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LO'1 NOI PAU

Ngon ngit 1ap trinh (NNLT) C/C++ 1a mot trong nhiing ngén ngtr 14p trinh
huéng d6i twong manh va phd bién hién nay do tinh mém déo va da ning cua no.
Khéng chi cac tng dung duoc viét trén C/C++ ma ca nhimg chuong trinh hé théng
16n déu duoc viét hau hét trén C/C++. C++ 13 ngdn ngit lap trinh huéng ddi tuong
duoc phat trién trén nén tang ctia C, khong nhitng khic phuc mét sé nhuoc diém
ctia ngdén ngit C ma quan trong hon, C++ cung cip cho ngudi sit dung (NSD) mot
phuong tién 1ap trinh theo k§ thuat méi: 14p trinh huéng ddi twong. Pay 1a ki thuat
1ap trinh duoc st dung hau hét trong cac ngoén ngtr manh hién nay, dac biét 1a cac
ngdn ngir hoat dong trong moi truong Windows nhu Microsoft Access, Visual
Basic, Visual Foxpro ...

Hién nay NNLT C/C++ di duoc dwa vao giang day trong hau hét cac truong
Pai hoc, Cao dang dé thay thé mot s6 NNLT da cii nhu FORTRAN, Pascal ... Tap
bai gidng nay dugc viét ra voi muc dich do, trang bi kién thuc va k¥ nang thuc hanh
cho sinh vién bit dau hoc vao NNLT C/C++ tai Khoa Cong nghé, Pai hoc Quéc gia
Ha Noi. Dé phu hop voi chuong trinh, tip bai giang ndy chi dé& cap mot phan nho
dén ky thuat 1ap trinh hudéng ddi tuong trong C++, d6 13 cac k¥ thuat dong goi dir
li¢u, phuong thirc va dinh nghia méi cac toan tir. Tén goi cua tap bai giang nay nodi
1én diéu do, c6 nghia ndi dung ciia bai giang thuc chat 1a NNLT C dugc mo rong
v6i mot s6 dic diém moi cua C++. VE ky thuat 1ap trinh hudéng ddi tuong (trong
C++) s& duoc trang bi boi mot gido trinh khac. Tuy nhién dé ngin gon, trong tap bai
giang ndy tén goi C/C++ s& duoc chung toi thay bang C++.

Noi dung tap bai giang nay gém 8 chuong. Phan dau gdm céc chuong tir 1 dén
6 chi yéu trinh bay vé NNLT C++ trén nén tang ctia ky thuat 1ap trinh cau trac. Cac
chuong con lai (chwong 7 va 8) s& trinh bay cac cau triic co ban trong C++ d6 13 k¥
thuat dong gbi (16p va dbi tuong) va dinh nghia phép toan méi cho 16p.

Tuy di c6 nhiéu ¢6 ging nhung do thoi gian va trinh d6 ngudi viét o han nén
chéc chin khong tranh khoi sai sot, vi vy rat mong nhan duoc su gop ¥ ciia ban doc
dé bai giang ngay cang mot hoan thién hon.

Tac gia.
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CHUONG 1
CAC KHAI NIEM CO BAN CUA C++

Céc yéu td co ban

Moi truong lam viée cuia C++

Céac budc dé tao va thuc hién mot chuong trinh
Vao/ra trong C++

. CACYEUTO CO BAN

Mot ngén ngir 18p trinh (NNLT) bac cao cho phép nguoi su dung (NSD) biéu
hién ¥ tudong ctia minh dé giai quyét mot van dé, bai toan bang cach dién dat gan véi
ngdn ngir thong thuong thay vi phai dién dat theo ngdn ngit may (day cac ki hiéu 0,1).
Hién nhién, cac y tuong NSD mudn trinh bay phai dugc viét theo mot cau trac chit ché
thuong dwoc goi 13 thudt todn hoic gidi thudt va theo diing cac qui tic ciia ngdn ngir
g0l 1a cui phap hodc van pham. Trong gido trinh nay ching ta ban dén mot ngdn ngir
lap trinh nhu véy, do la ngon ngtr lap trinh C++ va lam thé nao dé thé hién cac y tudng
giai quyét van dé bang cach viét thanh chuong trinh trong C++.

Trude hét, trong muc ndy chung ta s& trinh bay vé cac qui dinh bét budc don gian
va co ban nhit. Thong thuong cac qui dinh ndy s& dugc nhd dan trong qua trinh hoc
ngodn ngit, tuy nhién dé c6 mot vai khai niém twong ddi hé thong vé NNLT C++ ching
ta trinh bay so lugc cac khéi niém co ban do. Nguoi doc da tung lam quen voi céac
NNLT khac c6 thé doc luét qua phan nay.

1. Bang ky tw cua C++

Hau hét cac ngdn ngir 1ap trinh hién nay déu st dung cac ki tu tiéng Anh, céc ki
hi¢u thong dung va cac con so dé thé hién chuong trinh. Cac ki tu ciia nhitng ngdén ngtr
khéac khong dugc str dung (vi du cac chir cai tiéng Viét). Dudi day la bang ki tu dugc
phép dung dé tao nén nhitng cau 1énh cta ngdn ngr C++.

— Céc chir cai la tinh (viét thuong va viét hoa): a .. z va A .. Z. Cling mdt chit cai

nhung viét thuong phan biét vai viét hoa. Vi du chit cai 'a' 1a khac véoi 'A'
— Déu gach duéi:

— Céc chir sd thap phan: 0, 1, . ., 9.
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— Céac ky hi¢u toan hoc: +, -, *,/, % , &, ||, !, >, <, = ...
— Cac ky hiéu dic biét khac: , ;: [ 1, {}, #, d4u cach, ...

2. Twr khoa

Mot tir khod 1a mot tir dugce qui dinh trude trong NNLT véi mot v nghia cd dinh,
thuong dung dé chi cac loai dir li€u hoac két hop thanh cau 1énh. NSD c6 thé tao ra
nhitng tor méi dé chi cac doi tuong ctia minh nhung khong dugc phép trung véi tu
khod. Duéi day chung to1 1iét ké mdt vai tir khod thuong gédp, y nghia cua céc tir nay, sé
dugc trinh bay dan trong cac dé muc lién quan.

auto, break, case, char, continue, default, do, double, else, externe, float,

for, goto, if, int, long, register, return, short, sizeof, static, struct, switch,

typedef, union, unsigned, while ...

Mot dic trung ctia C++ 1a cac tir khod ludn ludn duge viét bang chit thuong.

3. Tén goi

bpé phan biét cac ddi tuong vo1 nhau chung can c6 mot tén go1. Hau hét mot ddi
tugng duoc viét ra trong chwong trinh thudc 2 dang, mot dang da co san trong ngon
ngir (vi du cdc tir khoa, tén cac ham chuan ...), mot sé6 do NSD tao ra ding de dat tén
cho hing, bién, kiéu, ham ... cac tén goi do NSD ty dit phai tuan theo mét sd qui tic
sau:

— La day ky tu lién tiép (khong chtra ddu cach) va phai bat dau bang chit cai
hodc gach dudi.

— Phan biét ki tu in hoa va thuong.

— Khong dugce trung véi tu khoa.

— S6 luong chir cai dung dé phan biét tén goi c6 thé duoc dit tuy v.

— Cha ¥ cac tén goi c6 san ctia C++ ciing tuan thu theo diing qui tic trén.

Trong mdt chuong trinh néu NSD dit tén sai thi trong qua trinh xir 1y so bo (trudc
khi chay chuong trinh) may s€ bao 161 (goi 1a 161 van pham).

Vidul :
e (Céc tén goi sau day la dung (dugc phép): i, 11, j, tinhoc, tin_hoc, luu_luong
e (Cac tén goi sau day la sai (khong dugc phép): 11, tin hoc, luu-luong-nuoc

e Cac tén goi sau day la khac nhau: ha noi, Ha noi, HA Noi, HA NOI, ...
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4. Chu thich trong chwong trinh

Mot chuong trinh thudng duge viét mot cach ngin gon, do vy thong thudng bén
canh cac cau 1énh chinh thirc ctia chwong trinh, NSD con duoc phép viét vao chuong
trinh cac cAu ghi chu, giai thich dé 1am rd nghia hon chuong trinh. Mot chii thich c6 thé
ghi cha vé nhiém vu, muc dich, cach thirc ctia thanh phan dang dugc chu thich nhu
bién, hfmg, ham hodc cong dung ctia mdt doan 1énh ... Cac chu thich s€ lam cho
chuong trinh sang sua, dé doc, dé hiéu va vi vay d& bao tri, stra chita vé sau.

C6 2 cach bao cho chuong trinh biét mot doan chi thich:
— Néu chu thich 1 mot doan ki tu bat ky lién tiép nhau (trong 1 dong hoic trén

nhiéu dong) ta dit doan cha thich d6 giita cip ddu dong mo chi thich /* (mo)
va */ (dong).

— Néu chi thich bat dau tir mot vi tri nao d6 cho dén hét dong, thi ta dat dau // &
vi tri d6. Nhu vay // st dung cho céc chu thich chi trén 1 dong.

Nhu dd nhic & trén, vai tro cia doan chu thich 1 lam cho chuong trinh d& hiéu
ddi véi nguoi doc, vi vay ddi véi may céac doan chu thich sé dugc bo qua. Loi dung dac
diém nay cua chu thich déi khi dé tam thoi bo qua mot doan 1énh nao do trong chuong
trinh (nhung khong xo04 han dé khoi phai gd lai khi can dung dén) ta co6 thé dit cac du
chu thich bao quanh doan 1énh nay (vi du khi chay thir chwong trinh, g& 13i ...), khi can
su dung lai ta co thé bo cac ddu chu thich.

Chu y: Cap dau chu thich /* ... */ khong duoc phép viét 10ng nhau, vi du dong chu
thich sau la khong duoc phép

/* Bay la doan chu thich /* chtra doan chu thich nay */ nhw doan chu thich con */
can phai stra lai nhu sau:
e hoic chi giit lai cip dau chd thich ngoai cung

/* Bay la doan chu thich chira doan chu thich nay nhw doan chu thich con */
e hoic chia thanh cc doan chu thich lién tiép nhau

/* Pay la doan chu thich */ /*chira doan chu thich nay*/ /*nhw doan chu thich con */

II. MOI TRUONG LAM VIEC CUA C++

1. Khé&i dong - Thoat khéi C++

Khoi dong C++ cling nhu moi chuong trinh khac bang cach nhip dup chudt 1én
bleu tuong cua chuong trinh. Khi chuong trinh dugc khoi dong sé hién ra giao dién
gdm c6 menu cong viée va mot khung cira sd bén dudi phuc vu cho soan thao. Mot con
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tré nhap nhay trong khung cira s6 va chiing ta bat dau nhap ndi dung (van ban) chuong
trinh vao trong khung cira s6 soan thao nay. Muc dich cua gido trinh nay 13 trang bi
nhirng kién thirc co ban cta 1ap trinh théng qua NNLT C++ cho cac sinh vién méi bt
dau nén chung t6i van chon trinh bay giao dién cua cac trinh bién dich quen thudc 1a
Turbo C hodc Borland C. V& céc trinh bién dich khac doc gia c¢6 thé ty tham khao trong
cac tai liéu lién quan.

Pé két thuc 1am viéc voi C++ (soan thao, chay chuong trinh ...) va quay vé méi
truong Windows chiing ta an Alt-X.

2. Giao dién va ctra s6 soan thao

a. Mé ta chung

Khi goi chay C++ trén man hinh s& xudt hién mot menu x6 xudéng va mot cira s6
soan thao. Trén menu gdm c6 cac nhom chirc nang: File, Edit, Search, Run, Compile,
Debug, Project, Options, Window, Help. Pé kich hoat cdc nhom chirc ning, co thé
an Alt+chir cai biéu thi cho menu cua chirc nang do (la chir cai c6 gach dudi). Vi du de
m¢ nhoém chure nang File a an Alt+F, sau do dich chuyén hop sang dén muc can chon roi
an Enter. Pé thuan tién cho NSD, mdt sb cac chirc nang hay dung con dugc gin véi
mot t6 hop cac phlm cho phép nguoi ding c6 thé chon nhanh chirc ndng nay ma khong
can thong qua viéc m¢ menu nhu dd mo ta ¢ trén. Mot sO to hop phim cu thé d6 sé
duoc trinh by vao cudi phan ndy. Cac bo chuong trinh dich hd tro ngudi 1ap trinh mot
moi trudng tich hop tirc ngoai chirc ning soan thao, né con cung cap nhiéu chirc ning,
tién ich khac gitp ngudi 1ap trinh vira c¢6 thé soan thao van ban chwong trinh vira goi
chay chuong trinh vira g& 16i ..

Céc chirc nang lién quan dén soan thao phan 16n glong v0i cac b soan thao khac
(nhu WinWord) do vdy chung t6i chi trinh bay tom tat ma khong trinh bay chi tiét &
day.

b. Cac chirec nang soan thao

Giéng hau hét cac bo soan thao vin ban, bd soan thao ciia Turbo C hodc Borland
C cling st dung cac phim sau cho qua trinh soan théo:

— Dich chuyén con tré: cic phim mdi tén cho phép dich chuyén con tro sang
trai, phai mot ki ty hodc 1én trén, xudng dudi 1 dong. Pé dich chuyén nhanh
c6 cac phim nhu Home (vé dau dong), End (vé cudi dong), PgUp, PgDn (Ién,
xudng mot trang man hinh). Bé dich chuyén xa hon ¢ thé két hop cac phim
nay cung phim Control (Ctrl, ~) nhu “PgUp: vé dau tép, ~PgDn: vé cudi tép.

— Chén, x04, stra: Phim Insert cho phép chuyén ché d6 soan thao giira chén va
de. Cac phim Delete, Backspace cho phép xoa mot ki ty tai vi tri con trd va
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trudce vi tri con trd (xo4 lui).

— Cac thao tac voi khdi dong: Pé danh dau khéi dong (thuc chat 1a khéi ki tu
lién nhau bat ky) ta dua con tro dén vi tri dau 4n Ctrl-KB va Ctrl-KK tai vi tri
cudi. Ciing c6 thé thao tac nhanh hon bang cach giit phim Shift va dung cac
phim dich chuyén con tro quét tir vi tri ddu dén vi tri cudi, khi d6 khéi ki ty
duoc danh dau sé chuyén mau nén. Mot khdi duge danh dau co thé dung dé
cit, dan vao mot noi khac trong van ban hodac xoa khoi van ban. Pé thuc hién
thao tac cit dan, dau tién phai dua khéi dd danh déu vao bo nhd dém bang
nhom phim Shift- Delete (cat) sau d6 dich chuyen con tré dén vi tri moi can
hién ndi dung vira cit va 4n to hop phim Shift-Insert. Mot doan van ban dugc
ghi vao bd nhd dém co thé duoc dan nhiéu lan vao nhiéu vj tri khac nhau béng
cach lap lai to hop phim Shift-Insert tai cac vi tri khac nhau trong van ban. bé
xo0a mot khbi dong da danh ddu ma khong ghi vao bo nhd dém, dung to hop
phim Ctrl-Delete. Khi mgt ndi dung méi ghi vao bd nhé dém thi nod s€ xoa
(ghi d&) ndi dung cii da c6, do vAy can can nhic dé sir dung phim Ctrl-Delete
(xoa va khong luu lai nd1 dung vira xod vao bd dém) va Shift-Delete (xo0a va
luu lai ndi dung vira xoa) mot cach phu hop.

— Tb6 hop phim Ctrl-A rat thuan loi khi can danh ddu nhanh toan bo vin ban.

c. Chirc ndng tim kiém va thay thé

Chtic ning nay dung dé dich chuyén nhanh con tré vian ban dén tir can tim. Dé
thuc hién tim kiém bam Ctrl-QF, tim kiém va thay thé bam Ctrl-QA. Vao tur hoac
nhém tir can tim vao ctra s6 Find, nhom thay thé (néu dung Ctrl-QA) vao cira sb
Replace va danh dau vao cac tuy chon trong cira so bén dudi sau d6 an Enter. Céc tuy
chon gém: khong phén biét chir hoa/thuong, tim tir doc 1ap hay dung trong tu khac, tim
trong toan van ban hay chi trong phan duoc danh diu, chiéu tim di dén cudi hay ngugc
vé dau vin ban, thay thé c6 hoi lai hay khong hoi lai ... Dé dich chuyén con tro dén cac
ving khac nhau trong mot menu hay ctra s6 chira cac tuy chon ta sir dung phim Tab.

d. Céc chirc ndng lién quan dén tép

— Ghi t¢p Ién dia: Chon menu File\Save hodc phim F2. Ne'u tén t€p chua co6 (con
mang tén Noname.cpp) may s€ yéu cau cho t€n t€p. Phan mé rong cua tén tép
duoc mac dinh 1a CPP.

— Soan thao t¢p mdi: Chon menu File\New. Hién ra ctra $6 soan thao tréng va
tén file tam thoi 1ay 18 Noname.cpp.

— Soan thao tép cili: Chon menu File\Open hodc an phim F3, nhép tén t€p hodc
dich chuyén con tr6 trong vung danh sach t&p bén dudi dén tén tép can soan
ro1 an Enter. Ciling c6 thé ap dung cach nay dé soan t¢p mdi khi khong nhap
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vao tén tép cu thé.
— Ghi tép dang soan thdo 1én dia v6i tén maoi: Chon menu File\Save As va nhép
tén t€p madi vao roi an Enter.
e. Chure nang dich va chay chwong trinh
— Ctrl-F9: Khoi dong chtrc nang dich va chay toan bg chuong trinh.
— F4: Chay chuong trinh tur dau dén dong 1énh hién tai (dang chira con trd)
— F7: Chay tung 1énh mot ciia ham main(), ké ca cac 1énh con trong ham.

— F8: Chay tirng 1énh mdt cia ham main(). Khi d6 mdi 101 goi ham duoc xem 1a
mot Iénh (khong chay tung Iénh trong cac ham dugc goi).

Cac chirc ning lién quan dén dich chuong trinh c6 thé dugc chon thong qua menu
Compile (Alt-C).
f. Tém tat mét sé phim néng hay ding

— Céac phim kich hoat menu: Alt+chir cai dai di¢én cho nhom menu d6. Vi du
Alt-F m& menu File dé chon cac chirc ning cu thé trong né nhu Open (md
file), Save (ghi file 1én dia), Print (in ndi dung van ban chuong trinh ra may
in), ... Alt-C mé menu Compile dé chon céac chic nang dich chuong trinh.

— Céac phim dich chuyén con tro khi soan thao.

— F1: mo ctra s6 trg giup. Pay 1a chitc ning quan trong gitp ngudi 1ap trinh nhé
tén 1énh, cu phéap va cach sir dung.

— F2: ghi tép 1én dia.

— F3: mo tép cii ra sura chira hodc soan thao t€p mai.

— F4: chay chuong trinh dén vi tri con tro.

— F5: Thu hep/mé& rong cura s6 soan thao.

— F6: Chuyén d6i giita cac cira s6 soan thao.

— F7: Chay chuong trinh theo timg 1énh, ké ca cac 1énh trong ham con.
— F8: Chay chuong trinh theo tirng 1énh trong ham chinh.

— F9: Dich va lién két chuong trinh. Thuong ding chtic ning nay dé tim 15i cu
phap cua chuong trinh nguon trudce khi chay.

— Alt-F7: Chuyén con tré vé noi gay 13i trude do.

— Alt-F8: Chuyén con tré dén 13i tiép theo.
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— Ctrl-F9: Chay chuong trinh.

— Ctrl-Insert: Luu khéi van ban dugc danh dau vao bd nhé dém.

— Shift-Insert: Dan khéi van ban trong by nhd dém vao van ban tai vi tri con tro.
— Shift-Delete: Xo4 khoi vin ban duge ddnh dau, luu nd vao bd nhé dém.

— Ctrl-Delete: Xo4 khéi van ban duoc danh dau (khéng luu vao bd nhd dém).

— Alt-F5: Chuyén sang ctra s6 xem két qua ctia chuong trinh vira chay xong.

—  Alt-X: thoat C++ vé lai Windows.

3. Cau tric mét chwong trinh trong C++

Mot chuong trinh C++ ¢6 thé dugc dat trong mdt hodc nhiéu file van ban khac
nhau. Moi file van ban chtra mdt s6 phan nao d6 cia chuong trinh. Vi nhitng chuong
trinh don gian va ngan thuong chi can dat chung trén mot file.

Mot chuong trinh gdm nhiéu ham, mdi ham phu trach mot cong viée khac nhau
cia chuong trinh. Pic biét trong cic ham ndy c6 mot ham duy nhat ¢ tén ham 1a
main(). Khi chay chuong trinh, cic ciu lénh trong ham main() s& dugc thyc hién dau
tién. Trong ham main() co thé c6 cac ciu 1énh goi dén cac ham khac khi can thiét, va
cac ham nay khi chay lai c6 thé goi dén cac ham khac nita d3 duoc viét trong chuong
trinh (trir viéc goi quay lai ham main()). Sau khi chay dén Iénh cubi cung ciia ham
main() chuong trinh s& két thc.

Cu thé, thong thudng mot chuong trinh gdm c6 cac ndi dung sau:

— Phan khai bao cac tép nguyén mau: khai bdo tén cac tép chira nhitng thanh
phan c6 san (nhu cac hang chuan, ki€u chuan va cdc ham chuan) ma NSD s¢
dung trong chuong trinh.

— Phan khai béo céc kiéu dit liéu, cac bién, hang ... do NSD dinh nghia va duoc
dung chung trong toan by chuong trinh.

— Danh sach cac ham cua chuong trinh (do NSD viét, bao gdm ca ham main()).
Cau truc chi tiét cia moi ham s& dugce dé cap dén trong chuong 4.
Duéi day 1a mot doan chuwong trinh don gian chi gdm 1 ham chinh 14 ham main().
Noi dung cua chuong trinh dung in ra man hinh dong chit: Chao cdc ban, bay gio la 2
gio.

#include <iostream.h> // khai bao tép nguyén mau dé
void main() /I dwgc st dung toan tr in cout <<
{
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inth=2, // Khai béo va kh&i tao bién h = 2
cout << “Chao cac ban, bay gi&’ la” << h << " gio" ; //'in ra man hinh

}

Dong dau tién ctia chuong trinh 13 khai bao tép nguyén miu iostream.h. Pay 1a
khai bdo bat budc vi trong chuong trinh c6 sit dung phuong thirc chuan “cout <<” (in ra
man hinh), phuong thirc nay dugc khai béo va dinh nghia san trong iostream.h.

Khong riéng ham main(), moi ham khac déu phai bat dau tap hop cac cau 1énh
ctia minh boi ddu { va két thic bsi dau }. Tap cac leénh bat ky bén trong cip dau nay
duoc goi la khéi 1énh. Khoi 1énh 1a mot ca phap can thiét trong cac cau lénh co cAu trac
nhu ta sé thay trong cac chuong tiép theo.

lll. CAC BUWO'C BE TAO VA THUC HIEN MOT CHUONG TRINH

1. Qui trinh viét va thwe hién chwong trinh
Trude khi viét va chay mot chuwong trinh thong thudng chung ta can:

1. Xéc dinh yéu cau cua chuong trinh. Nghia 1a xac dinh dit liéu dau vao (input)
cung cap cho chuong trinh va tap céac dir liéu can dat dugc tirc dau ra (output).
Céc tap hop dir liu nay ngoai céc tén goi con can xac dinh kiéu ctia n6.Vi du
dé giai mot phuong trinh bac 2 dang: ax® + bx + ¢ = 0, can bao cho chwong
trinh biét dir liéu dau vao 1a a, b, ¢ va dau ra la nghiém x1 va x2 cta phuong
trinh. Ki€u cua a, b, ¢, x1, x2 la cac so thuec.

2. Xaéc dinh thuat toan giai.

3. Cu thé hoa cac khai bao kiéu va thuat toan thanh day cac 1énh, tirc viét thanh
chuong trinh thong thuong 1a trén gidy, sau do bat dau soan thdo vao trong
may. Qua trinh nay dugc goi 1a soan thdo chuong trinh nguon.

4. Dich chuong trinh ngudn dé tim va stra cac 16i goi 13 161 ct phap.

5. Chay chuong trinh, kiém tra két qua in ra trén man hinh. Néu sai, stra lai

chuong trinh, dich va chay lai dé kiém tra. Qua trinh nay dugc thyc hién 13p di
1ap lai cho dén khi chuong trinh chay tot theo yéu cau dé ra cia NSD.

2. Soan thao tép chwong trinh nguén

Soan thao chwong trinh nguén 1a mot cong viéc don gian: gd ndi dung cia
chuong trinh (d3 viét ra gidy) vao trong may va luu lai n6 1én dia. Thong thuong khi da
lru lai chuong trinh 1én dia 1an sau s& khong can phai gb lai. C6 thé soan chuong trinh
ngudn trén cac bd soan thao (editor) khac nhung phai chay trong méi truong tich hop
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C++ (Borland C, Turbo C). Muc dich cua soan thao 1a tao ra mot van ban chuong trinh
va dua vao bd nhd clia may. Van ban chuong trinh can duoc trinh bay séng sua, rd
rang. Cac cau 1énh can giong thang cot theo cu tric cua 1énh (cac 1énh chta trong mot
1énh cu trac duogc trinh bay thut vao trong so véi diém bét dau cua 1énh). Céc chu
thich nén ghi ngén gon, rd nghia va phu hop.

3. Dich chwong trinh

Sau khi d3 soan thao xong chuong trinh ngudn, budc tiép theo thuong 1a dich (4n
t6 hop phim Alt-F9) dé tim va stra cac 16i goi 13 18i ¢t phap. Trong khi dich C++ sé& dit
con trd vao noi gy 13i (viét sai cu phap) trong van ban. Sau khi stra xong mét 16i NSD
c6 thé dung Alt-F8 dé chuyén con tré dén 13i tiép theo hodc dich lai. Dé chuyén con tro
vé nguoc lai 16i trude d6 co thé dung Alt-F7. Qua trinh stra 16i — dich dugc 1ap lai cho
dén khi vin ban da duoc stra hét 16i ca phap.

San pham sau khi dich 12 mét tép mdi goi 1a chuong trinh dich c6 dudi EXE tirc
1a tép ma may dé thyc hién. Tép nay cé thé luu tam thoi trong bd nhé phuc vu cho qua
trinh chay chuong trinh hodc luu lai trén dia tuy theo tuy chon khi dich cua NSD.
Trong va sau khi dich, C++ s& hién mot cira sd chira thong bao vé cac 18i (néu co),
hoic thong bao chuong trinh da dugce dich thanh cong (khong con 16i). Cac 16i nay
duoc goi 1a 16i ¢t phap.

Pé dich chuong trinh ta chon menu \Compile\Compile hoac \Compile\Make hodc
nhanh chong hon bang cach an t6 hgp phim Alt-F9.

4. Chay chwong trinh

An Ctrl-F9 & chay chuong trinh, néu chuong trinh chua dich sang ma may, may
s€ ty dong dich lai trudce khi chay. Két qua ciia chuong trinh s& hién ra trong mét ctra
sO két qua dé NSD kiém tra. Néu két qua chua dugce nhu mong muén, quay lai van ban
dé stra va lai chay lai chuong trinh. Qué trinh nay dwoc lip lai cho dén khi chuong
trinh chay ding nhu yéu cu da dé ra. Khi chuong trinh chay, cira s6 két qua s& hién ra
tam thoi che khuét ctra s6 soan thao. Sau khi két thic chay chuong trinh ctra s6 soan
thdo s€ ty dong hién ra trd lai va che khudt ctra s6 két qua. Dé xem lai két qua da hién
an Alt-F5. Sau khi xem xong dé quay lai ctra s6 soan thao 4n phim bat ky.

IV.VAO/RA TRONG C++

Trong phan niy chung ta lam quen mét sé 1énh don gian cho phép NSD nhép du
lidu vao tir ban phim hoic in két qua ra man hinh. Trong phan sau cua gido trinh chung
ta s€ khdo sat cac cau lénh vao/ra phuc tap hon
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1. Vao dir liéu tir ban phim
Dé nhap dit liéu vao cho cac bién co tén bién_1, bién_2, bién_3 ching ta st dung
cau lénh:
cin >> bién 1
cin >> bién_2 :
cin >> bién_3:
hoac:
cin >> bién_1 >> bién_2 >> bién_3 ;
bién_1, bién_2, bién_3 13 cac bién duoc st dung dé luu trit cac gia tri NSD nhap
vao tur ban phim. Khai niém bién s€ dugc mod ta cu thé hon trong chuong 2, & day
bien_1, bien_2, bién_3 dugc hiéu 1a cac tén goi dé chi 3 gia tri khac nhau. Hién nhién
c6 thé nhép dir liéu nhiéu hon 3 bién bang céach tiép tuc viét tén bi€n vao bén phai sau
dau >> cua cau Iénh.

Khi chay chuong trinh néu gip cac cau Iénh trén chuong trinh s& "tam ding" dé
chd NSD nhap dir liu vao cho cac bién. Sau khi NSD nhép xong dir li¢u, chuong trinh
s& tiép tuc chay tir cau Iénh ti€p theo sau cua céac cau I¢nh trén.

Cach thuc nhéap dir liéu ctia NSD phu thude vao loai gia tri cua bién can nhap ma
ta goi la ki€u, vi du nhap mot s6 c¢d cach thuc khac vo1 nhap mdt chudi ki tu. Gia su
can nhap do dai hai canh cia mot hinh chir nhét, trong d6 canh dai dugc qui udc bang
tén bién cd va chiéu rong dugc qui udc bdi tén bién cr. Cau I¢nh nhap s€ nhu sau:

cin >>cd >>cr;

Khi may dimg cho nhap dir liéu NSD sé& gb gia trj cu thé cta cac chiéu dai, rong
theo dung thur tu trong cau Iénh. Céc gia tri ndy can cach nhau boi it nhat mdt dau trang
(ta qui udc goi dau trang la mot trong 3 loai dau duoc nhap boi cac phim sau: phim
spacebar (ddu cach), phim tab (du tab) hodc phim Enter (dau xudng dong)). Céc gia tri
NSD nhap vao ciing duge hién thi trén man hinh dé NSD dé theo dai.

Vidu néu NSD nhip vao 23 11  thi chuong trinh s& gan gia tri 23 cho bién cd va
11 cho bién cr.

Chu y: gia sit NSD nhap 2311 .J (khong c6 ddu cach gitra 23 va 11) thi chuong
trinh s€ xem 2311 1a mot gia tri va gan cho cd. May s¢ tam dung chd NSD nhap ti€p
gia tri cho bién cr.

2. In dir liéu ra man hinh
D¢ in gi4 tri cia cac bieéu thirc ra man hinh ta ding cau Iénh sau:
cout<<bt 1;

10
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cout<< bt 2;
cout<< bt 3;
hoac:
cout << bt_1 << bt 2 <<bt 3;
ciing giéng cau lénh nhap ¢ day chung ta ciing c6 thé mé rong 1énh in voi nhiéu

hon 3 biéu thirc. Cau 1énh trén cho phép in gia tri ctia cic biéu thic bt_1, bt_2, bt 3.
Céc gia tri nay co the 1a tén cia bién hodc cac két hop tinh todn trén bién.
Vi du dé in cau "Chiéu dai 1a " va sb 23 va tiép theo 13 chit "mét", ta co thé sir
dung 3 Iénh sau day:
cout << "Chiéu dai la" ;
cout << 23 ;
cout << "mét";
hodc c6 thé chi bﬁng 1 1énh:
cout << "Chiéu dai 1a 23 mét" ;
Truong hop chua biét gia tri cu thé cta chidu dai, chi biét hién tai gia tri nay da
dugc Iuu trong bién cd (vi du da dugc nhap vao 1a 23 tir ban phim béi cau Iénh cin >>

cd trude d6) va ta can biét gia tri nay 13 bao nhiéu thi ¢6 thé sir dung cau 1énh in ra man
hinh.
cout << "Chiéu dai 13" << cd << "mét" ;

Khi d6 trén man hinh s& hién ra dong chit: "Chiéu dai 1a 23 mét". Nhu vay trong
truong hop nay ta phai dung dén ba lan dau phép toan << chir khong phai mdt nhu cau
I€nh trén. Ngoai ra phu thudc vao gia tri hién dugc luu trong bién cd, chuong trinh s€
in ra s chi€u dai thich hop chir khong chi in cd dinh thanh "chi€u dai 1a 23 mét". Vi du
néu cd dugc nhap la 15 thi 1€nh trén s in cau "chiéu dai 1a 15 mét".

Mot gid tri can in khong chi 1a mot bién nhu cd, cr, ... ma con c6 thé 1a mdt bi€u
thirc, di€u nay cho phép ta dé dang yéu cau may in ra dién tich va chu vi cta hinh chir
nhat khi da biét cd va cr bang cac cau 1énh sau:

cout <<"Diéntich="<<cd *cr;
cout <<"Chuvi="<<2*(cd +cr);
hozc gop tat ca thanh 1 ciu lénh:
cout << Diéntich="<<cd*cr<<\n’<<"Chuvi="<<2*(cd +cr);

¢ day c6 mot ki ty dac biét: do la ki tu "\n' ki hiéu cho ki ty xubng dong, khi gap
ki tur nay chuong trinh s& in cac phan tiép theo & dau dong ké tiép. Do d6 két qua cua
cau Iénh trén 1a 2 dong sau ddy trén man hinh:

11
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Dién tich = 253
Chu vi = 68

& day 253 va 68 1an luot 1a cac gia tri ma mdy tinh duoc tir cac biéu thic cd * cr,
va 2 * (cd + cr) trong cau lénh in & trén.

Chu y: dé sir dung céc cau 1énh nhap va in trong phan nay, dau chuong trinh phai
c6 dong khai bdo #include <iostream.h>.

Thong thudng ta hay sir dung 1énh in dé in cau thong bao nhac NSD nhap dir liéu
trude khi c6 cau 1é€nh nhép. Khi do6 trén man hinh s€ hién dong thong bao nady roi mai
tam dung cho dit liéu nhédp vao tr ban phim. Nho vao thong bao nay NSD s€ biét phai
nhdp dir li€u, nhap ndi dung gi va nhu thé nao ... vi du:

cout << "Hay nhap chiéu dai: "; cin >> cd;
cout << "Va nhap chiéu réng: "; cin >> cr;

khi d6 mdy s& in dong thong bdo "Hay nhap chiéu dai: " va chd sau khi NSD
nhap xong 23 4, may s€ thuc hién cau I¢nh ti€p theo tirc in dong thong bao "Va nhap
chiéu rong: " va chd den khi NSD nhép xong 11 . chuong trinh sé tiép tuc thuc hién
cac cau Iénh tiep theo.

Vi du 2 : Tt cac thao luan trén ta c6 thé viét mot cach day du chuong trinh tinh
dién tich va chu vi cia mdt hinh chit nhat. B¢ chuong trinh c6 thé tinh vdi cac bo gia
tri khac nhau cua chi€u dai va rong ta can luu gid tri nay vao trong cac bién (vi du cd,
cr).

#include <iostream.h> // khai bao tép nguyén mau dé dung dwoc cin, cout

void main() /I day la ham chinh cta chwong trinh

{
float cd, cr ; // khai bao cac bién cé tén cd, cr dé chira dd dai cac canh
cout << "Hay nhap chiéu dai: " ; cin >>cd ; /[ nhap di liéu

cout << "Hay nhap chiéu réng: " ; cin >>cr;

cout << "Diéntich="<<cd *cr<<'\n'; Il in két qua
cout <<"Chuvi="<<2*(cd + cr) <<'\n';

return ;

}

Chuong trinh nay c6 thé gd vao may va chay. Khi chay dén cau 1énh nhap,
chuong trinh dung dé chd nhan chiéu dai va chiéu rong, NSD nhép cac gia tri cu thé,
chuong trinh s& tiép tuc thyc hién va in ra két qua. Thong qua ciu 1énh nhap dir liéu va
2 bién cd, cr NSD c¢6 thé yéu cAu chuong trinh cho két qua ciia mot hinh chit nhat bat
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ky chir khong chi trong trudng hop hinh ¢ chiéu dai 23 va chiéu rong 11 nhu trong vi

du cu thé trén.

3. Dinh dang théng tin can in ra man hinh

Mot sd dinh dang don gian duoc chung toi trinh bay trudc ¢ day. Cac dinh dang

chi tiét va phuc tap hon s€ dugc trinh bay trong cac phan sau cua giao trinh. Dé sir
dung cac dinh dang ndy can khai béo file nguyén miu <iomanip.h> ¢ dau chuong trinh

bang chi thi #include <iomanip.h>.

— endl: Tuong duong véi ki ty xudng dong "\n'.

— setw(n): Binh thuong cac gia tri dugc in ra bai 1énh cout << sé& thang theo 18
trai voi do rong phu thudc vao do rong cua gia tri d6. Phuong thirc nay qui
dinh d6 rong danh dé in ra cac gid trj 12 n c6t man hinh. Néu n 16n hon d¢ dai
thuc cta gia tri, gia tri s& in ra theo 1& phai, dé trong phan thira (ddu cach) &
trudce.

— setprecision(n): Chi dinh sb chit s6 ctia phan thap phan in ra 1a n. S s& duoc

lam tron trudce khi in ra.

— setiosflags(ios::showpoint): Phuong thuc setprecision chi cé tac dung trén
mot dong in. D€ c6 dinh cac gia tri da dat cho moi dong in (cho dén khi dat lai
gia tri moi) ta sit dung phuong thirc setiosflags(ios::showpoint).

Vi du sau minh hoa cach st dung cac phuong thire trén.

Vidu3:

#include <iostream.h> // @& str dung cout <<

#include <iomanip.h>
#include <conio.h>

void main()
{
clrscr(); // xo@ man hinh
cout << "CHI TIEU" << end| << "======="<<end| ;

cout << setiosflags(ios::showpoint) << setprecision(2) ;
cout << "Sach vdé" << setw(20) << 123.456 << end];
cout << "Thirc an" << setw(20) << 2453.6 << endl;

cout << "Quan 4o lanh" << setw(15) << 3200.0 << endl;

/I @& st dung cac dinh dang

I/ dé& str dung cac ham clrscr() va getch()

13
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getch(); // tam dirng (d& xem két qua)
return ; /1 két thuc thwe hién ham main()
¥
Chuong trinh nay khi chay s€ in ra bang sau:
CHI TIEU
Sach vo 123.46
Thirc an 2453.60
Quan 4o lanh 3200.00

Chi ¥: toan tir nhap >> chi yéu lam viéc v6i dit liéu kiéu sb. D nhap ki ty hodc
xau ki tu, C++ cung cap cac phuong thirc (ham) sau:

— cin.get(c): cho phép nhap mdt ki ty vao bién ki tu c,

— cin.getline(s,n): cho phép nhép tdi da n-1 ki ty vao xau s.

caiq ham trén khi thuc hién s€ léy cac ki tu cc‘)nwlai trong bo ph(’y dém (cua lan nhap
trudc) dé gan cho ¢ hodc s. Do toan tur cin >> x s€ d¢€ lai ki ty xudng dong trong by dém
nén ki ty nay s€ lam tréi cac 1énh sau d6 nhu cin.get(c), cin.getline(s,n) (may khong
dimg d¢ nhap cho ¢ hodc s). Vi vay trude khi sir dung cac phuong thirc cin.get(c) hodc
cin.getline(s,n) nén sir dung phuong thirc cin.ignore(1) dé lay ra ki tw xuéng dong con
sot lai trong bd dém.‘Vi du doan 1énh sau cho phép nhap mét s6 nguyén x (bang toan tir
>>) va mot ki ty ¢ (bang phuong thure cin.get(c)):

int x;
char c;
cin >> x; cin.ignore(1);

cin.get(c);

4. Vaolratrong C

Trong phan trén chung t6i da trinh bay 2 toan tir vao/ra va mot sé phuong thic,
ham nhap va dinh dang trong C++. Phin nay chiing t6i trinh bay cac cau 1énh nhap
xuat theo khuon dang cii trong C. Hién nhién cac cdu 1énh nay van dung duogc trong
chuong trinh viét bang C++, tuy nhién chi nén st dung hodc cic cau lénh cua C++
hodc ciia C, khong nén dung 1an 10n ca hai vi d& gay nham 1an. Do d6 muc nay chi ¢6
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gia tri tham khao dé ban doc c6 thé hiéu duge cac cau 1énh vao/ra trong cac chuong
trinh viét theo NNLT C cu.

a. In két qua ra man hinh

Dé in cac gia tri bt_1, bt 2, ..., bt n ra man hinh theo m¢t khuén dang mong
muon ta c¢6 the st dung cau l1énh sau day:
printf(dong dinh dang, bt_1, bt_2, ..., bt_n) ;
trong d6 dong dinh dang la mot day ki tu dat trong cap dau nhay kép (“”) qui dinh
khuon dang can in cua cac gia tri bt_1, bt_2, ..., bt_n. Cac bt_i c6 thé 1a cac hang, biép
hay cac bi€u thuc tinh toan. Cau 1€nh trén s€ in gia tri cua cac bt_i nay theo thir ty xuat
hién cua chung va theo qui dinh duoc cho trong dong dinh dang.

