlépcoso>;

Vi dy 8.10. Vi dy vé tinh ké thira.
#include<iostream>
#include<cmath>
const double PI= 2.0 * asin(1.0);
using namespace std;
class Hinhchunhat
{
protected:
double a,b;
public:
Hinhchunhat (double = 1.0, double
=2.0);
double dt();
bi
Hinhchunhat: :Hinhchunhat (double val, double
val2)

a =val; b = val2;

double Hinhchunhat::dt()
{
return (a*b);
}
class Hinhhop : public Hinhchunhat
{
protected:
double h;
public:
Hinhhop (double h=2.0) ;
double dt();
}i
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Hinhhop: :Hinhhop (double p2)

{ h=p2;

}

double Hinhhop::dt()

{

return (h*Hinhchunhat::dt()):

}

int main() {

cout<<"Vi du ve tinh ke thua trong C++"<<endl;

cout<<"Lop hinh hop duoc ke thua tu lop hinh chu
nhat: "<<endl;

Hinhhop o0l (5);

cout<<"The tich hinh hop: "<<ol.dt()<<endl;

return 0;

}
Vi du vé két qua thuc hién chuong trinh nhu sau:

Ui du.ve tinh ke thud tlung C++
Lop hinh hop duoc ke thua tu lop hinh chu nhat:

The tich hinh hop: 18

Trong vi du trén, 16p Hinhhop ké thira tir 16p Hinhchunhat viéc tinh dién
tich day cua hinh hgp. Thira ké 1a mot diic trung c6 nhiéu tmg dung cua
C++. Khi phat trién cac hé théng phin mém 16n cic cong viéc con s&
dugc chia thanh céc 16p c6 sy tuong tac 1dn nhau va ké thira 13 mét vi du
cu thé.

8.6.2. Cdch sir dung cdc tir khéa public, private va protected trong thira
ké lop
Céc tir khoa public, private, va protected sir dung trong viéc khai béo cac
bién va céc ham trong mét 16p cu thé ndo d6 hoac khai bao thira ké tir 16p
co s&. Trong khi viét chuong trinh chiing ta cin hiéu rd va sir dung chiing
cho phit hop nhét 14 trong viéc thira ké. Sau day ching ta s& xem xét ba
kiéu thira ké cling véi cac quy téc truy nhap dif lidu ciing nhu cac ham
thanh phén cla né:
- Trudng hop ké thira kiéu public: Khi d6 céc thanh phin public
cua 16p co so s 1a public & 16p ké thira; thanh phan protected &
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16p co s& ciing sé 1a thanh phin protected & 16p ké thira, tuy nhién
thanh phan private s& khong thé truy cdp duoc trong 16p ke thira.

- Trudng hop ké thira 16p kiéu private: Cac thanh phén protected va
public s& bién thanh thanh phan private cua 16p ké thira, thanh
phén private ctia 16p co so sé& khong sir dung dugc tir 16p ke thira.

- Trudng hop ké thira kiéu protected: Cac thanh phén protected va
public s& tr&r thanh thanh phan protected cua 16p ké thira, thinh
phan private s& khong sir dung dugc.

Chii y: Mot 16p c6 thé ké thira tir nhiéu 16p khac (da thira ké), viéc khai
bao nhu sau:

class tén_lop_ké_thira: <kiéu ké thira 1> 16p_co_sd_1, <kiéu ké thira
2> 16p_co_sd_2,...

8.7. Tinh da hinh

Tinh da hinh cho phép ham tring tén & 16p co s& va 16p ké thira, tuy
nhién tity theo 101 goi va cach khai bao déi tuong, két qua tra vé sé nim &
ham co s& hay ham ké thira. Dé sir dung chinh x4c cic ham xép chdng
tring tén kiéu nay, ching ta phai sir dung tir khéa virtual dat trudc
cac ham xép chong. V& nguyén tic néu ham la virtual & 16p co s@ thi
né cling 12 virtual & 16p din Xuét ngay sau nd. Khi mét ham dugc goi
thi chuong trinh dich s& xac dinh ham xép chdng nao dugc thuc thi dua
vao déi tugng thyc hién 15 goi d6.

Vi du 8.12. Sir dung khai bdo virtual 4 minh hoa tinh da hinh trong
C++.

Trong vi du sau ching ta c6 hai 16p 14 Tivil va Tivi2. Trong mdi l6p
déu c6 ham Tong (double) dé tinh toan.
#include<iostream>
#include<cmath>
using namespace std;
class Tivil
{
protected:
double gia;
public:
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Tivil (double = 2.0);
virtual double Tong (double);
double Tong2 (double) ;
bi
Tivil::Tivil (double x)
{
gia = x;
}
double Tivil::Tong(double x)
{
return (x - 5);
}
double Tivil::Tong2 (double x)
{
return (Tong(x) + 10);
}
class Tivi2 : public Tivil
{
public:
double Tong(double) ;
}i
double TiviZ2::Tong (double x)
{
return (x - 20);
}
int main() {
Tivil ol:
Tivi2 02;
cout<<"Vi du ve tinh da hinh trong C++ "<<endl<<endl;

cout<<"Ket qua su dung lop
Tivil:"<<o0l.Tong2 (100)<<endl;
cout<<"Ket qua su dung lop

TiviZ2:"<<02.Tong2 (100)<<endl;
return 0;

}

Ham Tong2 () & 16p Tivil s€ goi ham Tong () dé thyc hién viéce tinh
toan cla minh. Chiing ta khai béo hai déi tugng 13 o1 va 02 tuong img
thudc 16p Tivil va Tivi2.
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Vi du vé két qua thyc hién chuong trinh nhu sau:

Ui du ve tinh da hinh trong C++

Ket qua su.dung lop Tivii:z 185

Ket gua su dung lop Tivi2: 98

A

Trong vi du trén, khi goi hdm Tong2 () cho dbi frong ol, thi két qua sé
la 105, tirc 14 ham Tong () trong lop Tivil s& dugce thuc hién. Ngugc
lai néu goi cho ddi tuong o2 thi két qua s& 1a 90 tirc 12 ham Tong () &
l6p Tivi2 s& dugc goi. D6 chinh 1a ban chét cua tinh da hinh trong
C++, cho phép cdc ham tén trung nhau & cac 16p tuy nhién néu sir dung
tir khéa virtual thi khi thuc hién dbi tugng s& tham chiéu dén ham
twong Umg vd&i no.