(132

Vi dy, gid st x = 4, cau l¢nh:

printf(“%d %0.2f", 3, x + 1) ;

s& in cac s6 3 va 5.00 ra man hinh, trong d6 3 duogc in dudi dang sO nguyén (duoc
qui dinh boi “%d”) va x + 1 (co6 gia tri 1a 5) dugc in dudi dang so thuc voi 2 s6 1e thap
phan (dugc qui dinh boi “%0.2f"). Cu thé, cac ki tu di sau ki hiéu % dung d€ dinh dang
viéc in gdm co:

d  insd nguyén dudi dang hé thap phan

o  insd nguyén dang hé 8

X, X in s6 nguyén dang hé 16

u  insd nguyén dang khong dau

c in ki tu

S in xau ki tu

e, E in sd thuc dang ddu phay dong

f  in s6 thyc dang dau phay tinh

— Céc ki tu trén phai di sau dau %. Cac ki tu n.':?m} trong dong dinh dang néu

khong di sau % thi s€ dugc in ra man hinh. Mudn in % phai viét 2 lan (tac
%%).

Vi du cau Iénh: printf(“Ti 1€ hoc sinh gidi: %0.2f %%”, 32.486) ;

s in c’éu “Ti 1& hoc sinh gidi: “, tiép thpo s& in s 32.486 duoc 1am tron dén 2 sb 1é
thap phan lap vao vi tri ciia “%0.2f", va cuoi cung sé€ in dau “%” (do c6 %% trong dong
dinh dang). Cau dugc in ra man hinh s¢ la:

Ti I& hoc sinh gidi: 32.49%
Chu y: Mdi bt_i can in phai c6 mot dinh dang twong tng trong dong dinh dang.
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Vi duy cau lénh trén ciling c6 thé viét:
printf(“%s %0.2f" , “Ti I&€ hoc sinh gidi: “, 32.486);
trong cau lénh nay co6 2 biéu thirc can in. Biéu thirc thir phét la xau ki tu “Ti 1é hoc
sinh gidi:” dugc in voi khudn dang %s (in xau ki ty) va biéu thirc thir hai la 32.486
dugc in voi khudn dang %0.2f (in s6 thuc voi 2 s0 1¢ phan thap phan).

— Néu gitra ki ty % va ki tu dinh dang c6 s6 biéu thi d6 rong can in thi gia tri in
ra s& dugc gidng cot sang 1& phai, dé trong cac du cach phia truée. Néu do
rong am (thém dau trir — phia trudc) s& giong cot sang 1& trai. Néu khong co
do rong hoac do rong br:ing 0 (vi du %0.2f) thi d6 rong duoc tu diéu chinh
dung bang d6 rong cua gid tri can in.

— DAu + trudc d6 rong dé in gia tri s6 kém theo dau (duong hodc am)

— Trubc cac dinh dang s6 can thém ki tu | (vi du Id, If) khi in s6 nguyén dai long
hodc s6 thyc vo1 do chinh xac gap doi double.

Vidu4:
main()
{
inti=2,j=3;
printf(“Chwong trinh tinh téng 2 sb nguyén:\ni + j = %d”, i+);
¥
s€ in ra:

Chuwong trinh tinh téng 2 sb nguyén:
i+j=5.

b. Nhéap dir liéu tee ban phim
scanf(dong dinh dang, bién_1, bién_2, ..., bién_n) ;

Lénh nay cho phép nhap dir liéu vao cho cac bién bién_1, ..., bién_n. Trong d6
dong dinh dang chtra cac dinh dang ve kiéu b@én (nguyén, thuc, ki tu ...) dugc viét nhu’
trong mo ta cau Iénh printf. Cac bién dugc viet dudi dang dia chi cua ching tirc c6 dau
& trudc moi tén bién. Vi du cau 1énh:

scanf(“%d %f %Id”, &x, &y, &z) ;

cho phép nhép gia tri cho cac bién x, y, z trong d6 x 13 bién nguyén, y 12 bién thuc
va z 1a bién nguyén dai (long). Cau 1énh:
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scanf(“%2d %f %lf %3s”, &i, &x, &d, s);
cho phép nhap gia tri cho cac bién i, x, d, s, trong d6 i 13 bién nguyén c6 2 chir sd,
f 1a bién thyc (do dai tuy y), d 1 bién nguyén dai va s 1a xau ki tu ¢6 3 ki tw. Gia sir
NSD nhap vao day dir liéu: 12345 67abcd ! thi cac bién trén s& duoc gan cac gié tri
nhu sau: i = 12, x = 345, d = 67 va s = “abc”. Ki tu d va dau enter (d) s€ duoc luu lai
trong bo nhd va ty dong gan cho cac bién cua lan nhap sau.

Cudi cung, chwong trinh trong vi du 3 duoc viét lai voi printf() va scanf() nhu sau:

Vidul :
#include <stdio.h> // d& str dung cac ham printf() va scanf()
#include <conio.h> /| @& st dung cac ham clrscr() va getch()
void main()
{
clrscr(); // xoa man hinh
printf("CHI TIEU\n=======\n") ;
printf("Sach vé %20.2f\n" , 123.456) ;
printf("Thrc an %20.2f\n" , 2453.6) ;
printf(“Quan 4o lanh %15.2f\n" , 3200.0) ;
getch(); // tam dirng (d& xem két qua)
return ; I/ két thuc thwe hién ham main()
}
BAI TAP
1. Nhiing tén goi nao sau day la hop I¢:
- X —123variabe —tin_hoc —toan tin — so-dem
— RADIUS —one.0 — number# — Radius - nam2000

2. Ban hiy thir viét mot chuong trinh ngan nhat c6 thé duoc.

3. Tim cac 16i ct phap trong chuong trinh sau:
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4.
5.

6.
7.

18

#include (iostream.h)

void main(); / Giai phwong trinh bac 1

{

}

cout << 'Day la chwong trinh: Gptb1.\nXin chao cac ban’;
getch();

Viét chuong trinh in ndi dung mot bai tho nao do.

Viét chuong trinh in ra 4 dong, 2 cot gdm céc sb sau va giong cot:
— thang theo 18 trai 0.63 64.1

— thang theo 1& phai 12.78 -11.678

— thang theo diu chdm thap phan -124. 6 59.002

65.7 -1200.654

Hay viét va chay cac chuong trinh trong cac vi du 3, 5.

Chuong trinh sau khai bao 5 bién ki tu a, b, ¢, d, e va mot bién s6 nam. Hay dién
thém cac cau 1énh vao cac dong ... d€ chuong trinh thyc hién nhiém vu sau:

Nhép gia tri cho bién nam
Nhap gia tri cho cac bién ki tra, b, c,d,e.
In ra man hinh dong chir dugc ghep boi 5 ki ty da nhap va chir "ndm" sau d6
in s0 da nhap (nam). Vi du néu 5 chir cai da nhap 1a 'H', ‘A", 'N', 'O’, 'I' va nam
dugc nhap 1a 2000, thi man hinh in ra dong chir: HANOI nam 2000.
Nhép chuong trinh d3 sira vao may va chay dé kiém tra két qua.
#include <iostream.h>
#include <conio.h>
main()
{
int nam;
chara, b, c, d, e;
clrscr();
cin >>nam ;

cin.get(a); cin.get(b); cin.get(c); ... ; ... ;
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// in két qua

cout<<a<<..<<..<<..

getch();

<<

e <<"nam'"<<...;

19



Chuong 2. Kiéu dir liéu, biéu thirc va cdu lénh

CHUONG 2
KIEU DU LIEU, BIEU THUC VA CAU LENH

Kiéu dir liéu don gian

Hing - khai bao va sir dung hang
Bién - khai bao va str dung bién
Phép toan, biéu thic va cau 1énh
Thu vién cac ham toan hoc

I. KIEU DU LIEU PON GIAN

1. Khai niém vé kiéu dir liéu

Thong thudng dit liéu hay dung 14 s6 va chir. Tuy nhién viéc phén chia chi 2 loai
dir liéu 1 khong du. Dé dé dang hon cho 14p trinh, hau hét cac NNLT déu phan chia di
liéu thanh nhiéu kiéu khac nhau duoc goi la céac kiéu co ban hay chuan. Trén co s& két
hop cac kiéu dit liéu chuén NSD c6 thé ty dit ra cac kiéu dir liéu moi dé phuc vu cho
chuong trinh gidi quyét bai toan ciia minh. C6 nghia lic d6 mdi dbi twong duge quan ly
trong chuong trinh s¢ la mot tap hop nhiéu théng tin hon va dugc tao thanh tur nhiéu
loai (kiéu) dir liéu khac nhau. Dudi day ching ta s& xét dén mét sb kiéu dit liéu chuan
duoc qui dinh san bdi C++.

Mot bién nhu da biét 1a mot sé 6 nhé lién tiép nao do6 trong bd nhé dung dé luu
trit dir liéu (vao, ra hay két qua trung gian) trong qua trinh hoat dong cua chuong trinh.
bPé quan ly chat ché cac bién, NSD can khai bao cho chuong trinh biét truc tén bién
va kiéu cua dir liéu duoc chira trong bién. Viéc khai bao nay s& lam chuong trinh quan
1y cac bién dé& dang hon nhu trong viéc phan bd bo nhd ciing nhu quan 1y cac tinh toan
trén bién theo nguyén tic: chi c6 cac dir liu cung kiéu v&i nhau méi dugc phép lam
toan voi nhau. Do do, khi de cap dén mot kiéu chuin ciia mot NNLT, thong thuong
chung ta s& xét dén céac yéu t6 sau:

— tén kiéu: 1a mét tir danh riéng dé chi dinh kiéu cua dit liéu.

— 50 byte trong bd nhé dé lvu trit mot don vi dit liéu thude kiéu nay: Thong
thuong sO byte nay phu thudc vao cac trinh bién dich va h¢ thong may khac
nhau, ¢ day ta chi xét dén h¢ thong may PC thong dung hién nay.

— Mién gia tri cia ki€u: Cho biét mdt don vi dir li€u thude ki€u nay s€ c6 thé lay
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gia trj trong mién ndo, vi du nho nhat va 1on nhat 1a bao nhiéu. Hién nhién céac
gia tri nay phu thudc vao sb byte ma hé théng may qui dinh cho ting kiéu.
NSD can nhé dén mién gia tri nay dé khai bao kiéu cho cac bién can sir dung
mot cach thich hop.

Duéi day 1a bang tom tat mot sd kiéu chuan don gian va cac thong s6 ctia nd duge
st dung trong C++.

Loai dit lieu | Tén kiéu S6 6 nhé | Mién gia tri

Ki tu char 1 byte - 128 .. 127
unsigned char | 1 byte 0..255

S6 nguyén int 2 byte — 32768 .. 32767
unsigned int | 2 byte 0..65535
short 2 byte — 32768 ..32767
long 4 byte -2 2P

Sé thuc float 4 byte +107 .. +10"®
double 8 byte +10737 . +10 7%

Bang 1. Cac loai kiéu don gian

Trong chuong ndy chung ta chi xét cac loai kiéu don gian trén dy. Cac loai kiéu
c6 cau trac do nguoi dung dinh nghia sé dugc trinh bay trong cac chuong sau.

2. Kiéu ky tw

Mot ki ty 1a mot ki hiéu trong bang ma ASCIL Nhu da biét mot s6 ki tu c6 mit
chit trén ban phim (vi du cac chir cai, chir sé) trong khi mot s6 ki tu lai khong (vi du ki
tu biéu dién viéc Iui lai mot 6 trong van ban, ki tu chi viéc két thic mot dong hay két
thuc mot vin ban). Do vay dé biéu dién mot ki tu nguoi ta dung chinh ma ASCII cua ki
tur d6 trong bang ma ASCII va thuong goi la gia tri cua ki ty. Vi du phat biéu "Cho ki
tu 'A" la cling twong duong voi phat biéu "Cho ki tw 65" (65 1a ma ASCII cua ki tur
'A"), hodc "Xoa ki tu xudng dong" 13 ciing tvong duong véi phat biéu "Xoa ki ty 13" vi
13 12 m3 ASCII cua ki tu xubng dong.

Nhu vy mot bién kiéu ki tu ¢ thé duoc nhéan gia tri theo 2 cach twong duong -
chir hodc gia tri s6: vi du gia st ¢ 12 mot bién ki tu thi cau 1énh gan ¢ = 'A’ ciing tuong
duong véi cau 1énh gan ¢ = 65. Tuy nhién dé st dung gid tri s6 cuia mot ki ty ¢ ndo d6
ta phai yéu cau ddi ¢ sang gia tri s6 bang cau Iénh int(c).

Theo bang trén ta thiy c6 2 loai ki tu 1a char v&i mién gia tri tir -128 dén 127 va
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unsigned char (ki tu khong dau) v6i mién gia tri tr 0 dén 255. Truong hop mot bién
duoc gan gia tri vuot ra ngoal mién gia tri cua kiéu thi gia tri cua bién se duoc tinh theo
mi bu — (256 — ¢). Vi du néu gan cho char c gia tri 179 (vuot khoi mién gié tri da duoc
qui dinh cua char) thi gia tri thuc sy duoc Iuu trong may s€ 1a — (256 — 179) =-77.

Vidul:

charc, d; /I ¢, d dwoc phép gan gia tri ttr -128 dén 127
unsigned e ; Il e dwoc phép gan gia tri tir 0 dén 255
c=65;d=179; /I d cb gia tri ngoai mién cho phép
e=179;f=330; /1 f ¢6 gid tri ngoai mién cho phép

cout << ¢ <<int(c) ; // in ra chi¥ cai 'A' va gia tri s6 65

(
cout << d << int(d) ; /linralakitw'|' va gia tri sb6 -77
cout << e << int(e) /lin ra la ki tw'|' va gia tri s6 179

cout << f << int(f) /l'in ra la ki tw 'J' va gia tri s6 74

Chu y: Qua vi du trén ta thdy mot bién néu dugc gan gia tri ngoai mién cho phép
s& dan dén két qua khong theo suy nghi théng thuong. Do vy nén tuan thu qui tac chi
gan gia tri cho bién thudc mién gia tri ma kiéu cua bién d6 qui dinh. Vi du néu mubn sir
dung bién co6 gia tri tir 128 .. 255 ta nén khai bao bién duéi dang ki tu khong déu
(unsigned char), con néu gia tri vugt qua 255 ta nén chuyén sang kiéu nguyén (int)
chang han.

3. Kiéu sé nguyén

Cac s6 nguyén dugc phan chia thanh 4 loai kiéu khac nhau véi cac mién gia tri
tuong tmg dugc cho trong bang 1. D6 1a kiéu sd nguyén ngan (short) twong duong véi
kiéu sb nguyén (int) st dung 2 byte va sb nguyén dai (long int) sir dung 4 byte. Kiéu sb
nguyén thuong dugc chia lam 2 loai ¢6 dau (int) va khong dau (unsigned int hodc co
thé viét gon hon 1a unsigned). Qui tic ma bu cung dugc ap dung néu gia tri cua bién
vuot ra ngoai mién gia tri cho phép, vi vdy can can nhic khi khai bao kleu cho cac
bién. Ta thudng sir dung kiéu int cho céac s6 nguyén trong cac bai toan voi mién gia tri

vira phéi (co gia tri tuyét doi bé hon 32767), chang han cac bién dém trong cac vong

1ap, ...

4. Kiéu s6 thwc

Dé st dung so thuc ta can khai bdo kiéu float hodc double ma mién gié tri cua
chung duoc cho trong bang 1. Cac gia tri so kiéu double dugc goi 1a so thuc voi do
chinh xac gap do6i1 vi vdi kiéu dir li€u nay may tinh c6 cach bi€u dién khac so véi kiéu
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float dé dam bao s6 s6 1& sau mot sd thuc co thé tang 1én dam bdo tinh chinh xac cao
hon so v&i so kiéu float. Tuy nhién, trong céc bai toan thong dung thudong ngay do
chinh xac cua so6 kiéu float 1a du dung.

Nhu da nhac dén trong phan cac 1énh vao/ra & chuong 1, 1ién quan dén viéc in an
sO thuc ta c6 mdt vai cach thiét dat dang in theo y muon, vi du do rdng toi thi€u dé in
mot s6 hay so so0 1¢ thap phan can in ...

Vi dy 2 : Chuong trinh sau day s€ in dién tich va chu vi ciia mot hinh tron ¢ ban
kinh 2cm véi 3 s6 1€.
#include <iostream.h>
#include <iomanip.h>
void main()
{
floatr=2; / r 1a tén bién dung dé chira ban kinh
cout << "Dién tich = " << setiosflags(ios::showpoint) ;
cout << setprecision(3) <<r *r * 3.1416 ;
getch() ;

Il. HANG - KHAI BAO VA SI’ DUNG HANG

Hang 13 mot gla tri ¢6 dinh nao d6 vi du 3 (hing nguyén), 'A’ (hang ki tu), 5.0
(hang thyc), "Ha noi' (hang xau ki ty). Mot gia tri co thé dugc hiéu dudi nhidu kiéu
khac nhau, do vay khi viét hang ta cling can c6 dang viét thich hop.

1. Hang nguyén
— kiéu short, int: 3, -7, .
— kiéu unsigned: 3, 123456, ...
— kiéu long, long int: 3L, -7L, 123456L, ... (viét L vao cubi mdi gia tri)

Cac cach viét trén 1a thé hién cua sb nguyen trong hé thap phan, ngoai ra ching
con duogc Vlet duéi cac he dém khac nhu h¢ co s6 8 hodc hé co s6 16. Mot so nguyén
trong co s6 8 1udn ludn duoc viét v6i sd 0 & dau, tuong ty vo1 co s6 16 phai viét v4i 0x
& dau. Vi du ta biét 65 trong co sd 8 1a 101 va trong co sd 16 1a 41, do d6 3 cach viét
65,0101, 0x41 1a nhu nhau, cing biéu dién gi trj 65.
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2. Hang thuc
Mot s(')q thuc ¢c6 t,hé dugc khai bdo duodi dang kiéu float hodc double va céac gia tri
cua no c6 thé dugc viét dudi mét trong hai dang.
a. Dang dau phay tinh
Theo cach viét théng thuong. Vi du: 3.0, -7.0, 3.1416, ...

b. Dang dau phay déng

Téng quat, mdt s6 thuc x c6 thé duoc viét duéi dang: men hodc mEn, trong d6 m
duoc goi 1a phan dinh tri, n goi 1a phan bac (hay mii). S6 men biéu thi gia tri x = m x
10". Vi du s6 © = 3.1416 c6 thé dugc viét:

n=..=0031416e2=0.31416el = 3.1416e0 =31.416e—1 =314.16e-2 = ...
vi m=0.031416x10°=031416x10'=3.1416x10° =

Nhu vay mot s6 x ¢6 thé duoc viét dudi dang mEn véi nhiéu gia tri m, n khac
nhau, phu thudc vao dau phay ngan cach phan nguyén va phan thap phan cua s6. Do
vay céch viét nay duoc goi la dang dau phay dong.

3. Hang ki tw

a. Cdch viét hang

Co 2 cach dé viét mot hang ki tw. D6i v6i cac ki tu ¢ mat chir thé hién ta thuong
sir dung cach viét thong dung d6 la dat mat chir do gitra 2 dau nhay don nhu: 'A', '3', "'
(dau céach) ... hodc st dung tryc tiép gia tri so cua chung. Vi du cac gia tri tuong ung
ctia céc ki tu trén 14 65, 51 va 32. V&i mot s6 ki tu khong c6 mat chir ta budc phai dung
gia tri (s6) cua chung, nhu viét 27 thay cho ki tw duoc nhin bai phim Escape, 13 thay
cho ki tu duwoc nhin boi phim Enter ..

Pé biéu dién ki ty bang gia tri sO ta c6 thé viét truc tiép (khong dung cap dau
nhay don) gia tri d6 dudi dang hé s6 10 (nhu trén) hodc dat ching vao cap dau nhay
don, trudng hop nay chi dung cho gia tri viét duéi dang hé 8 hodc hé 16 theo mau sau:

— "Kkkk": khong qua 3 chit s6 trong hé 8. Vi du \11' biéu dién ki tir c6 ma 9.
— "xkk": khong qua 2 chit s6 trong hé 16. Vi du "x1B' biéu dién ki tur c6 ma 27.

Tom lai, mot ki tw ¢6 thé c6 nhiéu cach viét, ching han 'A’ ¢6 gia tri 12 65 (h¢ 10)
hodc 101 (hé 8) hodc 41 (h¢ 16), do do ki ty 'A' ¢6 thé viét bdi mot trong cac dang sau:

65,0101, 0x41 hodc'A',"\101", "\x41'

Tuong tu, dau két thic xau c6 gia tr1 0 nén cé thé viét boi 0 hodc "\0' hodc "x0',
trong cac cach nay cach viét "\0' dugc dung thong dung nhat.
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b. Mét sé6 hang théng dung

Dbi v6i mot sb hang ki ty thudng dung nhung khéng c6 mit chit tvong tng, hoic
cac ki ty dugc danh riéng véi nhiém vu khéc, khi d6 thay vi phai nhé gia tri cua ching
ta co thé viét theo qui udc sau:
biéu thij ki tw xubng dong (ciing twong duwong véi endl)

\to: ki ty tab

\a' ki tw chuéng (ttrc thay vi in ki tw, loa s& phat ra moét tiéng 'bip')
\r :  xubng dong

\fo kéo trang

A\ déu \

\?' d4u chdm hai ?

"o déu nhay don'

\" dau nhay kép "

"kKkk': ki tw c6 ma la kkk trong hé 8

"xkk': Ki tw c6 ma la kk trong hé 16
Vi du:

cout << "H6m nay tr&i \t nang \a \a\a \n" ;

s& in ra man hinh dong chit "HOom nay troi" sau d6 bo mot khoang cach bang mot
tab (khoang 8 dau céch) roi in ti€p chir "nang", ti€p theo phat ra 3 tiéng chudng va cudi
cung con trd trén man hinh s€ nhay xudng dau dong mai.

Do diu cach (phim spacebar) khéng c6 mat chi, nén trong mot sd trudng hop dé
trdnh nham lan ching t61 qui udc su dung ki hi€¢u <> dé biéu dién dau cach. Vi du
trong gido trinh nay dau céach (c6 gia tri 1a 32) duogc viét' ' (dau nhdy don bao mot dau
cach) hodc 10 rang hon bang céach viét theo qui udc <>.

4. Hang xau ki ty

La day ki ty bat ky dat gira cdp dau nhay kép. Vi du: "Lp K43*", "12A4", "A",
"<>" " 13 cac hang xau ki tu, trong d6 "" 13 xau khong chira ki tu ndo, cac xdu "<>",
"A" chtra 1 ki tu ... S& cac ki tu giita 2 ddu nhay kép duoc goi la d6 dai cua xau. Vi du
xau "" ¢6 do dai 0, xau "<>" hoac "A" c6 d¢ dai 1 con xau "Lop K43*" ¢6 do dai 8.

Chu ¥ phan biét giita 2 cach viét 'A' va "A", tuy ching cing biéu dién chir cai A
nhung chuong trinh s& hiéu 'A' 13 mot ki tu con "A" 1a mot xau ki tw (do vay ching
dugc b tri khac nhau trong bd nhd ciing nhu cach st dung chung 1a khic nhau).
Tuong ty ta khong duoc viét " (2 dau nhay don lién nhau) vi khong c6 khai niém ki tu
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"réng". Dé chi x4u rong (khong c6 ki tu nao) ta phai viét "" (2 dau nhay kép lién nhau).
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Tom lai mot gia tri ¢ thé dugce viét dudi nhieu kiéu dit li¢u khac nhau va do do
cach st dung ching cling khac nhau. Vi du lién quan dén khai niém 3 don vi ¢6 thé co
cac cach viét sau tuy nhién chiing hoan toan khac nhau:

3 : sd nguyén 3 don vi

3L : s6 nguyén dai 3 don vi

3.0 : s6 thuc 3 don vi

3! : chir s6 3

"3" . xauchtaki ty duy nhat1a 3

5. Khai bao hang

Mot gia tri ¢d dinh (hing) duoc st dung nhiéu lan trong chwong trinh doi khi s&
thuan loi hon néu ta dit cho né mot tén go1, thao tac nay dugc goi la khai bao héng. Vi
du mot chuwong trinh quan 1y sinh vién véi gia thiét s6 sinh vién t6i da la 50. Néu s6
sinh vién t6i da khong thay d6i trong chuwong trinh ta c6 thé dit cho né mot tén goi nhu
sosv chang han. Trong sudt chuong trinh bat ky chd nao xuit hién gia tri 50 ta déu co
thé thay n6 bang sosv. Tuong ty C++ ciing c6 nhitng tén hang duoc dit san, duoc goi
1a cac hiang chuan va NSD c6 thé sir dung khi can thiét. Vi du hang © dugc dit sin
trong C++ v6i tén goi M_PI. Viée str dung tén hang thay cho hang ¢ nhiéu diém thuan
loi nhu sau:

Chuong trinh d& doc hon, vi thay cho cac con sé it co ¥ nghia, mot tén goi s&
1am NSD dé hinh dung vai trd, noi dung ctia n6. Vi du, khi gip tén goi Sosv
NSD sé hinh dung duogc ching han, "day 1a s sinh vién tdi da trong mot 16p",
trong khi s6 50 c6 thé 1a sb sinh vién ma ciing c6 thé 13 tudi ctia mot sinh vién
nao do.

Chuong trinh dé& stra chita hon, vi du bay gid néu mudn thay doi chuong trinh
sao cho bai toan quan Iy dugc thyc hién véi sé sinh vién ti da 1a 60, khi d6 ta
can tim va thay thé hang trim vi tri xuat hién cta 50 thanh 60. Viéc thay thé
nhu vay dé gy ra 15i vi co thé khong tim thiy hét cac sé 50 trong chuong
trinh hodc thay nham sé 50 voi ¥ nghia khac nhu tudi ciia mot sinh vién nao
d6 chang han. Néu trong chuong trinh st dung hing sosv, bay gid viéc thay
thé trd nén chinh x4c va dé dang hon bang thao tic khai bao lai gia tri hang
sosv bang 60. Luc d6 trong chuong trinh bat ky noi nao gip tén hing sosv
déu duoc chuong trinh hiéu véi gia tri 60.

D¢ khai bao hang ta dung cac cau khai bao sau:
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#define tén_hang gia_tri_hang;
hoac:
const tén_hang = gia_tri_hang ;
Vi du:
#define sosv 50 ;
#define MAX 100 ;
const sosv = 50 ;
Nhu trén da cha ¥ mot gia tri hang chua néi 1én kiéu sir dung ctia nd vi vay ta can

khai bao 16 rang hon bang cach thém tén kiéu trudc tén hang trong khai bao const, cac
hang khai bao nhu vay dugc goi 1a hang co kiéu.

Vi du:
const int sosv =50 ;
const float nhiet_do_soi = 100.0 ;

lll. BIEN - KHAI BAO VA SU’ DUNG BIEN

1. Khai bao bién

Bién 1a cac tén goi dé luu gid tri khi lam viéc trong chuong trinh. Céc gia tri duoc
Iwu 6 thé 1a cac gia tri dir liéu ban dau cac gia tri trung gian tam thoi trong qua trinh
tinh toan hodc cac gia trj két qua cudi cung. Khac véi hang, gia tri cua bién co thé thay
d6i trong qua trinh 1am viéc bang cac 1énh doc vao tir ban phim hodc gan. Hinh anh cu
thé cta bién la mdt s6 6 nhé trong by nhd dugce st dung dé luu céc gia tri cua bién.

Moi bién phai dugc khai bao trudce khi st dung. Mot khai bao nhu vay s€ bao cho
chuong trinh bi€t vé mot bién madi gdom cd: tén cua bién, ki€u cua bién (tirc ki€u cua gia
tri dir liéu ma bién s€ luu git). Thong thuong véi nhiéu NNLT tat ca cac bién phai
duoc khai bao ngay tur dau chuong trinh hay dau ctia ham, tuy nhién dé thuan ti¢n C++
cho phép khai bao bién ngay bén trong chuong trinh hoac ham, c6 nghia bat ky luc nao
NSD thay can thiét st dung bién mai, ho cd quyén khai bdo va sir dung no6 tir do tro di.

C phéap khai bao bién gém tén kiéu, tén bién va c6 thé c6 hay khong khoi tao gia
tri ban dau cho bién. D€ khoi tao hodc thay doi gia tri ciia bién ta dung I¢nh gan (=).

a. Khai bao khéng khdi tao
tén_kiéu tén_bién 1 ;
tén_kiéu tén bién 2 ;
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tén_kiéu tén_bién 3 ;
Nhiéu bién cung kiéu c6 thé duoc khai bao trén ciing mot dong:

tén_kiéu tén_bién 1, tén_bién 2, tén bién 3;

Vi du:

void main()

{
inti,j; // khai bao 2 bién i, j c6 kiéu nguyén
float x ; // khai bao bién thwe x
char c, d[100] ; // bién ki tw ¢, xau d chtra ti da 100 ki tw
unsigned int u ; // bién nguyén khéng dau u

}

b. Khai bao c6 khdi tao

Trong cau 1énh khai bao, cic bién c6 thé duoc gan ngay gia tri ban dau boi phép
toan gan (=) theo ct phap:

tén_kiéu tén_bién_1=gt_1, tén_bién_2 =gt _2, tén_bién_3=gt_3;
trong d6 cac gid tri gt_1, gt_2, gt_3 co thé 1a cac hing, bién hodc biéu thic.
Vi du:
constintn=10;

void main()

{
inti=2,j,k=n+5 I/ khai bao i va khai tao bing 2, k bing 15
float eps = 1.0e-6 ; // khai bao bién thwc epsilon kh&i tao bing 10°
char c ='Z"; // khai bao bién ki tw ¢ va khai tao bang 'A'

char d[100] = "Tin hoc";  // khai bao xau ki tw d chra dong chir "Tin hoc"

}

2. Pham vi cta bién

Nhu d3 biét chuwong trinh 13 mét tap hop cac ham, cac ciu 1énh ciing nhu cac khai
bdo. Pham vi tdc dung ciia mdt bién la noi ma bién co6 tdc dung, tirc ham nao, cau 1énh
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nao duoc phép sir dung bién d6. Mot bién xuat hién trong chuong trinh c6 thé dugce sir
dung boi ham nay nhung khéng duoc béi ham khac hodc boi ca hai, diéu nay phu
thudc chit ch& vao vi tri noi bién duge khai bao. Mot nguyén tac dau tién 1a bién s& co
tac dung ké tir vi tri nd duoc khai bao cho dén hét khdi 1énh chtra né. Chi tiét cu thé
hon s& duoc trinh bay trong chuong 4 khi néi vé ham trong C++.

3. Gan gia tri cho bién (phép gan)

Trong cac vi du trudc chiing ta da st dung phép gan du n6 chua duogc trinh bay,
don gian mot phép gan mang y nghia tao gia tri moi cho mdt bién. Khi bién duge gan
gia tri mdi, gia tri cli s€ duoc tu dong xoa di bat ké trudc d6 nd chira gia tri nao (hoac
chua c6 gia tri, vi du chi mdéi vira khai bao xong). Cu phap cua phép gan nhu sau:

tén_bién = biéu thirc ;

Khi gip phép gan chuong trinh s& tinh toan gia tri ctia biéu thirc sau d6 gan gia tri
nay cho bién. Vi du:

intn,i=3; // kh&i tao i bang 3

n=10; /I gan cho n gia tri 10

cout << n <<", " <<j<<endl /linra: 10, 3

i=n/2; // gan lai gia tri ctia i bang n/2 = 5
cout << n <<", " <<j<<endl /linra: 10,5

Trong vi du trén n duoc gan gia tri bang 10; trong cdu 1énh tiép theo biéu thirc n/2
duoc tinh (bang 5) va sau d6 gan két qua cho bién i, tirc i nhan két qua bang 5 du trudc
d6 no da co gia tri 1a 2 (trong trudng hop nay viée khai tao gid tri 2 cho bién i 1a khong
cO y nghia).

Mot khai bdo co khoi tao cling tuong duong véi mdt khai bao va sau do6 thém
lénh gan cho bién (vi du int i = 3 ciling twong duong véi 2 cau lénh int i; i = 3) tuy
nhién vé mit ban chét khoi tao gia tri cho bién van khac v6i phép toan gan nhu ta s&
thdy trong céc phan sau.

4. M6t sé diém lwu y vé phép gan
V61 y nghia thong thuong cua phép todn (nghia la tinh toan va cho lai mot gia tri)
thi phép toan gan con mdt nhi€ém vu nira 1a trd lai mot gid tri. Gia tri tra lai cia phép
toan géan chinh 1a gié tri ctia biéu thirc sau dau bang. Loi dung diéu nay C++ cho phép
chung ta gan "kép" cho nhiéu bién nhan cung mét gia tri boi ¢ phap:
bién_1=Dbién_2=... = bién_n=gt;

vo1 cach gan nay tat ca cac bién s€ nhan cung gia tri gt. Vi du:

29



Chuong 2. Kiéu dir liéu, biéu thirc va cdu lénh

i =j =k= :
Biéu thirc gan trén c6 thé duoc viét lai nhu (i = (j = (k = 1)), ¢6 nghia dau tién dé
thuc hién phép toan gan gia tri cho bién i chwong trinh phai tinh biéu thtc (j = (k = 1)),
tirc phai tinh k = 1, day 1a phép toan gan, gan gia tri 1 cho k va tra lai gié tri 1, gia tri tra
lai ndy s& dugc gan cho j va tra lai gia tri 1 dé tiép tuc gan cho i.

Ngoai viéc gan kep nhu trén, phép toan gan con dugc phép xuat hién trong bat ky
biéu thirc nao, diéu nay cho phép trong mot biéu thirc ¢ phép toan gan, né khong chi
tinh to4an ma con gan gia tri cho cac bién, vidun=3+ (i=2)s&chotai=2van = 5.
Viéc str dung nhiéu chirc ning cia mot cau 1énh 1am cho chuong trinh gon gang hon
(trong mot sO trudng hop) nhung ciing tré nén khé doc, chang han cau 1énh trén co thé
viét tich thanh 2 cau 1énh i = 2; n = 3 + i; s& dé doc hon it nhat ddi voi cac ban méi bat
dau tim hiéu vé 1ap trinh.

IV.PHEP TOAN, BIEU THU'C VA CAU LENH

1. Phép toan

C++ c6 rat nhiéu phép toan loai 1 ngdi, 2 ngdi va tham chi ca 3 ngdi. Dé hé
thong, ching t6i tam phan chia thanh cac 16p va trinh bay chi mot sb trong ching. Céac
phép toan con lai s& duoc tim hiéu dan trong cic phan sau cia gido trinh. Cac thanh
phan tén goi tham gia trong phép toan dugc goi 13 hang thirc hodc toan hang, cac ki
hiéu phép toan dugc goi 1a toan tur. Vi du trong phép toan a + b; a, b duoc goi 1a toan
hang va + 13 toan tir. Phép toan 1 ngdi 12 phép toan chi c6 mot toan hang, vi du —a (doi
déu sb a), &x (liy dia chi cua bién x) ... Mot s ki hiéu phép toan ciing duoc sir dung
chung cho ca 1 ngdi 13n 2 ngdi (hién nhién véi ngir nghia khac nhau), vi dy ki hiéu —
dugc st dung cho phép toan trir 2 ngdi a — b, hoac phép & con dugc s dung cho phép
toan 14y hoi cac bit (a & b) cta 2 sd nguyéna vab ...

a. Cdc phép toan sé hoc: +, -, *, /, %

— Cac phép toan + (cong), — (tru), * (nhén) duoc hiéu theo nghia thong thudng
trong s6 hoc.

— Phép toan a / b (chia) dugc thuc hién theo kiéu cia cac toan hang, tirc néu ca
hai toan hang 1a s6 nguyén thi két qua cua phép chia chi ldy phan nguyén,
nguoc lai néu 1 trong 2 toan hang 1a thuc thi két qua 1a sé thyc. Vi dy:

13/5=2 // do 13 va 5 1a 2 sb nguyén
13.0/5=13/5.0=13.0/5.0=2.6 // do ¢6 it nhét 1 toan hang 1a thuc
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— Phéptoana % b (liy phan du) tra lai phan du ctia phép chia a/b, trong d6 a va
b 1a 2 s6 nguyén. Vi du:

13%5 =3 // phan dw cla 13/5
5%13=5 /I phan dw cla 5/13

b. Cac phép toan tw tang, giam: i++, ++i, j--, --i

— Phép toan ++i va i++ s€ cung tang 1 lén 1 don vi tirc twvong duong vdi cau 1€nh
i = i+1. Tuy nhién néu 2 phép toan nay nam trong cau l1énh hodc biéu thirc thi
++i khac v&i i++. Cu thé ++i sé tang i, sau do6 i moi dugce tham gia vao tinh
toan trong biéu thirc. Nguoc lai i++ s& ting i sau khi biéu thirc duoc tinh toan
xong (V6i gi tri i cii). Piém khéc biét nay duge minh hoa thong qua vi du sau,
giasui=3,j=15.

Phép toan Tuong duong Két qua
i=++;//tang trudc [j=j+1;i=]j; i=16,j=16
i =j++;// tang sau i=j;j=j+1; i=15,j=16
j=+t+i+5; i=i+1;j=i+5; i=4,j=9
j=it++5; j=i+hi=i+ 1, i=4,j=8

Ghi chu: Viéc két hop phép toan tu ting giam vao trong biéu thirc hodc cau Iénh
(nhu vi du trong phan sau) s€ lam chuong trinh gon nhung kho hiéu hon.

c. Cac phép toan so sanh va légic
Day 1a cac phép toan ma gia tri tra lai 1 ding hodc sai. Néu gi tri cua biéu thirc

la ding thi n6 nhan gia tri 1, nguoc lai 1a sai thi biéu thirc nhan gia tri 0. Noi cach khac

1 va0la gié tri cu thé cua 2 khai niém "dang", "sai". Mo rong hon C++ quan ni€ém mot
gia tri bat ky khac 0 1a "dung" va gia tr1 0 1a "sai".
e (Céac phép toan so sanh

== (bing nhau), != (khac nhau), > (16n hon), < (nhé hon), >= (16 hon
hoac bang), <= (nho hon hoac bang).

Hai toan hang ctia cac phép toan nay phai cung kiéu. Vi du:

3==3hoac3==(4-1) / nhén gia tri 1 vi dung
3 == /[ =0 vi sai

3!1=5 =1

3+(5<2) /I = 3 vi 5<2 bang 0
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3+(5>=2) Il = 4 vi 5>=2 bang 1
Chu y: can phan biét phép toan gan (=) va phep toan so sanh (==). Phep gan vira
gan gia tri cho bién vura tra lai gié tri bat ky (1a gia tri ctia toan hang bén phai), trong
khi phép so sanh luon ludn tra lai gia tri 1 hodc 0.
e Cac phép toan logic:
& & (va), || (hodc ), ! (khong, phu dinh)
Hai toan hang cua loai phep toan nay phai co kiéu 16gic tirc chi nhan mot trong

hai gia tri "dung" (dugc thé hién bai cac so nguyén khac 0) hodc "sai" (thé hién bai 0).
Khi do gié tri tra lai cia phép toan 1a 1 hodc 0 va dugc cho trong bang sau:

a b | a&&b allb la
1 1 1 1 0
1 0 0 1 0
0 1 0 1 1
0 0 0 0 1

Tom lai:
— Phép toan "va" dang khi va chi khi hai toan hang cung ding
— Phép toan "hoac" sai khi va chi khi hai toan hang cung sai

— Phép toan "khong" (hodc "phu dinh") diing khi va chi khi toan hang ctua no

sai.

Vi du:
3 && (4 >5) /I =0 vi c6 hang thtrc (4>5) sai
(83>=1)&& (7) // =1 vi ca hai hang thirc cung dung
11 II=0
1(4+3<7) /I =1 vi (4+3<7) bang 0
51| (4 >=6) /Il =1 vi co mot hang thuare (5) dung
(5<10) || (4 >=6) /I = 0 vi ca hai hang thirc déu sai

Chu y: viéc danh gia biéu thirc duoc tién hanh tir trai sang phai va s& ding khi
biét két qua ma khong cho danh gia hét biéu thire. Cach danh gia nay s& cho nhimng két
qua phu khic nhau néu trong biéu thirc ta "tranh tha" dwa thém vao cac phép toan tu
tang giam. Vi du cho i =2, j = 3, xét 2 biéu thirc sau day:

X = (++i < 4 && +4j > 5) chokétquax=0,i=3,j=4
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y = (++ > 5 && ++i < 4) chokétquay=0,i=2,j=4

cach viét hai biéu thtrc 1 nhu nhau (ngoai trir hoan doi vi tri 2 toan hang ctia phép
toan &&). V&i gia thiét i = 2 va j = 3 ta thiy ca hai biéu thirc trén cling nhan gia trj 0.
Tuy nhién céac gi4 tri cta i va j sau khi thuc hién xong hai biéu thirc nay sé c6 két qua
khac nhau. Cy thé véi biéu thirc dau vi ++i < 4 1a ding nén chuong trinh phai tiép tuc
tinh tiép ++j > 5 dé danh gia duoc biéu thirc. Do vy sau khi danh gia xong ca i va j
déu dugc ting 1 (i=3, j=4). Trong khi d6 voi biéu thic sau do ++j > 5 1a sai nén
chuong trinh c6 thé két luan duoc toan bd biéu thirc 14 sai ma khong can tinh tiép ++1 <
4. C6 nghia chuong trinh sau khi ddnh gia xong ++j > 5 s& dimg va vi vay chi ¢6 bién j
duoc ting 1, tir d6 ta c6 i = 2, j = 4 khac voi két qua cua biéu thuc trén. Vi du nay mot
1an nita nhic ta chi y kiém soat ky viéc sir dung cac phép toan ty ting giam trong biéu
thirc va trong cau 1énh.

2. Cac phép gan
e Phép gan thong thuong: Pay la phép gan da dugc trinh bay trong muc trudce.
e Phép gan c6 dicu kién:
bién = (diéu_kién) ? a: b ;

dieu_kién la mot bicu thirc logic, a, b 1a cac bicu thirc bat ky cung kiéu véi kiéu
cua bién. Phép toan nay gan gia tri a cho bién néu diéu kién dung va b néu nguoc lai.

Vi du:
x=3+4<7)?710:20 // x=20vi3+4<7 la sai
x = (3 +4) 2 10: 20 /I x = 10 vi 3+4 khac 0, trc didu kién dung
x=(a>b)?a:b /I x = 6 |&n nhat trong 2 s6 a, b.

e Cach viét gon cta phép gan: Mot phép gan dang x =x@a;co thé duoc viét
gon dudi dang x @= a trong d6 @ 1a cac phép toan s6 hoc, xur 1y bit ... Vi du:

thay cho viét x = x + 2 ¢6 thé viét x += 2;
hodc x = x/2 ; x = x*2 c6 thé dwoc viét lai nhw x /= 2; x *= 2;

Céach viét gon nay co nhiéu thuén loi khi viét va doc chuong trinh nhét 1a khi tén
bién quéa dai hoic di kém nhiéu chi s6 ... thay vi phai viét hai lan tén bién trong cau
1énh thi chi phai viét mot 1an, diéu nay tranh viét lap lai tén bién d& gay ra sai sot. Vi du
thay vi viét:

ngay_quoc_te lao_dong = ngay_quoc_te lao_dong + 365;
c6 thé viét gon hon boi:

ngay_quoc_te lao_dong += 365;
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hoic thay cho viét :

Luong[Nhanvien[3][2*i+1]] = Luong[Nhanvien[3][2*i+1]] * 290 ;
6 thé duoc viét lai boi:

Luong[Nhanvien[3][2*i+1]] *= 290;

3. Biéu thirc

Bleu thire 1a day ki hiéu két hop gilta cac toan hang, phep toan va cap dau () theo
mot qui tac nhat dinh. Céc toan hang 13 hang, bién, ham. Biéu thirc cung cap mot cach
thire dé tinh gia tri moi dua trén cac toan hang va toan tir trong biéu thuc. Vi du:

(x+y)*2-4;  3-x+sqrt(y); (-b+sqrt(delta))/ (2*a);
a. Thi tw wu tién cua cac phép toan

Dé tinh gia tri cua mdt biéu thirc can c6 mot trat tu tinh toan cu thé va théng nhat.
Viduxétbicuthtcx=3+4*2+7

— néu tinh theo dng trat ty tir trai sang phai, ta co x = ((3+4) * 2) + 7 =21,
— néu uu tién ddu + duogc thue hién trude dau *, x =3 +4) * 2+ 7) =63,
— néu uu tién dau * duge thue hién trude diu +, x =3 + 4*2)+7=18.

Nhu vdy cing mot biéu thirc tinh x nhung cho 3 két qua khac nhau theo nhiing
cach hiéu khac nhau. Vi vay can c6 mét cach hiéu théng nhat dua trén tht tu vu tién
cua céac phép todn, tic nhitng phép toan nao sé dugc uu tién tinh trudc va nhiing phép
toan nao duoc tinh sau ...

C++ qui dinh trat tu tinh toan theo cdc murc do uu ti€n nhu sau:

1. Cac biéu thuc trong cap dau ngoic ()

2. Céc phép toan 1 ngdi (tu ting, giam, 1ay dia chi, 1ay ndi dung con tro ...)
3. Céc phép toan sb hoc.

4. Céc phép toan quan h¢, logic.

5. Céac phép gan.

Néu c6 nhiéu cap ngodc 16ng nhau thi cip trong cing (sdu nhét) dugc tinh trude.
Céc phép toan trong cung mot 16p cd do uu tién theo thir tu: 16p nhan (*, /, &&), 16p
cong (+, —, ||). Néu céc phép toan co cung thtr tir wu tién thi chuong trinh s& thuc hién
tir trai sang phai. Cac phép gan c6 do wu tién cudi ciing va duoc thuc hién tir phai sang
trai. Vi du. theo mtrc uu tién da qui dinh, biéu thuc tinh x trong vi du trén sé& duoc tinh
nhux=3+(4*2)+7=18.
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Phan 16n céc trudng hop mudn tinh toan theo mét trat tu nao d6 ta nén st dung cu
thé cac dau ngodc (vi céac bicu thirc trong dau ngoac dugc tinh trudce). Vi du:

- DétinhAsz-4actaviétdelta=b*b—4*a*c;

— Dé tinh nghiém phuong trinh bac 2: x = _b;—\/z viét : x = —b + sqrt(delta) /
a

2*a; la sai vi theo murc d6 uvu tién x s€ dugc tinh nhu —b + ((sqrt(delta)/2) * a)
(ther tur tinh s& 14 phép toan 1 ngdi d6i ddu —b, dén phép chia, phép nhan va
cudi cung 1a phép cong). Dé tinh chinh xac can phai viét (=b + sqrt(delta)) /
(2*a).

— Choa= 1,b=2,c=3.Biéutht’rca+=b+=cch0giétric=3,b=5,a=6.
Thtr tu tinh s€ 1a tir phai sang trai, tirc cdu 1€nh trén twong duong véi cac cau

Iénh sau:
a=1;b=2;¢c=3;
b=b+c; IIb=5
a=a+b; Ila=6

D¢ 1o rang, tot nhat nén viét biéu thirc can tinh trudce trong cac dau ngoac.

b. Phép chuyén déi kiéu

Khi tinh toan mot biéu thirc phan 16n cac phép toan déu yéu cau cac toan hang
phai cung kiéu. Vi du dé phép gan thuc hién duoc thi gia tri cua biéu thire phai co cung
kiéu v&i bién. Trong truong hop kiéu cia gia tri biéu thirc khac voi kiéu ctia phép gan
thi hodc la chuong trinh s€ tw dong chuyen kiéu gia tri biéu thirc vé thanh kiéu cua bién
duoc gan (neu duoc) hodc sé bao 16i. Do vay khi can thiét NSD phai st dung cac cau
1énh dé chuyén kiéu cua biéu thirc cho phu hop véi kiéu cua bién.

— Chuyén kiéu tir dong: vé& mat nguyen tac, khi can thiét cac kiéu c6 gia tri thap
s€ duoc chuong trinh ty dong chuyen 1én kiéu cao hon cho phu hop véi phep
toan. Cu thé phép chuyen kiéu c6 thé duoc thuc hién theo so dd nhu sau:

char < int - long int — float — double

Vi du:
inti=3;
float f ;
f=i+2;

trong vi du trén i c6 kiéu nguyén va vi vy i+2 cling c6 kiéu nguyén trong khi f co
kiéu thyc. Tuy vay phép toan gan nay 1a hop 1¢ vi chuong trinh s& tu dong chuyén kicu
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cua i+2 (bang 5) sang kiéu thuc (bang 5.0) rdi méi gan cho f.

— Ep kiéu: trong chuyén kiéu tu dong, chuong trinh chuyén cac kiéu tir thap dén
cao, tuy nhién chiéu ngugc lai khong thé thuc hién dugc vi nd c6 thé gay mat
dir liéu. Do do6 néu can thiét NSD phai ra 1énh cho chuong trinh. Vi du:

int i;
floatf=3; // tw ddng chuyén 3 thanh 3.0 va gan cho f
i=f+2; /l sai vi mac du f + 2 = 5 nhwng khdong gan dugc cho i

Trong vi Qu trén dé cau 1énh i = f+2 thuc hién dugc ta phai ép kiéu cua biéu thuc
f+2 vé thanh kiéu nguyén. Ca phép tong quat nhu sau:
(tén_kiéu)biéu_thirc // ¢t phép cii trong C
hoac:
tén_kiéu(biéu_thurc) I/ ct phap madi trong C++
~ trong do tén_kiéu 1a kiéu can duoc chuyén sang. Nhu vy cau 1énh trén phai duoc
viét lai:
i=int(f+2);
khi d6 f+2 (bang 5.0) dugc chuyén thanh 5 va gan cho i.
Duéi day ta s& xét mot s6 vi du vé loi ich cua viéc ép kiéu.
e Phepép kiéu tir mot s6 thuc vé s6 nguyén sé& cit bo tt ca phan thap phén cua
50 thye, chi dé lai phan nguyén. Nhu vay dé tinh phan nguyén ctia mot s6 thyc
X ta chi can Sy kiéu cua x vé thanh kiéu nguyén, c6 nghia int(x) 1a phan
nguyén cua so6 thue x bat ky. Vi du dé kiém tra mot s6 nguyén n c6 phai la 50
chinh phuong, ta can tinh can bac hai ctia n. Néu cian bac hai x ctia n 1a sd
nguyén thi n 1a s6 chinh phuong, tirc néu int(x) = x thi x nguyén va n 1a chinh
phuong, vi du:

intn=10;
float x = sqrt(n) ; // ham sqrt(n) tra lai can bac hai ctia sé n
if (int(x) == x) cout << "n chinh phwong" ;
else cout << "n khong chinh phwong" ;
e Dé biét md ASCII cua mot ki ty ta chi can chuyén ki tu d6 sang kiéu nguyén.
charc;
cin >>c;

cout << "Ma cua ki tw vira nhap la " <<int(c) ;
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Ghi chu: Xét vi du sau:
inti=3,j=5;
float x ;
x=i/j*10; IIx=67
cout << x;

trong vi du nay mac du x dugc khai bao la thyc nhung két qua in ra s& 1a 0 thay vi
6 nhu mong mudn. Ly do 13 vi phép chia giita 2 s6 nguyén i va j s€ cho lai s6 nguyen,
tac 1/ = 3/5=0. Tur d6 x = 0*10 = 0. Pé phép chia ra két qua thyc ta can phai ép kiéu
hodc i hodc j hodc ca 2 thanh sb thuc, khi d6 phép chia s& cho két qua thuc va x duoc
tinh dng gia tri. Cu thé ciu 1énh x = i/j*10 duoc d6i thanh:

x =float(i)/j* 10 ; /[ dang
x =i/ float(j) * 10 ; /l dang
x = float(i) / float(j) * 10 ; // dang
x = float(i/j) * 10 ; /I sai

_Phép ép kiéu: x = float(i/j) * 10 ; Y?m cho két qua sai vi trong ddu ngodc phép chia
1/j van la phép chia nguyén, két qua x van 1a 0.

4. Cau lénh va khéi Iénh

Mot cau Iénh trong C++ duoc thiét 1ap tir cac tir khoa va cac biéu thirc ... va ludn
luén dugc ket thuc bang dau cham phay. Céc vi du vao/ra hodc cac phép gan tao thanh
nhting cau 1énh don gian nhu:

cin>>x>>vy;
x=3+Xx;y=(x=sqgrt(x)) +1;
cout << x;

cout <<y,

Céc cau lénh dugc phép viét trén cung mot hoac nhiéu dong. Mot s6 cau 1énh
duoc goi 1a 1€nh cé cau truc, tirc bén trong nd lai chira day 1énh khac. Day Iénh nay
phai dugc bao gitra cap dau ngodc {} va dugc goi la khoi lénh. Vi duy tat ca cac lénh
trong mot ham (nhu ham main()) luén luon 1la mdt khoi 1énh. Mot dac diém cua khoi
1énh 1a cac bién dugc khai bao trong khoi 1énh nao thi chi ¢6 tac dung trong khoi 1énh
do. Chi tiet hon vé cac dac diém cua Iénh va khoi 1énh sé& dugc trinh bay trong cac
chuong ti€p theo cua gido trinh.
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V. THU VIEN CAC HAM TOAN HOC
Trong phan nay ching toi tom tat mot s6 cac ham toan hoc hay dung. Cac ham
nay déu duoc khai bao trong file nguyén mau math.h.
1. Cac ham sé hoc

e abs(x), labs(x), fabs(x) : tra lai gia tri tuyét ddi cua mot sé nguyén, s nguyén
dai va so thuec.

e pow(x,y):ham mq, tra lai gia tri x iy thira y (x°).

e exp(x) : ham md, tra lai gia tri e ma x (e¥).

o log(x), logl0(x) : tra lai 16garit co sd e va 16garit thap phan cua x (Inx, logx) .
e sqrt(x) : tra lai can bac 2 cia x.

e atof(s_number) : tra lai s0 thuc trng v sO viét dudi dang xau ki tuy s number.

2. Cac ham lwong giac

e sin(X), cos(x), tan(x) : trd lai cac gia tri sinx, cosx, tgx.

BAI TAP

1. Viét cau 1énh khai bao bién dé luu cac gia tri sau:

— Tudi ciia mdt ngudi S6 lugng ciy trong thanh phd

— DO dai canh mot tam giéac — Khoang cach gitra cac hanh tinh

— Mot chir sb Nghiém x ctia phuwong trinh bac 1
— MOt chir cai — Bi¢t thirc A cia phuong trinh bac 2

2. Viét cau 1énh nhép vao 4 gia tri 1an luot 13 sé thuc, nguyén, nguyén dai va ki tu. In
ra man hinh céc gia tri nay dé kiém tra.

3. Viét cau 1énh in ra man hinh cdc dong sau (khong ké cac so tha ty va dau: ¢ dau

mdi dong)
1:  BO Giao duc va Bao tao Cong hoa xa hoi chu nghia Viét Nam
2:
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3:  S& Giao duc Ha Noi Doc lap - Ty do - Hanh phuc
~ Chuy: khoang trong giira chit Pao tao va Cong hoa (dong 1) 13 2 tab. Dong 2: dé
trong.

4. Viét chuong trinh nhap vao mét ki tu. In ra ki tu d6 va ma ascii ctia no.

5. Viét chuwong trinh nhap véao hai s6 thuc. In ra hai s thuc d6 véi 2 sd 16 va cach
nhau 5 cOt.

6. Nhap, chay va giai thich két qua dat dugc cia doan chuong trinh sau:

#include <iostream.h>
void main()
{
char c1 = 200; unsigned char c2 = 200 ;
cout<<"cl1="<<el<<", c2="<<¢c2<<"\n";
cout << "c1+100 =" << ¢c1+100 << ", c2+100 =" << c2+100 ;
}

7. Nhap a, b, c. In ra man hinh dong chitr phwong trinh ¢6 dang ax"2 + bx + ¢ =0,
trong d6 cac giatria, b,cchiin2so1é¢ (viduvoia=5.141,b=-2,c=0.8 inra
5.14 x*2 -2.00 x + 0.80).

8. Viét chuong trinh tinh va in ra gia trj cac biéu thirc sau v6i 2 s6 1¢:

a. 4 3++3+43 b.;1
2+—1
24—
2
9. Nhip a, b, ¢ 1a cac s6 thuc. In ra gia tri ciia cac biéu thirc sau véi 3 s6 1¢:
a. a—2b+ablc c.3a—b*—2+c
2 —
p, L d. \a*/b—4a/be+1
2a

10. In ra tong, tich, hiéu va thuong ctia 2 s6 duoc nhip vao tir ban phim.

11. In ra trung binh cong, trung binh nhan cua 3 s6 duoc nhap vao tir ban phim.

12. Viét chuong trinh nhdp canh, ban kinh va in ra dién tich, chu vi cta cac hinh:
vuong, chit nhat, tron.

13. Nhiap a, b, ¢ 1a d6 dai 3 canh cta tam giac (ch ¥ dam bao tong 2 canh phai 16n
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14.

15.

16.

17.

18.

19.

20.
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hon canh con lai). Tinh chu vi, dién tich, d§ dai 3 duong cao, 3 dudng trung tuyén,
3 duong phan giac, ban kinh dudng tron ndi tiép, ngoai ti€p lan lugt theo cac cong
thirc sau:

C=2p=a+b+c; S=.p(p-a)p-b)(p-c);

h, _25 : ma = l\/zbz+2cz—a2 ; ga= Vbep(p=a) ;
a 2 b+c
r:E ; R:a_bc ;
p 4S5

Tinh dién tich va thé tich ctia hinh ciu ban kinh R theo cong thirc:
S =4nR’; V =RS/3

Nhép vao 4 chir s6. In ra téng cua 4 chir s6 nay va chir sé hang chuc, hang don vi
cua tong (vi du 4 chir s6 3, 1, 8, 5 co tong 1a 17 va chir s6 hang chuc la 1 va hang
donvila7,caninra 17,1, 7).

Nhép vao mdt s6 nguyén (co 4 chir s0). In ra tong cta 4 chir s6 nay va chir s dau,
chir s6 cuoi (vi du s6 3185 c6 tong cac chir s6 1a 17, dau va cudi la 3 va 5, két qua
inrala: 17, 3, 5).

Hay nhap 2 s6 a va b. Viét chuwong trinh d6i gia tri cia a va b theo 2 cach:
- dﬁngbiénphut: t=a;a=b;b=t;

- khéngdﬁngbiénphu: a=atb;b=a-bja=a-b;

In két qua ra man hinh dé kiém tra.

Viét chuwong trinh doan sd cta ngudi choi dang nghi, bang cach yéu cau nguoi
choi nghi mét s0, sau d6 thyc hién mot loat cac tinh toan trén sé da nghi r6i cho
blet két qua. May s& in ra s6 ma ngudoi choi da nghi. (vi du yéu cau nguoi choi lay
sO da nghi nhan doi, trir 4, binh phuong, chia 2 va trir 7 roi cho biét két qua, may
s€ in ra sO nguoi choi da nghi).

Mot sinh vién gdm c6 cac thong tin: ho tén, tudi, diém toan (hé sd 2), diém tin (hé
so 1). Hay nhép cac thong tin trén cho 2 sinh vién. In ra bang diém gdm céc chi
tiét néu trén va diém trung binh ctia mdi sinh vién.

Mot nhan vién gém c6 cac thong tin: ho tén, hé sd lwong, phan trim phu cap (theo
lu’ong) va phan tram phai dong BHXH. Hay nhép cac thong tin trén cho 2 nhén
vién. In ra bang luong gébm céc chi tiét néu trén va tong sO tién cudi cung moi
nhan vién dugc nhan.
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CHUONG 3
CAU TRUC DPIEU KHIEN VA DU LIEU KIEU MANG

Céu trac ré nhanh
Céu trac lap
Mang dir li¢u
Mang hai chiéu

. CAU TRUC RE NHANH

No6i chung viéc thuc hién chuong trinh 1a hoat dong tuan tu, tire thuc hién tirng
1énh mot tir cau 1énh bat dau cta chuong trinh cho dén ciu 1énh cubi cung. Tuy nhién,
dé viec 1ap trinh hi¢u qua hon hau hét cac NNLT bac cao déu co6 cac cau 1énh r& nhanh
va cac cau 1énh ldp cho phép thuc hién cac cau I¢nh ctia chuong trinh khong theo trinh
tu tuan tu nhu trong van ban.

Phan nay chung t61 s€ trinh bay cac cau Iénh cho phep ré nhanh nhu vay. Pé
théng nhat mdi cau 1énh duoc trinh bay vé cu phap (tirc cach viét cdu 1énh), cach sir
dung, dic diém, vi du minh hoa va mot vai diéu can chua y khi st dung Iénh.

1. Cau lénh diéu kién if
a. Y nghia
Mot cu 1énh if cho phép chwong trinh ¢6 thé thuc hién khoi 1énh nay hay khoi
1énh khac phu thudéc vao mdt di€u ki¢n dugc viét trong cau 1énh la ding hay sai. Noi
cach khac cau Iénh if cho phép chuong trinh r€ nhanh (chi thyc hién 1 trong 2 nhanh).
b. Cu phap
— if (diéu kién) { khéi Iénh 1; } else { khéi Iénh 2; }
— if (diéu kién) { khéi Iénh 1; }

Trong ct phap trén cau lénh if ¢6 hai dang: c¢6 else va khong co else. diéu kién 1a
mot bi€u thure 16gic tire n6 ¢6 gia tri dung (khac 0) hodc sai (bang 0).

Khi chuong trinh thyc hién cdu 1énh if né s& tinh biéu thirc didu kién. Néu diéu
kién dung chuong trinh s€ ti€p tuc thuc hién cac 1€nh trong khdéi 1€nh 1, nguogce lai néu
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diéu kién sai chuong trinh s& thuc hién khdi 1énh 2 (néu c6 else) hodc khong lam gi
(néu khong co else).
c. Pac diém

— Dic diém chung cua cac ciu 1énh c6 ciu trac 12 ban than n6 chira cic cau 1énh
khac. Diéu nay cho phép cac cau Iénh if c6 thé 1ong nhau.

— Néu nhiéu cau lénh if (c6 else va khong else) 16ng nhau viéc hiéu if va else
nao di véi nhau can phai cha y. Qui tac 1a else s¢ di véi if gan n6 nhat ma
chua dugc ghép cap voi else khac. Vi du cau I¢énh

if (n>0) if (a>b) c = a;
else ¢ = b;
la twrong duong voi
if (n>0) { if (a>b) c = a; else ¢ = b;}

d. Vidu minh hoa
Vidu 1 : Bang phép toan gan c6 diéu kién c6 thé tim sé 16n nhat max trong 2 sb a, b
nhu sau: max=(a>b)?a:b;
hodc max dugc tim boi dung cau I¢énh if:
if (@ > b) max = a; else max = b;

Vi du2’ : Tinh nam nhuan. Nam thir n 1a nhuan péu n6 chia hét cho, 4, nhung kh@r}g
chia hét cho 100 hogc chia hét 400. Cha y: mét s6 nguyén a la chia hét cho b néu phan
du cua phép chia bang 0, tirc a%b == 0.

#include <iostream.h>

void main()
int nam;
cout << “Nam =“; cin >> nam;

if (nam%4 == 0 && year%100 !=0 || nam%400 == 0)
cout << nam << "la nam nhuan’;

else
cout << nam << "la nam khong nhuan” ;

}
Vi du 3 : Giai phuong trinh bac 2. Cho phuong trinh ax® + bx + ¢ = 0 (a # 0), tim x.
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#include <iostream.h> /Il tép chra cac phuwong thire vao/ra
#include <math.h> /l tép chra cac ham toan hoc
void main()
{
float a, b, c; I/ khai bao cac hé sb
float delta;
float x1, x2; /I 2 nghiem

cout <<“Nhap a, b,c:\n” ;cin>>a>>b>>c; //quiwvdcnhapa=0
delta = b*b - 4*a*c ;

if (delta < 0) cout << “ph. trinh v6 nghiém\n” ;

else if (delta==0) cout<<“ph. trinh c6 nghiém kép:" << -b/(2*a) << '\n';

else
{

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

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

cout << “nghiem 1 =" << x1 << " va nghiem 2 =" << x2 ;
}

}
Chu y: do C++ quan niém "dung" 1 mot gia tri khac 0 bat ky va "sai" 1a gia tri 0
nén thay vi viét if (x = 0) hodc if (x == 0) ta c6 thé viét gon thanh if (x) hodc if (!x) vi
néu (x != 0) dang thi ta c6 x # 0 va vi x # 0 nén (x) ciing dang. Nguoc lai néu (x) ding
thi x # 0, tir d6 (x != 0) ciing dung. Tuong tu ta dé dang thdy duoc (x == 0) 1a tuong
duong voi (!x).

2. Cau lénh Iwa chon switch

a. Y nghia
Cau 1énh if cho ta kha nang dugc lga chon mgt trong hai nhanh dé thuc hién, do
d6 néu str dung nhiéu 1énh if 16ng nhau s& cung cip kha ning duoc 1& theo nhiéu
nhanh. Tuy nhién trong truong hop nhu vdy chuong trinh sé& rat khé doc, do vay C++
con cung cap mot cau lénh cau tric khac cho phép chuong trinh c6 thé chon mét trong
nhiéu nhanh dé thuc hién, d6 1 cau 1énh switch.

b. Cu phap
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switch (biéu thirc diéu khién)

{
case biéu_thirc_1: day lénh 1;
case biéu_thirc_2: day l1énh 2 ;
(0% 11 SO S
case biéu_thirc_n: day Iénh n ;
default: day Iénh n+1;

}

— biéu thire diéu khién: phai ¢ kiéu nguyén hoic ki tu,
— céac biéu_thrc_i: duoc tao tir cac héng nguyén hodc ki tu,
— cac ddy lénh c6 thé rong. Khong can bao diy 1énh béi cap dau {},

— nhanh default c6 thé c6 hodc khong va vi tri ctia nd c6 thé nam bat ky trong
cau 1énh (gitra cac nhanh case), khong nhat thiét phai nam cudi cung.

c. Cach thuwc hién

Pé thyc hién cau 1énh switch dau tién chuong trinh tinh gia tri ctia biéu thic didu
khién (btdk), sau d6 so sanh két qua cia btdk v&i gia tri ciia cac biéu_thie i bén dudi
1an luot tir biéu thie dau tién (thi nhat) cho dén biéu thirc cudi cing (tht n), néu gia tri
ctia btdk bang gia tri ctia biéu thirc thtr i dau tién ndo d6 thi chuong trinh sé& thuc hién
day I¢nh thtr 1 va tiép tuc thue hién tat ca day Iénh con lai (tir day 1énh thir i+1) cho dén
hét (gip dau ngodc dong } cua 1énh switch). Néu qué trinh so sanh khong gip biéu thirc
(nhanh case) ndo bang vai gid tri cta btdk thi chuong trinh thuc hién diy 1énh trong
default va tiép tuc cho dén hét (sau default c6 thé con nhitng nhanh case khac). Trudong
hop cau 1énh switch khong c6 nhanh default va btdk khong khép véi bat cir nhanh case
nao thi chuong trinh khong lam gi, coi nhu da thuc hién xong Iénh switch.

Néu muon 1énh switch chi thyc hién nhanh the i (khi btdk = biéu_thic_i) ma
khong phai thuc hi¢n thém cac Iénh con lai thi cudi day 1€nh thl’l 1 thong thuong ta dat
thém Iénh break; day la 1énh cho phép thoat ra khoi mot 1énh cau truc bat ky.

d. Vidu minh hoa
Vi dyu I : In s6 ngay cia mot thang bat ky nao d6 dugc nhap tir ban phim.
int th;
cout << “Cho biét thang can tinh: “ ; cin >> th ;
switch (th)
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case 1: case 3: case 5: case 7: case 8: case 10:

case 12: cout << "thang nay cé 31 ngay" ; break ;

case 2: cout << "thang nay c6 28 ngay" ; break;

case 4: case 6: case 9:

case 11: cout << "thang nay c6 30 ngay" ; break;

default: cout << "Ban da nhap sai thang, khong cé thang nay" ;

}

Trong chuong trinh trén gia st NSD nhép thang 14 5 thi chuong trinh bat dau thuc
hién day I¢nh sau case 5 (khong c6 1€nh nao) sau do tiép tuc thuc hién cac 1énh con lai,
cu thé 12 bit dau tir ddy 1énh trong case 7, dén case 12 chuong trinh gip 1énh in két qua
"thang nay c6 31 ngay", sau do gdp 1énh break nén chuong trinh thoét ra khoi cau lénh
switch (da thuc hién xong). Viéc giai thich cling twong tu cho cac truong hop khac cua
thang. Néu NSD nhap sai thang (vi du thang nim ngoai pham vi 1..12), chuwong trinh
thdy th khong khép vé6i bat ky nhanh case nao nén sé thyc hién cau 1énh trong default,
in ra man hinh dong chit "Ban da nhap sai thang, khong c6 thang nay" va két thac 1énh.

Vidu 2 : Nhap 2 s6 a va b vao tir ban phim. Nhap ki tu thé hién mot trong bén phép
todn: cong, trir, nhan, chia. In ra két qua thuc hién phép toan do trén 2 so a, b.

void main()

{
float a, b, ¢ ; // cac toan hang a, b va két qua c
char dau ; /l phép toan dwoc cho dudi dang ki tw

cout << "Hay nhap2sba,b:";cin>>a>>b;
cout << "va dau phép toan: " ; cin >> dau ;

switch (dau)

{
case '+ c=a+b;break;
case'-"c=a-b;break;
case 'X': case " case ™. c=a*b; break;
case """case'l"c=a/b;break;
}
cout << setiosflags(ios::showpoint) << setprecision(4) ; Il'in 4 s0 1é
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cout << "Kétqua la:"<<c:

}

Trong chuong trinh trén ta chap nhan cac ki tur x, ., * thé hién cho phép toan nhan
va :, / the hién phép toan chia.

3. Cau lénh nhay goto

a. Y nghia

Mot dang khac cuia 1& nhanh 13 cau 1énh nhay goto cho phép chuong trinh chuyén
dén thyc hién mot doan Iénh khac bat dau tir mot diém dwgc danh diu boi mot nhan
trong chuong trinh. Nhan 1a mét tén goi do NSD tu dét theo cac qui tat dat tén goi.
Lénh goto thuong duogc sir dung dé tao vong lap. Tuy nhién viéc xuat hién nhiéu 1énh
goto dan dén viéc kho theo ddi trinh ty thuc hién chuong trinh, vi vay 1énh nay thuong
duoc st dung rat han ché.

b. Cu phap
Goto <nhan> ;

’ Vi tri chuong trinh chuyén dén thuc hién 1a doan 1énh ding sau nhan va diu hai
cham (:).

c. Vidu minh hoa
Vi du 3 : Nhan 2 s6 nguyén theo phuong phap An do.

Phuong phap An d6 cho phép nhan 2 sé nguyén bang cach chi dung cac phép
toan nhan d6i, chia d6i va cong. Cac phép nhan doi va chia doi thuc chét 1a phép toan
dich bit vé bén trai (nhan) hodc bén phai (chia) 1 bit. Pay 1a cac phép toan co s6 trong
bo xur ly, do vay dung phuong phap nay s& lam cho vi€c nhén cdc s6 nguyén dugc thuc
hién rat nhanh. C6 thé tom tat phuong phap nhu sau: Gia sur can nhan m véi n. Kiém
tra m néu 1é thi cong thém n vao kq (dau tién kq duoc khoi tao bang 0), sau d6 ldy m
chia 2 va n nhan 2. Quay lai kiém tra m va thuc hién nhu trén. Qua trinh dung khi
khong thé chia doi m dugc nita (m = 0), khi d6 kq 1a két qua can tim (trc kq = m*n).
Pé dé hiéu phuong phap nay chiing ta tién hanh tinh trén vi du voi cac sé m, n cy thé.
Gia st m =21 va n = 11. Cac budc tién hanh dugc cho trong bang dudi day:

Budc | m (chia2) | n(nhan 2) | kq (khéitao kq=0)

1 21 11 m I¢, cong thém 11 vaokq=0+11=11
2 10 22 m chan, bd qua

3 5 44 m 1¢, cong thém 44 vao kq =11 +44 =55

46



Chuong 3. Cau truc diéu khién va dir liéu kiéu mang

4 2 88 m chan, bo qua
5 1 176 m 1¢&, cong thém 176 vao kq =55+ 176 =231
0 m = 0, dirng cho két qua kq = 231

Sau day 1a chuong trinh dugc viét v6i cau 1énh goto.

void main()

{
long m, n, kq = 0; /l Cac sb6 can nhan va két qua kq
cout<<“Nhéapmvan: “;cin>>m>>n;
lap: // day 1a nhan dé chwong trinh quay lai
if (M%2) kq +=n; // néu m 1é thi cong thém n vao kq
m=m>>1; // dich m sang phai 1 bittt(cm=m/2
n=n<<1; /[ dich m sang trai 1 bitttcm=m * 2
if (m) goto lap; Il quay lainéum =0

cout << “m nhan n =" << kq;

Il. CAU TRUC LAP

Mot trong nhirng ciu triac quan trong cta lap trinh cdu trac 13 cac ciu 1énh cho phép
lap nhiéu 1an modt doan 1énh nao d6 cua chuong trinh. Chzfmg han trong vi du vé bai
toan nhan theo phuong phap An d9, dé lap lai mot doan 1énh chung ta da sir dung cau
lénh goto. Tuy nhién nhu di luu y viéc dung nhiéu cau lénh nay lam chwong trinh rat
khé doc. Do vay can cb nhirng cau 1énh khéc tryc quan hon va thuc hién cac phép lap
mot cach truc tiép. C++ cung cdp cho chung ta 3 1énh lip nhu vdy. V& thyc chat 3 1énh
nay la twong dwong (cling nhu c6 thé dung goto thay cho ca 3 1énh lap nay), tuy nhién
dé chuong trinh viét duoc sang sua, 16 rang, C++ da cung cip nhiéu phuong an cho
NSD Iya chon cau 1énh khi viét chuwong trinh phu hop v0i tinh chét 1ap. Mbi bai toan
1ap c6 mot déac trung riéng, vi du 1dp cho dén khi da du s6 1an dinh trude thi dung hoac
lap cho dén khi mot diéu kién nao d6 khong con thoa man nita thi dimg ... viéc st
dung cau 1énh lip phu hop s& 1am cho chuong trinh dé doc va dé bao tri hon. Pay la y
nghia chung cua cac cau 1énh lip, do vay trong cac trinh by vé cau 1énh tiép theo sau
day ching ta s& khong can phai trinh bay lai ¥ nghia cta chiing.

1. Lénh lap for
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a. Cu phap
for (day biéu thirc 1 ; diéu kién lap ; day biéu thirc 2) { khéi l1énh lap; }
— Céc biéu thiic trong cac diy biéu thirc 1, 2 cach nhau béi dau phay (,). Co thé
c¢6 nhiéu biéu thirc trong cac day nay hoac day biéu thuc ciing c6 thé trong.

— Diéu kién lap: 1a biéu thirc 16gic (c6 gia tri dung, sai).

— Cac day biéu thire va/hogc dicu kién ¢6 thé trong tuy nhién van gii lai cac dau
cham phay (;) d€ ngan cach cac thanh phan véi nhau.

b. Cach thwc hién

Khi gap cau 1énh for trinh tu thuc hién ctia chuong trinh nhu sau:

e Thyc hién ddy biéu thiic 1 (thong thuong 1a cac 1énh khéi tao cho mot so
bién),

e Kiém tra diéu kién lap, néu dung thi thuc hién khdi 1énh 1ap — thuc hién day

biéu thirc 2 — quay lai kiém tra diéu kién l3p va lip lai qué trinh trén cho dén
budc nao do viée kiém tra dicu kién 1dp cho két qua sai thi dung.

Tom lai, bicu thire 1 s& duoc thyc hién 1 1an duy nhat ngay tr dau qua trinh lap
sau dé thuc hién cac cau Iénh 1dp va day bi€u thuc 2 cho dén khi nao khong con thoa
di€u kién ldp nira thi dung.

c. Vidu minh hoa
Vi dyu I : Nhan 2 s6 nguyén theo phuong phap An do
void main()

{
long m, n, kq; /I Cac sb can nhan va két qua kq
cout<<“Nhéapmvan: “;cin>>m>>n;
for(kg=0;m;m>>=1,n<<=1)if (mM%2)kq+=n;
cout << “mnhan n =" <<kq;

}

So sanh vi du nay voi vi du dung goto ta thiy chuong trinh dugc viét rat gon. Dé

ban doc d& hiéu cau 1énh for, mot lan nita ching ta nhéc lai cach hoat dong cua no
thong qua vi du nay, trong d6 cac thanh phan dugc viét trong ¢t phép 1a nhu sau:

— Day biéu thirc 1: kq =0,

— Diéu kién lap: m. O day diéu kién la ding néu m = 0 va sai néu m = 0.
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— Diy biéu thirc 2: m >>= | va n <<= 1. 2 biéu thtrc nay c6 nghia m = m >> 1
(twong duong véim=m/2) van=n << 1 (twong duong véi n=n * 2).

— Khébi 1énh lip: chi c6 mot 1énh duy nhét if (m%2) kq += n ; (néu phan du cta
m chia 2 1a khac 0, tirc m 1¢ thi cong thém n vao kq).
Cach thuc hién ctia chuong trinh nhu sau:

e Dau tién thuc hién biéu thirc 1 tirc gan kq = 0. Cha ¥ rang néu kq di duoc
khéi tao trude bang 0 trong khi khai bao (giéng nhu trong vi du 6) thi thanh
phan biéu thuc 1 ¢ day c6 thé dé trong (nhung van giit lai dau ; dé phan biét
v6i cac thanh phan khéc).

e Kiém tra diéu kién: gia sir m = 0 (tire diéu kién dung) for s& thyuc hién 1énh lap
tirc kiém tra néu m 1¢ thi cong thém n vao cho kq.

* Quay lai thuc hién cac biéu thirc 2 tirc chia d61 m va nhan déi n va vong lap
duoc ti€p tuc lai bat dau bang viéc ki€ém tram ...

e Dén mot bude 1p ndo d6 m s& bang 0 (vi bi chia doi lién tiép), dieu kién
khong thod, vong 1ap dung va cho ta két qua 1a kq.

Vi du 2 : Tinh téng ctia ddy céc sd tir 1 dén 100.

~ Chuong trinh dung mdt bién dém i dugc khoi tao tir 1, va mdt bién kq dé chira
tong. Moi budc 1ap chuong trinh cong i vao kq va sau do6 tang i 1én 1 don vi. Chuong
trinh con 1ap khi nao 1 con chua vuot qua 100. Khi 1 16n hon 100 chuong trinh dung.
Sau day la van ban chuong trinh.

void main()

{
inti, kq=0;
for(i=1;i<=100;i++)kq+=i;
cout << "Tbng = " << kq;

}

Vi du 3 : In ra man hinh day s6 1¢ bé hon mét s6 n nao d6 dugc nhap vao tir ban phim.