Bai tip chwong 8

Bai 1. Giai thich cac khai niém sau va cho vi du minh hoa: 16p (class);
dbi tugng (object), phuong thirc (method), ham thanh vién (function
member), dir li¢u thanh vién (data member).

Bai 2. X4c dinh 13i trong khai bao 16p sau day:
class employee
{public:
int empnum;
char code;
private:
class (int =0);
void showemp (int, char);
}
Bai 3. X4c dinh cdc ménh dé sau la ding hay sai:
a) Ham tao phai c6 tén trung vdi tén 16p cia no.
b) Mbdt 16p chi c6 duy nhét mot ham tao.
¢) Mbdt 16p c6 duy nhat mot ham tao ngdm dinh.
d) Mot ham tao ngén dinh khéng c6 tham sb hoac c6 nhung vai cac
gia tri ngam dinh.
€) MJot ham tao phai khai bao cho mdi 16p.
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f) Mot ham tao s& duoc tr dong goi mdi khi c6 mot ddi tugng méi
duoc tao lap.

g) Mot 16p chi ¢6 duy nhit mot ham huy.

h) Mdt ham hiy c6 tén tring védi tén 16p chira nd va dit sau dau ~.

i) Mot ham tao ¢6 thé ¢6 cac tham sb ngam dinh.

j) Ham tao phai dugc khai bao cho mdi 16p.

k) Mot ham tao s& khéng c6 y nghia khi 16p chira dir liéu kiéu con

tro.

Bai 4. Viét chuong trinh sir dung 16p khai bao hai bién a va b, véi cic
ham tinh dién tich, chu vi, va in két qua. Khai bao hai d6i tugng al va a2
dé kiém thir cac ham.
Bai 5. Khai bdo 16p Ngay c6 cac thudc tinh 14 ngay, thang va nam. Viét
chuong trinh xdy dung cic ham toan tir +, so sanh cho céc do6i tugng
thudc 1op Ngay.
Bai 6. Giai thich su khac nhau giira phép gén va phép khdi tao.
Bai 7. Viét khai bao cho 16p TAMGIAC trong d6 c6 ba tham sé a, b, va ¢
la ba canh cta tam gidc. Cac ham thanh phén dé tinh dién tich, chu vi.
Khai bao hai déi tugng v6i hai bd tham s khac nhau va hién cac két qua
1én man hinh.
Bai 8. Thira ké 14 gi? Cho vi du minh hoa.
Bai 9. X4y dyng hai 16p vuong va chunhat dé tinh dién tich hinh
vudng va chir nhat. Trong d6 16p hinh vuéng thira ké lai viéc tinh dién
tich cua 16p chunhat.

Bai 10. Tinh da hinh 1 gi? Cho vi du minh hoa.
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Chuong 9

KIEU CON TR0 VA KIEU CAU TRUC

M, uc tiéu cua chuong nay la gici thiéu dén doe gia hai kiéu dir
liéu la dir liéu kiéu con tro va dit liéu kiéu cdu tric.
Khi lam viéc voi kiéu dir liéu con tré chung ta co thé truy xudt
dén ca gid tri ciing nhw dia chi ciia 6 nhé chira gia tri do trong
bé nhé; mot tmg dung quan trong ciia kiéu con tré la cho phép
nguoi viét chuong trinh 16i wu héa bé nhé trong qud trinh viét
chwong trinh.
Déi véi kiéu cdu tric, dit liéu dwgc bo tri theo dang ban ghi,
méi bién sé chira mét s6 truomg twong umg véi cdc thude tinh
ctia bién can biéu dién. Chang han m¢t bién kiéu cdu triic cé tén
la sinhvien c6 thé chira cdc truong nhu ho tén, ngay sinh, ma
sinh vién; cdch biéu dién nay rdt gdn giti véi thuc té.
9.1. Kiéu con tré
9.1.1. Khdi ni¢m kiéu con tré
Trong cac phan trudc, ching ta di tim hiéu viéc sir dung céc bién dé viét
chuong trinh, mdi bién duge dic trung boi tén va kiéu gia tri cua né.
Trong chuong nay ching ta s& tim hiéu mét loai bién dic biét 1a bién con
trd, bién con tré 12 bién chira dja chi ciia mét 6 nhé nao d6. Dé khai béo
mét bién con tro ta ding cii phép sau:
<kiéu_dix_liéu> *tén_bién;
Vi du vé khai bao hai bién con tro:
int *p;
double *1;
Ciing giéng nhu bién thdng thudmg, bién con trd c6 thé dugc khéi tao gia
trj, chinh 12 dja chi cia m§t bién cu thé ndo d6. Con tro dic biét hitu ich

khi chiing ta lam viéc véi danh séch lién két va sir dung cép phét b nhé
ddng trong khi viét chuong trinh.
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Dé gan gia trj dia chi cia mot bién nao d6 cho con tro ta ghi:
tén bién tro = &<tén bién>; trong d6 & la ton tr lay ra dia
chi cia mét bién thong thuomg. Dé ldy gia tri cua bién kiéu con tro ta ghi:
*<tén bién tro>; trong dé ki hiéu * 1a toan tir lay ra ndi dung cua
6 nhd ma bién con tro tré toi.

Vidu 9.1. Khai bao bién con tré va hién dia chi cia no.

Giai:

#include <icstream>

using namespace std;

int *m;
int tg = 10;
int main()
{
m = &tg;

cout<<"Dia chi cua tg la: "<<m;

cout<<"Gia tri chua trong bkien con tro m la:
"<<*m;

return 0;

}

Chuong trinh trén s€ hién lén dia chi cua bién tg va gia tri luu tai 6 nhd
ma m tré vao. Ciu lénh &tg cho phép ta liy dia chi cua bién tg dé gan
cho con trd m. D& ldy gia trj luu tai dia chi ma con tré m tro t&i ta viét
*m, nhu viy néu m 12 con tré thi *m 12 mdt bién c6 dia chi luu tai m,
Nhu vay viéc sir dung con tro cho phép ching ta thao tac ca véi dia chi
ma 6 nhé duge cép phét ciing nhu gid tri cla 6 nhé dé.