Chuong trinh ding mét bién dém i duoc khoi tao tir 1, mdi bude 1ip chuwong trinh
s€ in 1 sau do6 tdng 1 1én 2 don vi. Chuong trinh con 1ap khi nao i con chua vugt qua n.
Khi 1 16n hon n chuong trinh ding. Sau day 1a van ban chuong trinh.

void main()

{

intn,i;
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cout <<"Hay nhapn=";cin>>n;
for(i=1;i<n;i+=2)cout<<i<<"\n';
}
d. Dic diém
Thong qua phan giai thich cach hoat dong cta cau 1énh for trong vi du 7 c6 thé
thay cac thanh phan cua for c6 thé dé tréng, tuy nhién cac ddu chim phay van giir lai dé

ngan cach cac thanh phan vO1 nhau. Yl du cau ’le;nh for(kg=0;m;m>>=1,n<<=1)
if (m%2) kg += n ; trong vi du 7 c6 thé dugc viét lai nhu sau:

kg =0;
for (; m;){if(m%2)kq+=n;m>>=1;n<<=1;}

Tuong ty, cau Iénh for (i=1;i<=100;i++) kg +=i ; trong vi du 8 cling co thé
duoc viét lai nhu sau:

i=1;
for (;i<=100;)kq+=i++;
(cau I¢nh kq += i++; dugc thyc hién theo 2 budc: cong 1 vao kq va tang 1 (tdng sau)).

Trong truong hop dicu kién trong for ciing dé tréng chuong trinh s& ngam dinh 13
diéu kién luon ludn dung, tire vong ldp s€ 1dp vo han lan (!). Trong trudng hop nay dé
dirng vong lip trong khéi 1énh can c6 cau 1énh kiém tra dimg va cu 1énh break.

Vi du cau lénh for (i=1;i<=100;i++) kq += i ; dugc viét lai nhu sau:

i=1;
for (55)
{
kq += i++;
if (i > 100) break;
}

Tom lai, viéc str dung dang viét ndo cua for phu thudc vao thoi quen ciia NSD,
tuy nhién viéc viét day du céac thanh phan cua for lam cho viéc doc chuong trinh tré
nén dé dang hon.

e. Lénh for 16ng nhau

Trong day 1énh 13p cc'), thé chua ca 1énh for, tic cac 1énh for cling dugc phép léng
nhau nhu cac cau 1énh c6 cau triac khac.

Vi du 4 : Bai toan co: vira ga vira ch6 boé lai cho tron dém da 100 chan. Hoi c6 may ga
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va may con cho, biét tong s con 1a 36.

Pé giai bai toan ndy ta goi g 1a sd ga va c 13 s6 chd. Theo diéu kién bai toan ta
thiy g c6 thé di tir 0 (khéng c6 con nio) va dén tbi da 1a 50 (vi chi c6 100 chén), tuong
tur ¢ c6 thé di tir 0 dén 25. Nhu vay ta co thé cho g chay tir 0 dén 50 va véi mdi gia tri
cu thé cta g lai cho ¢ chay tir 0 dén 25, 1an luot véi mdi cdp (g, ¢) cu thé d6 ta kiém tra
2 diéu kién: g + ¢ == 36 ? (s6 con) va 2g + 4c == 100 ? (s6 chan). Néu ca 2 diéu kién
déu thoa thi cip (g, ¢) cu thé d6 chinh 13 nghiém can tim. Tt d6 ta c6 chuong trinh véi
2 vong for 16ng nhau, mot vong for cho g va mot vong cho c.

void main()

{

intg, c;

for(g=0;9<=50;g++)

for(c=0;c<=25; c++)

if (g+c == 36 && 2*g+4*c == 100) cout << "ga="<< g <<", ché="<<c;
}

Chuong trinh trén c6 thé duoc giai thich mot cach ngan gon nhu sau: Pau tién
cho g = 0, thuc hién 1énh for bén trong tirc lén lugt choc=0, 1, ..., 25, v61i c=0 va g=0
kiém tra diéu kién, néu thoa thi in két qua néu khong thi bo qua quay lai tang c, cho
dén khi nao ¢>25 thi két thuc vong ldp trong quay vé vong lap ngoai tang g 1én 1, lai
thue hién vong lap trong voi g=1 nay (tuc lai cho ¢ chay tir 0 dén 25). Khi g ciia vong

1ap ngoai vugt qua 50 thi dung. Tur do ta thdy s6 vong lap ctia chwong trinh 1a 50 x 25
=1000 lan lip.

Chu y: Co thé giam bat sé 1an 13p bang nhan xét s ga khong thé vuot qua 36 (vi
tong sd con 1a 36). Mot vai nhan xét khac ciing c6 thé lam giam sé vong lap, tiét kiém
thot gian chay cua chuong trinh. Ban doc tu nghi thém cac phuong an giai khac dé
giam s6 vong 13p dén it nhét.

Vi du 5 : Tim tét ca cac phuong an dé c6 100d tir céc to giéy bac loai 10d, 204 va 50d.

main()

{
int t10, t20, t50; /Il sb t& 10d, 204, 50d
sopa = 0; I/ sb phwong an

for (110 =0; t10 <= 10 ; t10++)
for (120 = 0 ; 120 <= 5 ; t20++)
for (t50 = 0 ; t50 <= 2 ; t50++)
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if (110*10 + t20*20 + t50*50 == 100)

{
sopa+t+;
if (t10) cout << t10 << "t 10d “;
if (t20) cout << "+" << 120 << "t& 204 “;
if (t50) cout << "+" << t50 << "t& 504 “;
cout <<'\n';

}

cout << “Tong so phuong an =" << sopa ;
}
2. Lénh lap while

a. Cu phap
while (diéu kién) { khéi Iénh lap ; }

b. Thwc hién

Khi gap 1énh while chuong trinh thuc hién nhu sau: dau tién chuong trinh s& kiém
tra dleu kién, néu dung thi thyc hién khdi 1énh lap, sau do quay lai kiém tra diéu kién
va tlep tuc. Néu diéu kién sai thi dimg Vong lap. Tom lai c6 thé mo ta mot cach ngan

// néu thoa thi

// tang sb phwong an
//'in sb t& 10d néu = 0
// thém sb t& 20d néu=0
/] thém s6 t& 50d néu=0
I/ xubng dong

gon vé cau 1énh while nhu sau: ldp lai cdc lénh trong khi diéu kién van con diing.

c. Pic diém

— Khoi Iénh 13p c6 thé khong dugc thuc hién lan nao néu di€u kién sai ngay tu

dau.

— D¢ vong lap khong lap vo han thi trong khdi 1énh thong thuong phai co it nhét
mot cdu 1énh nao d6 gdy anh huong dén két qua cua diéu kién, vi du lam cho

diéu kién dang dang tré thanh sai.

— Néu diéu kién ludn luén nhan gi tri dung (vi du biéu thirc diéu kién 1a 1) thi
trong khoi 1énh 1dp phai c6 cau I¢nh kiém tra ding va 1énh break.

d. Vidu minh hoa
Vidy I : Nhan 2 sb nguyén theo phuong phap An dd
void main()

{
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long m, n, kq; /I Cac sb can nhan va két qua kq
cout<<“Nhéapmvan: “;cin>>m>>n;

kqg=0;
while (m)
{
if (m%2) kq +=n;
m >>=1;
n<<=1;
¥
cout << “mnhan n =" <<kq;
}
Trong chuong trinh trén cau lénh while (m) ... dugc doc la "trong khi m con khac
0 thuc hién ...", ta thay trong khoi 1énh 13p c6 Iénh m >>= 1, Iénh nay s€ anh hudng

dén diéu kién (m), dén luc nao d6 m bang 0 tirc (m) 14 sai va chuong trinh s& dirng lap.
Cau lénh while (m) ... ciing ¢ thé dugc thay bang while (1) ... nhu sau:
void main()
{
long m, n, kq; // Cac so can nhan va két qua kq

cout<<“Nhédpmvan: “;cin>>m>>n;

ka=0;
while (1) {

if (m%2) kq +=n;

m >>=1;

n<<=1;

if (!m) break ; // néu m = 0 thi thoat khdi vong lap
}

cout << “m nhan n =" <<kq;

}

Vi du 2 : Bai todn co: vira ga vura cho bo lai cho tron dém du 100 chan. Hoi c6 may ga
va may con cho, biét tong so con 1a 36.

void main()
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}

intg, c;

g=0;

while (g <= 36) {
c=0;

while (c <= 50) {
if (g +c==236&& 2*g +4*c==100) cout << g<<c;
C++:

g++;

Vi du 3 : Tim u6c chung 16n nhat (UCLN) cta 2 s6 nguyén m va n.

Ap dung thuat toan Euclide bang cach lién tiép 1ay s 16n trir di s6 nho khi nao 2
s6 bang nhau thi d6 13 UCLN. Trong chuong trinh ta qui wéc m 13 s 16n va n 1a sd
nhé. Thém bién phur dé tinh hiéu cua 2 s6. Sau d6 dit lai m hodc n bﬁng r sao cho m >
n va lap lai. Vong 1dp dung khi m =n.

void main()

{

}

intm, n, r;
cout<<"Nhdpm, n:";cin>>m>>n;
if(m<n){intt=m;m=n;n=t;} // néum <n thi dbi vai trd hai s
while (m !=n) {

r=m-n;

if(r>n)m=r;else{m=n;n=r;}
}

cout <<"UCLN ="<<m;

Vidu4: Tim nghiém xap xi ctia phuong trinh e* — 1.5 = 0, trén doan [0, 1] v6i do
chinh x4c 10" bang phuong phép chia doi.

bé Viétq chuong trinh nay ching ta nhic lai phuong phap chia d6i. Cho ham f(x)
lién tuc va doi dau trén mot doan [a, b] nao d6 (tuc f(a), f(b) trdi dau nhau hay f(a)*f(b)
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< 0). Ta d3 biét voi diéu kién nay chic chan do thi ctia ham f(x) s& cat truc hoanh tai
mot diém x, ndo do6 trong doan [a, b], tirc x, 1a nghiém cua phuong trinh f(x) = 0. Tuy
nhién viée tim chinh xac x, 1a kho, vi vay ta co thé tim x4p xi x' cia nd sao cho x' cang
gan x, cang tot. Ly ¢ 13 diém giira cta doan [a, b], ¢ s€ chia doan [a, b] thanh 2 doan
con [a, c] va [c, b] va do f(a), f(b) trai dau nén chic chan mot trong hai doan con ciing
phai trai ddu, tirc nghiém x, s& nam trong doan nay. Tiép tuc qua trinh bang cach chia
d6i doan vira tim duoc ... cho dén khi ta nhan dugc mot doan con (trai diu, chta x,)
sao cho d6 dai cua doan con niy bé hon do xap xi cho trude thi dimg. Khi d6 1éy bat ky
diém nao trén doan con nay (vi du hai diém mut hodc diém giita ctia a va b) thi chéc
chin khoang cach ctia né dén x, ciing bé hon d6 xdp xi cho trude, tirc c6 thé liy diém
nay 1am nghiém xap xi cta phuong trinh f(x) = 0.

Trong vi dy ndy ham f(x) chinh 1 e* - 1.5 va d6 xap xi 12 10°. Pay 1a ham lién
tuc trén toan truc sd va doi dau trén doan [0, 1] (vif(0)=1-1.5<0conf(l)=e- 1.5
> (). Sau day 1a chuong trinh.

void main()
{
floata=0,b=1,c; /I cac diém mut a, b va diém gilra c
float fa, fc; // gia tri cta f(x) tai cac diém a, ¢
while (b-a > 1.0e-6) /Il trong khi d6 dai doan con I&n hon ¢
{
= (a + b)/2; /[ tim diém c gilra doan [a,b]
fa =exp(a)- 1.5; fc = exp(c) - 1.5;  // tinh f(a) va f(c)
if (fa*fc == 0) break; I/l f(c) = 0 tire ¢ la nghiém

if (fa*fc >0)a =c; else b =c;

}

cout << "Nghiem xap xi cua phuong trinh =" << ¢

}

Trong chuong trinh trén cau 1énh if (fa*fc > 0) a = ¢; else b = ¢; dung d¢ kiém tra
f(a) va f(c), néu cung dau (f(a)*f(c) > 0) thi ham f(x) phai trai ddu trén doan con [c, b]
do d6 dat lai doan nay 1a [a, b] (dé quay lai vong ldp) tic dit a = ¢ va b giit nguyén,
nguoc lai néu ham f(x) trai dau trén doan con [a, c] thi dit lai b = ¢ con a gitt nguyén.
Sau do6 vong 1ap quay lai kiém tra d6 dai doan [a, b] (m&i) néu d3 bé hon do xép xi thi
dirng va 14y ¢ 1am nghiém x4p xi, néu khong thi tinh lai ¢ va tiép tuc qua trinh.

Pé tinh f(a) va f(c) chuong trinh da st dung ham exp(x), _day la ham cho lai két
qua ¢, dé dung ham nay hodc cic ham toan hoc néi chung, can khai béo file nguyén
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mau math.h.

3. Lénh lap do ... while

a. Cu phap
do { khéi Iénh lap } while (diéu kién) ;

b. Thwc hién

Pau tién chuong trinh s& thuc hién khoi 1énh ldp, tiép theo kiém tra diéu kién, néu
di€u kién con diang thi quay lai thyc hién khoi 1énh va qué trinh tiép tuc cho dén khi
di€u kién trd thanh sai thi dung.

c. Pac diém

Cac dic diém cua cau lénh do ... while cling gidng véi cau 1énh lip while trir
diém khac biét, 6 1a khdi 1énh trong do ... while s& duoc thyc hién it nhat mot lan,
trong khi trong cau 1¢énh while c6 thé khong duoc thuc hi¢n 14n nao (vi Iénh while phai
kiém tra diéu kién trudc khi thuc hién khéi 1énh, do d6 néu diéu kién sai ngay tir dau
thi 1énh s€ dung, khdi 1énh khong dugc thuc hi¢n 14n nao. Trong khi d6 1énh do ...
while s& thuc hién khéi 1énh rdi méi kiém tra diéu kién 1ap dé cho phép thuc hién tiép
hodc dung).

d. Vidu minh hoa

2
Vidul: Tinh xap xi sb pi theo cong thic Euler n—:iz 2L2—|-3L2+...+n—2, voi
1 -6
—<107".
7’12
void main()
{

intn=1; float S =0;

do S += 1.0/(n*n) while 1.0/(n*n) < 1.0e-6;
float pi = sqrt(6*S);

cout << "pi =" << pi;

}

Vidu 2 : Kiém tra mot sO n ¢o 1a s0 nguyén to.

D¢ kiém tra mot s6 n > 3 c6 phai la s6 nguyén t6 ta 1an lugt chia n cho cac so 1 di
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tir 2 dén mot nira ctia n. Néu ¢ i sao cho n chia hét cho i thi n 1a hgp s6 ngugc lai n 1a
sO nguyén to.

void main()

{

}

inti,n;

/I n: sb can kiém tra

cout << "Cho biét s6 can kiém tra: " ; cin >>n ;

i=2;
do {
if (N%i ==0) {

cout << n << "la hop s6" ;

return ;

}
i++;

} while (i <= n/2);

cout << n << "la sb nguyén t6" ;

/[ dirng chwong trinh

Vidu 3 : Nhap day ki tu va thdng ké céac loai chir hoa, thudng, chir sd va cac loai khac
con lai dén khi gap ENTER thi dung.

void main()

{

char c;
intn1, n2, n3, n4 ;
n1=n2=n3=n4=0;
cout << “Hay nhap day ki tw: \n” ;
do
{

cin >>c;

if (fa’ <= c && ¢ <= ‘Z') n1++;

else if (A’ <= ¢ && ¢ <= ‘Z’) n2++;
else if ('O’ <= ¢ && ¢ <=‘9’) n3++;

else n4++;

/I ki tw dung cho nhap
I/ sb lwong céc loai ki tw

/I néu c la chir thworng thi tang n1
/I chr hoa, tang n2

I/ chiy sb, tang n3

/l'loai khac, tang n4
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cout << n1<<n2<<n3<<n4; // in két qua

} while (c !'=10) ; /1 con lap khi ¢ con khac ki ty .J

4. Léira cua vong lap: break, continue

a. Lénh break
Cong dung cua 1énh dung dé thoat ra khoi (cham dut) cac cau lénh cau tric,
chuong trinh s€ tiép tuc thyuc hién cac cau I¢nh tiép sau cau 1€nh vira thoat. Cac vi du
minh hoa ban doc c6 thé xem lai trong cac vi du vé cau 1énh switch, for, while.
b. Lénh continue
Lénh ding dé quay lai dau vong 1ap ma khong chd thuc hién hét cac 1énh trong
khoi 1énh lap.

Vidu l :’Gié st véi mdi i tir 1 dén 100 ta gﬁn thuc hién mot loat cac 1énh nao g(') trur
nhimg s6 i la s6 chinh phuong. Nhu vay dé tiét kiém thoi gian, vong lap s€ kiém tra
néu i la so chinh phuong thi s€ quay lai ngay tir dau dé thuc hi¢én voi i tiép theo.
inti;
for (i=1;i<=100; i++) {
if (i 1a s& chinh phwong) continue;
{ // day lénh khac

}

(Dé kiém tra i c6 1a sé chinh phuong chung ta so sanh can béc hai cua i voi phan
nguyén cua no. Neu hai sb nay bang nhau thi i 13 sé chinh phuong. Cu thé néu sqri(i) =
int(sqrt(i)) thi i la s6 chinh phuong. O day sqrt(x) 12 ham tra lai can bac hai cua x. Pé st
dung ham nay can phai khai béo file nguyén mau math.h.)

5. So sanh cach dung cac cau Iénh lap

Thong qua cac vi du da trinh bay ban doc c6 thé théy réng vé mat thuc chét dé to
chirc mot vong 1ap chung ta c6 thé chon mdt trong cac cau lénh goto, for, while, do ...
while, c6 nghia vé mat kha nang thuc hién céc cau 1€nh nay la nhu nhau. Tuy nhién,
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trong mot ngir canh cu thé viéc str dung cau 1énh phu hop trong chiing 1am cho chuong
trinh sang sua, rd rang va tang do tin cay lén cao hon. Theo thoéi quen 1ap trinh trong
mot s6 ngdn ngit co trude va dua trén dic trung riéng cua ting cau 1énh, cac 1énh lap
thudng duge dung trong cac ngit canh cu thé nhu sau:

e FOR thudng dugc sir dung trong nhitng vong lip ma sb lan lip duoc biét
trude, nghia 13 vong 1ap thudng dugc t6 chirc dudi dang mot (hodc nhiéu) bién
dém chay tor mot gia tri nao do va dén khi dat dugc dén mot gia tri khac cho
trude thi dung. Vi du dang thuong dung cia cau Iénh for 1a nhu sau:

o for(i=gtl;i<=gt2;i++)... thc i ting tir gt1 dén gt2 hoic
o for(i=gt2;i>=gtl ;i-) ... tlcigiam tir gt2 xudng gtl

e Nguoc lai voi FOR, WHILE va DO ... WHILE thuong dung trong cac vong
1ap ma so lan lap khong biét trude, ching thuong duoc sir dung khi viée lap
hay dirng phu thugc vao mét biu thure logic.

e WHILE dugc su dung khi kha nang thyc hién khéi 13p khong xay ra lan nao,
tirc néu dieu kién lap cg’> giér tri sa}i ngay tur dau, trong khi do DO ... WHILE
duogc st dung khi ta biét chac chan khoéi Iénh 13p phai dugc thuc hién it nhat
mot lan.

lll. MANG DU LIEU

1. Mang mét chiéu

a. Y nghia

Khi cin luu trit mot diy n phan tir dit 1iéu chung ta cin khai bao n bién twong tng
v6i n tén goi khac nhau. Piéu nay s& rat kho khian cho ngudi 1ap trinh dé c6 thé nhé va
quan ly hét duoc tat ca cac bién, dic biét khi n 16m. Trong thuc té, hién nhién chung ta
gap rat nhiéu dir liéu c6 lién quan dén nhau vé mot mat nao do, vi du chung c6 cung
kiéu va cung thé hién mot doi tuong: nhu cac toa do cua mot vecto, cac ) hang cua
mdt ma tran, cac sinh vién cia mdt 16p hodc cac dong ki tu cia mdt van ban ... Loi
dung dédc diém nay toan bo dit liéu (cung kiéu va ciing mé ta mot dbi tuong) co the chi
can chung mot tén goi dé phan biét véi cac d01 tuong khac, va dé phan biét cac dir liéu
trong cung d6i twong ta sir dung cach danh sd thtr ty cho ching, tir 6 viée quan 1y bién
s& dé dang hon, chuong trinh s& gon va c6 tinh hé théng hon.

Gia st ta ¢6 2 vecto trong khong gian ba chiéu, mdi vec to can 3 bién dé luu 3 toa
do, vi vay dé luu toa d6 cua 2 vecto chung ta phai dung dén 6 bién, vi du x1, yl, z1 cho
vecto thir nhat va x2, y2, z2 cho vecto thir hai. Mgt kiéu dir liéu méi duoge goi la mang
mot chidu cho phép ta chi can khai bao 2 bién v1 va v2 dé chi 2 vecto, trong d6 mdi v1
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hozc v2 s& chira 3 dit lidu dugc danh s6 thir tu tir 0 dén 2, trong d6 ta c6 thé ngam dinh
thanh phan 0 bi€u dién toa dd x, thanh phan 1 biéu dién toa d§ y va thanh phan cé so
thtr tu 2 s€ biéu dién toa do z.

Tom lai, mang 12 mot day cac thanh phan c6 cung kiéu dugc sip ké nhau lién tuc

trong bd nhd. Tat ca cac thanh phan déu c¢6 cung tén 13 tén cia mang. Pé phan biét cac
thanh phén vO1 nhau, cac thanh phén s& duoc danh sb thi tu tir 0 cho dén hét mang.
Khi can noéi dén thanh phan cu thé nao ciia mang ta s& dung tén mang va kém theo s6
thi tu ctia thanh phan do.

Duéi day 1a hinh anh ctia mot mang gém c6 9 thanh phan, cic thanh phan dugc

danh sb tir 0 dén 8.

60

0123456738

b. Khai bao

<tén kiéu> <tén mang>[s6 thanh phan] ; // khéng khéi tao
<tén kiéu> <tén mang>[s6 thanh phan] = { day gia tri } ; // c6 khdi tao
<tén kiéu> <tén mang>[ ] = { day gia tri } ; /I c6 khéi tao

Tén kiéu 1a kiéu dit liéu cua cac thanh phan, cac thanh phan nay c6 kiéu giéng
nhau. Thinh thoang ta cling goi cac thanh phan la phan tu.

Cach khai bao trén gidng nhu khai béo tén bién binh thuong nhung thém s
thanh phan trong méang gitta cip dau ngodc vudng [] con duoc goi la kich
thudc ciia mang. Mdi tén mang 1a mot bién va dé phan biét véi cac bién thong
thuong ta con goi 1a bién mang.

Mot mang dit liéu duoc luu trong bo nhé boi diy cac 6 lién tiép nhau. SO
lugng 6 bang voi sé thanh phan cua mang va d6 dai (byte) cia mdi 6 du dé
chtra thong tin ciia mdi thanh phan. O dau tién duoc danh thir tu boi 0, 6 tiép
theo boi 1, va tiép tuc cho dén hét. Nhu vay néu mang cé n thanh phan thi 6
cudi cung trong mang s& duoc danh sé lan - 1.

Dang khai bao thir 2 cho phép khoi tao mang boi day gia tri trong cap dau {1,
moi gid tri cach nhau boi dau phay (, ), cac gia tri nay s€ duoc gan lan lugt cho
cac phan tir ciia mang bit dau tir phan tir thir 0 cho dén hét ddy. S6 gia trj co
thé bé hon sb phan tir. Cac phan tir mang chwa cé gia tri s& khong dugc xac
dinh cho dén khi trong chuong trinh n6 duoc gan mot gia tri nao do.

Dang khai bao thtr 3 cho phép vang mit s6 phan ti, truong hop nay sd phan tir
duoc xac dinh bai sb gia tri ciia ddy khai tao. Do d6 néu ving mit ca day khoi
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tao 12 khong dugc phép (chang han khai bao int a[] 1a sai).
Vi du:
e Khai bao bién chtra 2 vecto a, b trong khong gian 3 chiéu:
float a[3] , b[3] ;
e Khai bdo 3 phéan sb a, b, c; trong d6 a = 1/3 va b = 3/5:
inta[2] = {1, 3}, b[2] = {3, 5}, c[2] ;

o day ta ngam qui udc thanh phan dau tién (s6 tha tu 0) 13 tr va thanh phan
thi hai (s6 tht ty 1) 12 mAu cta phan sd.

e Khai bao mang L chira duoc t6i da 100 sé nguyén dai:
long L[100] ;
e Khai bao mang dong (dong), mdi dong chira duoc toi da 80 ki ty:
char dong[80] ;
e Khai b4o day Data chtra dugc 5 s6 thuc do chinh xac gép doi:
double Data[] ={0,0,0,0,0 }; /1 khéi tao tam théi bang 0

c. Cdch sw dung

i. Dé chi thanh phan th i (hay chi s6 i) cia mot mang ta Viét tén mang keém
theo chi sb trong cap ngodc vuong []. Vi du voi cac phan s6 trén a[0], b[0],
c[0] dé chi tir s6 va a[1], b[1], c[1] dé chi mau s6 cta 3 phan s a,b,c.

ii. Tuy mdi mang biéu dién mot ddi twong nhung chung ta khong thé ap dung
cac thao tac 1én toan b mang ma phai thyc hién thao tac thong qua ting
thanh phan ctia mang. Vi du ching ta khong thé nhap di liéu cho mang a[10]
bang cau 1énh:

cin>>a; /I sai

ma phai nhap cho ting phéq tir tir a[0] dén a[9] cua a. Di nhién trong trudng
hop nay ching ta phai can dén I¢nh lap for:

inti;

for (i=0;i<10;i++)cin >> a[i] ;
Tuong tu, gia sir chung ta cn cong 2 phan sd a, b va dit két qua vao c.
Khéng thé viét:

c=a+b; /I sai

ma can phai tinh tirng phan tur cuia c:
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c[0] = a[0] * b[1] + a[1] * b[0] ; /I ti¥ sb
c[1] = a[1] * b[1] ; /l mau sb

Pé khic phuc nhuoc diém nay, trong cic chuong sau C++ cung cap mot kicu dir
liu moi goi 1a 16p, va cho phép NSD co thé dinh nghia riéng phép cong cho 2 mang
tuy ¥, khi d6 c6 thé viét mot cach don gian va quen thudc ¢ = a + b dé cong 2 phan sd.

d. Vidu minh hoa
Vi dy I : Tim tong, tich 2 phan sb.

void main()

{
int a[2], b[2], tong[2], tich[2] ;
cout << "Nhap a. T& =" ; cin >> a[0] ; cout << "mau =" cin >> a[1] ;
cout << "Nhap b. T&r =" ; cin >> b[0] ; cout << "mau ="; cin >> b[1] ;

tong[0] = a[0]"b[1] + a[1]*b[0] ; tong[1] = a[1] * b[1] ;
tich[0] = a[0]*b[0]; tich[1] = a[1] * b[1] ;

cout << "Téng =" << tong[0] << /" << tong[1] ;

cout << "Tich =" << tich[0] << /' << tich[1] ;

}

Vi du 2 : Nhap diy sb nguyén, tinh: s6 s6 hang duong, am, bang khéng cua diy.
void main()
{
float a[50], i, n, sd, sa, s0; /[ a chira toi da 50 so
cout << "Nhap sb phan tlr cta day: " ; cin >> n; /I nhap sbé phan tw
for (i=0; i<n; i++) { cout << "a[" << i<<"] =";cin >>a[i];} // nhap day sb
sd=sa=s0=0;
for (i=1; i<n; i++) {
if (a[i] > 0 ) sd++;
if (a[i] <0 ) sa++;
if (a[i] == 0) sO++;
}

cout << "Sd sé dwong ="<<sd<<"sbsbam="<<sa;
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cout << "Sd sé bdng 0 ="<<s0;

}

Vidu 3 : Tim s0 bé nhat cia mdt day so. In ra s6 nay va vi tri cua né trong day.

Chuong trinh st dung méang a dé luu ddy sd, n 1a sé phan tir thuc su trong ddy,
min luu s6 bé nhat tim duoc va K 1 vi tri ciia min trong ddy. min dugc khoi tao bang
gia tri dau tién (a[0]), sau do lan lugt so sanh v6i cac s6 hang con lai, néu gip sb hang
nho hon, min s& nhan gia tri cua sd hang nay. Qua trinh so sanh tiép tuc cho dén hét
day. Vi sO s6 hang cua diy 1a biét trude (n), nén s lan lip cling duoc biét trude (n-1
1an 13p), do vay chung ta s& st dung cau 1énh for cho vi du nay.

void main()
{
float a[100], i, n, min, k; /I a chira toi da 100 so
cout << "Nhap sb phan tlr cGa day: " ; cin >> n;
for (i=0; i<n; i++) { cout << "g[" <<i<<"]="; cin >> q][i]; }
min = a[0]; k = 0;

for (i=1; i<n; i++) if (@[i] < min ) { min = a[i]; k =i; }
cout << "S6 bé nhat 1a " << min << "tai vj tri " << k;

}

Vidu 4 : Nhép va sap xép ting dan mot ddy sb. Thuat toan dugc tién hanh bang cach
sap xep dan ting sb hang bé nhat 1én dau day. Gia su da sap duoc i-1 vi tri, ta s& tim sb
bé nhat trong diy con lai (tir vi tri thir i dén n-1) va dua s0 nay 1ap vao vi tri thir i. Dé
thyc hién, ching ta so sanh a[i] lan luot véi tung so a[j] trong day con lai (tuc j di tu
i+1 dén n), néu gdp a[j] bé hon a[i] thi di chd hai sd nay véi nhau.

void main()
{
float a[100], i, j, n, tam;
cout << "Cho biét sé phantrn=";cin>>n;
for (i=0; i<n; i++) {cout<<"a[" <<i<< "] ="; cin >> @[i] ;} // nhap d& liéu
for (i=0; i<n; i++) {
for (j=i+1; j<n; j++)
if (a[i] > a[j]) { tam = a[i]; a[i] = a[j]; a[j] = tam; } /I dbi chd
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for (i=0; i<n; i++) cout << a[i] ; /l'in két qua
getch();

}

2. Xau ki tw

Mot xau ki ty 1a mot day bat ky cac ki ty (ké ca dau cach) do vay no c6 thé duoc
luu bang mang ki ty. Tuy nhién dé may c6 thé nhan biét dugc mang ki tu nay 1a mot
x4u, can thiét phai co ki tu két thuc x4u, theo qui uoce la ki tur co ma 0 (tire "\0') tai vi tri
nao dé trong mang. Khi d6 xau 1a day ki ty bit dau tir phan tir dau tién (thw 0) dén ki tu
két thuic xau dau tién (khong ké cac ki tw con lai trong mang).

O (1 (2|3 |4 5|6 |7
H P I O |\0
H/E|L |\V0|L |O|\0
\O/H|E|L |L |O|\0

Hinh v& trén minh hoa 3 xau, mdi xau dugc chtra trong mang ki ty c6 do dai tdi
da 1a 8. Noi dung xau thir nhat 1a "Hello" c6 d6 dai thue té 1a 5 ki ty, chiém 6 6 trong
mang (thém 6 chua ki tu két thac "\0"). Xau thi hai ¢6 néi dung "Hel" véi d6 dai 3
(chiém 4 6) va xau cudi cung biéu thi mot xau rong (chiém 1 o). Chu y mang ki tu
dugc khai bao véi do dai 8 tuy nhién cac xau co thé chi chiém mot s6 ki ty nao d6
trong mang nay va toi da 1a 7 ki tu.

a. Khai bao
char <tén xau>[doé dai] ; /I khéng khéi tao
char <tén xau>[do6 dai] = xau ki tw ; /I c6 khéi tao
char <tén xau>[] = xau ki tw ; Il ¢ kheéi tao

— DO dai mang la s6 ki tu toi da c6 thé co trong xau. PO dai thuc su cua xau chi
tinh tor dau mang dén dau két thuc xau (khong ké dau két thuc xau \0°).

— Do mdt x4u phai c6 ddu két thiic xau nén trong khai bao do dai ctia mang can
phai khai bao thtra ra mét phan tr. Thuc chat d dai t61 da cuia xau = do dai
mang - 1. Vi du n€u muon khai bdo mang s chtra dugc xau c6 do dai toéi da 80
ki tu, ta can phai khai bao char s[81].

— Cach khai bao thtr hai c6 kém theo khoi tao xau, do 1a day ki tu dat gitra cap
dau nhay kép. Vi du:

char hoten[26] ; /I xau ho tén chira t6i da 25 ki tw
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char monhoc[31] = "NNLT C++" ;

x4u mon hoc chira tdi dgl 30 ki tu, duogc khoi tao vo1 ndi dung "NNLT C++" voi
dd dai thyce sy 1a 10 ki tu (chiém 11 6 dau tién trong mang monhoc[31]).

— Céch khai bao thtr 3 tu chuong trinh s& quyét dinh d6 dai cia mang boi xau
khoi tao (bang do dai xau + 1). Vi du:

char thang[] = "Mw?&i hai" ; // d6 dai mang =9

b. Cach sw dung

Tuong tu nhu cdc mang dit li¢u khac, xau ki ty ¢6 nhitng dic trung nhu mang, tuy
nhién chiing cling c6 nhitng diém khac biét. Dudi day 1a cac diém giong va khac nhau
do.

e Truy cap mdt ki tu trong xau: cu phap gidng nhu mang. Vi du:

char s[50] = "I\'m a student" ; // cha y ki tw ' phai dwoc viét 1a \'
cout << s[0] ; /1 in ki tw dau tién, tiee ki tw '’
s[1]="a"; /I dat lai ki ty thir 2 12 'a’

e Khodng duogc thuc hién cac phép toan truc tiép trén xau nhu:
char s[20] = "Hello", t[20] ; /I khai bao hai xau s va t
t = "Hello" ; // sai, chi gan dwoc khi khai bao
t=s; /I sai, khdng gan dwoc toan bé mang
if(s<t)... /I sai, khéng so sanh dwgc hai mang

e Toan tir nhap dir ligu >> van dung dugc nhung co nhiéu han ché. Vi du
char s[60] ;
cin>>s;
cout<<s;
’né'u xéu nhap vao la "Tin hoc hoa" chang han thi toan tir >> chi nhap "Tin" cho s
(bo tat ca cac ki ty diing sau dau trang), vi vay khi in ra trén man hinh chi c6 tir "Tin".

Vi céc phép toan khong dung dugc truc tiép trén xau nén cac chuong trinh dich
da viét sdn cac ham thu vién dugc khai bao trong file nguyén mau string.h. Cac ham
nay giai quyét duoc hau hét cac cong viée can thao tac trén xdu. N6 cung cip cho NSD
phuong tién dé thao tac trén xau nhu gan, so sanh, sao chép, tinh d¢ dai xau, nhap, in,
... bé str dung duoc cac ham nay dau chuong trinh can c6 khai bao string.h. Phan 16n
cac ham nay sé duoc gidi thiéu trong phan tiép sau.
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c. Phwong thirc nhap xau (#include <iostream.h>)

Do toan tir nhap >> c¢6 han ché ddi voi xau ki tw nén C++ dua ra ham riéng (con
goi la phuong thuc) cin.getline(s,n) de nhap xdu ki tu. Ham c6 2 d6i vdi s 1a xau can
nhap noi dung va n-1 1a s6 ki tu toi da cua xau. Giébng phuong thic nhap ki tu
cin.get(c), khi gap ham cin.getline(s,n) chuong trinh s& nhin vao by dém ban phim lay
ra n-1 ki ty (néu du hoic lay tat ca ki tu con lai, trir ki ty enter) va gan cho s. Néu tai
thoi diém d6 bd dém dang rong, chuong trinh s& tam dung chd NSD nhép dir liéu (day
ki tw) vao tir ban phim. NSD c6 thé nhép vao day voi do dai bét ky cho den khi nhan
Enter, chuong trinh s& lay ra n-1 ki ty dau tién gan cho s, phan con lai van duoc luu
trong bo dém (ké ca ki ty Enter) dé dung cho 1an nhép sau. Hién nhién, sau khi gan cac
ki tu cho s, chwong trinh s& ty dong dat ki ty két thuc xau vao 6 tiép theo cua xau s.

Vi du 1 : Xét doan Iénh sau

char s[10] ;

cin.getline(s, 10) ;

cout << s <<endl;

cin.getline(s, 10) ;

cout <<s <<endl;

gia s ta nhdp vao ban phim dong ki tu: 1234567890abcd J. Khi do Iénh

cin.getline(s,10) dau tién s€ gan xau "123456789" (9 ki ty) cho s, phan con lai van luu
trong bo dém ban phim. Tip theo s dugc in ra man hinh. Dén Iénh cin.getline(s, 10) thu
hai NSD khong phai nhap thémv dwr 1i€u, chuong trinh ty dong lay not so dir licu con lai
(vi chua du 9 ki ty) "Oabed" d€ gan cho s. Sau d6 in ra man hinh. Nhu vdy trén man
hinh s€ xuat hién hai dong:

123456789
Oabcd

Vidu 2 : Nhap mot ngay thang dang My (mm/dd/yy), d6i sang ngay thang dang Viét
Nam r6i in ra man hinh.

#include <iostream.h>

main()

{
char US[9], VN[9] ="//"; // khéi tao trwée hai dau /
cin.getline(US, 9) ; / nhap ngay thang, vi du "05/01/99"
VN[O] = US[3]; VN[1] = US[4] ; /Il ngay
VNI3] = US[0]; VN[4] = US[1] ; /l thang
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VN[6] = US[6]; VN[7] = US[7] ; /[ nam
cout << VN << endl;

}
d. Mét sé ham xu li xau (#include <string.h>)

e strcpy(s, t);

Gan ndi dung cua xau t cho xau s (thay cho phép gan = khong dugc dung). Ham
s€ sao chép toan bo ndi dung cua xau t (ké ca ki tu két thuc xau) vao cho xau s. bé st
dung ham nay can dam bdo do dai cua mang s it nhat cling bang dd dai ctia mang t.
Trong truong hop ngugce lai ki tur két thuc xau s€ khong dugc ghi vao s va diéu nay co
thé gy treo may khi chay chuong trinh.

Vi du:
char s[10], t[10] ;
t ="Face"; /I khéng dwgc dung
s=t; /I khéng dwoc dung
strcpy(t, "Face") ; /I dwgre, gan "Face" cho t
strepy(s, t) ; /I dwogc, sao chép t sang s
cout<<s<<"to"<<t; Il in ra: Face to Face

e strncpy(s, t,n);

Sao chép n ki tur cua t vao s. Ham nay chi lam nhiém vu sao chép, khong tu dong
gan ki ty két thiic xau cho s. Do vy NSD phai thém cdu 1énh dat ki ty "\0' vao cudi xau
s sau khi sao chép xong.

Vi du:
char s[10], t[10] = "Steven";
strncpy(s, t, 5) ; /I copy 5 ki tw "Steve" vao s
s[5]="\0"; /I d&t dau két thuc xau

/l'in cau: Steve is young brother of Steven
cout << s << " s young brother of " << 't ;

Mot str dung c6 ich cia ham nay la copy mét xéu con bat ky cua t va dit vao s. Vi
du can copy xau con dai 2 ki ty bat dau tir ki tu thi 3 cia xau t va dit vao s, ta viét
strncpy(s, t+3, 2). Ngoai ra xau con duoc copy c6 thé dugc dit vao vi tri bat ky cua s
(khong nhét thiét phai tr ddu xdu s) chang han dat vao tir vi tri thir 5, ta viét:
strncpy(s+5, t+3, 2). Cau 1énh nay c6 nghia: 1dy 2 ki tu tht 3 va thir 4 cua xau t dat
vao 2 6 thir 5 va thir 6 cta xau s. Trén co sd nay ching ta c6 thé viét cac doan chuong

67



Chuong 3. Cau truc diéu khién va dir liéu kiéu mang

trinh ngan dé thay thé mot doan con bat ky nao d6 trong s boi mot doan con bat ky (co
d6 dai tuong duong) trong t. Vi du cac dong 1énh chuyén doi ngay thang trong vi du
trude co thé viét lai bang cach dung ham strncpy nhu sau:

strncpy(VN+0, US+3, 2) ; /Il ngay
strncpy(VN+3, US+0, 2) ; /l thang
strncpy(VN+6, US+6, 2); Il nam

e strcat(s, t);

N6i mot ban sao cua t vao sau s (thay cho phép +). Hién nhién ham s& loai bo ki
tur két thac xau s trude khi ndi thém t. Viée ndi s& dam bao lay ca ki tu két thuc cua xau
t vao cho s (néu s dii chd) vi vay NSD khong can thém ki tw ndy vao cudi xau. Tuy
nhién, ham khong kiém tra xem liéu do dai ctia s c6 du chd dé ndi thém ndi dung, viée
kiém tra nay phai do NSD dam nhiém. Vi du:

char a[100] = "Man", b[4] = "t6i";

strcat(a, “va”);

strcat(a, b);

cout << a // Man va t6i

char s[100] , t{100] = "Steve" ;

strncpy(s, t, 3); s[3] = "\0'; /Il s ="Ste"

strcat(s, "p"); /l's = "Step"

cout <<t<<"goes"<<s<<"by"<<s /I Steve goes Step by Step
e strncat(s, t, n);

N&i ban sao n ki tir déu tién cua xau t vao sau xau s. Ham tu dong dat thém dau
két thuc xau vao s sau khi ndi xong (tuong phan voi strnepy()). Cling giong strcat ham
doi hoi d6 dai cua s phai du chira két qua. Tuong tu, c¢6 thé str dung cach viét strncat(s,
t+k, n) dé ndi n ki ty tir vi tri thir k ctia xau t cho s.

Vi du:
char s[20] ="Nha " ;
char t[] = "vua chua"

strncat(s, t, 3) ; /l's = "Nha vua"
hoac:
strncat(s, t+4, 4) ; /l's = "Nha chua"

e strcmp(s, t);
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Ham so sdnh 2 xau s va t (thay cho cac phép toan so sadnh). Gia tri tra lai 1a hi¢u 2
ki tu khac nhau dau tién cua s va t. Tur do, néu sl < s2 thi ham tra lai gia tri am, béng 0
néu s1==s2, va duong néu sl > s2. Trong truong hop chi quan tam dén so sanh bang,
néu ham tra lai gia tri 0 13 2 x4u bang nhau va néu gia trj tra lai khac 0 13 2 xau khéc
nhau.

Vi du:
if (stremp(s,t)) cout << "s khac t"; else cout <<"s bang t" ;
e strncmp(s, t) ;

Gidng ham stremp(s, t) nhung chi so sanh t6i da n ki ty d4u tién cta hai xau.

Vi du:
char s[] = "Ha N6i" , t[] = "Ha ndi" ;
cout << strcemp(s.,t) ; //-32 (vi'N'=78, 'n'=110)
cout ;< strncmp(s, t, 3) ; /I 0 (vi 3 ki tw dau cta s va t la nhw
nhau

e strcmpi(s, t) ;
Nhu stremp(s, t) nhung khong phan bi¢t chit hoa, thuong.

Vi du:
char s[] = "Ha N&i" , t[] = "ha ndi" ;
cout << strcmpi(s, t) ; /10 (vis=1t)

e strupr(s);

Ham d6i xau s thanh in hoa, va cling tra lai xau in hoa do.

Vi du:

char s[10] = "Ha noi" ;

cout << strupr(s) ; / HA NOI

cout<<s; /I HA NOI (s cling thanh in hoa)
e strlwr(s);

Ham d6i xau s thanh in thudng, két qua tra lai 1 xau s.

Vi du:
char s[10] = "Ha Noi" ;
cout << strlwr(s) ; /[ ha noi
cout<<s; // ha noi (s cling thanh in thwdng)
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e strlen(s) ;

Ham tra gid tri 1a d§ dai ctua xau s.

Vi du:
char s[10] = "Ha Noi" ;
cout << strlen(s) ; I1'5

Sau day 1a mot sb vi du str dung tong hop cac ham trén.

Vidu I : Thong ké s6 chit 'a' xuat hién trong xau s.

main()

{
const int MAX = 100;
char sf]MAX+1];
int sokitu = 0;

cin.getline(s, MAX+1);
for (int i=0; i < strlen(s); i++) if (s[i] ='a ") sokitu++;
cout << "Sé ki tw =" << sokitu << end| ;

¥
Vi dy 2 : Tinh @6 dai xau bing cach dém timg ki tu (tuong dwong véi ham strlen())
main()
{
char s[100]; /I d6 dai toi da la 99 ki tw
cin.getline(s, 100); /l nhap xau s
for (inti=0 ; s[i] I="\0"; i++) : // chay ttr dau dén cudi xau

cout << "D dai xau =" <<i;

}
Vidu 3 : Sao chép xau s sang xau t (twrong duong voi ham strepy(t,s))
void main()
{
char s[100], t[100];
cin.getline(s, 100); /I nhap xau s
int i=0;
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while (([i] = s[i]) !="\0") i++; I/ copy cé dau két thuc xau "\0'

cout << t<<endl;

Vidu 4 : Cat ddu cach 2 dau cia xiu S. Chu’cmg trinh st dung bién i chay tir dau xau
dén vi tri dau tién co ki ty khac dau trang. Tir vi tri ndy sao  chep tung ki tu con lai cua
xau vé dau xdu bang cach sir dung thém bién j dé lam chi s6 cho xau méi. Két thic sao
chép j s& ¢ vi tri cudi xau (moi). Cho j chay nguoc vé dau xau cho dén khi gip ki tu
dau tién khac dau trang. Pat dau két thuc xau tai day.

main()

{
char s[100];
cin.getline(s, 100); / nhap xau s
inti, j;
i=j=0;
while (s[i++] ==""); i-- ; // b qua cac dau cach dau tién
while (s[i] = \Q') s[j++] = s[i++] ; // sao chép phan con lai vao s
while (s[--j] ==""); /1 bd qua cac dau cach cudi
s[j+1]="0"; /| d&t dau két thuc xau
cout<<s,;

¥

Vidu 5 : Chay dong chir quang cdo vong tron tir phai sang trai gitra man hinh.

Gia su hién 30 ki ty cia xau quang cdo. Ta sir dung vong lap. Cit 30 ki ty dau
tién ctia xau cho vao bién hien, hién bién nay ra man hinh. Budc lap tiép theo cit ra 30
ki tu ctia xau nhung dich sang phai 1 ki tu cho vao bién hien va hién ra man hinh. Qua
trinh tiép tuc, mdi budc lip ta dich chuyén nodi dung can hién ra man hinh 1 ki tu, do
hiéu mg cua mit ta thiy dong chir s& chay tir bién phai vé bién trai ctia man hinh. Dé
qua trinh chay theo vong tron (khi hién dén ki ty cudi cua xau sé hién quay lai tor ki tur
dau cta xau) chuong trinh st dung bién i danh diu diém dau cta x4u con can cit cho
vao hien, khi 1 bang do dai cua xau chuong trinh datlaii=0 (cat lai tir dau xau). Ngoai
ra, dé phan cudi x4u ndi véi phan dau (tao thanh vong tron) ngay tir dau chwong trinh,
x4u quang cdo s& duoc ndi thanh gap doi.

Vong 13p tiép tuc dén khi nao NSD 4n phim bat ky (chuong trinh nhan biét diéu
nay nho vao ham kbhit() thudc file nguyén mau conio.h) thi dung. Bé dong chir chay
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khong qua nhanh chuong trinh sir dung ham tré delay(n) (thudc dos.h, tam ding trong
n phan nghin gidy) véi n duoc diéu chinh thich hop theo toc do cua may. Ham
gotoxy(x, y) (thudc conio.h) trong chuong trinh ddt con tré6 man hinh tai vi tri ¢t x
dong y dé dam bao dong chit luén ludn hién ra tai ding mot vi tri trén man hinh.

#include <iostream.h>

#include <conio.h>

#include <dos.h>

main()

{
char qc[100] = "Quéng c&o mién phi: Khdng cé tién thi khéng cé kem. ";
int dd = strlen(qc);
char tam[100] ; strcpy(tam, qc) ;

strcat(qc, tam) ; // nhan d6i dong quang cao
clrscr(); // xoa man hinh
char hien[31] ; /I chira xau dai 30 ki tw dé hién
i=0;
while ('kbhit()) { // trong khi chwa &n phim béat ky
strncpy(hien, s+i, 30);
hien[30] = "\0"; /I copy 30 ki tw ttr gcfi] sang hien
gotoxy(20,10); cout << hien ;  //'in hien tai dong 10 cot 20
delay(100); /[ tam dirng 1/10 giay
i++; if (i==dd) i = 0; /ltang i

}
Vi du 6 : Nhap mat khau (khong qua 10 ki ty). In ra "dting" néu 1a "HaNoi2000", "sai
néu nguoc lai. Chuong trinh cho phép nhap t6i da 3 1an. Nhap riéng ré timg ki tur (bang
ham getch()) cho mat khau. Ham getch() khong hién ki tw NSD g& vao, thay vao d6
chuong trinh chi hién ki tu X' dé che gidu mat khau. Sau khi NSD da g0 xong (9 ki tu)
hodc da Enter, chuong trinh so sanh xau vira nhap voi "HaNoi2000", néu ding chuong
trinh tiép tuc, néu sai ting s6 1an nhap (cho phép khong qué 3 1an).

#include <iostream.h>
#include <conio.h>
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#include <string.h>

void main()
{
char pw[11]; int solan = 0; /I Cho phep nhap 3 lan
do {
clrscr(); gotoxy(30,12) ;
inti=0;
while ((pw[i]=getch()) = 13 && ++i < 10) cout << 'X"; // 13 = Enter
pwli] ="0";
cout << endl;

if (!strcmp(pw, "HaNo0i2000")) { cout << "M¢&i vao" ; break; }
else { cout << "Sai mat khau. Nhap lai") ; solan++ ; }
} while (solan < 3);

IV.MANG HAI CHIEU

Pé thuan tién trong vi¢c biéu dién céc loai dit liéu phtrc tap nhu ma tran hodc cac
bang biéu ¢ nhiéu chi tiéu, C++ dua ra kiéu dit liéu mang nhiéu chiéu. Tuy nhién, viéc
sir dung méang nhiéu chiéu rat kho 1ap trinh vi vy trong muc ndy chung ta chi ban dén
mang hai chiéu. Pbi v6i mang mot chiéu m thanh phan, néu mdi thanh phan ciia n6 lai
la mang mot chiéu n phan tir thi ta goi mang 13 hai chiéu v&i s6 phan tir (hay kich
thudc) mdi chiéu 13 m va n. Ma tran 13 mot minh hoa cho hinh anh cua mang hai chiéu,
no6 gébm m dong va n cdt, tac chira m x n phan tir, va hién nhién cac phan tr ndy co
cung kiéu. Tuy nhién, vé mit ban chat mang hai chiéu khong phai 1a mot tap hop voi m
X 1 phan tir cung kiéu ma 1a tap hop v6i m thanh phan, trong ¢6 mdi thanh phan 1a mot
mang mot chiéu véi n phan tr. Diém nhdn manh nay s& duoc giai thich cu thé hon
trong cac phan trinh bay vé con tré clia chuong sau.

o 1 2 '3

Hinh trén minh hoa hinh thirc mdt mang hai chiéu véi 3 dong, 4 cot. Thuc chét
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trong bo nhd tat ca 12 phan tir ciia mang duoc sip lién tiép theo timg dong ciia mang
nhu minh hoa trong hinh dudi day.

dong 0 dong 1 dong 2

a. Khai bao
<kiéu thanh phan > <tén mang>[m][n] ;

— m, n 13 s6 hang, sb cot cia mang.

— kiéu thanh phan 13 kiéu ctia m x n phan tir trong mang.

— Trong khai bao ciing co théNduqc khoi tao bang diy cac dong gia tri, cac dong
cach nhau boi déu phay, moi dong dugc bao boi cdp ngodc {} va toan bo gia
tr1 khéi tao nam trong cap dau {}.

b. Strdung
e Tuong tu mang mdt chiéu cc chiéu trong mang ciing duoc danh sb tir 0.

o Khong sir dung cac thao tac trén toan bd mang ma phai thyc hién thong qua
ting phan tir cia mang.

e Dé truy nhap phén tir caa mang ta sir dung tén mang kém theo 2 chi sd chi vi
tri hang va ¢t ctia phan tir. Céac chi s6 nay c6 thé 1a cac biu thic thuc, khi do6
C++ s€ tu chuyén ki€u sang nguyén.

Vi du:

— Khai bao 2 ma tran 4 hang 5 ¢t A, B chura cac sO nguyén:
int A[3][4], B[3][4] ;

— Khai bao c6 khéi tao:
int A[3][4] ={{1,2,3,4}, {3,2,1,4}, {0,1,1,0} };

vo1 khéi tao nay ta c6 ma tran:

12|34
1| 4
110

trong d6: A[0][0] = 1, A[0][1] =2, A[1][0] = 3, A[2][3] =0 ...
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— Trong khai bao c6 thé ving sb hang (khong duoc ving sb cot), sb hang nay

duoc xac dinh thong qua khoi tao.
float A[1[3] = {{1,2,3}, {0,1,0} } ;
trong khai bao nay chuong trinh ty dong xac dinh sé hang 1a 2.
— Phép khai bao va khéi tao sau day la ciing hop 1¢:
float A[][3] = {{1.2}, {0} };

chuong trinh ciing xac dinh s6 hang 1a 2 va sé cot (bt budc phai khai bao) 1a 3
mac du trong khoi tao khong thé xac dinh dugc s cot. Cac phan tir chua khoi tao sé
chua dugc xac dinh cho dén khi nao n6 dugc nhap hoac gan gia tri cu thé. Trong vi du

trén cac phan tir A[0][2], A[1][1] va A[1][2] 1a chua duoc xac dinh.

c. Vidu minh hoa
Vidu I : Nhap, in va tim phén ttr 1on nhét cia mot ma tran.
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>

main()
{
float a[10][10] ;
intm, n; // sb hang, cot clia ma tran
inti, j; /I céc chi sb trong vong lap
int amax, imax, jmax ; // s6 1&n nhét va chi sb cia nd

clrscr(); cout << "Nhap sb hang va cot: " ; cin>>m>>n;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
{
cout << "g[" <<i<<""<<j<<"=";cin>>a[i[j];
}
amax = a[0][0]; imax = 0; jmax = 0;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
if (amax < ali][j])
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amax = ali][j]; imax =i; jmax = j;
}
cout << "Ma tran da nhap\n" ;
cout << setiosflags(ios::showpoint) << setprecision(1) ;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
{
if (j==0) cout << endI,
cout << setw(6) << a[i][j] ;
}
cout << "SO Ion nhat la " << setw(6) << amax << endl;
cout << "tai vi tri (" <<imax <<"" <<jmax <<")";
getch();
}

Ghi cha: Khi lam viéc voi mang (1 chiéu, 2 chleu) do théi quen ching ta thuong
tinh chi s6 tir 1 (thay vi 0), do vay trong mang ta co thé bo qua hang 0, ¢4t 0 bang cach
khai bao s6 hang va cot tang 1én 1 so véi s6 hang, cot thuc té ctia mang va tir d6 co thé
lam vi¢c tir hang 1, cot 1 tré di.

Vidu 2 : Nhan 2 ma tran. Cho 2 ma tran A (m x n) va B (n x p). Tinh ma tran C = A x
B, trong d6 C c¢ kich thudc 1a m x p. Ta 1ap vong 1ap tinh tirng phan tir cua C. Gia tri
ctua phan tr C tai hang 1, cdt j chinh 1a tich v6 hudng cuia hang i ma tran A véi c¢ft j ma
tran B. D€ tranh nham lan ta qui uwéc bo cac hang, cdt 0 ciia cac ma tran A, B, C (tuc
cac chi s0 duoc tinh tir 1 tro di).

#include <iostream.h>

#include <iomanip.h>

#include <conio.h>

main()

{
float A[10][10], B[10], C[10][10] ;
intm, n, p ; // s6 hang, cot clia ma tran
inti, j, k; /] céc chi sb trong vong lap
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clrscr();
cout << "Nhap sb hang va cot ctia 2 ma tran: " ; cin >> m >> n >> p;
/I Nhap ma tran A
for (i=1; i<=m; i++)
for (j=1; j<=n; j++)
{
cout <<"A[" <<i<<""<<j<<"=";cin>> A[i][j];
}
/I Nhap ma tran B
for (i=1; i<=n; i++)
for (j=1; j<=p; j++)
{
COUt << "B[ll << i << ll’ll <<j << ll] = n ; Cin >> B[i][j] ;
}
/[ Tinhmatran C=AxB
for (i=1; i<=m; i++)
for (j=1; j<=p; j++)
{
C[i][i] = 0; for (k=1; k<=n; k++) C[i][j] += A[][K]*BIKI[] ;
}
/I In két qua
cout << "Ma tran két qua\n" ;
cout << setiosflags(ios::showpoint) << setprecision(2) ;
for (i=1; i<m; i++)

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

{
if j==1) cout << endl;
cout << setw(6) << a[i][j] ;
}
getch();
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1. Nhéap mét ki ty. Cho biét ki tir d6 c6 phai 1a chir cai hay khong.
Nhép vao mét s nguyén. Tra 16i s6 nguyén dé: 4m hay duong, chin hay 16 ?
3. Chon=x=y vabang: a. 1 b.2 c.3 d. 4
Hay cho biét gia tri ciia x, y sau khi chay xong cau lénh:
if (n% 2==0)if (x>3)x=0;
elsey =0;
4. Tinh gia tr1 ham
3x+\/; , x>0
a. f(x)= .
e +4 , x<0
N x> +1 L x>1
b. f(x)=| 3x+5 ,—l<x<1
x24+2x-1 o x<-1
2 . e . R Lo ax+by =c
5. Viét chuong trinh gidi h¢é phuong trinh bic nhat 2 an:
dx+ey = f
6. Nhap 2 s6 a, b. In ra max, min cta 2 sb6 d6. M& rong voi 3 sb, 4 86 ?
Nhép 3 sd a, b, c. Hay cho biét 3 s6 trén c6 thé 1a do dai 3 canh cua mot tam giac ?
Neéu la mét tam giac thi d6 1a tam giac gi: vuong, déu, can, vudng can hay tam giac
thuong ?
8. Nhap vao mét sb, in ra thir twong Gmg véi s6 d6 (qui ude 2 13 thir hai, ..., 8 1a chu
nhat).
9. Nhap 2 sb biéu thi thang va nam. In ra s6 ngay cua thang ndm d6 (c6 kiém tra nim
nhuan).
10. Lé,y ngay thang hién tai lam chuan. Hay nhap mot ngay bat ky trong thang. Cho
biét thir ciia ngay vira nhép ?
Lénh lap
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11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21,

Giatricuai béng bao nhiéu sau khi thuc hién ciu trac for sau:

for (i=0;i<100; i++);
Gia tri ciia X béng bao nhiéu sau khi thuc hién cAu trac for sau:

for (x =2;i<10; x+=3) ;
Ban bo sung gi vao 1énh for sau:

for (; nam <1997 ;) ;
dé khi két thuc nam co gid tri 2000.
Bao nhiéu ki ty ‘X’ dugc in ra man hinh khi thyc hién doan chuong trinh sau:

for (x =0; x <10; x ++) for (y = 5; y > 0; y --) cout << X;
Nhép vao tudi cha va tudi con hién nay sao cho tudi cha 16n hon 2 lan tudi con.
Tim xem bao nhiéu nam ntra tudi cha s¢ bang dung 2 1an tudi con (vi du 30 va 12,
sau 6 ndm nita tuodi cha 1a 36 gap do6i tudi con 1a 18).
Nhép s6 nguyén duong N. Tinh:

[+243+...+N

a. §, = N

b. S, =y 1?+22 432+ + N’

Nhép s nguyén duong n. Tinh:

a. S = \/3+J3+J3+ ~+y3  ndéucan

b. S, = 1 n dau chia

2+ 11
24—
24+...—
2

Nhép s0 tu nhién n. In ra man hinh biéu dién ctia n & dang nhi phan.

In ra man hinh cic s c6 2 chir s6 sao cho tich ciia 2 chir s6 nay bang 2 lan tong
cua 2 chir s6 do (vi du s6 36 co tich 3*6 =18 gap 2 lan tébng cuand la3 + 6 =9).

Sb hoan chinh 1a s6 bang tong moi wdc cta nd (khong ké chinh no). Vidu 6 =1+
2 + 3 1a mot s6 hoan chinh. Hay in ra man hinh tt ca cac sé hoan chinh < 1000.

Céc sp sinh déi 1a cac s6 nguyén tb ma khoang cach gitta chung 1a 2. Hay in tat ca
cap so sinh doi < 1000.
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22. Nhap day ki tu den khi gap ki ty “.” thi dung. Thong ké so chit cai viét hoa, viét
thuong, s6 chir sd va tong sb cac ki tu khac da nhap. Loai ki tu ndo nhiéu nhat ?

23. Tim s6 nguyén duong n 16n nhat thoa méan diéu kién:
1

n—1

< 2.101999.

1 1
a. l+—+—+...+
3

b. e"—-1999/og,, n < 2000.

24. Cho & = le—6. Tinh gan dang cac sb sau:

2
a. SO pi theo cong thirc Euler: %:i+2i2+i+ —i—L dung 13p khi
n’
1 _
—2<10 6.
n
xl X2 xn xn
b. ¢" theo coéng thic: e = 1+7+—+...+—/ dung 1ap khi — <107°.
x3 xS 2n+1 2n+1
c. sinx=x——+—+...+(-1)" —— , dung 1ap khi -
3/ 5/ (2n+1)! (2n+1)!
d. Va (a>0) theo cong th ¢ "=0 " dimg Khi
. a (a eo con c: s, = , 1
s "\ (sl +a)/2s, , n>0 8

n

25. In ra ma cta phim bat ky dugc nhan. Chuong trinh ldp cho dén khi nhan ESC dé
thoat.

26. Biang phuong phép chia d6i, hily tim nghiém xap xi (d6 chinh xac 10™°) cia céc
phuong trinh sau:

a. € —1.5=0, trén doan [0, 1].
b. x2*—1=0, trén doan [0, 1].
c. ax"+ax"'+..+a,=0, trén doan [a, b]. Cac s6 thuce a;, a, b dugce nhap tir
ban phim sao cho f(a) va f(b) trai dau.
Mang

27. Nhép vao day n sd thuc. Tinh tong ddy, trung binh day, tong cac so am, duong va
téng cac s6 ¢ vi tri chin, vi tri 1é trong ddy. Tim phan tr gan sb trung binh nhét
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cua day.
28. Tim va chi ra vi tri xuat hién dau tién cta phan tir x trong day.
29. Nhap vao diy n sb. Hiy in ra s6 16n nhat, bé nhit cua diy.
30. Nhap vao diy sb. In ra diy da dugc sip xép ting dan, giam dan.
31. Cho day da dugc sap tang dan. Chén thém vao day phan tir x sao cho diy van sép
x€p tang dan.
32. Hay nhép vao 16 s6 nguyén. In ra thanh 4 dong, 4 cot.
33. Nhép ma trdn A va in ra ma tradn dbi xung cua no.
34. Cho mdt ma tran nguyén kich thuéc m*n. Tinh:
— Tong tat ca cac phan tir cia ma tran.
— Tong tit ca cac phan tir duong clia ma tran.
— Tong tit ca cac phan tir 4&m ctia ma tran.
— Tong tat ca cac phan tir chdn ctia ma tran.
— Tong tat ca cac phan tir 1é cia ma tran.
35. Cho mdt ma tran thuc kich thudéc m*n. Tim:
— S6 nho nhét, 16n nhat (kém chi sd) ctia ma tran.
— S6 nho nhét, 16n nhét (kém chi sd) cua ting hang ctia ma tran.
— Sb nho nhat, 16n nhat (kéem chi sé) cua tung cQt cua ma tran.
— S6 nho nhét, 16n nhat (kém chi sd) ctia dudng chéo chinh ctia ma tran.
— S6 nho nhat, 16n nhat (kém chi sd) ciia duong chéo phu ctia ma tran.
36. Nhép 2 ma trdn vudng cAdpn A va B. Tinh A + B, A — B, A * B va A’ - B~
Xau ki tw
37. Hay nhap mdt xau ki tu. In ra man hinh ddo nguoc cua xau do.
38. Nhap xau. Thong ké s cac chit s6 0", s6 chit s6 '1, ..., s6 chit s6 '9' trong xau.
39. Inravitrikity tréng dau tién tir bén trai (phai) mot xau ki tu.
40. Nhap xau. In ra tit cac cac vi tri ctia chi 'a' trong xau va tong sd 1an xuat hién cta
no.
41. Nhap xau. Tinh sd tir c6 trong xau. In mdi dong mot tir.
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42.
43.
44,

45.
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Nhép xau ho tén, in ra ho, tén dudi dang viét hoa.
Thay ki tu x trong xau s boi ki tu y (s, x, y dugc doc vao tir ban phim)

Xo04 moi ki tu x ¢cé trong xau s (s, x dugc doc vao tir ban phim). (Goi y: nén xoa
ngugc tr cudi xau vé dau xau).

Nhap xau. Khong phan biét viét hoa hay viét thuong, hiy in ra cac ki tu c6 mat
trong xau va so lan xuat hi¢n cua no6 (vi du xau “Trach — Van — Doanh” c6 chir a
xuat hién 3 lan, ¢(1), d(1), h(2), n(2), o(1), r(1), t(1), —(2), space(4)).
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CHUONG 4
HAM VA CHUONG TRINH

Con tré va sb hoc dia chi
Ham

b¢ qui

T6 chirc chuong trinh

I. CON TRO VA SO HOC DIA CHi

Trude khi ban vé ham va chuong trinh, trong phan nay chung ta s& néi vé mot
loai bién méi goi 1a con tro, y nghia, cong dung va sir dung né nhu thé nao. Bién con
tré 1 mot dic trung manh ctia C++, nd cho phép ching ta tham nhép truc tiép vao bd
nhd dé xir 1y cac bai toan kho bang chi vai cau 1énh don gian cua chuong trinh. Diéu
nay ciing gop phan 1am cho C++ tré thanh ngdn ngit gan gili v6i cac ngdn ngit cap thap
nhu hop ngit. Tuy nhién, vi tinh don gian, ngan gon nén viéc sir dung con tro doi hoi
tinh can than cao va giau kinh nghiém ctia nguoi 1ap trinh.

1. Dia chi, phép toan &

Moi chuong trinh trudc khi chay déu phai b tri cac bién do NSD khai bao vao
dau do trong bo nho. Pé tao diéu kién truy nhap dé dang tro lai cac bién nay, bo nhé
duoc danh s6, moi byte s& dugc ung voi mot s6 nguyén, duge goi 1a dia chi cua byte do
tir 0 dén hét b nhd. Tir d6, mdi bién (Vi tén blen) dugc gan voi mot s6 nguyén la dia
chi ctia byte dau tién ma bién d6 duoc phan phbi. S6 luong cac byte phan phdi cho bién
1a khac nhau (nhung dit lién nhau tir thap dén cao) tuy thudc kiéu dit liéu cua bién (va
tuy thudc vao quan niém cta timg NNLT), tuy nhién chi can biét tén bién hoic dia chi
ctia bién ta c6 thé doc/viét dir lidu vao/ra cac bién do. Tlr d6 ngoai viéc thong qua tén
bién chung ta con c6 thé thong qua dia chi cua chung dé truy nhip vao noi dung. Tém
lai bién, 6 nhé va dia chi c6 quan hé khang khit v6i nhau. C++ cung cip mot toan tir
mot ngdi & dé lay dia chi cua cac bién (ngoai trur bién mang va xau ki tu). Néu x 1a mét
bién thi &x 14 dia chi ctia x. Tir d6 cau 1énh sau cho ta biét x dugc bd tri & dau trong bd
nhd:

intx;

cout << &x ; // dia chi s& dwoc hién duwéi dang co s 16. Vi du Oxfff4
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Déi voi bién kiéu mang, thi tén mang chinh 13 dia chi cia mang, do d6 khong can
dung dén toan tir &. Vi du dia chi cia mang a chinh 13 a (khong phai &a). Mat khac dia
chi ciia mang a ciing chinh 1a dia chi cua byte dau tién ma méang a chiém va né ciing
chinh 1 dia chi ctia phan tir dau tién cia mang a. Do vy dia chi ciia mang a 1a dia chi

ctia phan tir a[0] tirc &a[0]. Tom lai, dja chi ciia mang a 13 a hodc &a[0].

chi véi nhau 1a vo nghia ...

Toém lai, can nhé:

int x; // khai béo bién nguyén x

long y; // khai bao bién nguyén daiy

cout << &x << &y; // in dia chi cac bién x, y

char s[9]; // khai bao mang ki ty s

cout << a; // in dia chi mang s

cout << &a[0]; /I in dia chi mang s (t&c dia chi s[0])
cout << &a[2]; // in dia chi ki tw s[2]

Hinh v€ sau day minh hoa mot vai bién va dia chi cia n6 trong bd nhd.

200 201 500 501 502 503 650 651 ... ... 658

1 (2 4 13 |12 |1 H |E [L|L |[O|\0

X y S
Bién x chiém 2 byte nh¢, c6 dia chi 1a 200, bién y co dia chi 1a 500 va chiém 4 byte
nhd. Xau s chiém 9 byte nh¢ tai dia chi 650. Céac byte nhé ciia mot bién 1a lién nhau.

Cac phép toan lién quan dén dia chi duoc goi la s6 hoc dia chi. Tuy nhién, ching
ta van khong dugc phép thao tac truc tiép trén cac dia chi nhu dit bién vao dia chi nay
hay khac (cong viéc ndy do chuong trinh dich ddm nhi¢m), hay vi¢c cOng, trir hai dia
Cac thao tac dugc phép trén dia chi van phai thong qua cac

bién trung gian chira dia chi, dugc goi 1a bién con tré.
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2. Contro

a. Y nghia

— Con tré 1a mdt bién chira dia chi cua bién khac. Néu p 1a con tré chira dia chi
cua bién x ta goi p tro téi x va x dugc tro boi p. Thong qua con tro ta o thé

lam viéc dugc voi ndi dung cua nhitng 6 nhd ma p tré dén.

— Dé con trd p tro t6i x ta phai gan dia chi cia x cho p.
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— D¢ lam vi¢c véi dia chi cia cac bién can phai thong qua cac bién con tro tro
dén bién do.
b. Khai bdo bién con tré
<kiéu dworc tré> <*tén bién> ;

Dia chi ciia mot bién 1a dia chi byte nho dau tién cua bién do. Vi vay dé lay duoc
ndi dung cua bién, con tro phai biét duge s byte cua bién, tic kiéu cia bién ma con tro
s€ tro tol. Kiéu nay ciing dugc goi la kiéu cua con tro. Nhu vay khai bao bién con tro
cling giong nhu khai bao mot bién thuong ngoai trir can thém dau * trude tén bién
(hoic sau tén kiéu). Vi du:

int *p ; // khai bao bién p |a bién con tré tré dén kiéu dir liéu nguyén.
float *q, *r; /I hai con tré thwc q var.
c. St dung con tro, phép toan *
e Pé con tro p tro dén bién x ta phai dung phép gan p = dia chi cta x.
— Néu x khong phai 1a méang ta viét: p = &x.
— Néu x 12 mang ta viét: p = x hoidc p = &x[0].
e Khong gan p cho mot hing dia chi cu thé. Vi du viét p = 200 12 sai.

e Phép toan * cho phép 1?1y ndi dung noi p tré dén, vi du dé gan ndi dung noi p
tro dén cho bién f'ta viét f= *p.
e & va*la2 phép toan ngugc nhau. Cu thé néu p = &x thi x = *p. Tir 6 néu p

tré dén x thi bat ky noi nao xuét hién x déu c6 thé thay duoc bai *p va nguoc
lai.

Vidul:
inti, j; // khai bao 2 bién nguyén i, j
int *p, *q ; // khai bao 2 con tré nguyén p, q
p = &i; // cho p tré t&i i
q = &j; /Il cho q tré t&i j
cout << &i : // héi dia chi bién i
cout<<q; /1 héi dia chi bién j (thdng qua q)
i=2; // gan i bang 2
*q = 5; /I gan j bang 5 (théng qua q)
i++ ; cout <<i; /[tangivahdii,i=3

85



Chuong 4. Ham va chuong trinh

(*q)++; cout << j; // tang j (thdbng qua q) va héij,j=6
(*p)=(q)*2+1; // gan lai i (théng qua p)
cout<<i; /113

Qua vi du trén ta thidy moi thao tic véi i 13 twong duong véi *p, véi j 1 tuong
duong voi *q va nguoc lai.

3. Cac phép toan vé&i con tré

Trén day ta da trinh bay ve 2 phép toan mot ngdi lién quan dén dia chi va con trd
1a & va *. Phan nay chiing ta tiép tuc xét véi cac phép toan khac 1am viée voi con tro.

a. Phép toan gan
— Gan con trd véi dia chi mot bién: p=&X;

— Gén con tré véi con tré khac: p = q ; (sau phép toan gan nay p, q chura cung
mot dia chi, cung tré dén mdt noi).

Vidu2:
inti=10; I/ khai béo va khdi tao bién i = 10
int *p, *q, *r; // khai bao 3 con tré nguyén p, q, r
p=q=r=4&i; // cung tré toi i
p=g¥gt2¥r+ 1 //i=10*10 +2*10 + 1
cout << ; /1 121

b. Phép toan tang giam dia chi
p * n: con trd tré dén thanh phan th(r n sau (trwéc) p.

Mot don vi tdng giam cua con trd ‘péng kich thuéc cua bién dugce tro. Vi du gia st
p 1a con tro nguyén (2 byte) dang tro dén dia chi 200 thi p+1 1a con trd trdé dén dia chi
202. Tuong tu, p + 5 1a con trd tré dén dia chi 210. p — 3 chura dia chi 194.

194 195 196 197 198 199 200 201 202
p-3 p p+tl

Nhu vay, phép toan ting, gidm con tré cho phép lam viéc thuédn lgi trén mang.
Néu con tro dang tré dén mang (trc dang chura dia chi dau tién cia mang), viéc tang
con tré Ién 1 don vi s€ dich chuyen con tro tro dén phan tir thir hai, ... Tir d6 ta co6 thé
cho con trd chay tir diu dén cudi mang bang cach ting con trd len tung don vi nhu
trong cau Iénh for dudi day.
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Vidu3:
inta[100]={1,2,3,4,5,6,7}, *p, *q;
p =a;cout<<*p; // cho p tré dén méng a, *p = a[0] = 1
p +=5; cout << *p ; II"p =al5] =
q=p-4;cout<<*q; II'q=a[l]=
for (int i=0; i<100; i++) cout << *(p+i) ; // in toan bd mang a

c. Phép toan tw tang giam
p++, p--, ++p, —-p: twong tu p+1 va p-1, c6 chi y dén ting (giam) trudce, sau.
Vidu 4 : Vi du sau minh hoa két qua két hop phép tu ting giam véi 1ay gia tri noi con
trd tré dén. a 1a mot mang gdébm 2 so, p 1a con tro tro dén mang a. Cac 1énh dudi day
duoc qui uoc 1a doc 1ap voi nhau (tic Iénh sau khong bi anh hudng bdi 1€nh trudce, doi
v61 moi 1€nh p ludén ludn trdé dén phan tir dau (a[0]) cua a.

inta[2] = {3, 7}, *p = a;

("p)++; // tang (sau) gia tri noi p tré = tang a[0] thanh 4

++(*p) ; /l tang (trwdc) gia tri noi p tré = tang a[0] thanh 4

*(pt+) ; I lay gié tri noi p tré (3) va tang tré p (tang sau), p — a[1]
*(++p) ; /] tdng tré p (tang trwde), p — a[1] va 3y gia tri noi p tré (7)

e Phan biét p+1 va p++ (hodc ++p):

e pt+l duoc xem nhu mot con trd khac véi p. p+1 tro dén phan tir sau p.

e pttlacon tro p nhung tro dén phan ttr khac. p++ tré dén phan tr ding sau
phan tir p tro dén ban dau.

e Phan bi¢t *(p++) va *(++p):

Céc phép toan tu tang gidm ciing 1a mot ngoi, mic uvu tién cia ching l1a cao hon
cac phép toan hai ng6i khac va cao hon phép lay gia tri (*). Cu thé:

*pt+ = *(pt+)
*++p = *(++p)
++*p = ++(*p)

Cing gidng cac bién nguyén viéc két hop cac phep toan nay véi nhau rat dé gay
nham 1an, do vy can st dung cip diu ngodc dé qui dinh trinh ty tinh toan.
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d. Hiéu cua 2 con tro
Phep toan nay chi thyuc hién dugc khi p va q 1a 2 con tro cung tro dén cac phan tir
cua mot day dﬁ: liéu 1’1?‘10‘ dé trong bo nhd (vi du cung tro dén 1 mang dir 1iéu). Khi do
hiéu p - q 1a s0 thanh phan gitra p va q (chu y p - q khong phai 1a hiéu cua 2 dia chi ma
1a s0 thanh phan giira p va q).
Vi du: gid st p va q 1a 2 con tréd nguyén, p c¢6 dia chi 200 va q c6 dia chi 208. Khi
d6 p-q=—4vaq-p=4(41asb thanh phan nguyén tir dia chi 200 dén 208).

e. Phép toan so sanh

Céc phép toan so sanh ciing duoc ap dung ddi vé6i con tro, thuc chét 13 so sanh
gitra dia chi cua hai noi dugc tré boi cac con tré nay. Thong thuong cac phép so sanh
<, <=, >, >= chi 4p dung cho hai con tro tro dén phﬁn tor cua cung mdt mang dir liéu
nao d6. Thuc chét cta phép so sanh nay chinh 14 so sanh chi s6 ctia 2 phan tir duoc trd
bo1 2 con tro do.

Vidul :
float a[100], *p, *q

p=a; /I p trd dén mang (ttrc p tré dén a[0])
q=&a[3] ; /I q trd dén phan t&r thir 3 (a[3]) ctia mang
cout<<(p<q); N1

cout<<(p+3==q); N1

cout<<(p>q-1); /110

cout<< (p>=q-2); /110

for (p=a; p <a+100; p++) cout << *p ; // in toan b6 mang a

4. Cap phat dong, toan tir cap phat, thu hoi new, delete

Khi tién hanh chay chwong trinh, chuong trinh dich s& bd tri cac 6 nhé cy thé cho
cac bién duoc khai bao trong chwong trinh. Vi tri cling nhu s6 luong cac 6 nhé nay ton
tai va c¢b dinh trong sudt thoi gian chay chuong trinh, chiing xem nhu dé bi chiém dung
va s€ khong dugce sir dung vao muc dich khac va chi dugc giai phong sau khi chém dut
chuong trinh. Viéc phan bo bo nhé nhu vy duoc goi la cap phat tinh (vi dugc cap san
trude khi chay chuong trinh va khong thé thay d01 tang, giam kich thudc hoac vi tri
trong sudt qua trinh chay chuong trinh). Vi du néu ta khai bao mot mang nguyén chtra
1000 s6 thi trong bd nhd s& c6 mot vung nhd lién tuc 2000 bytes dé chira dit liéu cua
mang nay. Khi d6 du trong chuong trinh ta chi nhap vao mang va lam viéc v6i mot vai
sO thi phan mang roi con lai van khong dugc sir dung vao vi¢c khac. Day la han ché
thi nhit cua kiéu mang. O mot huéng khac, mot 1an nao dé chay chuong trinh ta lai
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can lam vigc v6i hon 1000 s6 nguyén. Khi d6 ving nh¢ ma chuong trinh dich da danh
cho mang la khong du dé sir dung. Pay chinh la han ché thir hai cua mang dugc khai
bao trudc.