Dén day ching ta s& dat cdu hoi vé su khac nhau va giong nhau cua tham
chiéu va con tré 1a nhu thé nao 2. Bién tham chiéu v bién con tré gidng
nhau ¢ diém cung tré véao dia chi cua mét 6 nhd, tuy nhién bién tham
chiéu 12 mot hing dia chi ciia mot bién nao d6 da c6 trude d6 nén gia tri
ctia né 1a ¢d dinh, trong khi mét con tré 1a mét bién chia dia chi nén ¢o
thé thay ddi dugc. Hon nira, khong c6 tham chiéu NULL va mét tham
chidu phai dugc khoi tao ngay khi né dugc tao ra. Bién tham chiéu
thuong chi dugc sir dung trong viée truyén tham sé cho ham con bién con
tré dugc sir dung rong rdi hon.
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9.1.2. Méi lién hé giira mang va con tré

Chiing ta da tim hiéu cdu tric vé mang, trong phin nay ching ta s&
nghién ciru mdi quan hé giira mang va con tro, hay néi cach khac la sir
dung con tro trong vi¢c thuc higén céc thao tic trén mang. Trong C++,
viéc khai bio mét mang ciing dong nghia vai viéc khai bao mét con tro
chi vao phén tir dau tién cia mang. Xét khai bao: int a[100]; int
*p; néu chiing ta mudn d3t dia chi cho con tré p vao phén tir dau tién cua
mang, hai cach viét sau d¢u hop 1é: p = sa[0]; hoiacp = a;. Nhu
vy ban chit ciia mang dugc khai béo chinh 12 mt con tré tré dén phan
tir dau tién cua no.
Vi du 9.2. Nhidp mét mang a c6 n phé’in tir nguyén. Hién dia chi cua timg
phén tir 1én man hinh.
Giai:
tinclude <iostream>
using namespace std;
int n;
int a[100];
void nhap()
{
cout<<"Nhap n= "; cin>>n;
for (int i=0; i<n; i++)
{
cout<<"Nhap gia tri phan tu thu "<<i+l<<"= ";
cin>>a(i];
}
}
void indiachi ()
{
cout<<"Dia chi cua cac phan tu la: "<<endl;
for (int i=0; i<n; i++)
cout<<"Dia chi a["<<i<<"]= "<<ga[i]<<endl;
}
int main(void)
{
nhap () ;
indiachi();
return 0;



Vi du vé viéc thuc hién chuong trinh nhur sau:

Nhap so phan tu cua mang n =
Nhap gia tri phan tu.thu

Nhap gia. tri phan tu thu

Nhap gid tri phan tu thu

Nhap gia tri.phan fu, thu

Nhap gia tri phan tu‘thu

Dia chi cua_cac phan tu trong nang. 4
Dia chi cua”al@l= Bx4a7880

Dia chi cua al1l= Bx4a7884 » _
Dia chi cua al2]="Bx4a7088 X
Dia chi _cua al31= Bx4a788c’

Dia ¢hi cua al4])= Bx4a?7898

Nhin vao két qua ta thay, céc phan tir cia mang sé dugc dat lién tiép
trong bd nhd, vai cic phan tir nguyén trong truéng hop nay mdi phan tur
cén 4 byte dé lwu trir.

Vi du 9.3. Nhdp mét mang a ¢ n phan tir nguyén. Tinh trung binh cong
céc phin tir clia mang a.

Giai: Ching ta da biét cach giai théng thudng, sau day ching ta s& sir
dung con tro trong khi viét chuong trinh.
#include <iostream>
using namespace std;
int n;
int a[100];
void nhap/()
{
cout<<"Nhap n= "; cin>>n;
for (int i=0; i<n; i++)
{
cout<<"Nhap gia tri phan tu thu "<<i+l<<"= ";
cin>>ali];

void tinhtbc ()
{
int *p;
int tong=0;
p=a;
for (int i=0; i<n;i++)
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tong = tong +*p;
p = ptl;
}
cout<<"Tong = "<<tong;

}

int main(void)

{
nhap () ;
tinhtbe();
return 0;

}

Trong chuo‘ng trinh trén, trong hém tinhtbe (), thay vi truy xuit dén
timg phan tir cua mang aqua chi sb chung ta da sir dung con tro. Déu tién
con tr p chi vao phan tir dau tién, llep do con tro sé dich di mot gia trj va
d6 chinh 1a chi vao phén tir ké tiép, tuong tu nhu vdy s& duyét toan bo
cc phan tir cia mang a thong qua con trd p. C4c bién con tro ciing giong
nhu céc bién théng thudng 13 chira gid tri, tuy nhién gia tri & dy chinh la
dia chi. Di voi bién con troé c6 thé sir dung cac phép toan nhu +, -, ==,
I=, <, >,... Tuy nhién khi sir dung ching ta phai hét sirc cin thn trong
qué trinh xéc dinh dija chi cho cic bién con tré. Khi khai bao bién con tro
chiing ta cling hoan toan cé thé khai tao gia tri déu cho chiing, tit nhién
do phai 12 mét dia chi.

9.1.3. Truyén tham sé la con tré cho him

Trong chu‘cmg 5 ching ta da tim hiéu phuong phép sir dung tham chiéu
cho ham nhim muc dich tra vé nhiéu gié tri. Trong phﬁn nay chung ta s&
tim hiéu phuong phap su dung con tr6 cho \m:c truyen tham s6 trong
ham, hon nita chiing ta c6 thé sir dung con tré dé lruyen mot mang cho
ham.

Vi dy 9.4. Viét chuong trinh nhép vao hai s6 nguyén a va b. Dbi chd hai
gi4 trj a va b cho nhau rdi in két qua lén man hinh.