Khic phuc cac han ché trén cua kiéu mang, bay gio ching ta s¢ khong khai bao
(bo tri) tru6c mang dir liéu vai kich thudce ¢6 dinh nhu véy. Kich thude cu thé s& duoc
cap phat trong qua trinh chay chuong trinh theo ding yéu cau ctia NSD. Nho viy
chung ta c6 du sb 6 nhd dé lam viéc ma van tlet kiém dugc bd nhd, va khi khong dung
nita ta c6 thé thu hdi (con goi 14 giai phong) sd 6 nhé nay dé chuong trinh sir dung vao
viéc khac. Hai cong viéc cip phat va thu hdi nay duoc thuc hién thong qua cac toan tir
new, delete va con tro p. Thong qua p ta co thé lam viéc véi bat ky dia chi nao cua
ving duge cip phat. Cach thire b tri bd nhd nhu thé nay dwoc goi 1a cap phat dong.
Sau day la ct phéap cua cau 1énh new.

p = new <kiéu> ; Il cap phat 1 phan te
p = new <kiéu>[n] ; Il cap phat n phan to
Vi du:
int *p ;
p = new int ; /I c&p phat viing nhé chira dwoc 1 s nguyén
p = float int[100] ; /I cAp phat viing nh& chira dwoc 100 sb thuc

Khi gép toan tir new, chuong trinh s& tim trong b6 nhé mét lwong 6 nhé con 1oi
va lién tuc véi sd lugng du theo yéu cau va cho p tro dén dija chi (byte dau tién) cla
vung nhd nay. Néu khong c6 ving nhé VOl sd lugng nhu vay thi viéc cap phat 1a that
bai vap = - NULL (NULL la mdt dia chi rdng, khong xac dinh). Do vay ta c6 thé kiém
tra vi€c cap phat c6 thanh cong hay khong thong qua kiém tra con tré p bang hay khac
NULL. Vi du:

float *p ;

intn;

cout << "Sé lwgng can cip phat ="; cin >> n;
p = new double[n];

if (p == NULL) {
cout << "Khéng du bd nho" ;
exit(0) ;

}

Ghi chu: lénh exit(0) cho phép thoat khoi chuong trinh, dé su dung I¢nh nay can
khai bao file ti€u dé <process.h>.
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Dé giai phong bo nhé da cap phat cho mot bién (khi khong can sir dung nira) ta sir
dung cau 1énh delete.

delete p ; Il p l1a con tré dwoc str dung trong new
va dé giai phong toan bd mang duoc cap phap thong qua con trd p ta ding ciu 1énh:
delete[] p ; Il p 1a con tré tré dén mang
Duéi dy 1a vi du stir dung tong hop cac phép toan trén con tro.
Vidyu I : Nhap diy sé (khéng dung mang). Sap xép va in ra man hinh.

Trong vi du nay chuong trinh xin cap phat b nhé du chira n s6 nguyén va duoc
tro boi con tro head. Khi do dia chi cua s6 nguyén dau tién va cudi cung sé& 13 head va
head+n-1. p va q la 2 con tr6 chay trén day so nay, so sanh va d6i ndi dung cia cac sb
nay véi nhau dé sip thanh ddy ting dan va cudi cung in két qua.

main()

{
int *head, *p, *q, n, tam; /l head trd dén (danh dau) dau day
cout << "Cho biét sb s6 hang cta day: "); cin >>n ;
head = new int[n] ; I/ c&p phéat bé nhé chira n sb nguyén
for (p=head; p<head+n; p++) // nhap day

{

cout << "So thu " << p-head+1 <<™:"; cin >>*p ;
}
for (p=head; p<head+n-1; p++) Il sap xép
for (q=p+1; g<head+n; q++)

if (“q < *p) { tam = *p; *p = *q; *q = tam; } /I d6i cho
for (p=head; p<head+n; p++) cout << *p; I/ in két qua

}

5. Con tré va mang, xau ki tw

a. Con tré va mang 1 chiéu
Viéc cho con tro tro dén mang ciing tuong ty trd dén cac bién khac, tirc gan dia
chi cia mang (chinh 1a tén mang) cho con tré. Chu y rang dia chi cua mang ciling 1a dia
chi ctia thanh phan thtr 0 nén a+i sé 1a dia chi thanh phan thtr 1 cia mang. Tuong tu,
néu p tro dén mang a thi p+i la dia chi thanh phan thtr i cia mang a va do d6 *(p+i) =
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ali] = *(a+1).

Chu ¥ khi viét *(ptl) = *(atl) ta théy vai tro cua p va a trong biéu thuc nay la
nhu nhau, cung truy cap den gia tri cta phan ttr a[1]. Tuy nhién khi viét *(p++) thi lai
khac voi *(at+), cu thé viét p++ 13 hop 18 con a++ 1a khong duge phép. Ly do 1a tuy p
vaa cung thé hién dia chi cta mang a nhung p thuc sy 1a mot bién, né co the thay do6i
dugc gia tri con a 1a mot hang, gia tri khong dugc phep thay d6i. Vi dy viét x = 3 va
sau do co thé tang x boi x++ nhung khong thé viét x = 3++.

Vidu [ : In toan bo mang thong qua con tré.

int a[5] = {1,2,3,4,5}, *p, i;

1: p = a; for (i=1; i<=5; i++) cout << *(p+i); /I p khéng thay déi
hoac:

2: for (p=a; p<=a+4; p++) cout << *p ; // thay dbi p

Trong phuong an 1, con tré p khong thay d6i trong subt qua trinh lam viéc cua
1€nh for, dé truy nhap dén phan tir thir i cia mang a ta st dung ca phéap *(p+i).

Déi véi phuong an 2 con tr6 s€ dich chuyén doc theo mang a bat dau tir dia chi a
(phan tir dau tién) dén phan tir cudi cung. Tai budc thu i, p s€ tro vao phan tir a[i], do
d6 ta chi can in gia tri *p. Dé kiém tra khi nao p dat dén phan tir cudi cung, ta co thé so
sanh p v6i dia chi cubi mang chinh 13 dia chi ddu mang cong thém sb phan tir trong a
va trir 1 (tic a+4 trong vi du trén).

b. Con tré va xau ki tw

Mot con trd ki tu c6 thé xem nhu mot bién xau ki tu, trong do xau chinh la tat ca
cac ki tu ké tir byte con trd tro dén cho dén byte "\0' gdp dau tién. Vi vay ta co thé khai
bao cac xau dudi dang con trd ki ty nhu sau.

char *s ;
char *s = "Hello" ;

Cac ham trén xau van dugc sir dung nhu khi ta khai bao n6 duéi dang mang ki tu.
Ngoai ra khac voi mang ki tu, ta dugc phép st dung phép gan cho 2 xau dudi dang con
tré, vi du:

char *s, *t = "Tin hoc" ; s = {; /l thay cho ham strcpy(s, t) ;

Thuc chat phép gan trén chi 14 gan 2 con tro voi nhau, n6 cho phép s bay gio cling
duogc tro dén noi ma t tro (tire diy ki ty "Tin hoc" dd bé tri sdn trong bd nhé)

Khi khai bao xau dang con tré n6 van chua c6 bd nhéd cu thé, vi vay thong thuong
kem theo khai bao ta can phai xin cap phat bd nhd cho xau véi do dai can thiét. Vi du:

char *s = new char[30], *t ;
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strcpy(s, "Hello") ; // trong trwdng hop nay khéng can cip phat bd
t=s; // nhé cho t vi t va s cung sir dung chung vung nh&
nhung:

char *s = new char[30], *t;

strcpy(s, "Hello") ;

t = new char[30]; I/ trong trwdng hop nay phai cip bd nhé cho t vi
strepy(t, s) ; I/ ¢ chd dé strcpy sao chép sang ndi dung cua s.

c. Con tré va mang hai chiéu

bé dé hiéu viéc su dung con tré tré dén mang hai chi€u, ching ta nhac lai vé
mang 2 chiéu thong qua vi du. Gia st ta c6 khai béo:

float a[2][3], *p;

khi d6 a dugc bd tri trong bo nhé nhu 1a mot diy 6 phan tir float nhu sau

a at+l

tuy nhién a khong dugc xem 1a mang 1 chiéu véi 6 phan tr ma dugc quan niém
nhu mang mot chidu gdm 2 phan tir, mdi phan tir 1a 1 bo 3 s6 thuc. Do d6 dia chi cua
mang a chinh 14 dia chi ctia phan tir dau tién a[0][0], va a+1 khong phai 1a dia chi cua
phan tir tiép theo a[0][1] ma 1a dia chi cta phan tir a[1][0]. Noi cach khac a+1 ciing 1a
tang dia chi ciia a 1én mot thanh phan, nhung 1 thanh phan & day dugc hiéu 1a toan bo
mdt dong ciia mang.

Mat khac, viéc liy dia chi cta tung phan tir (float) trong a thuong 1a khong chinh
xac. Vi du: viét &a[i][j] (dia chi cua phan tr dong i cot j) 12 dugc ddi véi mang nguyén
nhung lai khong dung dbi voi mang thuc.

Tir cac thao luan trén, phép gan p = a 1a dé gy nham 1an vi p 13 con tro float con
a la dia chi mang (1 chiéu). Do vay trude khi gan ta can ép ki€u cua a vé ki€u float.
Tom lai cach gén dia chi cua a cho con tré p dugc thuc hién nhu sau:

Cach sai:
p=a,; // sai vi khac kiéu

Céc cach dung:

p = (float*)a; /] ép kiéu ctia a vé con tré float (cling la kiéu cta p)
p = a[0]; // gan vé&i dia chi cia mang a[0]
p = &a[0][0]; // gan v&i dia chi s6 thwe du tién trong a
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trong d6 cach dung p = (float*)a; 1a tryc quan va dung trong moi trudng hop nén
duoc dung thong dung hon ca.

Sau khi gan a cho p (p 14 con tré thuc), viée ting giam p chinh 13 dich chuyén con
tro trén tirng phan tr (thuc) cia a. Tuc:

p  trd t&ia[0][0]
p+1 tré t&i a[0][1]
p+2 tré t&i a[0][2]
p+3 tré t&i a[1][0]
p+4 tré t&i a[1][1]
p+5 tré t&i a[1][2]
Tong quat, d6i véi mang m x n phan tir:
p +i*n + j trd t&i a[i][j] hoac alillil =*(p +i*n + )

Tir d6 dé truy nhap dén phan tu a[i][j] thong qua con trd p ta nén st dung cach
viét sau:

p = (float*)a;
cin >> *(p+i*n+j) ; /I nhap cho a[i][j]
cout << *(p+i*n+j); /l'in a[i[j]

Vi du sau day cho phép nhép va in mot mang 2 chiéu m*n (m dong, n cot) thong
qua con tré p. Nhap lién tiép m*n s6 vao mang va in thanh ma trdn m dong, n cot.

main()
{
clrscr();
float a[m][n], *p;

inti, j;

p = (float*) a

for (i=0; i<m™n; i++) cin >> *(p+i); // nhap nhw day mxn phan ti
*(p+2*n+3) = 100; *(p+4*n) = 100; /l gan a[2,3] = a[4][0] = 100
for (i=0; i<m; i++) /['in lai dwéi dang ma trén

{

for (j=0; j<n; j++) cout << *(p+i*n+j);

cout << end!;

93



Chuong 4. Ham va chuong trinh

}
getch();

}

Chu y: viéc lay dia chi phan tir a[i][j] cua mang thuc a 13 khong chinh x4c. Tc: viét p
= &a[i][j] ¢6 thé dan dén két qua sai.

6. Mang con tré

a. Khai niém chung
Thuc chat mot con tro ciing 14 mot bién thong thuong co tén goi (vi du p, q, ...),
do d6 cling giong nhu bi€n, nhiéu bién cung kiéu c¢d thé to chirc thanh mét mang voi
tén goi chung, ¢ day clng vay nhiéu con trd cung kiéu ciing duogc td chirc thanh mang.
Nhu vy mdi phan tir cia mang con tro 1a mot con tré tré dén mot mang nao dé. Noi
cach khac mot mang con tré cho phép quan ly nhiéu mang dir lidu cung kiéu. Cach
khai bao:
<kiéu> *a[size];
Vi du:
int *a[10];
khai bdo mot mang chira 10 con tro. Mdi con tro a[i] chira dia chi cia mot mang
nguyén nao do.
b. Mang xau ki tw

La truong hop riéng cua mang con trd noéi chung, trong d6 ki€u cu thé 1a char.
Moi thanh phan mang 1a mdt con tro tro dén mdt xau ki tu, c6 nghia cac thao tac tién
hanh trén *a[i] nhu d61 vd1 mot xau ki tu.

Vi du I : Nhap vao va in ra mdt bai tho.

main()

{
clrscr();
char *dong[100]; I/ khai bao 100 con tré ki tw (100 dong)
inti, n;

cout << "so dong ="; cin >>n; // nhap sb dong thyc sy
cin.ignore(); // loai ddu - trong lénh cin & trén

for (i=0; i<n; i++)
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{
dongli] = new char[80];  // cAp bd nh& cho dong i
cin.getline(dong([i],80); / nhap dong i

}

for (i=0; i<n; i++) cout << dong]i] << endI; //in két qua

getch();

}
I. HAM

Ham 12 mot chuong trinh con trong chuong trinh 16n. Ham nhén (hoac khong)
cac d6i s6 va tra lai (hodc khong) mét gia tri cho chuong trinh goi nd. Trong truong
hop khong tra lai gia tri, ham hoat dong nhu mot thu tuc trong cac NNLT khac. Mot
chuong trinh 1a tdp cac ham, trong dé c6 mdt ham chinh véi tén goi main(), khi chay
chuong trinh, ham main() s¢ dugc chay dau tién va goi dén ham khac. Két thac ham
main() cling 13 két thuc chwong trinh.

Ham giap cho viéc phan doan chuong trinh thanh nhiing moédun riéng ré, hoat
dong doc 1ap voi ngir nghia cua chuong trinh 16n, c6 nghia mot ham c6 thé duoc sir

dung trong chuong trinh nay ma ciing c6 thé dugc sir dung trong chwong trinh khac, dé
cho viéc kiém tra va bao tri chuong trinh. Him c¢6 mét sé dic trung:

e Nim trong hodc ngoai vin ban cé chuong trinh goi dén ham. Trong mét vin
ban c6 thé chira nhi€u ham,

e Duogc goi tr chuong trinh chinh (main), tr ham khac hodc tir chinh n6 (dé
quy),
e Khong 10ng nhau.

e (6 3 cach truyén gia tri: Truyén theo tham tri, tham bién va tham tro.

1. Khai bao va dinh nghia ham
a. Khai bao

Mot ham thudng 1am chirc ning: tinh toan trén cac tham ddi va cho lai gia tri két
qua, hodc chi don thuan thuc hién mot chirc nang nao do, khong tra lai két qua tinh
toan. Thong thudng kiéu ctia gia trj tra lai duoc goi 1a kiéu ctia ham. Cac ham thuong
dugc khai bao & dau chuong trinh. Cac ham viét sdn dugc khai bao trong cac file
nguyén mau *.h. Do do, dé str dung dugc cac ham nay, can c¢6 chi thi #include <*.h> &
ngay dau chuong trinh, trong d6 *.h 14 tén file cu thé c6 chira khai bao ciia cac ham
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duoc su dung (vi du dé su dung cac ham toan hoc ta can khai bao file nguyén mau
math.h). P61 véi cac ham do NSD tu viét, cling can phai khai bao. Khai bdo mot ham
nhu sau:
<kiéu gia tri tra lai> <tén ham>(d/s kiéu déi) ;

trong d6, kiéu gi trj tra lai con goi 1a kiéu ham va ¢ thé nhan kiéu bat ky chuan
cua C++ va cd ki€u cua NSD tu tao. Pac bi¢t néu ham khong tra lai gia tri thi kiéu cua
gia tri tra lai duoc khai bao 1a void. Néu kiéu gia tri tra lai dugc bd qua thi chuong
trinh ngadm dinh ham c¢ ki€u la int (phan biét véi void !).

Vidul -
int bp(int); /I Khai bao ham bp, c6 déi kiéu int va kidu ham 1a int
int rand100(); I/ Khéng dbi, kiéu ham (gia tri tra lai) la int

void alltrim(char[]) ; // dbi la xau ki tw, ham khéng tra lai gia tri (khdng kiéu).

cong(int, int); // Hai déi kiéu int, kiéu ham 1a int (ngam dinh).

Thong thudng dé chuong trinh dugc rd rang ching ta nén tranh lam dung cac
ngam dinh. Vi du trong khai bao cong(int, int); nén khai bdo rd ca ki€u ham (trong
trrong hop nay kiéu ham ngam dinh 1a int) nhu sau : int cong(int, int);

b. Dinh nghia ham

Ciu trac mot ham bét ky duoc b tri cling gidng nhu ham main() trong cac phan
trudce. Cu the:

e Ham c6 tra vé gia tri

<kiéu ham> <tén ham>(danh sach tham déi hinh thtrc)

{

khai bao cuc bd cia ham; // chidung riéng cho ham nay

day Iénh cua ham ;

return (biéu thirc tra vé); // c6 thé ndm dau dé trong day I&nh.
}

— Danh sach tham d6i hinh thtrc con dugc goi ngén gon 14 danh sach d6i gbm
day cac dbi cach nhau boi dau phay, dbi c6 thé 13 mot bién thuong, bién tham
chiéu hoic bién con tro, hai loai bién sau ta s& trinh bay trong cac phan toi.
Mdi dbi duoc khai bao giéng nhu khai bao bién, tirc 1a cip gom <kidu dbi>
<tén doi>.

— V61 ham c¢6 tra lai gia tri can c6 cau 1énh return kém theo sau 1a mdt bi€u
thirc. Kiéu cua gia tri bi€u thire nay chinh 1a ki€u cua ham da duoc khai bao &
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phan tén ham. Cau lénh return c6 thé nam & vi tri bat ky trong phan cau lénh,
tuy thudc muc dich cta ham. Khi gdp cau Iénh return chuong trinh tirc khac
thoat khoi ham va tra lai gia tri ciia bi€u thirc sau return nhu gia tri ciia ham.

Vidu 2 : Vi duy sau dinh nghia ham tinh luy thira n (v6i n nguyén) cua mot sO thyc bat
ky. Ham nay c6 hai dau vao (d6i thyc x va s6 mil nguyén n) va dau ra (gia tri tra lai)
kiéu thuc véi do chinh xac gip doi 1a x™.

double luythua(float x, int n)

{
inti; // bién chi sb
double kq =1 ; /I dé lwu két qua
for (i=1; i<=n; i++) két qua *=x ;
return kq;

}

e Ham khong tra vé gia tri

Néu ham khong tra lai gia tri (tc kiéu ham 13 void), khi d6 c6 thé c6 hodc khong
c6 cau Iénh return, néu c6 thi dang sau return s€ khong co6 bicu thure gia tri tra lai.
Vi du 3 : Ham xo04 man hinh 100 lan, ham chi lam cong viéc can than xo4 man hinh
nhiéu lan d€ man hinh that sach, nén khong c6 gia tri gi de tra lai.

void xmh()

{
int i;
for (i=1; i<=100; i++) clrscr();
return ;

}

Ham main() thong thuong cé hodc khong cé gia tri tra vé cho hé diéu hanh khi
chuong trinh chay xong, vi vy ta thuong khai bao kiéu ham 1a int main() hoic void
main() va cdu 1énh cubi clng trong ham thudng 14 return 1 hodc return. Truong hop bo
qua tir khoa void nhung trong than ham khéng c6 cau 1énh return (giéng phan 16n vi du
trong gido trinh ndy) chuong trinh s& ngdm hiéu ham main() tra lai mot gia tri nguyén
nhung vi khong c¢6 nén khi dich chuong trinh ta s& gip 16i canh bao "Cén c6 gia tri tra
lai cho ham" (mot 161 canh bao khong phai 1a 16i, chwong trinh van chay binh thuong).
Dé tranh bi quiy ray vé nhiing 10i canh bao "khong moi" niy ching ta ¢6 thé dat thém
cau lénh return 0; (néu khong khai bao void main()) hodc khai bao kiéu ham 1a void
main() va dit cau 1énh return vao cudi ham.
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c. Chua y vé khai bdo va dinh nghia ham

Danh sach ddi trong khai bao ham c6 thé chira hodc khong chira tén dbi, thong
thuong ta chi khai bao kiéu do6i chir khong can khai bao tén doi, trong khi ¢
dong dau tién cta dinh nghia ham phai c6 tén doi day du.

Cudi khai bao ham phai c6 ddu cham phay (;), trong khi cudi dong dau tién
ctia dinh nghia ham khong c6 ddu chim phay.

Ham c6 thé khong c6 (101, (danh sach d6i rdng), tuy nhién cip diu ngoic sau
tén ham van phai duoc viét. Vi du clrscr(), lamtho(), vietgiaotrinh(), ...

Mot ham cé thé khong can phai khai bao néu né duoc dinh nghia trude khi c6
ham nao dé goi dén nd. Vi du co thé viét ham main() trude (trong vin ban
chuong trinh), r0i sau d6 mai viét dén cac ham "con". Do trong ham main()
chac chan s& goi dén ham con nay nén danh sich cua chung phai duoc khai
bao trude ham main(). Truong hop ngugc lai néu cac ham con duoc viét (dinh
nghia) trudc thi khong can phai khai bao chung nira (vi trong dinh nghia da
ham ¥ khai bao). Nguyén tic nay ap dung cho hai ham A, B bét ky chir khong
riéng cho ham main(), nghia la néu B goi den A thi trude do A phai dugce dinh
nghia hoic it nhit cling c6 dong khai bao vé A.

2. L¢&igoiva str dung ham

Loi goi ham duoc phép xuat hién trong bét ky biéu thirc, cdu 1énh ciia ham khac

.. Néu 161 goi ham lai nam trong chinh ban than ham d6 thi ta goi 1a d¢ quy. Dé goi
ham ta chi can viét tén ham va danh sach céac gi tri cu thé truyén cho cac dbi dat trong
cip dau ngoic tron ().

tén ham(danh sach tham déi thuwc sw) ;

— Danh sach tham ddi thuc su con goi la danh sach gia tri gém cac gia tri cu thé

dé gan lan lugt cho cac ddi hinh thirc ciia ham. Khi ham dugc goi thyc hién thi
tat ca nhitng vi tri xudt hién ctia ddi hinh thuc sé& duoc gan cho gia tri cu thé
cta ddi thuc su tuong ung trong danh sach, sau d6 ham tién hanh thuc hién
cac cau 1énh cua ham (dé tinh két qua).

Danh sach tham d6i thuc su truyén cho tham dbi hinh thirc c6 sb lugng bﬁng
v6i s6 lugng d6i trong ham va duoc truyén cho ddi theo thir tu twong tng. Cac
tham ddi thuc su c6 thé la cac h?lng, céc bién hodc biéu thirc. Bién trong gia tri
c6 thé trung véi tén ddi. Vi du ta ¢ ham in n 1an ki ty ¢ voi tén ham inkitu(int
n, char c); va 101 goi ham inkitu(12, 'A"); thi n va ¢ 1 cac ddi hinh thic, 12 va
'A' 1a cac ddi thuc su hodc gia tri. Cac dbi hinh thirc n va ¢ s& 1an luot duge
gan bang cac gia tri twong Gng 13 12 va 'A' trude khi tién hanh cc cau 1énh
trong phﬁn than ham. Gia st ham in ki tu dugc khai bao lai thanh inkitu(char
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¢, int n); thi 161 goi ham cling phai dugc thay lai thanh inkitu('A', 12).

— Cac gia trl twong ung dugc truyen cho ddi phai c6 kiéu cung véi kiéu doi
(hodic C++ c6 thé ty dong chuyén kiéu duoc vé kiéu cua d6i).

— Khi mét ham duoc goi, noi goi tam thoi chuyen diéu khién dén thyuc hién dong
Iénh dau tién trong ham duogc goi. Sau khi két thuc thuc hién ham, diéu khién
lai dugc tra veé thuc hién tiép cau 1€nh sau 1€nh goi ham cua noi goi.
Vi du 4 : Gia st ta can tinh gia tri cua biéu thirc 2x° - 5x* - 4x + 1, thay cho viéc tinh
tryc tiép x* va x% ta c6 thé goi ham luythua() trong vi du trén dé tinh cac gia tri nay
bang cach goi n6 trong ham main() nhu sau:
#include <iostream.h>
#include <iomanip.h>

double luythua(float x, int n) /] tra lai gia tri x"
{
inti; // bién chi sb
double kq =1 ; /] @& lwu két qua
for (i=1; i<=n; i++) két qua *=x ;
return kq;
}
void xmh(int n) /I xo& man hinh n 1an
{
inti;
for (i=1; i<=n; i++) clrscr();
return ;
¥
main() // tinh gia tri 2x> - 5x% - 4x + 1
{
float x ; /] tén bién c6 thé trung véi dbi ciia ham
double f; /I dé lwu két qua
cout << "x="; cin >>x
f = 2*luythua(x,3) - 5*luythua(x,2) - 4*x + 1;
xmh(100); /l xo4 that sach man hinh 100 lan
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cout << setprecision(2) << f << endl ;

}

Qua vi dy nay ta thay loi ich cta lap trinh cdu trac, chuong trinh trd nén gon hon,
chéng han ham luythua() chi dugc viét mét 1an nhung c6 thé sir ' dung nod nhiéu lan (2
lan trong vi du nay) chi bang mot ciu 1énh goi don gian cho mdi lan st dung thay vi
phai viét lai nhiéu lan doan 1énh tinh luy thira.

3. Ham vé&i doéi mac dinh
Muc nay va myc sau ching ta ban dén mot vai mé rong thiét thuc ctia C++ doi
v6i C co lién quan dén ham, d6 1a ham véi d6i mac dinh va céch tao, sit dung cac ham
c6d chung tén goi. Mt m& rdng quan trong khac la cach truyén doi theo tham chiéu sé€
dugc ban chung trong muc truyén tham doéi thuc sy cho ham.

Trong phan trudc ching ta da khang dinh sé lugng tham ddi thuc sy phai bang s6
lwong tham ddi hinh thic khi goi ham. Tuy nhién, trong thyc té rat nhiéu lan ham dugc
g0i vOi cc gid tri cia mot s6 tham dbi hinh thire duoc lap di lap lai. Trong trudng hop
nhu vay Itc nao ciing phai viét mot danh sach dai cac tham d6i thyc sy gidng nhau cho
mdi 1an goi 12 mot cong viéc khong méy thu vi. Tir thuc té d6 C++ dua ra mot ca phap
moéi vé ham sao cho mot danh sach tham dbi thuc sy trong 151 goi khong nhét thiét phai
viét ddy du néu mot sd trong chung di cé sin nhimg gia tri dinh trude. Ca phap nay
dugc goi la ham véi tham ddi mac dinh va duoc khai bao véi ca phap nhu sau:

<kiéu ham> <tén ham>(d1, ..., dn, dmd1 = gt1, ..., dmdm = gtm) ;

— Céc ddi dl, ..., dn va d6i mdc dinh dmd]1, ..., dmdm déu dugc khai bao nhu
cii nghia 13 gdm c6 kiéu d6i va tén dbi.

— Riéng cac dbi mic dinh dmdl, ..., dmdm cé gan thém céc gia tri mic dinh
gtl, ..., gtm. Mot 101 goi bat ky khl goi dén ham nay déu phai c6 day du cac
tham d6i thuc sy Gng voi cac dl, ..., dm nhung c6 thé c6 hodc khong céc
tham ddi thuc su ung vdi cac déi mac dmh dmdl, ..., dmdm. Néu tham d6i
nao khong cé tham ddi thue sy thi no s& duoc tu dong gén gia tri mdc dinh da
khai bao.

Vidul :

— Xet ham xmh(int n = 100), trong d6 n mdc dinh la 100, nghia la néu goi
xmh(99) thi man hinh dugc xoa 99 lan, con néu goi xmh(100) hodc gon hon
xmh() thi chuong trinh s€ x04 man hinh 100 lan.

— Tuong tu, xét ham int luythua(float x, int n = 2); Ham nay c6 mot tham dbi
mic dinh 13 s6 mii n, néu 16i goi ham bo qua sé mii nay thi chuwong trinh hleu
1a tinh binh phuong cua x (n = 2). Vi du 16i goi luythua(4, 3) duoc hiéu 1a 4°
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con luythua(4) duoc hiéu 1a 4%

— Ham tinh tf)ng 4 s6 nguyén: int tong(int m, int n, int i = 0; int j = 0); khi d6 c6
the tinh tong cua 5, 2, 3, 7 bang 101 goi ham tong(5,2,3 »7) hodc co thé chi tinh
téng 3s04,2,1 bang 101 goi tong(4,2,1) hoic ciing c6 thé goi tong(6,4) chi dé
tinh tong ciia 2 s6 6 va 4.

Chua y: Cac d6i ngdm dinh phai dugc khai bao lién tuc va xuat hién cudi cung trong
danh sach doi. Vi du:

int tong(int x, int y=2, int z, int t=1);  // sai vi cac d6i mac dinh khéng lién tuc
void xoa(int x=0, int y) // sai vi d6i mac dinh khéng & cubi

4. Khai bao ham trung tén

Ham tring tén hay con goi 1a ham chong (d¢). Pay 1a mot ky thuat cho phép sir
dung cung mot t€n goi cho cac ham ' giéng nhau" (cung muc dich) nhung xu Iy trén
cac kiéu dir liéu khac nhau hodc trén s6 luong dir liéu khac nhau. Vi dy ham sau tim 5O
16n nhét trong 2 s6 nguyén:

int max(inta, intb) {return (a>b)?a:b;}

Néu dit ¢ = max(3, 5) ta s€ c6 ¢ = 5. Tuy nhién cling twong tu nhu vay néu ditc =
max(3.0, 5.0) chuong trinh s& bi 15i vi cac gia tri (float) khong phu hop vé kiéu (int)
ctia d6i trong ham max. Trong trudong hop nhu vAy chung ta phai viét ham moi dé tinh
max cua 2 sb thuc. Muc dich, cach lam viéc cia ham nay hoan toan gidng ham truéc,
tuy nhién trong C va cac NNLT c6 dién khac ching ta budc phai sir dung mot tén méi
cho ham "moi" nay. Vi du:

float fmax(float a, float b) { return (a >b) ? a: b ; }
Tuong tu dé tuén tién ta sé& viét thém cac ham
char cmax(char a, char b) {return (a>b) ?a: b ;}
long Imax(long a, long b) { return (a>b) ?a: b ;}
double dmax(double a, double b) {return (a>b) ?a: b ;}

Toém lai ta s€ ¢6 5 ham: max, cmax, fmax, Imax, dmax, viéc st dung tén nhu vay
s€ gay bat loi khi can goi ham. C++ cho phép ta cé thé khai bao va dinh nghia ca 5 ham
trén véi cung 1 tén goi vi du la max chang han. Khi do6 ta ¢6 5 ham:

1:  intmax(inta, intb) {return (a>b)?a:b;}

2: float max(float a, float b) { return (a>b) ?a: b ;}
3: char max(char a, charb) {return (a>Db) ?a:b;}
4 long max(long a, long b) {return (a>b)?a: b ;}

101



Chuong 4. Ham va chuong trinh

5.  double max(double a, double b) {return (a>b) ?a: b ;}

Va 101 goi ham bét ky dang nao nhu max(3,5), max(3.0,5), max('0', 'K') déu duoc
dap ung. Ching ta c6 thé dit ra van d&: v6i ca 5 ham cing tén nhu vy, chuong trinh
goi dén ham nao. Van dé duoc giai quyét dé dang vi chuong trinh s& dua vao kiéu cua
cac d6i khi goi dé quyét dinh chay ham nao. Vi du 11 goi max(3,5) ¢6 2 ddi déu 1a kiéu
nguyén nén chuong trinh s& goi ham 1, loi goi max(3.0,5) hudng dén ham sb 2 va
tuong tu chuong trinh s& chay ham s6 3 kh1 gap loi goi max('0",'K'"). Nhu vay mot dac
diém cua cac ham trung tén do 1a trong danh sach dbi cua chiing phai c6 it nhat mot cap
dbi nao d6 khac kiéu nhau. Mot dic trung khac dé phan biét théng qua cac ddi d6 1a sb
lwong d6i trong cac ham phai khac nhau (néu kiéu cua ching 1a giéng nhau).

Vi du viéc v€ cac hinh: thang, tam gidc, vudng, chir nhat trén man hinh la giong
nhau, ching chi phu thudc vao s luong cac diém nbi va toa do cua chung. Do véy ta
c6 thé khai bao va dinh nghia 4 ham v& néi trén véi ciing chung tén goi. Chang han:

void ve(Diem A, Diem B) ; /I v& duwdng thdng AB

void ve(Diem A, Diem B, Diem C) ; // vé tam giac ABC

void ve(Diem A, Diem B, Diem C, Diem D) ; /I vé t&r giac ABCD

trong vi du trén ta gia thiét Diem 1a mot kiéu dir liéu luu toa do cia cac diém trén
man hinh. Ham ve(Diem A, Diem B, Diem C, Diem D) s€¢ v& hinh vuong, chir nhat,

thoi, binh hanh hay hinh thang phu thu¢c vao toa d6 cua 4 diém ABCD, néi chung n
dugc str dung dé vé mot tir giac bat ky.

- Toém lai nhiéu ham co thé dugc dinh nghia chdng (véi cing tén goi gidng nhau)
néu chung thoa cac diéu kién sau:
e S lugng cac tham dbi trong ham la khac nhau, hoac
e Kiéu cta tham di trong ham 13 khac nhau.
K¥ thuat chong tén nay con ap dung ca cho cic toan tir. Trong phan lap trinh

hudng d6i twong, ta s& thdy NSD dugc phép dinh nghia cac toan tir méi nhung van 13y
tén cli nhu +, -, *,/ ...

5. Bién, déi tham chiéu

Mot bién c6 thé dugc gan cho mot bi danh mdi, va khi d6 chd nao xuat hién bién
thi cling twong duong nhu dung bi danh va ngugc lai. Mot bi danh nhu vay dugc goi la
mot bién tham chiéu, y nghia thuc té cta né 1a cho phep "tham chiéu" téi mot bién
khac cung kiéu cua no, tic sit dung bién khac nhung bang tén cua bién tham chiéu.

Gidng khai bao bién binh thudng, tuy nhién trudc tén bién ta thém dau va (&). Co
thé tam phan bién thanh 3 loai: bién thuong véi té€n thuong, bién con trd voi dau *
trude tén va bién tham chiéu voi dau &.
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<kiéu bién> &<tén bién tham chiéu> = <tén bién dwo'c tham chiéu>;

C phép khai bao nay cho phép ta tao ra mot bién tham chiéu méi va cho né tham
chiéu dén bién dugc tham chiéu (cung kiéu va phai duoc khai béo tir trudc). Khi do
bién tham chiéu con dugc goi 1a bi danh ciia bién dugc tham chiéu. Cha y khong c6 cu
phap khai bao chi tén bién tham chiéu ma khong kém theo khdi tao.

Vi du:

int hung, dung ; I/ khai béo cac bién nguyén hung, dung

int &ti = hung; // khai bao bién tham chiéu ti, teo tham chieu dén
int &teo = dung; // hung dung. ti, teo la bi danh ctia hung, dung

Tu vi tri nay tr¢ di viéc st dung cac tén hung, ti hodc dung, teo 1a nhu nhau.
Vi du:

hung =2 ;

ti ++; /I twong dwong hung ++;

cout << hung <<ti; 1133

teo =ti + hung ; I/l twong dwong dung = hung + hung
dung ++; I/l twong dwong teo ++

cout << dung << teo; nr7

Vay st dung thém bién tham chiéu dé lam gi ?

Céach t6 chtrc bén trong ciia mgt bién tham chiéu khac vé1 bién thuong & cho noi
dung cta no6 la dia chi cua bién ma n6 dai dién (giong bién con tro), vi du cau 1énh

cout << teo ; 17

in ra gia tri 7 nhung thyc chat day khong phai 14 ndi dung cta bién teo, ndi dung
ctia teo 1a dia chi cua dung, khi cin in teo, chuong trinh s& tham chiéu dén dung va in
ra ndi dung cua dung (7). Cac hoat dong khac trén teo cling vay (vi du teo++), thuc
chat 1a “tang mot don vi nd1 dung cua dung (chir khong phai cua teo). Tir cach t6 chirc
ctia bién tham chiéu ta thiy chung gidng con tro nhung thuan loi hon ¢ chd khi truy
cap dén gia tri ctia bién dugc tham chiéu (dung) ta chi can ghi tén bién tham chiéu (teo)
chir khong can thém toan tir (*) & truée nhu truong hop ding con tré. Diém khac biét
nay c6 ich khi dugc sir dung dé truyén dbi cho cac ham véi muyc dich 1am thay doi noi
dung cua bién ngoai. Tu twong nay duoc trinh bay rd rang hon trong muc 6 cia
chuong.

Chu y:
e Bién tham chiéu phai duoc khai tao khi khai bao.
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e Tuy giéng con trd nhung khong dung dugc cic phép toan con tré cho bién
tham chiéu. Noi chung chi nén dung trong truyén doi cho ham.

6. Cac cach truyén tham doi

C6 3 cach truyén tham ddi thuc sy cho cac tham d6i hinh thic trong 101 goi ham.
Trong d6 cach ta da ding cho dén thoi diém hién nay dugc goi 1a truyen theo tham tri,
tic cac dbi hinh thirc s& nhan céc gia tri cu thé tir 101 goi ham va tién hanh tinh toan roi
tra lai gia tri. D& d& hiéu cac cach truyén dbi ching ta s& xem qua cach thirc chuong
trinh thuc hién véi cac ddi khi thuc hién ham.

a. Truyén theo tham tri

Ta xét lai vi du ham luythua(float x, int n) tinh x". Gia str trong chuwong trinh chinh
ta co cac bién a, b, f dang chta cac gid tri a=2, b =3, va f chua c6 gia tri. Pé tinh a’ va
gan gid tri tinh duoc cho f, ta co thé goi f = luythua(a,b). Khi gip 15i goi nay, chuong
trinh s& t6 chtc nhu sau:

— Tao 2 bién mdi (tirc 2 6 nhé trong bd nhé) ¢b tén x va n. Gan ndi dung cac 6
nh¢ nay bang céac gia tri trong 101 goi, tirc gén 2 (a) cho x va 3 (b) cho n.

— Téi phan khai béo (ctia ham), chuong trinh tao thém cac 6 nhd mang tén kq va
1.
— Tién hanh tinh toan (gan lai két qua cho kq).

— Cubi cung lay két qua trong kq gan cho 6 nhd f (1 6 nhd c6 san da duoc khai
bao trudc, nam bén ngoai ham).

— Két thiic ham quay vé chuong trinh goi. Do ham luythua di hoan thanh xong
viéc tinh toan nén cac 6 nhd dugc tao ra trong khi thyc hién ham (x, n, kq, 1)
s& dugc xo04 khoi bo nhé. Két qua tinh toan duoc luu giit trong 6 nhé f (khong
bi x04 vi khong lién quan gi dén ham).

Trén day la truyén dbi theo cach thong thuong. Van dé dit ra 1a gia sir ngoai viéc
tinh f, ta con mudn thay ddi cac gia tri cua cac 6 nh¢ a, b (khi truyen n6 cho ham) thi
c6 thé thyc hién duoc khong ? Dé giai quyét bai todn ndy ta can theo mot ki thuat
khac, nho vao vai tro ciia bién con tro va tham chiéu.

b. Truyén theo dan tré

Xét vi du trao d6i gia tri cua 2 blen bay la mot yéu cau nho nhung dugc gap
nhiéu 1an trong chuong trinh, vi du dé sip x&p mot danh sach. Do vay can viét mot ham
dé thuc hién yéu ciu trén. Ham khong tra két qua. Do cac bién can trao ddi 13 chua
dugc biét trudc tai thoi diém viét ham, nén ta phai dua chiing vao ham nhu cic tham
ddi, tirc ham c6 hai tham ddi x, y dai dién cho cac bién s& thay doi gia tri sau nay.
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Tir mot vai nhan xét trén, theo thong thuong ham trao doi s& duoc viét nhu sau:
void swap(int x, int y)
{
intt; t=x;x=y;y=t;
}

Qié 31:1 trong chuong ,trinh chinh ta c6 2 bién x, y ch}'ra cac gia tri 1,5111 luot1a 2, 5. Ta
can doi ndi dung 2 bién nay sao cho x =5 con y = 2 bang cach goi dén ham swap(x, y).

main()
{
intx=2;inty=5;
swap(x, ) ;
cout << x <<y ; /12,5 (x, y vAn khéng dbi)

}

Thuc su sau khi chay xong chwong trinh ta thay gi4 tri ctia x va y van khong thay
doi 17.

Nhu d3 giai thich trong muc trén (goi ham luythua), viéc dau tién khi chuong
trinh thuc hién mot ham 14 tao ra cac bién méi (cac 6 nhd mai, doc lap véi cac 6 nho x,
y di c6 sdn) twong tng véi cac tham ddi, trong trudng hop nay ciing ¢6 tén 1a x, y va
gan ndi dung cua x, y (ngoai ham) cho x, y (méi). Va viéc cudi cung ctia chuong trinh
sau khi thuc hién xong ham 13 xo04 cac bién méi nay. Do vay ndi dung ciia cac bién mai
thue su 1a ¢6 thay doi, nhung khong anh huong gi dén cac bién x, y cii. Hinh v& dudi
day minh hoa cach lam viéc cua ham swap, trudc, trong va sau khi goi ham.