Giai:

#ipclude <iostream>

using namespace std;
void doicho(int *m, int *n)
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int tg;
tg=*n;
in-_—*m’o
*m=tg;

}

int main(void)

{

int a,b;
cout<<"a= "; cin>>a;
cout<<"b= "; cin>>b;

doicho(&a, &b) ;

cout<<"Gia tri cua a va b sau khi dei cho la:
"<<endl;

cout<<"a= "<<a<<endl;

cout<<"b= "<<b;

return 0;
}

Chuong trinh trong vi du 9.4 va chuong trinh trong vi du 5.8 (chuong 5)
cling thuc hién viéc sir dung ham dé ddi chd hai gié tri a va b ciia ham
main (). Tuy nhién chuong trinh trong vi du 5.8 ta sir dung bién tham
chiéu con chuong trinh trong vi dy 9.4 ta sir dung bién con tro dé thyc
hién diéu nay. Trong vi du 9.4, gié tri a va b s& dugc d6i chd cho nhau
théng qua viéc truy cép truc tiép vao dia chi cia né. Khi truyén tham sd
cho ham doicho () ching ta s& truyén hai gia trj 13 dia chi cia a va b
cho hai con trd m va n.

Vi dy 9.5. Cho mang mét chiéu a kich thudc n. Viét chuong trinh tim gia
trj nho nhét cia méang a.

Giai: Ching ta s& xdy dyng hai ham la ham nhap dit liéu va ham tim gi4
tri nho nhat. Trong ham tim gia tri nho nhat (ham timmin()), chiing ta s&
sir dung mét con tro dé thay cho mdt mang. Khi goi ham tim gia tri nho
nhit ching ta s& gan con tré vio phan tir d4u tién clia mang. Trong him
timmin (), cdu lénh p = p+1 s& duyét qua lan lugt céc gia tri cia
mang.

#include <iostream>

using namespace std;

198



int n;
int a[100];
void nhap ()
{
cout<<"Nhap n= "; cin>>n;
for (int i=0; i<n; i++)
{
cout<<"Nhap gia tri phan tu thu "<<it+l<<"= ";
cin>>al[i];
}
}
int timmin(int *p, int m)
{
int i; int min=*p;
for (i=1; i<m; i++)
{
p = pt+l;
if (min>*p)
min=*p;
}
return min;
}
int main{()
{
nhap() ;
int *m=a;
cout<<"Gia tri nho nhat cua mang a la:
"<<timmin(m, n);
return 0;

}

9.1.4. Cp phit bj nhé dpng

Trong khi dich chuong trinh, cic bién khai béo trong chuong trinh s&
duge bé tri bd nhé cho chiing tir du, tuy nhién bién con tré cho phép cap
phét b) nhé dong tirc 1a thyuc hién viéc cdp phat ciing nhur giai phong bd
nhé trong qua trinh chay chuong trinh. Diéu nay s& 1am cho khong gidn
nhé dugec tiét kiém hon gitp cho qué trinh thyc hién chuong trinh dugc
nhanh hon. D& thyc hién diéu ndy chiing ta sir dung hai toan tir 1a new va
delete, trong d6 toan tir new s& dung dé cap phat s6 6 nh¢ va delete
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s& dung dé giai phong cic 6 nhé cua con trd khi khong can thiét. Ching

ta s& tim hiéu van dé nay qua cac vi du sau.

Vidu 9.6. Vi du vé viéc cip phat b nho dong.
#include<iostream>
using namespace std;

int a;

int main()

{
cout<<"Nhap a = "; cin>>a;
cout<<"Ban wvua nhap a = "<<a;

int *p = new int;
cout<<"Nhap gia tri cho *p ";

cind>>*p;

cout<<"Gia tri cua *p la: "<<*p;
delete p;

cout<<"Con tro p da duoc giai phong ";
return 0;

}

Trong vi du trén, con tré p dugc sinh ra bfmg lénh int *p =

new

int; sau d6 dugc giai phong bing ciu lénh delete p; viéc cip phat
b nhé dong co tinh hiru ich cao trong qua trinh thuc hién cac chuong

trinh 1ém cén tén nhiéu bd nhé.
Vi dy 9.7. Cép phat bd nhé dong cho mang.
#include<iostream>
using namespace std;
int a;
int main()
{
int n, i;
cout<<"Nhap n = "; cin>>n;
double *p = new double([n];
for (i=0;i<n; i++)
{
cout<<"Nhap gia tri <cho phan tu
"g<<itlek"
cin>>p[i];
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double tbec=0;
for (i=0; i<n; i++)
tbc = tbe + plil;

tbc=tbc/n;

cout<<"Gia tri trung binh cong cac phan tu vua
nhap la: "<<tbc;;

delete[] p;

return 0;

}

Trong vi du trén, chiing ta d4 ding con tro ciing nhur viéc cip phat bé nhd
dong dé thuc hién thao tac trén mang. Kich thudc mang sau khi xac dinh bai
méi 14n chay chuong trinh s& dugc cip phat tai chinh thoi diém n6 xac dinh,
viéc lam nay lam tiét kiém b nhé hon viéc khai béo céc bién tinh.

9.2. Kiéu cAu tric

9.2.1. Gidi thi¢u kiéu cdu tric
Kiéu cdu triic nhim muc dich khai béo céc bién dang ban ghi c6 nhiéu
thanh phén dir liéu khéc nhau, cic thanh phan dir liéu nay goi 1 céc
thude tinh. Trén thuc té c6 nhiéu bai toan ma méi phan tir can xem xét
dugc dic trung bai nhiéu thudc tinh khac nhau. Ching han danh sach hoc
sinh bao gdm cac thudc tinh nhu ho tén, ngay sinh, qué quén, diém trung
binh; danh sach cdn b$ bao gom ma so, ho tén, ngay sinh, don vi, danh
sach hang hoa bao gdm cac théng tin nhu tén mat hang, don vi tinh, don
gia,... D& khai bdo céu tric ta c6 thé sir cc cach sau:
(i) Khai bao théng qua dinh nghia cdu trac:
struct <tén clu_truc>
{
Khai bdo cdc thudc tinh thanh phan ciia cau tric;

}i
Sau khi dinh nghia xong cdu tric ching ta c6 thé sir dung ching dé khai
béo cic bien gidng nhu kiéu dir liéu théng thudng qua ci phép:

<tén clu truc> tén _biénl, tén_bién2,.;

(ii) Khai bdo tryrc tiép cac bién cu tric:

struct
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Khai bdo cdc thuge tinh thanh phdn ciia cdu tric;

} tén_biénl, tén_bién2,.;

Vi dy 9.8. Khai béo cdu triic tén 1a mathang va cac thude tinh cua né
sau d6 sir dung chiing dé nhap va xuét thong tin vé 2 mat hang ching han
nhu mit hang Tivi va mét hang Xi mang,

Giai: Chuong trinh nhu sau:
#include <iostream>
#include <string>
using namespace std;
struct mathang
{

string ten;

string dvt;

int sl;

int dg:
i
int main( )
{

struct mathang mhl;

struct mathang mh2;

mhl.ten ="Tivi";

mhl.dvt="Chiec";

mhl.sl =10;

mhl.dg=24;

cout<<endl;

cout<<"VI DU VE KHAI BAO VA SU DUNG BIEN KIEU CAU
TRUC"<<endl <<endl;

cout << "Ten cua mat hang nhat la: " << mhl.ten
<<endl;

cout << "Don vi tinh: " << mhl.dvt <<endl;

cout << "So luong mat hang thu nhat: " << mhl.sl
<<endl;

cout << "Don gia mat hang thu nhat: " << mhl.dg
<<endl;

cout << " "
<<endl;
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mh2.ten ="Xi mang";
mh2.dvt="Tan";
mh2.sl =100;

mh2.dg=10;
cout << "Ten mat hang thu nhat la: " << mhZ.ten
<<endl;

cout << "Don vi tinh mat hang thu nhat la: "<<
mh2.dvt <<endl;

cout << "So luong mat hang thu nhat la: " <<
mh2.s1 <<endl;

cout << "Don gia mat hang thu nhat la: " << mh2.dg
<<endl;

return 0;

}
Két qua thuc hién chucmg trinh nhu sau:

Ul DU 0E KHRI BAO VA SU DUNG BIEN KIEU..CAU TRUC

Ten cua mat hang nhat” la: Iivi
Don vi tinh: Chiec
So luong mat hapy thu nhat‘zzﬁ

Ten mat hang thu nhat la: ¥i mang

Don vi tinh mat hang thu nhat.la: Tan
So luong mat hang thu nhat la: 188
Don gia mat hang thu nhat la: 18 -,

9.2.2. Mdng véi cdc phdn tir cé kiéu cdu tricc

Chung ta c6 thé sir dung mang ma trong d6 m01 phan tir ¢ kiéu 1a kiéu
cAu tric. Chung ta s& tim hiéu vi du sau de nim dugc viéc sir dung ciing
nhu truy xuét cac phan tir mang c6 kiéu ciu tric.

Vi dy 9.9. Nhip vao n mit hang, mdi mat hang dic trung bai tén, don vi
tinh, s6 lugng va don gia. In danh sach mat hang vira nhap 1én man hinh.

Giai:

#include <iostream>
#include <string>
//mang kieu cau truc
using namespace std;
struct mathang

{
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string ten;
string dvt;
int sl;
int dg;

int main( )

{
struct mathang a[l100];
int n; // so luong mat hang
cout<<"Nhap so luong mat hang = "; cin>>n;
for (int i=0; i<n;i++)
{cout<<"Nhap thong tin mat hang thu "<<i<<endl;
cout<<"Ten = "; cin>>a[i].ten;
cout<<"Don vi tinh = "; cin>>a[i].dvt;
cout<<"So luong "; cin>>a(i].sl;
cout<<"Don gia= "; cin>>a[i].dg;
}
cout<<"Cac mat hang da nhap la: "<<endl;
for (int i=0; i<n; i++)

{

cout << "Ten mat hang : " << a[i].ten <<endl;

cout << "Don vi tinh: " << a[i].dvt <<endl;

cout << "So luong: " << a[i].sl <<endl;

cout << "Don gia: " << a[i].dg <<endl;

cout << "================== " <<endl;

}

return 0;

}

Chiing ta thiy ring véi mang c6 cac phan tir c6 kiéu cdu tric c6 thé tach
ra thanh cdc mang mot chiéu riéng biét, méi mang 1a mét thuge tinh. Tuy
nhién céu tric cho ching ta mét cai nhin gén véi thyc té hon, céc phép
xir ly cho chiing ta tur duy logic hon.

9.2.3. Danh sdch lién két trén ciu triic

Danh séch lién két 12 mot kiéu b tri dir liéu rit gn véi thue té. M3i nat
ciia danh sach s& chira théng tin vé mdt ban ghi cu thé. Diéu dic biét cua
danh sach 12 mdi nit s& chira mét trudng 13 con tré trd tdi dia chi cua nat
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tiép theo. M3i niit trong danh sach s& gém c6 hai phan la phan thong tin
va phan dja chi. Phin théng tin c6 thé chira cic truong di liéu, truong dia
chi chinh 12 con tré dé chira dia chi cua nit ké né. Hinh anh mét niit dugc
minh hoa nhu sau:

Thong tin | Dia chi

Piy la mot img dyng cua kiéu con tré. Hinh anh mét danh séch don c6 5
phén tir nhu sau:

C | «+—» D |e— E

v

NA *> » B *

trong d6 con tré p trd téi niit dau danh sach, mdi nt s& cé truong thong tin
ching han ki hiéu A, B, C,... va m{t truong con tro dé chi dén dia chi ciia
niit tiép theo. Néu danh sach rdng thi p = NULL, nhu véy nut cudi cing s&
chi vao NULL. Khi lam viéc vdi danh sach, ching ta s& c6 cac thao tic co
ban nhu tao m&i danh sach, tim kiém phan tir thoa man diéu kién nao dé
trong danh sach, chén phén tir va x6a phan tir khoi danh sach...

Vi dy 9.10. Tao m&i mét danh sach c6 n phan tir, mdi phén tir chira thong
tin vé mdt sé nguyén.