Trudc Trong Sau

>
<
<
<

.

< | E— W

t X! '

2 1 2|5 C4c bién tam bi
7 5 5 x04 khi chay
2 5 2 xong ham
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Nhu vay ham swap can duoc viét lai sao cho viéc thay d6i gia tri khong thyc hién
trén cac bién tam ma phai thuc sy thuc hién trén cac blen ngoai. Mudn vay thay vi
truyén gia tri ctia cac bién ngoai cho dbi, bay gio ta s& truyén dja chi ctia n cho ddi, va
cac thay dbi s& phai thyc hién trén ndi dung cua cac dia chi nay. D6 chinh 1a 1y do ta
phai str dung con tro dé lam tham ddi thay cho bién thuong. Cu thé ham swap dugc
viét lai nhu sau:

void swap(int *p, int *q)

{
int t; // khai bao bién tam t
t="p; // dat gia tri ciia t bang ndi dung noi p tré toi
*p=7*q; // thay ndi dung noi p trd bang ndi dung noi q trd
*q=t; // thay ndi dung noi q trd t&i bang ndi dung cua t
¥

Véi cach to chitc ham nhu vay 18 rang néu ta cho p trd téi bién x va q tro t&i bién
y thi ham swap s€ thuc sy lam thay d61 ndi dung cua x, y chir khong phai cia p, q.

Tir d6 101 goi ham s& 1a swap(&x, &y) (tire truyén dia chi cta x cho p, p trd téi x
va tuong tu q tro toi y).

Nhu vdy c6 thé tom tit 3 dic trung dé viét mot ham lam thay doi gia tri bién
ngoai nhu sau:

e Dbi ciia ham phai 13 con trd (vi dy int *p)

e Cac thao tac lién quan dén ddi nay (trong than ham) phai thyuc hién tai noi né
tro dén (vidu *p=...)

e Loi goi ham phai chuyén dia chi cho p (vi du &x).

Ngoai ham swap d trinh bay, & day ta dua thém vi du dé thay su can thiét phai co
ham cho phép thay doi bién ngoai. Vi du ham giai phuong trinh bac 2 rat hay gip trong
cac bai toan khoa hoc k¥ thuat. Ttrc cho trude 3 sb a, b, ¢ nhu 3 hé sb cua phuong trinh,
can tim 2 nghiém x1, x2 ctia n6. Khong thé iy gid tri tra lai ctia ham dé 1am nghiém vi
gia tri tra lai chi co 1 trong khi ta cin dén 2 nghiém. Do vy ta can khai bao 2 bién
"ngoai" trong chuong trinh dé chtra cdc nghiém, va ham phai lam thay doi 2 bién nay
(ttre chira gi tri nghiém giai dugc). Nhu vay ham dugc viét can phai c6 5 dbi, trong d6
3 d6i a, b, ¢ dai dién cho cac hé sb, khong thay ddi va 2 bién x1, x2 dai dién cho
nghiém, 2 ddi nay phai duoc khai bao dang con tro. Ngoai ra, phuong trinh ¢ thé vo
nghiém, 1 nghiém hoic 2 nghiém do vay ham s& tra lai gia tri 1a s6 nghiém ctia phuong
trinh, trong truong hop 1 nghiém (nghiém kép), gia tri nghiém s€ dugc cho vao x1.

Vidu 6 : Duéi diy 1a mot dang don gidn cta ham gidi phuong trinh bac 2.
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int gptb2(float a, float b, float c, float *p, float *q)

{
float d ; /| 3& chira A
d = (b*b) - 4*a*c;
if (d<0)return 0 ;
else if (d == 0) { *p = -b/(2*a) ; return 1 ; }
else {
*p = (-b + sqrt(d))/(2*a) ;
*q = (-b - sqrt(d))/(2"a) ;
return 2 ;
}
}
Mot vi du cua 101 goi ham trong chuong trinh chinh nhu sau:
main()
{
float a, b, c; /] cac hé so
float x1, x2 ; /I cac nghiém

cout << "Nhap hé sé: "

cin >>a >>b >>c;

switch (gptb2(a, b, ¢, &x1, &x2))

{
case 0: cout << "Phwong trinh vé nghiém" ; break;
case 1: cout << "Phwong trinh c6 nghiém kép x =" << x1 ; break ;
case 2: cout << "Phwong trinh c6 2 nghiém phan biét:" << end| ;
cout << "x1 ="<<x1<<"vax2="<<x2<<endl; break;

}

}

Trén day chung ta da trinh bay cach xay dung cac ham cho phep thay d6i gid tri
ctia bién ngoai. Mot dic trung dé nhén thay 1a cach viét ham tuong d6i phirc tap. Do
vay C++ di phat trién mot cach viét khac duwa trén dbi tham chiéu va viéc truyén déi
cho ham dugc goi 1a truyén theo tham chiéu.
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c. Truyén theo tham chiéu

Mot ham viét duéi ~dang dbi tham chiéu s& don gian hon rat nhiéu so voi d6i con
tré va gidng voi cach viét binh thuong (truyen theo tham tr1), trong d6 chi c6 mét khac
biét d6 1a cac doi khai bao duéi dang tham chiéu.

Pé so sanh 2 cach sir dung ta nhac lai cac diém khi viét ham theo con tro phai chi
y dén, do la:

— D6i ctia ham phai 14 con tro (vi du int *p)

— Céc thao tac lién quan dén dbi nay trong than ham phai thyc hién tai noi no tro

dén (vidu *p=...)

— Loi goi ham phai chuyén dia chi cho p (vi du &x).

Hay so sanh v6i dbi tham chiéu, cu thé:

e Ddi ctia ham phai 1a tham chiéu (vi du int &p)

e (Céc thao tac lién quan dén ddi nay phai thuc hién tai noi n6 trdé dén, tic dia
chi can thao tac. Vi mot thao tac trén bién tham chiéu thuc chét 1a thao tac trén
bién duoc nd tham chiéu nén trong ham chi can viét p trong moi thao tac (thay
vi *p nhu trong con trd)

e Li goi ham phai chuyén dija chi cho p. Vi ban than p khi tham chiéu dén bién
nao thi s€ chtra dia chi cua bién do6, do d6 161 goi ham chi can ghi tén bién, vi
du x (thay vi &x nhu doi véi dan tro).
Tom lai, d6i v6i ham viét theo tham chiéu chi thay d6i ¢ d6i (1a cac tham chiéu)
con lai moi noi khac déu viét don gian nhu cach viét truyén theo tham tri.
Vi du 7 : Doi gia tri 2 bién
void swap(int &x, int &y)

{
intt=x;x=y;y=t
}
va 11 goi ham ciing don gian nhu trong truyén ddi theo tham tri. Vi dy:
inta=25,b=3;
swap(a, b);

cout << a << b;

Bang dudi ddy minh hoa tom tit 3 cach viét ham thong qua vi du d6i bién & trén.
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Tham tri Tham chiéu Din tré
Khai bao d6i | void swap(int x, int y) | void swap(int &, int &y) | void swap(int *x, int *y)
Cau 1énh t=x;X=y;y=t; t=x;X=y;y=t; t=*x; *x = *y; *y =t;
Loi1 got swap(a, b); swap(a, b); swap(&a, &b);
Tac dung a, b khong thay d6i a, b c6 thay ddi a, b co thay dbi

7. Ham va mang dir liéu
a. Truyén mang 1 chiéu cho ham
Thong thuong chung ta hay xay dung cac ham lam viéc trén mang nhu vecto hay
ma tran cac phan tu. Khi d6 tham d6i thuc sy cia ham s€ la cac mang dir li€u nay.

Trong truong hop nay ta c6 2 cach khai bao dé@. Cach thtr ‘nhét d6i duoc khai bao binh
thuong nhu khai b4do bién mang nhung khong can cé s phan tir kém theo, vi du:

— intx[];

— float x[];

Céach thtr hai khai bao ddi nhuw mét con trd kiéu phén tor mang, vi du:
e int *p;

o float *p

Trong 101 goi ham tén mang a s€ dugc viét vao danh sach tham ddi thuc su, via la
dia chi ctiia phan tir dau tién ciia mang a, nén khi ham duoc goi dia chi ndy s& gan cho
con tré p. Vi vy gid tri ctia phan tir thtr i ctia a c6 thé duoc truy cp boi x[i] (theo khai
bao 1) hodc *(p+i) (theo khai bao 2) va né ciing co6 thé dugc thay doi thuc sy (do day
cling 1a cach truyén theo dan tro).

Sau day la vi du don gidn, nhap va in vecto, minh hoa cho ca 2 kiéu khai bao doi.

Vidu 8 : Ham nhap va in gid tri 1 vecto

void nhap(int x], int n) /I n: sb phan to
{
inti;
for (i=0; i<n; i++) cin >> X([i]; // hoac cin >> *(x+i)
}
void in(int *p, int n)
{
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inti;
for (i=0; i<n; i++) cout << *(p+i);

}

main()

{
int a[10] ; // mang a chira tbi da 10 phan to
nhap(a,7); // vao 7 phan t& dau tién cho a
in(a,3); // ra 3 phan t&r dau tién cla a

}

b. Truyén mang 2 chiéu cho ham

D061 v61 mang 2 chiéu khai bao doi cling nhu 161 goi 1a phure tap hon nhiéu so véi
mang | chiéu. Ta c6 hai cach khai bao doi nhu sau:

— Khai bao theo ding ban chat cua mang 2 chiéu float x[m] [n] do C++ qui dinh,
tirc x 1 mang 1 chiéu m phan ttr, mdi phan tir ciia né cé kleu float[n]. Tur do,
d6i dugc khai bao nhu mot mang hinh thirc 1 chiéu (khong can s6 phan tir - &
day 1a s6 dong) cua kiéu float[n]. Ttrc ¢6 thé khai bao nhu sau:

float x[][n] ; /l m&ng v&i sb phan tir khéng dinh trwdc, mbi phan tir la n sb
float (*x)[n] ;  // mot con trd, c6 kiéu la mang n sé (float[n))

Dé truy nhap dén dén phan tir thtr i, j ta vin sit dung cG phap x[i][j]. Tén cua
mang a dugc viét binh thuong trong 16i goi ham. Néi chung theo cach khai bao nay
viée truy nhép la don gian nhung phuong phap cling c6 han ché d6 1 sb cot cia mang
truyén cho ham phai ¢ dinh bang n.

—  Xem mang float x[m][n] thuc sy 1a mang mot chiéu float x[m*n] va sir dung
cach khai b4do nhu trong mang mdt chiéu, do6 1a sir dung con tré float *p dé
truy cap dugc dén ting phan tir cia mang. Cach nay c6 han ché trong 161 goi:
dia chi truyén cho ham khong phai 1a mang a ma can phai ép ki€u ve (float*)
(dé phu hop véi p). Vi cach nay goi k 1a thir tu ctia phan tir a[i][j] trong mang
mot chiéu (m*n), ta ¢6 quan hé gitra k, 1, j nhu sau:

o k=*(p+itn+))
e i=k/n
e j=k%n
trong do n la sd cot cia mang truyén cho ham. f?iéu nay c6 nghia dé truy cap dén
a[i][j] ta co the viét *(p+i*ntj), nguoc lai bict chi s6 k co6 thé tinh dugc dong 1, ¢t j
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ctia phan tir nay. Uu diém cua cach khai bdo nay 13 ta c6 thé truyén mang véi kich
thudc bat ky (so6 cdt khong can dinh trudc) cho ham.

Sau day la cac vi du minh hoa cho 2 cach khai béo trén.
Vidu 9 : Tinh téng cac sb hang trong ma tran
float tong(float x[][10], int m, intn)  // hoac float tong(float (*x)[10], int m, int n)
{ /I m: s6 dong, n: sb cot
floatt = 0;
inti,j;
for (i=0; i<m; i++)

for (j=0; j<n; j++) t += X[i][]] ;

return t;
}
main()
{
float a[8][10], b[5][7] ;
inti, j, ma, na, mb, nb;
cout << "nhap sb6 dong, sb cot ma trdn a: " ; cin >> ma >> na;
for (i=0; i<ma; i++) /[ nhap ma tran a
for (j=0; j<na; j++)
{cout << "a[" <<i<<""<<j<<"]=";cin>> a[il[j] ; }
cout << "nhap sb6 dong, sb cdt ma tran b: " ; cin >> mb >> nb;
for (i=0; i<mb; i++) /[ nhap ma tran b
for (j=0; j<nb; j++)
{cout << "p[" << i<<""<<j<<"]=";cin >> b[il[j] ; }
cout << tong(a, ma, na); // in tbng cac sb trong ma tran
cout << tong(b, mb, nb); // sai vi sb cot ctia b khac 10
¥
Vi du 10 : Tim phan tir bé nhat cia ma tran
void minmt(float *x, int m, int n) /I m: sb dong, n: sb cot
{
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float min = *x; // gan phan tlr dau tién cho min
int k, kmin;

for (k=1; k<m*n; k++)

if (min > *(x+k)) { min = *(x+k) ; kmin = k; }

cout << "Gia tri min la: " << min << " tai dong " << k/n << " ¢t " << k%n,;

}
main()
{
float a[8][10], b[5][7] ;
inti,j;
for (i=0; i<8; i++) /l nhdp ma tréan a
for (j=0; j<10; j++)
{ cout << "a[" <<i<<""<<j<<" ="; cin>> a[i][j] ; }
for (i=0; i<5; i++) // nhadp ma trén b
for (j=0; j<7; j++)
{cout << "b[" <<i<<""<<j<<"]=";cin>> D[] ;}
minmt((float*)a, 8, 10) ; // in gié tri va vi tri s6 bé nhét trong a
minmt((float*)b, 5, 7) ; //'in gia tri va vi tri s6 bé nhat trong b
}

Vidu 11 : Cong 2 ma tran va in két qua.

void inmt(float *x, int m, int n)

{
inti, j;
for (i=0; i<m; i++)
{
for (j=0; j<n; j++) cout << *(x+i*n+j);
cout << end!;
}
}

void cong(float *x, float *y, int m, int n)
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{
float *t = new floatm*n]; // t 1a ma tran két qua (xem nhu day sé)
intk,i,j;
for (k = 0; k < m*n; k++) *(t+k) = *(x+k) + *(y+k) ;
inmt((float*)t, m, n);
¥
main()
{
float a[8][10], b[5][7] ;
inti, j, m, n;
cout << "nhap sb6 dong, sb cot ma tran: " ; cin >> m >>n;
for (i=0; i<m; i++) /[ nhap ma tran a, b
for (j=0; j<n; j++)
{
cout << "g[" <<i<<""<<j<<"]="; cin >> a[i][j] ;
cout << "p[" << i<<""<<j<<"]=";cin>> b[i][j] ;
}
cong((float*)a, (float*)b, m, n); // cdng va in két qua a+b
}

Xu hudng chung 1a chiing ta xem mang (1 hoac 2 chleu) nhu 1a mot day lién tiép
céc sb trong bd nhd, tirc mot ma trn 1a mot dbi con tré tro den thanh phan cia mang.
Dbi v6i mang 2 chiéu m*n khi truyén d6i dia chi ciia ma tran can phai ép kiéu vé kiéu
con tro. Ngoai ra budc chay k caa con tro (tir 0 dén m*n-1) twong tmg véi cac toa do
ctia phan tir a[i][j] trong mang nhu sau:

o k=*p+i*n+))
e i=k/n
e j=k%n
tur do, chung ta co ‘thé viét cac ham ma khong can phai ban khoin gi vé kich
thude cua ma trén s€ truyén cho ham.
c. Gia tri tra lai caa ham la mét mang

Khong c6 cach nao dé gia tri tra lai cia mot ham 1a mang. Tuy nhién thuc sy moi
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mang ciling chinh 1a mét con tro, vi vay viéc ham tra lai mot con tro tro dén day dit licu
két qua 1a twong duong véi viée tra lai mang. Ngoai ra con mot cach dé dung hon ddi
v6i mang 2 chiéu 12 mang két qua dugc tra lai vao trong tham d6i ciia ham (giéng nhu
nghiém ctia phuong trinh bac 2 dugc tra lai vao trong cac tham dbi). O day chung ta s&
lan luot xét 2 cach 1am viéc nay.

1. Gia tri tra lai 1a con tro tro dén mang két qua. Trudc hét ching ta xét vi du nho

sau day:

int* tragiatri1() I/ gid tri tra lai 1a con trd trd dén day sd nguyén
{

intkq[3]1={1,2,3}; /l tao mang két qua v&i 3 gia tri1, 2, 3

return kq ; // tra lai dia chi cho con tré két qua ham
}
int* tragiatri2() // gia tri tra lai 1a con tré trd dén day sb nguyén
{

int *kg = new int[4]; /I cap phat 3 6 nh& nguyén

*kq = *(kq+1) = *(kq+2) =0; //tao mang két qua v&i 3 giatri 1,2, 3

return kq ; // tra lai dia chi cho con tré két qua ham
}
main()
{

int *a, i;

a = tragiatri1();

for (i=0; i<3; i++) cout *(a+i);  // khong phédila 1, 2, 3

a = tragiatri2();

for (i=0; i<3; i++) cout *(a+i); //1,2,3
¥

Qua vi du trén ta thdy hai ham tra gia tri déu tao bén trong n6 mot mang 3 so
nguyén va tra lai dia chi mang nay cho con tro két qua ham. Tuy nhién, chi c6
tragiatri2() 1a cho lai két qua dang. Tai sao ? Xét mang kq duoc khai bao va khai tao
trong tragiatril(), day la mot mang cuc bd (dugc tao bén trong ham) nhu sau nay ching
ta s& thay, cac loai bién "tam thoi" nay (va ca cac tham db1) chi ton tai trong qua trinh
ham hoat dong. Khi ham két thic cac bién nay s& mat di. Do vay tuy ham d3 tra lai dia
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chi cua kq trude khi nod két thuc, thé nhung sau khi ham thyc hién xong, toan bo kq s€
duoc xo04 khdi by nhd va vi vay con tro két qua ham da tro dén vung nhé khong con
cac gia tri nhu kq da c6. Tir diéu nay viée str dung ham tra lai con trd 13 phai hét stc
can than. Mudn tra lai con tré cho ham thi con tré nay phai tro dén ddy dit liéu nao sao
cho né khong mét di sau khi ham két thuc, hay néi khac hon d6 phai la nhimmg day di
liéu dugc khai tao bén ngoai ham hoidc cé thé st dung theo phuong phap trong ham
tragiatri2(). Trong tragiatri2() mot mang két qua 3 s6 cung dugc tao ra nhung bing
cach xin cip phat ving nhd. Ving nhé dugc cap phat nay s& van con ton tai sau khi
ham két thic (nd chi bi xoa di khi st dung toan tir delete). Do vay hoat dong cia
tragiatri2() 1a chinh xac.

Tom lai, vi du trén cho théy néu mudn tra lai gia tri con tro thi vung dir liéu ma
n6 tré dén phai dugc cap phat mot cach twong minh (bang toan tir new), chir khong dé
chuong trinh tr dong cap phat va ty dong thu hdi. Vi du sau minh hoa ham cong 2
vecto va tra lai vecto két qua (thuc chat 1a con tro tro dén ving nhé dat két qua)

int* congvt(int *x, int *y, int n) /I n sb phan tlr cla vecto
{
int* z = new int[n]; /I xin cap phat bé nh&
for (int i=0; i<n; i++) Z[i] = x[i] + Vy[i];
return c;
}
main()
{
inti, n, a[10], b[10], c[10] ;
cout<<"n=";cin >>n; // nhap sb phan t
for (i=0; i<n; i++) cin >> a[i] ; / nhap vecto a
for (i=0; i<n; i++) cin >> b[i] ; /l nhap vecto b

¢ = congvt(a, b, n);
for (i=0; i<n; i++) cout << cJi] ; /l'in két qua
}
Chu ¥: a[i], b[i], c[i] con duoc viét dudi dang twong duong *(a+i), *(b+i), *(cH).
2. Trong géch nay, mang can tra lai dugc khai bao nhu mot tham d6i trong daph
sach do1 cua ham. Tham d61 nay la mot con tré nén hién nhién khi truyén

mang d3 khai bao sin (dé chua két qua) tur ngoai vao cho ham thi mang s&
thue sy nhan duoc ndi dung két qua (tire c6 thay doi trudce va sau khi goi ham
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- xem muc truyén tham ddi thuc sy theo dan tro). O day ta xét 2 vi du: bai toan
cong 2 vecto trong vi du trudc va nhan 2 ma tran.
Vidu 12 : Cong 2 vecto, vecto két qua tra lai trong tham ddi ctia ham. So véi vi du
trudc gia tri tra lai 1a void (khong trd lai gié tri) con danh sach doi c6 thém con trd z dé
chua két qua.

void congvt(int *x, int *y, int *z, int n) Il z lwu két qua
{
for (int i=0; i<n; i++) Z[i] = x[i] + y[i];
}
main()
{
inti, n, a[10], b[10], c[10] ;
cout << "n =" cin >> n; // nhap sé phan tr
for (i=0; i<n; i++) cin >> a[i] ; /l nhap vecto a
for (i=0; i<n; i++) cin >> b[i] ; / nhap vecto b
congvt(a, b, c, n);
for (i=0; i<n; i++) cout << c[i] ; // in két qua
¥

Vidy 13 : Nhan 2 ma trén‘kich thudc m*n va n*p. Hai ma tran dau vao va ma tran két
qua (kich thuéc m*p) déu dugc khai bao dudi dang con tro6 va la doi cua ham
nhanmt(). Nhac lai, trong 161 goi ham dia chi cua 3 mang can dugc ¢ép kiéu vé (int*) dé
phu hop véi cac con tro tham doi.
void nhanmt(int *x, int *y, int *z, int m, int n, int p) Il z lwu két qua
{
inti, j, k;
for (i=0; i<m; i++)
for (j=0; j<p; j++)
{
*(z+i*p+j) = 0; II'tere Z[i][j] = O
for (k=0; k<n; k++)
(z+i*p)) += *(x+i* n+k)™(y+k*p+j) 5 /] tre Z[i][j] += x[i][K]*y[K][]
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}
¥
main()
{
int a[10][10], b[10][10], c[10][10] ; // khai bao 3 mang a, b, ¢
intm, n, p; /I kich thwéc cac mang
cout<<"m,n,p=";cin>m>n>>p; // nhap sbé phan to
for (i=0; i<m; i++) // nhap ma tran a
for (j=0; j<n; j++)
cout << "a[" <<i<<""<<j<<"=";cin>> a[i[j] ;
for (i=0; i<n; i++) /[ nhap ma tran b
for (j=0; j<p; j++)
cout << "b[" <<i<<""<<j<<"=";cin>>b[i][j];
nhanmt((int*)a, (int*)b, (int*)c, m, n, p); /I goi ham
for (i=0; i<m; i++) Il in két qua
{
for (j=0; j<p; j++) cout << c[i]j] ;
cout << endl;
}
}

d. Déi va gia tri tra lai la xau ki tw

Gidng céac truong hop di xét véi mang 1 chiéu, d6i cua cac ham xau ki tu co thé
khai b4do dudi 2 dang: mang ki tg hoac con tro ki tu. Gid tri trd lai luén ludn 1a con trod
ki tu. Ngoai ra ham ciling c6 thé tra lai gia tri vao trong cac dbi con tré trong danh sach
doi.

Vi du sau day dung dé tach ho, tén ciia mot xau ho va tén. Vi du gém 3 ham. Ham
ho tra lai xau ho (con tro ki tu) voi ddi 12 xau ho va tén duoc khai bao dang mang. Ham
tén tra lai xau tén (con tro ki ty) voi ddi 1a xau ho va tén dugc khai béo dang con tré ki
tu. Thuc chat ddi ho va tén trong hai ham ho, tén co thé dugc khai bao theo cung cach
thire, & ddy chuong trinh mudn minh hoa céac cach khai bao dbi khac nhau (da dé cap
dén trong phan d6i mang 1 chiéu). Ham thi ba ciing tra lai ho, tén nhung cho vao trong
danh sach tham dbi, do vy ham khong tra lai gia tri (void). Pé don gian ta qui udc xau
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ho va tén khong chira cac dau cach dau va cudi xau, trong do ho 1a day ki tu tir dau cho
deén khi gap dau cach dau tién va tén la day ki tu t sau dau cach cudi cung dén ki tu
cuol xau.

char* ho(char hoten[]) // 'ham tra lai ho

{
char* kq = new char[10]; I/l cap bd nhé dé chira ho
int i=0;
while (hoten[i] |= "\40") i++; /l'i dirng tai ddu cach dau tién
strncpy(kq, hoten, i) ; Il copy i ki tw ctia hoten vao kq
return kq;

}

char* ten(char* hoten) // ham tra lai tén

{
char* kq = new char[10]; Il cap bd nh& dé chira tén

int i=strlen(hoten);
while (hoten[i] != "\40') i--; /1 i dirng tai dau cach cudi cung
strncpy(kqg, hoten+i+1, strlen(hoten)-i-1) ; // copy tén vao kq

return kq;

}

void tachht(char* hoten, char* ho, char* ten)

{
int i=0;
while (hoten[i] |= "\40") i++; /l'i drng tai ddu cach dau tién
strncpy(ho, hoten, i) ; /I copy i ki tw cua hoten vao ho
i=strlen(hoten);
while (hoten([i] != "\40') i--; /1 i dirng tai ddu cach cudi cung
strncpy(ten, hoten+i+1, strlen(hoten)-i-1) ; // copy tén vao ten

}

main()

{
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char ht[30], *h, *t; // cac bién ho tén, ho, tén
cout <<"Ho va tén =" ; cin.getline(ht,30) ; // nhap ho tén
h = ho(ht); t = ten(ht);
cout<<"Ho="<<h<<" tén="<<t<<endl
tachht(ht, h, t);
cout<<"Ho="<<h<<" tén="<<t<<endl;
}
e. Déila hang con tré

Theo phan truyén d6i cho ham ta di biét dé thay doi bién ngoai ddi twong ing
phai dugc khai bdo dudi dang con tro. Tuy nhién, trong nhiéu truong hop cac bién
ngoai khéng c6 nhu cau thay doi nhung d6i tuong ing voi nd van phai khai bao dudi
dang con tro (vi du dbi 1a mang hodc xau ki tu). Diéu nay c6 kha ning do nham lan,
céc bién ngoai nay sé bi thay c101 ngoai y mudn. Trong truong hop nhu vay dé can than,
cac ddi con tro néu khong mudn thay d6i (chi lay gia tri) can dugc khai bao nhu 1a mot
hang con tro bang cach thém trudc khai bao kiéu ctia chung tir khod const. Tir khoa nay
khang dinh bién tuy 13 con tré nhung n6 1a mot hang khong thay d6i duoc gia tri. Néu
trong than ham ta c6 tinh thay d6i chiing thi chwong trinh s& bao 15i. Vi du ddi hoten
trong ca 3 ham & trén co thé dugc khai bao dang const char* hoten.

Vi du 14 : D6i 13 hang con tro. In hoa mot xau ki tu

void inhoa(const char* s)

{
char *t;
strepy(t, s);
cout << s << strupr(t); /I khéng dung duwoc strupr(s)
¥
main()
{
char *s = "abcde" ;
inhoa(s); /l abcdeABCDE
}

8. Con tro ham

Mot ham (tap hop céc 1énh) ciing giéng nhu dir liéu: ¢6 tén goi , ¢ dia chi luu
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trong bo nhd va cé thé truy nhap dén ham thong qua tén goi hodc dia chi ciia nd. Dé
truy nhap (goi ham) thong qua dia chi chung ta phai khai bao mét con tr6 chira dia chi
nay va sau do goi ham bang cach goi tén con tré.
a. Khai bao
<kiéu gia tri> (*tén bién ham)(d/s tham doi);
<kiéu gia tri> (*tén bién ham)(d/s tham déi) = <tén ham>;

Ta thiy cach khai béo con trdé ham ciing twong ty khai béo con tré bién (chi can
dat dau * trude tén), ngoai ra con phai bao *tén ham gitra cdp dau ngodc (). Vi du:

— float (*f)(int); // khai bao con tréd ham c6 tén 1a f tré dén ham
/I ¢ mot tham déi kiéu int va cho gia tri kiéu float.
— void (*f)(float, int); // con trd trd dén ham véi cap déi (float, int).
hodc phtrc tap hon:
— char* (*m[10])(int, char) // khai bdo mét mang 10 con tré ham trd dén
/I cac ham cé cap tham ddi (int, char), gia tri tra
// lai ctia cac ham nay la xau ki tw.
Chu y: phan biét gitra 2 khai bao: float (*f)(int) va float *f(int). Cach khai bao trudce la
khai b4o con tro ham c6 tén 1a f. Cach khai bdo sau c6 thé viét lai thanh float* f(int) 1a
khai bdo ham f véi gid tri tra lai 1a mot con tro float.
b. Khéi tao

Mot con tré ham ciing gidng nhu cac con tro, duoc phép khdi tao trong khi khai
bao hoac gan voi mdt dia chi ham cu thé sau khi khai béo. Ciing giéng nhu kiéu dit liéu
mang, tén ham chinh 1a mot hing dia chi tré dén ban than no. Do vay ct phéap cua khoi
tao cling nhu phép gén la nhu sau:

bién con tré ham = tén ham;

trong d6 f va tén ham duoc tro phai gidng nhau vé kiéu tra lai va danh sach ddi.
No6i cach khac véi muc dich st dung con tré f trdé dén ham (16p ham) nao do thi f phai
duoc khai bdo voi ki€u tra lai va danh sach do6i giong nhu ham dé. Vi du:

float luythua(float, int); // khai bdo ham luy thira
float (*f)(float, int); /' khai bao con tré f twong thich v&i ham luythua
f = luythua; I/ cho f tré dén ham Iuy thra

c. St dung con tr6 ham
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Pé str dung con tré ham ta phai gan nd voi tén ham cu thé va sau d6 bat ky noi
nao dugc phép xuat hién tén ham thi ta déu co6 thé thay n6 bang tén con tré. Vi du nhu
cac thao tac goi ham, dua ham vao lam tham doi hinh thirc cho mgt ham khéc ... Sau
day la cac vi du minh hoa.

Vi du 15 : Ding tén con trd dé goi ham
float bphuong(float x) /I ham tra lai x*

{

return x*x;

}

void main()
{
float (*f)(float);
f = bphuong;
cout << "Binh phwong clia 3.5 1a " << (3.5) ;
}
Vidy 16 : Duing ham lam tham d4i. Tham ddi cua ham ngoai cac kiéu dir liéu da biét
con co6 theé 1a mot ham. Di€u nay co tac dung rat 16n trong cac bai todn tinh toan trén
nhirng doi tugng 1a ham todn hoc nhu tim nghiém, tinh tich phan cua ham trén mat
doan ... Ham déng vai tro tham doi s€ dugc khai bao dudi dang con tré ham. Vi du sau
day trinh bay ham tim nghi€ém xap xi ctia mdt ham lién tuc va déi dau trén doan [a, b].
D¢ ham tim nghiém nay st dung duoc trén nhiéu ham toan hoc khac nhau, trong ham
s€ chira mQt bién con tr6 ham va hai cén a, b, cu thé bang khai bao float
timnghiem(float (*f)(float), float a, float b). Trong 101 goi ham f s€ duoc thay thé
bang tén ham cu thé can tim nghiém.

#define EPS 1.0e-6

float timnghiem(float (*f)(float), float a, float b);

float emu(float);

float loga(float);

void main()

{
clrscr();
cout << "Nghiém ctia e mii x - 2 trén doan [0,1] = ";
cout << timnghiem(emu,0,1));
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cout << "Nghiém cua loga(x) - 1 trén doan [2,3] =
cout << timnghiem(loga,2,3));

getch();
¥
float timnghiem(float (*f)(float), float a, float b)
{

float c = (a+b)/2;

while (fabs(a-b)>EPS && f(c)!=0)

{

if (f(a)*f(c)>0)a=c;else b =c;
= (a+b)/2;

}

return c;
}

float emux(float x)  { return (exp(x)-2); }
float logx(float x) { return (log(x)-1); }

d. Mang con tré ham

Tuong ty nhu bién binh thuong céac con tré ham gidng nhau c6 thé dugc gop lai
vao trong mot mang, trong khai bdo ta chi can thém [n] vao sau tén mang véi n 13 sd
luong tbi da cac con tro. Vi du sau minh hoa cach sir dung nay. Trong vi du chung ta
xay dung 4 ham cong, trlr, nhan, chia 2 s6 thuc. Cac ham nay gidng nhau vé kiéu, s6
luong dbi, ... Chung ta c6 thé sir dung 4 con tro ham riéng biét dé tro dén cac ham nay
hodc ciing c6 thé dung mang 4 con tro dé trd dén cac ham nay. Chuong trinh s& in ra
két qua cong, trir, nhan, chia ctia 2 s6 nhap vao tir ban phim.

Vidul7:
void cong(int a, intb){ cout <<a<<"+"<<b<<"="<<atb;}
void tru(int a, intb) {cout<<a<<"-"<<b<<"="<<a-b;}
void nhan(int a, int b){ cout <<a<<"x"<<b<<"="<<a'b;}
void chia(int a, intb) {cout<<a<<" "<<b<<"="<<a/b;}
main()
{
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clrscr();

void (*f[4])(int, int) = {cong, tru, nhan, chia}; // khai béo, kh&i tao 4 con tré
intm, n;

cout"Nhapm,n";cin>m>>n;

for (int i=0; i<4; i++) f[i](m,n);

getch();

Ill. BE QUI

1. Khai niém dé qui
Mot ham goi dén ham khac 13 binh thudng, nhung néu ham lai goi dén chinh n6
thi ta goi ham la d¢ qui. Khi thyc hién mét ham dé qui, ham s€ phai chay rat nhleu lan,
trong moi 1an chay chuong trinh s& tao nén mot tip bién cuc bo méi trén ngan xép (céac
dbi, cac bién riéng khai bao trong ham) doc 1ap véi 1an chay trude do, tir 6 dé gay tran
ngin xép. Vi vy d6i voi nhitng bai toan c6 thé giai duoc bang phuong phéap lip thi
khong nén dung d¢ qui.

Pé minh hoa ta hiy xét ham tinh n giai thira. Dé tinh n! ta c6 thé dung phuong
phép 1dp nhu sau:

main()
{
int n; doule kq = 1;
cout<<"n=";cin >>n;
for (inti=1; i<=n; i++) kq *= i
cout << n <<"l =" << Kq;
¥
Mit khéc, n! giai thira ciing duoc tinh thong qua (n-1)! boi cong thirc truy hoi
n=1 néun=0
n! = (n-1)In néun>0

do d6 ta c6 thé xay dung ham dé qui tinh n! nhu sau:
double gt(int n)
{
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if (n==0) return 1;
else return gt(n-1)*n;

}

main()

{
int n;
cout<<"n=";cin>>n;
cout << gt(n);

}

Trong ham main() gid su ta nhap 3 cho n, khi do dé thuc hién cdu 1énh cout <<
gt(3) d¢€ in 3! dau tién chuong trinh s& goi chay ham gt(3). Do 3 # 0 nén ham gt(3) s&
tra lai gia tri gt(2)*3, tc lai goi ham gt voi tham doi thue sy ¢ budc nay 1a n = 2.
Tuong tu gt(2) = gt(1)*2 va gt(1) = gt(0)*1. Khi thuc hién gt(0) ta c6 doi n = 0 nén
ham tra lai gid tri 1, tor d6 gt(1) = 1*1 = 1 va suy nguoc tr¢ lai ta c6 gt(2) = gt(1)*2 =
1*2 =2, gt(3) = gt(2)*3 = 2*3 = 6, chuong trinh in ra két qua 6.

Tu vi du trén ta thﬁy ham d¢ qui c6 dac diém:

— Chuong trinh viét rat gon,

— Viéc thl_}’c hién goi di goi lai ham rat nhiéu lan phu thudc vao do 16n cua dau

Vao. Chéng han trong Viv du trén ham dugc goi n 1an, moi1 1an nhu vay chu’0‘1}g
trinh s& mat thoi gian d€ luu gir cac thong tin cua ham goi trude khi chuyén
dieu khién‘ dén thuc hién hém duoc gc_)i. Mat khac géc théng tin nay duoc luu
trir nhi€u lan trong ngan x€p s€ dan dén tran ngan xép néu n 16n.
. Tuy nhién,‘ dé qui la cach viét rat gon, d& viét va d,(,)c chuong trinh, Ipét khac co
nhi€u bai toan hau 1,1hu:~tim mot thuat toan 1dp cho no 1a rat kho trong khi viét theo thuat
todn d¢ qui thi lai rat dé dang.

2. Lé&p cac bai toan giai dwoc bang dé qui
Phuong phap dé qui thudng duoc ding dé giai cac bai toan c6 dic diém:

- Giai quyét duoc dé dang trong cac truong hop riéng goi 1a truong hop suy
bién hay co so, trong truong hop nay ham dugc tinh binh thuong ma khong
can goi lai chinh no,

— D6 v6i trudng hop t6ng qudt, bai toan c6 thé giai duge bang bai toan cing
dang nhung véi tham doi khac c6 kich thudc nho hon tham doi ban dau. Va
sau mot sO budc hitu han bién doi cung dang, bai toan dua dugc vé truong hop
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suy bién.

Nhu véy trong trudng hop tinh n! néu n =0 ham cho ngay gia tri 1 ma khong can
phai goi lai chinh no, day chinh Ia truong hop suy bién. Truong hop n > 0 ham s€ goi
lai chinh n6 nhung v61 n giam 1 don vi. Viéc goi nay duoc lap lai cho dén khin = 0.

Mot 16p rat rong cla bai toan dang ndy 14 cac bai toan co thé dinh nghia dugc
dudi dang d¢ qui nhu céac bai toan 1ap voi s6 budc hiru han bi€t trudce, cac bai toan
UCLN, thap Ha Noi, ...

3. Cau tric chung cta ham dé qui
Dang thirc chung cia mot chuong trinh dé qui thuong nhu sau:

if (trweéng hop suy bién)

{
trinh bay cach giai Il gia dinh da c6 cach giai
}
else Il trwdng hop tébng quat
{
goi lai ham vé&i tham déi "bé" hon
}
4. Cacvidu

Vidu I : Tim UCLN cua 2 sb a, b. Bai toan c¢6 thé dugc dinh nghia dudi dang d¢ qui
nhu sau:

— néua=bthiUCLN =a

— néua> b thi UCLN(a, b) = UCLN(a-b, b)

— néu a<b thi UCLN(a, b) = UCLN(a, b-a)

Tir d6 ta c6 chuong trinh dé qui dé tinh UCLN cua a va b nhu sau.
int UCLN(int a, int b) /[ quiuoca,b>0

{
if (a < b) UCLN(a, b-a);
if (@ == b) return a;
if (@ > b) UCLN(a-b, b);
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Vidu2: Tinh sb hang thit n ciia day Fibonaci 1a day f(n) dugc dinh nghia:
- f(0)=1(1)=1
— f(n) =f(n-1) + f(n-2) v61 Vn > 2.

long Fib(int n)

{
long kq;
if (n==0 || n==1) kq = 1; else kq = Fib(n-1) + Fib(n-2);
return kq;

}

Vi dyu 3 : Chuyén thap 12 bai toan c6 ndi tiéng, ndi dung nhu sau: Cho mét thap n tang,
dang xép tai vi tri 1. Yéu cau bai todn 1a hdy chuyén toan bd thdp sang vi tri 2 (cho
phép st dung vi tri trung gian 3) theo cac di€u kién sau day

— mbi lan chi duge chuyén mot tang trén cuing cua thap,

— tai bat ky thoi diém tai ca 3 vi tri cic tang thap 16n hon phai nam dudi céc
tang thap nho hon.