Giai: Viéc tao mdi mét danh sich s& twong duong v&i viéc chén din phan
tir mdi vao cudi danh sach. Chiing ta s& bd tri mot con tro luén tro vao
déu danh sich va mét con tro trd vao phén tir cudi ciing cua danh sach dé
mdi khi c6 phén tir méi can thém vio con tro nay sé chi sang dia chi cla
nit méi can chen.
#include <iostream>
using namespace std;
class dsd{
// Tao danh sach don chen dan vao cuoi danh sach
struct nut {
int a;
nut *tiep;
}i
public:
int n; //so luong nut
dsd () {
dau = NULL;
}
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void nhap ()
{ nut *cuoi;
cuoi=NULL;
cout<<"Nhap so luong nut= "; cin>>n;
for (int i=1; i<=n; i++)
{ int gt:
cout<<"Gia tri cho nut thu "<<i<<" = ";
cin>>gt;
nut *tg = new nut();
tg->a = gt;
tg->tiep=NULL;
if (dau == NULL)
{
dau= tg; cuoi=tg;
}
else
{
cuci->tiep =tg;
cuoi=tg;
}
}
}
voild inds ()
{
nut *tg;
tg=dau;
int dem=0;
while (tg !=NULL)
{ dem++;

cout<<"Gia tri nut thu "<<dem<<"=
"<<tg->a<<endl;

tg=tg->tiep;
}
}
private:
nut *dau;
bi
int main() {
dsd x;
x.nhap();
X.inds () ;
return 0;
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Vi du trén cho chiing ta cach thirc xdy dung mét danh sach. Ching ta huu
y ring luén phal ¢6 mt con tro tré vao dau danh sach va gu.ra cac nut
phai dugc lién két v6i nhau; nit trude s& chira thong tin vé dja chi cua

niit ngay sau no.

Vi dy 9.11. Cho danh séch don c6 n nit trong d6 mdi nit chira thong tin
vé mét s6 nguyén. Yéu céu nhép danh sach vao tir ban phim va in lén cac
s6 chinh phuong ¢6 trong danh sach.
Giai: Tru6e hét ching ta s& tao méi danh sach bang cach nhap lién tiép
cdc phan tir tir ban phim.
#include <iostream>
#include<cmath>
using namespace std;
class dsd{
struct nut {
int a;
nut *tiep;
}i
public:
int n; //so luong nut
dsd () {
dau = NULL;
}
void nhap ()
{ nut *cuoi;
cuoi=NULL;
cout<<"Nhap so luong nut= "; cin>>n;
for (int i=1; i<=n; i++)

{ int gt;
cout<<"Gia tri cho nut thu "<<i<<" = ";
cin>>gt;
nut *tg = new nut();
tg->a = gt;

tg->tiep=NULL;

if (dau == NULL)
{
dau= tg; cuoi=tg;
}
else
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cuci->tiep =tg;
cuoi=tg;
}
}
}
void insochinhphuong()

nut *tg;
tg=dau;
while (tg!=NULL)
!
if ((tg-»>a >0) && ( pow(floor(sgrt(tg->a)),2)
== tg->a))
cout<<tg->a<<" ";
tg=tg->tiep;
}
}
private:
nut *dau;
bi
int main() {
dsd x;
x.nhap();
cout<<"Cac so chinh phuong trong danh sach la:
*<<endl;
X.insochinhphuong() ;
return 0;
}

Trong vi du trén, sau }chi tao lap danh sich chung ta chi vigc duyét lai
todn by cac nat va kiém tra xem trudong théng tin c6 phai la so chinh
phuong hay khéng.

Vi dy 9.12. Tao méi mét danh sach, thém vao sau nit chira gia trj 1a 10
dau tién, néu khong cé chén vio dau danh sich nit c6 gia tri bang 100.

Giai: Sau khi tao danh séch chiing ta phai thyc hién thao téc tim kiém va
chén mét phan tir vao danh sach. Khi tim thay vi tri can chén ching ta
phai thyc hién viéc gin nit cin chén vao truéc rdi méi tach lién két dén
nit ¢6 dén nut méi. Viéc chén mdt nit a vao sau nit tré bai b trong danh
sach dugc thyuc hién nhu sau:
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Budc 1: Gan truomg dja chi cla nit a bang dja chi cua nit b dang chi vao.

Bude 2: Gén dia chi cia nut b dang chi vao bing dja chi cua nut a.
#include <iostream>
using namespace std;
class dsd{
// Tao danh sach don chen dan vao cuoi danh sach
struct nut {
int a;
nut *tiep;
bi

public:
int n; //so luong nut
dsd () {
dau = NULL;
}
void nhap ()
{ nut *cuoi;
cuoi=NULL;
cout<<"Nhap so luong nut= "; cin>>n;
for (int i=1; i<=n; i++)
{ int gt:
cout<<"Gia tri cho nut thu "<<i<<" = "
cin>>gt;
nut *tg = new nut();
tg->a = gt;
tg->tiep=NULL;
if (dau == NULL)
{
dau= tg; cuni=tg;
}
else
{
cuoi->tiep =tg;
cuoi=tg;
}
}
}
void chen(int y)
//chen y vao nut co gia tri 10 dau tien neu co,
//khong thi chen vao nut dau tien
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nut *tg;
tg=dau;
while (tg!=NULL)
{
if (tg->a ==10)
break;
tg=tg->tiep;
}
nut *tgl = new nut();
tgl->a = y;
tgl->tiep=NULL;
if (tg !'=NULL)
{
tgl->tiep = tg->tiep;
tg->tiep = tgl;
}
else
{ tgl->tiep = dau;
dau = tgl;
}
}
void inds()
{
nut *tg;
tg=dau;
int dem=0;

cout<<tg->a; tg=tg->tiep;

while (tg !=NULL)
{ dem++;

cout<<" -> "<<tg->a;

tg=tg->tiep;

}

private:
nut *dau;
b
int main() {
dsd x;
x.nhap();
cout<<"Danh sach ban dau:
x.inds();
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x.chen (100) ;
cout<<"\nDanh sach sau khi chen: "<<endl;

Xx.inds();
return 0;

}

Vi dy 9.13. X6a nit diu tién c6 gia trj bang k cho truéce cia mot danh
sich lién két don trong d6 truong thong tin mi nat chira mét gia tri
nguyén,

Giai: PAu tién ching ta phai tim xem c6 hay khéng nut c6 thuong thong
tin bing k. Néu c6, chiing ta chi viéc gin trudmg dja chi cua nut tré vao
niit ¢6 gia trj bang k bang dja chi cua nit c6 gia tri bing k tro vao. Sau d6
chiing ta x6a 6 nhé cép phat cho nut k di.

#include <iostream>

#include<cmath>

// Xoa mot nut khoi danh sach
using namespace std;

class dsd{
struct nut {
int a;

nut *tiep;
}i

public:
int n; //so luong nut
dsd () {
dau = NULL;

}
void nhap()
{ nut *cuoi;
cuoi=NULL;
cout<<"Nhap so luong nut= "; cin>>n;
for (int i=1; i<=n; i++)
{ int gt;
_ cout<<"Gia tri cho nut thu "<<i<<" = ";
cin>>gt;
nut *tg = new nut();
tg->a = gt;
tg->tiep=NULL;
if (dau == NULL)
{
dau = tg; cuoi=tg;
}
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else
{
cuoi->tiep =tg;
cuoi=tg;
}

}
}

void xoa(int y)
//xoa nut dau tien co gia tri bang y khoi
sach
{
nut *tg;
tg=dau;
int dem=0;
while (tg!=NULL)
{ dem=dem +1;
if (tg->a ==y)
break;
tg=tg->tiep;
}
if (tg->a ==y)
{nut *tgl;
tgl=dau;
if (dem==1)
dau=tg->tiep;
else
while (dem >2)
{
tgl=tgl->tiep;
dem=dem-1;
}
tgl->tiep = (tgl->tiep)
}

}
void inds ()
{

->tiep;

nut *tg;

tg=dau;

int dem=0;

cout<<tg->a; tg=tg->tiep;

while (tg !=NULL)

{ dem++;
cout<<" -> "<<tg->a;
tg=tg->tiep;
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}
private:
nut *dau;
}i
int main() {
dsd x;
x.nhap();
cout<<"Danh sach ban dau la: "<<endl;
x.inds () ;
int k;
cout<<"\nBan can xoa nut co gia tri bao nhieu: ";
cin>>k;
x.xoa (k) ;
cout<<"\n Danh sach sau khi xoa la: "<<endl;
X.inds () ;
return 0;

}
Vi du vé két qua thuc hlen chuong trinh nhur sau:

0 nut thu =5
nut
nut
nut
nut
nut
nut
0 nut
nut
-ach han dau la: s
-> 188 -> 3 -> 1908 -> 6 -> 3 -> 5 -> 3
n xpa nut co gia tri bao nhieu: 1088

anh sach sau khi xoa la:
> =218 =23 =26 =>F DG =P

Vi dy 9.14. Cho hai danh sich p va q trong d6 mdi nit chira thong tin vé
mét sb nguyén. Yéu ciu ghép danh sach q vao sau danh sach p rdi in
danh sach p lén man hinh.

Giai: Sau khi nhép dir liéu cho hai danh sénh c¢6 nit dau trd bdi p va q.
Viéc ghép hai danh sach véi nhau s& duge thuc hién bing viée nat cudi

clia danh séch nay thay vi chi dén NULL sé chi t6i dia chi cua nat dau
cua danh sach kia.
#include <iostream>
#include<cmath>
using namespace std;
class dsd{
struct nut {
int a;
nut *tiep;
}:
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public:
int m, n;
dsd () {
p = NULL;
q = NULL;
}

void nhap()
{ nut *cuoi;
cuoi=NULL;
cout<<"Nhap so luong nut cua danh sach p = ";
cin>>n;
for (int i=1; i<=n; i++)
{ int gt;
cout<<"Gia tri cho nut thu "<<i<<" = ";
cin>>gt;
nut *tg = new nut();
tg->a = gt;
tg->tiep=NULL;

if (p == NULL)
{
P = tg; cuoi=tg;
}
else

{
cuoi->tiep =tg;
cuoi=tg;

}
cout<<"Nhap so luong nut cua danh sach g

= "; cin>>m;
for (int i=1; i<=m; i++)

{ int gt;
cout<<"Gia tri cho nut thu "<<i<<" = ";
cin>>gt;
nut *tg = new nut();
tg->a = gt;

tg->tiep=NULL;

if (g == NULL)
{
qg = tg; cuoi = tg;
}
else
{

cuoi->tiep =tg;

cuoi=tg;
}
}
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}
void ghep ()
{
nut *tg;
tg=p;
int dem=0;
while (1)

if (tg->tiep ==NULL)
{
tg->tiep = q;
break;
}

}

tg=tg->tiep;

}
void inds()
{
nut *tg;
tg=p;
int dem=0;
cout<<tg->a; tg=tg->tiep;
while (tg !'=NULL)
{ dem++;
cout<<" -> "<<tg->a;
tg=tg->tiep;

}
private:
nut *p;
nut *q;
)i

int main() {
dsd x;
x.nhap() ;
x.ghep () :
cout<<"\n Danh sach sau khi ghep la: "<<endl;
x.inds();
return 0;
}

Trong ham ghep (), chiing ta s& tim dén nut cudi cing cua danh sich c6
nit dau tré bai p va cho con tréd chi dén dja chi cua nit dau tién (q) trong
danh séch con lai 1a viéc ghép hai danh séch da hoan thanh. Giao dién két
qua thuc hién chuong trinh.

Vi dy vé két qua thyc hién chuong trinh nhu sau:
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Nlmp so luong nut cua
Gia tri cho nut thu 1
Gia tri cho nut thu 2 =
Gia tritcho nut thu 3
Gia tri cho nut thu 4
Gia trd cho nut thu S
Nhap so luong nut cua
Gia tgi cho nut thu 1
Gia trg.cho nut thu

Gia tri cho nut thu

2
3,
Gia tri cho nut thu 4
Gia tri cho nut thu 5

Gia tri cho nut thu 6 = 1800

| Danh sach s hep la: * »
5 -310 =3 15 - H“ggpzsa)q )2-)3—)16 -> 100 -> 1090

Bai tap chwong 9

Bai 1. Giai thich y nghia cua cic céu l¢nh sau:

a) inta=5;

b) cout<<&a;

¢) int *a;

d) inta=4; int &b=a;
Bai 2. Trong céc khai béo sau ddy, khai béo nao 14 khai bao cho bién con
tro?

a) inta; d) char *ch;
b) double *p; e) long *t;
¢) float m;

Bai 3. Sur dung ham sizeof() xac dinh s6 byte danh cho céac khai bao mot
bién nguyén, thuc, ki tr trén méy tinh cia ban dang sir dl,}ng. Goi y:
sizeof{*int) cho biét sb byte sir dung cho khai bao mét con trd kiéu nguyén.
Bai 4. Cho m¢t mang c¢6 10 phan tir gdm 2357 11 13 15 17 19 23. Viét
chwong trinh sir dung kiéu con tré khai bao va lwu trir cdc gia tri trén va
in két qua 1én man hinh.
Bai 5. Viéc cip phét bd nhé dong véi con trd cb tac dung gi? Cho vi du
minh hoa.
Bai 6. Thay thé cic cu I¢nh khai béo bién mang sau bang cau 1énh cip
phat by nhd dong cho méng twong img:

a) inta[l100]; c) float c[50];

b) char b[20]; d) double d[100];
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Bai 7. Sir dung con tro dé khai bio mot mang c6 10 phan tir 6 nguyén.
Tinh trung binh c9ng cla céc s6 chin clia mang.
Bai 8. Sir dung con tré dé khai bio mt mang c6 10 phan tir s6 nguyén.
Pém, tinh tong, hién thj cac phén tir 1a 50 nguyén to cia mang trén.

Bai 9. Sir dung con tro dé khéi bio mot mang cé 10 phén tir s6 nguyén.
Pém, tinh tdng, hién thi cac phdn tr 1a s6 chinh phuong clia mang trén.

Bai 10. Khai bdo céu triic phi hgp cho bang chira thong tin vé sinh vién

clia mot truong nao do sau day:

Mi sb Ho tén Ngay sinh | Giditinh | Diém trung binh
K15001 [ David 12/02/1997 Nu 7.9
K15002 | Linda 16/8/1998 Nam 25
K15003 | Pieere 7/7/11997 Nu 6.3
K15004 | Jain 6/9/1998 Nam 3.9
K15005 | Vladimir 15/12/1997 Nu 8.7

Bai 11. Sir dung cau triic da khai bao trong bai 10. Viét chuong trinh trén
C++ nhap danh sich gém n sinh vién vao tir ban phim, sau dé sép xép
cac sinh vién theo diém trung binh tir cao dén thép rdi in két qua 1én man
hinh.

Bai 12. Sir dung cAu triic d khai béo trong bai 10. Viét chuong trinh trén
C++ nhp danh sach gom n sinh vién vao tir ban phim, sau d6 hién thi
céc sinh vién ¢6 diém trung binh tir 7.0 dén 8.5.

Bai 13. Sir dung céu triic da khai béo trong bai 10. Viét chuong trinh trén
C++ nhdp danh sich gdm n sinh vién vao tir ban phim, sau dé hién thi
céc sinh vién nir ¢6 diém trung binh dat loai gioi (diém gioi 12 diém Ién
hon hoac bang 8.5).

Bii 14. Dinh nghia ciu tric c6 tén 1a ngay_thang gbm céc truéng
ngdy, thang, va nim.

Bai 15. Dinh nghia céu tric sinh_vien trong bai 10, trong d6 c6 sir
dung cdu triic ngay_thang di dinh nghia bai 14. Yéu ciu nhip danh

sach gdm n Si{lh vién vao tir ban phim, sau dé hién thi cac sinh vién nam
¢6 ndm sinh bang 1998.

217



Bai 16. Cho mang a véi cac phan tir gdm céc thong tin ho tén, gidi tinh,
dan tdc, qué quén, hé sb luong, chirc vu. Yéu ciu nhip mang a vao tir
ban phim va in céc phan tir ¢ thong tin vé hé sb luong 1ém hon 3.66.

Bai 17. Cho mang sinh_vien gom céc théng tin mad s6 sinh vién, ho
va tén, gidi tinh, dan tdc, ndm sinh. Yéu ciu nhdp mang sinh_vien
vio tir ban phim va hién thi céc sinh vién nir dan toc ning ciia mang trén.

Bai 18. Cho mang mat_hang gém cac thong tin ma sb mat hang, tén
mit hang, gia hang, ngay nhap hang. Yéu ciu nhip mang mat_hang
vao tir ban phim, hién thj cac mat hang c6 gid nho hon 100.000 déng.

Bai 19. Viét ham day() c6 ba tham sé ngay, thang, nam theo c4u tric sau:
struct ngay_thang
{

int ngay;

int thang;

int nam;

b

Ham day () tra vé sb ngay tir 01/01/2000 t6i ngay thang, nim 1a cac sb
dugc nhip vao tir ban phim trong ham main() rdi dugc truyén cho ham.
Yéu cau hién thj s ngay tinh dugc.

Bai 20. Viét chuong trinh C++ chira mét danh sach méc néi don gém 10
s6 nguyén, yéu cau hién thi cac sé trong danh sach nay.

Bai 21. Tao danh sich lién két don c6 n phén tir, théng tin vé mdi phan tir
bao gém ho tén, ndm sinh, dan tdc. In lén man hinh thdng tin vé nhimg
nit c6 ndm sinh tir 1990 tr&r vé trude.

Bai 22. Cho danh sach don véi mdi nit chira mét sé nguyén. Yéu cau
x6a cac nit ¢d gi tri bing mot sb k cho trudce rdi in danh sach 1én man
hinh.

Bai 23. Cho danh sich méc ndi don c6 nit du danh sach tré bdi p ¢6 n
phin tir, trong d6 céc phan tir dugc xép theo thir tyr ting dan tinh tir nut
dAu tién. Yéu ciu chén mét nit c6 trudng gi tri 12 mt sd k nhap tir ban
phim vio danh séch sao cho van giit nguyén thi ty ting dan da c6.
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