Bai toan chuyén thap dugc minh hoa bai hinh vé& duéi day.

trude khi chuyén sau khi chuyén

-

1 2 3 1 2 3

Bai toan c6 thé duoc dat ra tong quat hon nhu sau: chuyén thap tir vi tri di dén vi
tri den, trong d6 di, den 1a cac tham s c6 thé 14y gia tri 1a 1, 2, 3 thé hién cho 3 vj tri.
Dbi v6i 2 vi tri di va den, d& thay vi tri trung gian (vi tri con lai) s€ la vi tri 6-di-den (vi
di+den+tg = 1+2+3 = 6). Tu do dé chuyén thap tir vi tri di dén vi tri den, ta ¢ thé xay
dung mot cach chuyén dé qui nhu sau:

e chuyén 1 tang tir di sang tg,
e chuyén n-1 ting con lai tir di sang den,

° chuyén tra t?mg tai vi tri tg vé lai vi tri den
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hién nhién néu s6 tang 14 1 thi ta chi phai thyc hién mot phép chuyén tir di sang den.
Mo1 lan chuyén 1 tang tir vi tri i dén j ta ki hiéu i — j. Chuong trinh s& nhap vao
input 1a sb tAng va in ra cac budc chuyén theo ki hiéu trén.
Tur d6 ta co thé xay dung ham d¢ qui sau day ;
void chuyen(int n, int di, int den) /I n: sb tang, di, den: v tri di, dén
{
if (n==1) cout << di <<" — " << den << end];
else {

cout << di << "" << 6-di-den << endl; // 1 tAng ti di qua trung gian

chuyen(n-1, di, den) ; // n-1 tng tr di qua den
cout << 6-di-den << "—" den << endl; // 1 tang tw tg vé lai den
¥
¥
main()
{
int sotang ;
cout << "S6 tang =" ; cin >> sotang;
chuyen(sotang, 1, 2);
}

Vi du néu sd tang bang 3 thi chuong trinh in ra két qua 1a day cac phép chuyén
sau day:

1>2,1-53,2-53,152,351,352,1->52.

¢ thé tinh dugc s6 1an chuyén 1a 2" - 1 v4i n la so tang.

IV.TO CHU’C CHUONG TRINH

1. Cac loai bién va pham vi

a. Bién cuc bé

La céc bién dugc khai bao trong than ctia ham va chi c6 tac dung trong ham nay,
ké ca cac bién khai bao trong ham main() cling chi c6 tac dung riéng trong ham main().
Tu do, tén bién trong cac ham la dugc phép trung nhau. Cac bién ctia ham nao s€ chi
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tdn tai trong thoi gian ham do hoat dong. Khi bat dau hoat dong cac bién nay dugc tu
dong sinh ra va dén khi ham két thiic cac bién nay s€ mat di. Tom lai, mot ham duoc
xem nhu mot don vi ddc lap, khép kin.

Tham ddi cta cac ham cling dugc xem nhu bién cuc bo.

Vidu I : Dudi day ta nha“icvlai mot chuong trinh nho gdém 3 ham: luy thira, o4 man
hinh va main(). Muc dich d€ minh hoa bién cuc bJ.

float luythua(float x, int n) /I ham tra gia tri x"
{
inti;
float kq = 1;
for (i=1; i<=n; i++) kq *= x;
return kq;
¥
void xmh(int n) // xod man hinh n 1an
{
inti;
for (i=1; i<=n; i++) clrscr();
¥
main()
{
float x; int n;
cout << "Nh&p x va n: "; cin >> x >>n;
xmh(5); /I xo4 man hinh 5 1an
cout << luythua(x, n); /lin X"
}

Qua vi du trén ta thy cac bién i, d6i n duoc khai béo trong hai ham: luythua() va
xmh(). kq duoc khai bao trong luythua va main(), ngoai ra cc bién x va n trang voi doi
ciia ham luythua(). Tuy nhién, tit ca khai bao trén déu hop 1& va déu dugc xem nhu
khac nhau. C6 thé giai thich nhu sau:

— Tat ca céc bién trén déu cuc b trong ham né duoc khai béo.
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— X va n trong main() c6 thoi gian hoat dong dai nhét: trong sudt qua trinh chay
chuong trinh. Chiing chi mét di khi chwong trinh cham dut. Di x va n trong
luythua() chi tam thoi dugc tao ra khi ham luythua() duoc goi dén va doc lap
v6i x, n trong main(), ndi cach khac tai thoi diém d6 trong bd nhé c6 hai bién
x va hai bién n. Khi ham luythua chay xong bién x va n clia n6 ty dong bién
mat.

— Tuong tu 2 d6i n, 2 bién i trong luythua() va x04 man hinh ciing doc lap véi
nhau, chiing chi dugc tao va ton tai trong thoi gian ham cia ching duogc goi va
hoat dong.

b. Bién ngoai

La cac bién dugc khai bao bén ngoai cua tt ca cac ham. Vi tri khai bao cua
chung c6 thé tir diu van ban chuong trinh hodc tai mot mot vi tri bat ky nao do gitra
van ban chuong trinh. Thoi gian ton tai cua chung 13 tir lac chuong trinh bit dau chay
dén khi két thuc chuong trinh gidng nhu cac bién trong ham main(). Tuy nhién vé
pham vi tic dung cua chiing 14 bat dau tir diém khai bao chiung dén hét chuong trinh,
tlc tat ca cac ham khai bao sau ndy déu c6 thé sir dung va thay dbi gia tri cia chung.
Nhu vay cac bién ngoai dugc khai bao tir diu chuong trinh s& c6 tac dung 1én toan bd
chuong trinh. T4t ca cac ham déu sir dung dugc cac bién nay néu trong ham d6 khong
c6 bién khai bao tring tén. Mot ham néu co bién tring tén voi bién ngoai thi bién ngoai
bi che dbi v&i ham nay. C6 nghia néu i dugc khai bao nhu mot bién ngoai va ngoai ra
trong mot ham nao d6 ciing c¢6 bién i thi nhu vay ¢ 2 bién i doc 14p v6i nhau va khi
ham truy nhap dén i thi c6 nghia 14 i ctia ham chir khong phai i cia bién ngoai.

Dudé1 day 1a vi du minh hoa cho cac giai thich trén.

Vidu 2 : Chung ta x¢t lai cac ham luythua() va xmh(). Chu y rang trong ca hai ham nay
déu c6 bién i, vi vay chiing ta c6 thé khai bao i nhu mot bién ngoai (de dung chung cho
luythua() va xmh()), ngodi ra x, n ciing c6 thé dugc khai bao nhu bién ngoai. Cu thé:

#include <iostream.h>
#include <iomanip.h>
float x; int n; inti;
float luythua(float x, int n)
{
float kq = 1;
for (i=1; i<=n; i++) kq *= X;
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void xmh()
{
for (i=1; i<=n; i++) clrscr();
}
main()
{
cout <<"Nhdp xva n: "; cin >> x >> n;
xmh(5); I/ xod man hinh 5 1an
cout << luythua(x, n); /'in x"
}

Trong vi du ndy ta thdy cac bién x, n, i déu Ia cac bién ngoai. Khi ta mudn st
dung bién ngoai vi du i, thi bién i s&€ khong dugc khai bao trong ham st dung no.
Chang han, luythua() va xmh() déu st dung i cho vong lap for cua minh va n6 khong
duogc khai bao lai trong 2 ham nay. Cac d6i x va n trong luythua() 1a doc lap véi bién
ngoai x va n. Trong luythua() khi st dung dén x va n (vi du cau 1énh kq *= x) thi day la
x cua ham chir khong phai bién ngoai, trong khi trong main() khong c6 khai bao vé x
va n nén vi du cau 1€nh cout << luythua(x, n); 1a st dung x, n cua bién ngoai.

N6i chung trong 2 vi du trén chuong trinh déu chay t6t va nhu nhau. Tuy nhién,
viéc khai bao khac nhau nhu vy c6 anh huong hodc gay nham lan gi cho nguoi lap
trinh ? Liéu ching ta c6 nén ty dét ra mot nguyén tac nao do trong khai bao bién ngoai
va bién cyc b d€ tranh nhirng nham lan c6 thé xay ra. Ching ta hay xet tiép cing vi du
trén nhung thay d6i mot s6 khai bao va tinh 2° (c6 thé bo bét bién n) nhu sau:

#include <iostream.h>

#include <iomanip.h>

float x; inti ; // khéng dung n
float luythua(float x, int n)

{
float kq = 1;
for (i=1; i<=n; i++) kq *= Xx;

}

void xmh()

{
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for (i=1; i<=n; i++) clrscr();

}
main()
{
X =2;
i=3;
xmh(5); // xo4 man hinh 5 lan
cout << luythua(x, i); /Ilin X, kétquax=2°=87?
¥

Nhin vao ham main() ta thy gia tri 2% dugc tinh bang cach dit x = 2,1 =3 va goi
ham luythua(x,i). Két qua ta mong mudn s& 1a gia tri 8 hién ra man hinh, tuy nhién
khong dung nhu vay. Trude khi in két qua nay ra man hinh ham xmh() da dugc goi dén
dé xo4 man hinh. Ham nay sir dung mot bién ngoai i dé 1am bién dém cho minh trong
vong lap for va sau khi ra khoi for (ciing 13 két thiic xmh()) i nhan gia tri 6. Bién i
ngoai nay lai dugc sir dung trong 161 goi luythua(x 1) cua ham main(), tirc tai thoi diém
nay x =2 va i = 6, két qua in ra man hinh s& 12 2° = 64 thay vi 8 nhu mong mudn.

Tom lai "diém yéu" dan dén sai sot ciia chuong trinh trén 1a & chd 1ap trinh vién
da "tranh thu" sir dung bién i cho 2 ham xmh() va main() (bang cach khai bao né nhu
bién ngoai) nhung lai véi muc dich khac nhau. Do véy sau khi chay xong ham xmh() i
bi thay ddi khac véi gia trj i duoc khai tao luc ban dau. Dé khic phuc 13i trong chuong
trinh trén ta can khai bao lai bién i: hodc trong main() khai bao thém i (n6 s& che bién i
ngoai), hoic trong ca hai xmh() va main() déu c6 bién i (cuc bo trong tirng ham).

Tir d6, ta nén dé ra mot vai nguyén tic 14p trinh sao cho né ¢ thé tranh duoc
nhitng 161 khong dang c6 nhu vay:

e néu mot bién chi sir dung vi muc dich riéng ciia mot ham thi nén khai bao
bién @6 nhw bién cuc bd trong ham. Vi du cac bién dém ciia vong lap, thong
thuong chung chi dugc st dung tham chi chi riéng trong vong lap chir cling
chua phai cho toan bd ca ham, vi vay khong nén khai bao chung nhu bién
ngoai. Nhitng bién cuc bd nay sau khi ham két thic chung ciing s& két thuc,
khong gay anh huong dén bat ky ham nao khac. Mot dic diém co loi nita cho
khai bdo cuc bd la ching tao cho ham tinh cach hoan chinh, dgc 1ap v61 moi
ham khéc, chuong trinh khac. Vi dy ham xmh() c6 thé mang qua chay ¢
chuong trinh khac ma khong phai stra chira gi néu i dd duoc khai bao bén
trong ham. Trong khi & vi du nay ham xmh() van hoat dong duoc nhung trong
chuong trinh khac néu khong c6 i nhu mot bién ngoai (dé xmh() st dung) thi
ham s& gy 16i.
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v6i cac bién mang tinh chét sir dung chung 15 nét (dic biét voi nhing bién
kich thudc 16n) ma nhiéu ham cung sir dung ching v61 myc dich giéng nhau
thi nén khai bao ching nhu bién ngoai. Diéu nay tiét kiém dugc thoi gian cho
ngudi 1ap trinh vi khong phai khai bao chung nhiéu 1an trong nhiéu ham, tiét
kiém bo nhd vi khong phai tao chung tam thdi mdi khi chay cac ham, tiét
kiém dugc thoi gian chay chuong trinh vi khong phai t6 chitc bo nhé dé luu
trlt va gidi phong ching. Vi du trong chuong trinh quan 1y sinh vién (chuong
6), bién sinh vién dugc dung chung va théng nhét trong hau hét cac ham (xem,
X04, stra, bo sung, thong ké ...) nén c6 thé khai bao chiing nhu bién ngoai,
diéu nay ciing ting tinh thong nhat ctia chuong trinh (moi bién sinh vién 13
nhu nhau cho moi ham con cua chuong trinh).

Toém lai, nguyén tac téng quat nhét 1a ¢d géng tao ham mdt cach doc 1ap, khép
kin, khong chiu anh huéng cua cac ham khac va khong gay anh huéng dén hoat dong
cua cac ham khac dén murc co thé.

2. Bién vé&i muc dich dac biét

a. Bién hang va tir khoa const

Dé sir dung hang c6 thé khai bao thém tir khoa const truée khai bao bién. Pham vi
va mién tac dung cling nhu bién, c6 nghia bién hang ciing c6 thé & dang cuc bo hoac
toan thé. Bién hang luén ludn dugc khoi tao trude.

C6 thé khai bao tir khoa const truéc cac tham dbi hinh thire dé khong cho phép
thay doi gia tri cia cac bién ngoai (dic biét dbi v6i voi mang va xau ki ty, vi ban than
cac bién nay duoc xem nhu con tré do d6 ham c6 thé thay d6i duogc gia tri cta cac bién
ngoai truyén cho ham nay).

Vi du sau thé hién hﬁng cling co thé dugc khai bdo & céac pham vi khac nhau.

const int MAX = 30; // toan thé
void vidu(const int *p) Il cuc bd
{

const MAX = 10; /l cuc bd
}
void main()
{

const MAX = 5; /I cuc bd
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Trong Turbo C, BorlandC va cac chuong trinh dich khac c6 nhiéu hang s khai
bao san trong t€p values.h nhu MAXINT, M_PI hodc cac hang do hoa trong graphics.h
nhu WHITE, RED, ...

b. Bién tinh va ter khoa static

Pugc khai bao bang tir khoa static. La bién cuc bo nhung van giir gid tri sau khi
ra khéi ham. Pham vi tac dung nhu bién cuc bo, nghia 1a n6 chi duoc st dung trong
ham khai bédo né. Tuy nhién thoi gian tac dung duge xem nhu bién toan thé, tirc sau khi
ham thyc hién xong bién van con ton tai va van luu lai gia tri sau khi ra khéi ham. Gia
trj nay nay duoc tiép tuc sir dung khi ham duogc goi lai, tirc bién static chi dwoc khai
dau mot 1an trong lan chay ham dau tién. Néu khong khoi tao, C++ ty dong gan gia tri
0 (ngam dinh = 0). Vi dy:

inti=1;
void bp()
{
static int lanthu = 0;
lanthu++;
i=2*i
cout << "Ham chay lan th» " << lanthu << ", i=" << ;
}
main()
{
ham(); /[ Ham chay lan thw 1, i =1
ham(); // Ham chay lan thir 2, i = 2
ham(); // Ham chay lan thir 3, i = 4
}

c. Bién thanh ghi va tir khod register

Pé ting toc do tinh toan C++ cho phép mot s6 bién duoc dat tryc tiép vao thanh
ghi thay vi & bo nhé. Khai bao bang tir khoa register ding trude khai bao bién. Tuy
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nhién khai bdo nay chi c6 tdc dung doi véi cac bieén co6 kich thudc nhdé nhu bién char,

nt.

Vi du: register char c; register int dem;

d. Bién ngoai va tir khoa extern

Nhu di biét mot chuong trinh ¢6 thé duoc dat trén nhiéu file van ban khac nhau.
Mot bién khong thé duogc khai bao nhiéu lan véi cung pham vi hoat dong. Do vay néu
mot ham st dung bién dugc khai béo trong file vin ban khéac thi bién nay phai duoc
khai bao voi tir khoa extern. Tir khoa nay cho phép chuong trinh dich tim va lién két
bién nay tir bén ngoai file dang chira bién. Ching ta hiy xét vi du gay 13i sau day va
tim phuong 4n khic phuc chung.

void in();
void main()
{
inti=1;
in();
}
void in()
{
cout <<i;
}

L01 (cti phéap) vi i 1a bién cuc bd trong main(), trong in() khong nhan biét i,
néu trong hoic trudc in() khai bao thém i thi 16i ngit nghia (tirc chuong trinh
in gia tri i khac khong theo y mudn cua 1ap trinh vién).

Gia thiét khai bao lai nhu sau:

void in();

void main(){ ... } // B khai bao i trong main()

inti; / BPwa khai bao i ra trwdc in() va sau main()
void in() { ... }

cach khai bao nay ciing gy 16i vi main() khong nhéan biét i. Cubi cing dé main()
c6 thé nhan biét i thi i phai duoc khai bao dudi dang bién extern. Thong thudng trong
truong hop nay cach khic phuc hay nhét 1a khai bao trudc main() dé bo cac extern
(khong can thiét).
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Gia thiét 2 chuong trinh trén nam trong 2 tép khac nhau. Dé lién két (link) bién i
gitta 2 chuong trinh can dinh nghia tong thé i trong m{t va khai bdo extern trong
chuong trinh kia.

[* program1.cpp*/
void in();
inti;
void main()
{
=1,
in();
}
[* program2.cpp */
void in()
{
extern i;
cout <<i;
}

Ham in() ndm trong tép vin ban program2.cpp, dugc dung dé in gia tri cua bién i
khai bao trong programl.cpp, tam goi la t€p goc (hai tép nay khi dich s& duoc lién két
voi nhau). Tur d6 trong tép goc, 1 phai dugc khai bao la bién ngoai, va bat ky ham ¢ tép
khac mudn st dung bién i ndy déu phai c6 ciu 1énh khai bao extern int i (néu khong co
tir khoa extern thi bién i lai dugc xem 12 bién cuc bd, khac véi bién i trong tép goc).

Pé lién két cac tép ngudn cd thé tao mot du an (project) thong qua menu
PROJECT (Alt-P). Cac phim nong cho phép mo du an, thém bot t€p vao danh sach tép
cta dy an ... duoc hudng din & dong cudi cua ctra s6 dy an.

3. Cac chi thj tién xtr ly
Nhu d3 biét trude khi chay chuong trinh (bt dau tir vin ban chuong trinh tirc
chuong trinh nguén) C++ s& dich chwong trinh ra tép ma may con goi la chuong trinh
dich. Thao tac dich chwong trinh néi chung gdm c6 2 phan: xir 1y so bo chuong trinh va
dich. Phan xu ly so bo dugc goi 1a tién xur 1y, trong d6 c6 cac cong viée lién quan dén
cac chi thi duoc dat & dau tép chuong trinh nguén nhu #include, #define ...

a. Chi thi bao ham tép #include
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Cho phép ghép ndi dung céc tép da co khac vao chuong trinh trude khi dich. Cac
tép can ghép thém vao chwong trinh thudng 13 cac tép chira khai bao nguyén miu cia
cac hang, bién, ham ... c6 san trong C hodc cac ham do lap trinh vién ty viét. Co hai
dang viét chi thi nay.

1: #include <tép>
2: #include “dwéng dan\tép”

Dang khai bao 1 cho phép C++ ngam dinh tim tép tai thu muc dinh san (khai bao
thong qua menu Options\Directories) thuong la thu muc TCAINCLUDE va tép 1a cac
tép nguyén mau cua thu vién C++.

Dang khai bao 2 cho phép tim tép theo duong dan, néu khong c6 duong dan s&
tim trong thu muc hién tai. T¢p thuong la cac t€p (thu vién) duoc tao boi lap trinh vién
va dugc dat trong cung thu myc chira chuong trinh. Ca phap nay cho phep lap trinh
vién chia mét chuong trinh thanh nhiéu modun dat trén mot s6 tép khac nhau dé dé
quan ly. N6 dac bi¢t hiru ich khi 18p trinh vién mudn tao cac thu vién riéng cho minh.

b. Chi thi macro #define
#define tén_macro xaukitu

Trude khi dich bo tién xir 1y s& tim trong chuwong trinh va thay thé bat ky vi tri
xuat hién nao cua tén_macro boi xau ki ty. Ta thuong st dung macro dé dinh nghia cac
hang hodc thay cum tir nay bang cum tir khac dé nh¢ hon, vi du:

#define then // thay then bang d4u cach
#define begin { // thay begin béng dau {
#define end } // thay end bang dau }
#define MAX 100 // thay MAX bang 100
#define TRUE 1 // thay TRUE bang 1

tir d6 trong chwong trinh ta c6 thé viét nhiing doan 1énh nhu:
if (i < MAX) then
begin
Ok = TRUE;
cout <<j;
end
trude khi dich b tién xur 1y s& chuyén doan chwong trinh trén thanh
if (i <100)
{
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Ok =1;
cout <<j;
}
theo dung cu phép ctia C++ va roi moi tién hanh dich.

Ngoai viéc chi thi #define cho phep thay tén_macro boi mot xau ki ty bat ky, no
con ciing dugc phep viét dudi dang c6 doi. Vi duy, dé tim s6 10n nhét cua 2 sb, thay vi ta
phai viét nhiéu ham max (mdi ham tmg véi mot kiéu sd khac nhau), by gio ta chi can
thay chung badi mot macro c6 d6i don gian nhu sau:

#define max(A,B) ((A) > (B) ? (A): (B))
khi d6 trong chuong trinh néu c¢6 dong x = max(a, b) thi né s& dugc thay boi: x =
((a) > (b) ? (a): (b))
Chu y:
e Tén macro phai dugc viét lién véi dau ngodc ctia danh sach ddi. Vi du khong
viet max (A,B).

e #define bp(x) (x*x) viét sai vi bp(5) diing nhung bp(a+b) sé& thanh (at+b*a+b)
(tirc atb+ab).
e Cung tuong tu viét #define max(A,B) (A > B ? A: B) la sai (?) vi vay lu6n
ludn bao cac d61 bdi dau ngodc.
o #define bp(x) ((x)*(x)) viét dung nhung néu gia st 1ap trinh vién muodn tinh
binh phuong cua 2 bang doan Iénh sau:
inti=1;
cout << bp(++i); Il6
thi két qua in ra s& 1a 6 thay vi két qua dung 1a 4. Li do 1a ¢ chd chwong trinh dich
s€ thay bp(++1) boi ((++1)*(++1)), va vé1 1 = 1 chuong trinh s& thuc hién nhu 2*3 = 6.
Do viy can can than khi st dung cic phép toan tu ting giam trong cac macro c6 doi.
Noi chung, nén han vche viéc str dung cac macro phuc tap, vi n6 c¢6 thé giy nén nhiing
hiéu trng phu kho kiém soat.
c. Céc chi thi bién dich cé diéu kién #if, #ifdef, #ifndef
e Chi thi:
#if day Iénh ... #endif
#if day lénh ... #else day Iénh ... #endif,

Cgic chi thi nay giéng nhg cau lénh if, muc dich cua no la b;io ChO chuong trinh
dich biét doan 1énh gitra #if (di€u kién ) va #endif chi dugc dich néu diéu ki¢n ding. Vi
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du:

hoac:
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constint M = 1;
void main() {
inti=>5;
#if M==

cout <<i;
#endif
}

const int M = 10;
void main() {
inti=>5;
#ifM > 8

cout << i+i ;
#else

cout << i*i;
#endif
}

Chi thi #ifdef va #ifndef

Chi thi nay bao cho chuong trinh dich biét doan 1énh c6 dugc dich hay khong khi
mdt tén goi di dugc dinh nghia hay chua. #ifdef dugc hiéu 1a néu tén da duoc dinh
nghia thi dich, con #ifndef dugc hiéu 12 néu tén chua duoc dinh nghia thi dich. Pé dinh
nghia mQt tén goi ta dung chi thi #define tén.

Chi thi nay dac biét co ich khi chén cac tép thu vién vao dé su dung. Mot t&p thu
vién co thé duoc chén nhiéu 1an trong van ban do vay n6 co thé s& duoc dich nhiéu lan,
didu nay s& gy ra 161 vi cac bién dugc khai bao nhiéu 1an. Dé tranh viéc nay, ta can sir
dung chi thi trén nhu vi du minh hoa sau: Gia st ta da viét sin 2 tép thu vién 1a mylib.h
va mathfunc.h, trong d6 mylib.h chita ham max(a,b) tim sd 16n nhéat giita 2 s,
mathfunc.h chira ham max(a,b,c) tim sd 16n nhat giita 3 s théng qua st dung ham
max(a,b). Do vdy mathfunc.h phai c¢6 chi thi #include mylib.h dé sir dung dugc ham
max(a,b).

— Thu vién 1. tén tép: MYLIB.H

int max(int a, int b)



Chuong 4. Ham va chuong trinh

return (a>b? a: b);
}
— Thu vién 2. tén t¢p: MATHFUNC.H
#include "mylib.h"
int max(int a, int b)
{
return (a>b? a: b);

}

Ham main cua chung ta nhap 3 so, in ra max cua tirng cdp sO va max cua ca 3 so.
Chuong trinh can phai str dung ca 2 thu vi¢n.

#include "mylib.h"
#include "mathfunc.h"

main()
inta, b, c;
cout<<"a,b,c=";cin>>a>>b>>c;

cout << max(a,b) << max(b,c) << max(a,c) << max(a,b,c) ;

}

Trude khi dich chuong trinh, bo tién xir Iy s& chén cac thu vién vao trong tép
chinh (chtra main()) trong d6 mylib.h dugc chén vao 2 1an (mot lan cia tép chinh va
mdt 1an cua mathfunc.h), do vy khi dich chuong trinh, C++ s& bao 16i (do ham int
max(inta, int b) dugc khai bao hai 1an). Dé khic phuc tinh trang nay trong mylib.h ta
thém chi thi mo1 nhu sau:

I/l tép mylib.h

#ifndef _MYLIB_ /I néu chwa dinh nghia tén goi
_MYLIB_

#define _MYLIB_ // thi dinh nghia né

int max(int a, int b) I/ va cac ham khac

{

return (a>b? a: b);
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#endif

Nhu vay khi chuong trinh dich xtr Iy mylib.h 1an dau do MYLIB chua dinh
nghia nén may s& dinh nghia tir ndy, va dich doan chuong trinh tiép theo cho dén
#endif. Lan thir hai khi gip lai doan lénh ndy do MYLIB_ di dugc dinh nghia nén
chuong trinh bo qua doan 1€nh nay khong dich.

Dé can than trong ca mathfunc.h ta ciing sit dung ct phap nay, vi c6 thé trong mot
chuong trinh khac mathfunc.h lai dugc stir dung nhiéu lan.

BAI TAP

Con tré

1. Haiy khai bao bién ki tu ch va con trd kiéu ki tu pc tro vao bién ch. Viét ra cac
cach gan gia tri ‘A’ cho bién ch.

2. Cho mang nguyén cost. Viét ra cic cach gan gia tri 100 cho phan tir tha 3 cua
mang.

3. Cho p, q 14 cic con trd cung tro dén ki tir c. Dat *p = *q + 1. C6 thé khang dinh:
= %
q=*p-17?

4. Cho p, q1a cac con trd tro dén bién nguyén x = 5. Pat *p = *q + 1; Hoi *q ?

5. Chop,q,r,s lacac con tro tré dén bién nguyén x = 10. Dit *q=*p + 1; *r=*q +
l; *s="*r+ 1. Hoi gia tri ciia bién x ?

6. Chon cau ding nhit trong cac cau sau:

A: Dia chi ctia mot bién 13 s6 tht ty cia byte dau tién may danh cho bién d6.

B: Dia chi ctia mét bién 1a mot sb nguyén.

C: Sb hoc dia chi 1a cac phép toan 1am viéc trén cac sd nguyén biéu dién dia chi
ctia bién

D:avab dung
7. Chon cau sai trong cac cau sau:

A: Cac con trd c6 thé phan biét nhau boi kiéu cua bién ma né tro dén.

B: Hai con tro tro dén cac kiéu khac nhau s& c6 kich thude khac nhau.

C: Mot con tro kiéu void c6 thé dugc gan béi con trd c6 kiéu bat ky (can ép kiéu).

D: Hai con tro cung tro dén ki€u cau trac c6 thé gan cho nhau.

140



Chuong 4. Ham va chuong trinh

8. Cho con tré p tré dén bién x kiéu float. C6 thé khang dinh ?
A: p 12 mot bién va *p ciing 12 mot bién
B: p 1a mot bién va *p 1a mot gi tri hang
C: Pé st dung duoc p can phai khai bdo float *p; va gan *p = x;
D: Ciing c6 thé khai bao void *p; va gan (float)p = &x;

9. Cho khai bao float x, y, z, *px, *py; va cac 1énh px = &x; py = &y; C6 thé khang
dinh ?

A: Néu x = *px thi y = *py B:Néux=y+zthi*px=y+z
C: Néu *px =y + z thi *px = *py + z D: a, b, c dung

10. Cho khai béo float x, y, z, *px, *py; va cc 1énh px = &x; py = &y; C6 thé khang
dinh ?

A: Néu *px =x thi *py =y B: Néu *px = *py - z thi *px =y - z
C:Néu*px=y-zthix=y-z D: a, b, ¢c ding
11. Khong dung mang, hiy nhap mot diy sd nguyén va in ngugc diy ra man hinh.

12. Khéng dung mang, hdy nhap mot ddy sd nguyén va chi ra vi tri ctia s6 bé nhat, 16n
nhat.

13. Khéng dung mang, hiy nhip mot diy s6 nguyén va in ra ddy di duoc sip xép.

14. Khong dung mang, hay nhap mot day ki tu. Thay mdi ki ty “a’ trong day thanh ki
tu ‘b’ va in két qua ra man hinh.

Con tré va xau ki tw

15. Gid st p 1a mdt con trd ki€u ki tu trdé dén xau "Tin hoc". Chon cau ding nhat trong
cac cau sau:

A: cout << p s€ in ra dong "Tin hoc" B: cout <<p s€ in ra dong "Tin hoc"
C: cout <<p s€ in ra chit cai 'T" D: b va c dung
16. Xét chuong trinh (khong ké cac khai bao file nguyén mau):
char st[] = "tin hoc";
main() {
char *p; p = new char[10];
for (int i=0; st[i] != "\0'; i++) p[i] = st[i];
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Chuong trinh trén chua hoan chinh vi:
A: Str dung sai ct phap toan tir new
B: Str dung sai cu phép p[i] (dang ra 1a *(p+1))
C: Xau p chua c6 két thic
D: Caa, b, ¢, déu sai
17. Dé tinh do dai xAu mot sinh vién viét doan chuong trinh sau:
char *st;
main()
{
int len = 0; gets(st); while (st++ !="\0') len++; printf("%d",len);
}
Hay chon cau dung nhét:
A: Chuong trinh trén 13 hoan chinh  B: Can thay len++ bai ++len
C: Can thay st++ boi *st++ D: Can thay st++ 1= "0' béi st++ =="\0'
18. Cho xau ki tu (dang con tro) s. Hay in ngugc xau ra man hinh.
19. Cho xau ki tu (dang con tro) s. Hiy copy tir s sang xau t mot doan bat dau tai vi tri
m v&i do dai n.
20. Cho x4u ki ty (dang con tré) s. Hay thong ké tan xuit xudt hién cua cac ki tu co

trong s. In ra man hinh theo thir tu gidm dan cua céc tan xuat (tan xuat l1a ti 1¢ % so
lan xuat hién cta x trén tong so0 ki tu trong s).

Ham
21. Chon cau sai trong cac cau sau day:
A: Ham khong tré lai gi tri thi khong can khai bao kiéu gia tri ctia ham.
B: Cac bién dugc khai bao trong ham 1a cuc bo, ti xoa khi ham thyc hién xong
C: Ham khong tra lai gié tri s& c6 kiéu gia tri ngam dinh 13 void.
D: Ham 1a don vi doc 1ap, khong dugc khai bao ham 16ng nhau.
22. Chon ciu dGng nhit trong cac cau sau déy:
A: Ham phai duoc két thuc véi 1 cau 1énh return
B: Phai c6 it nhit 1 ciu 1énh return cho ham

C: Cac cau 1énh return duoc phép nam & vi tri bat ky trong than ham
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23.

D: Khong can khai bao kiéu gia tri tra lai ciia ham néu ham khong c6 1énh return
Chon cau sai trong cac cau sau day:

A: S tham s thuc sy phai bang s tham s hinh thire trong 101 goi ham

B: Cac bién cyc b trong than ham duoc chuong trinh dich cip phat bd nhd

C: Cac tham s6 hinh thtc s& dugc cap phat bd nhé tam thoi khi ham duogc goi

D: Kiéu ctia tham s thyc su phai bang kiéu cta tham s hinh thirc tvong tng voi

no6 trong 101 goi ham

24.

25.

26.

27.

28.

29.
30.

31.
32.

33.

34.
35.

36.

Dé thay d6i gia tri cia tham bién, cac ddi ctia ham can khai bao duéi dang:
A: bién binh thudng va tham d6i duoc truyén theo gié tri
B: bién con trd va tham ddi dugc truyén theo gia tri
C: bién binh thuong va tham ddi duoc truyén theo dia chi
D: bién tham chiéu va tham ddi dugc truyén theo gia tri

Viét ham tim UCLN cua 2 sb. ap dung ham nay (AD: ) dé tim UCLN cua 4 sb
nhép tir ban phim.

Viét ham kiém tra mot s6 nguyén n c6 1a s6 nguyén t6. AD: In ra cac sd nguyén to
bé hon 1000.

Viét ham ki€ém tra mdt s6 nguyén n ¢ 1a s6 nguyén t6. AD: In cac cdp s6 sinh doi

< 1000. (Céc s6 "sinh doi" 1a cac s6 nguyén t6 ma khoang cach gitra chiing 1a 2).

Viét ham kiém tra mot nim c6 12 nim nhudn. AD: In ra cdc nim nhuin tir nim
1000 dén 2000.

Viét ham xo4 dau céach dau tién trong mot xau. AD: Xo4 tat ca dau cach trong xau.

Viét ham thay 2 ddu cach boi 1 dau cach. AD: Cat cac dau cach giita 2 tir ctia mot
xau ve con 1 dau céch.

Viét ham trdo do6i gia tri cua 2 s6. AD: sdp x€p day so.

Viét ham giai phuong trinh bac 2. Dung chwong trinh con nay tim nghiém ctia mot
phuong trinh chinh phuong bac 4.

S{S hoan chinh 1a sb l;éng téng moi udc cua nd (Vi du 6 =1 + 2 + 3). Hiy in ra moi
s0 hoan chinh tir 1 dén 100.

Tinh tong cta diy phan sd. In ra man hinh két qua dudi dang phén sé tdi gian.

Nhép s6 ty nhién chin n > 2. Hiy kiém tra sé ndy c6 thé biéu dién duoc dudi dang
tong cua 2 sO nguyén to hay khong ?.

In tong cua n s6 nguyén to dau tién.
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37. Tinh phan dién tich giéi han boi hinh tron ban kinh R va hinh vudng ngoai tiép
cua no.

38. Chuan hod mot xau (cat ki ty tring 2 dau, cit bot cac ddu tring (chi dé lai 1) gitta
cac tur, viét hoa dau tur).

39. Viét chuwong trinh nhap sé nguyén 16n (khong qua mét ty), hiy doc gid tri cia nd
bang cach in ra xau ki tuy twong ung voi gia tri cua nd. Vi du 1094507 1a “Mot
triéu, (khong tram) chin tu nghin, ndm tram linh bay don vi”.

40. Viét chuong trinh sap xép theo tén mot mang ho tén nao do.

41. Tim tat ca sO tu nhién c6 4 chir sO ma trong mo1 s6 khong c6 2 chir s6 nao gidong
nhau.

42. Nhap sb tu nhién n. Hay biéu dién n dudi dang tich ctia cac thira sé nguyén t6.

bé qui
43. Nhap s6 nguyén duong N. Viét ham d¢ qui tinh:
[+243+...+N
a. S, =
N

b. S, = 12+22+3% 4+ N?

1. Nhap s6 nguyén duong n. Viét ham d¢ qui tinh:

a. S =\/3+\/3+«/3+...+\/§ n ddu can

b. S, = ! 1 n dau chia
2+ I
24—
24+...—

2

44. Viét ham d¢ qui tinh n!. ap dung chuong trinh con nay tinh t6 hop chap k theo
cong thure truy hoi: C(n, k) =n!/(k! (n-k)!)

45. Viét ham dé qui tinh s fibonaci thr n. Dung chuong trinh con nay tinh f(2) + f(4)
+ 1(6) + f(8).

46. Viét dudi dang dé qui cac ham
a. daoxau b. UCLN c. Fibonaci d. Thap Ha Noi
47. Viét macro trao ddi noi dung 2 bién. AD: Sip xép diy sb.
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CHUONG 5
DU LIEU KIEU CAU TRUC VA HOP

Kiéu ciu trac

CAu tric tu tré va danh sach lién Kkét
Kiéu hop

Kiéu liét ké

Dé luu trit cac gid tri gdm nhiéu thanh phan dit liéu giéng nhau ta c6 kiéu bién
mang. Thuc té rat nhiéu di lidu la tap cac kiéu dir liéu khac nhau tap hop lai, dé quan
Iy dir liéu kiéu nay C++ dua ra kiéu dir liéu cu triic. Mot vi du cua dit liéu kiéu ciu
trac 14 mot bang 1y lich trong d6 mdi nhan su duoc luu trong mot bang gdm nhiéu kiéu
dir liéu khac nhau nhu ho tén, tudi, gi6i1 tinh, muce luong ...

. KIEU CAU TRUC

1. Khai bao, khéi tao

Dé tao ra mot kiéu cdu triic NSD can phai khai bao tén cia kiéu (13 mot tén goi do
NSD ty dat), tén cung véi cac thanh phan dir 1i€u c6 trong ki€u cau trac nay. Mot kiéu
cau trac duogc khai bao theo mau sau:

struct <tén kiéu>

{
cac thanh phan;
} <danh sach bién>;

— MBOi thanh phan giéng nhu mot bién riéng cua kiéu, né gdm kiéu va tén thanh
phan. Mot thanh phan ciling con dugc goi 1a trudong.

— Phén tén cua kiéu cdu trac va phan danh sach bién co thé c6 hodc khong. Tuy
nhién trong khai bao ki tu két thic cuoi cung phai 1a dau cham phay (;).

— Cac kleu cau trac duoc phép khai bao long nhau, nghia la mot thanh phan cta
kiéu ciu trac c6 thé lai 1a mot truong c6 kiéu ciu truc.

— MOt bién c6 kiéu céu tric s& duoc phan bd bd nhé sao cho céc thuc hién cua
n6 dugc sap lién tuc theo thur ty xuat hién trong khai bao.
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— Khai bdo bién ki€u cau trac cling giong nhu khai bao céc bién kiéu co s¢ dudi

dang:
struct <tén cau trac> <danh sach bién> ; // kiéu cii trong C
hoac
<tén cau truc> <danh sach bién> ; /l trong C++

Céc bién duoc khai béo ciing ¢6 thé di kém khai tao:

<tén cau trac> bién = { gia tri khéi tao } ;

Vi du:
— Khai bao kiéu cau trac chira phan s6 gdm 2 thanh phan nguyén chira tir s6 va
mau so.
struct Phanso
{
int tu ;
int mau ;
1
hoac:

struct Phanso {int tu, mau ; }
— Kiéu ngay thang gém 3 thanh phan nguyén chira ngdy, thang, nim.
struct Ngaythang {
int ng ;
int th ;
int nam ;
} holiday = { 1,5,2000 } ;

, mét bién holiday cling dugc khai jbéo kém cung kiéu nay va dqqc kho1i tao bdi bo
s0 1. 5.2000. Céc gia tri khoi tao nay lan luot gan cho cac thanh phan theo dung thu tu
trong khai béo, tirc ng = 1, th =5 va nam = 2000.

— Kiéu Lop dung chura thong tin vé mot 16p hoc gdm tén 16p va si s6 sinh vién.
Céc bién kiéu Lop dugc khai bao 1a daihoc va caodang, trong d6 daihoc dugc
khoi tao boi bo gia tri {"K41T", 60} voi y nghia tén 16p dai hoc 1a K41T va si
s0 1a 60 sinh vién.

struct Lop {
char tenlop[10],
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int soluong;
b
struct Lop daihoc = {"K41T", 60}, caodang ;
hoac:
Lop daihoc = {"K41T", 60}, caodang ;
— Kiéu Sinhvien gom c6 cac truong hoten dé luu trir ho va tén sinh vién, ns luu
trlt ngay sinh, gt luu trit gidi tinh dudi dang so (qui wdc 1: nam, 2: nit) va cudi

cung truong diem luu trir di€m thi cua sinh vién. Céac truong trén déu co kiéu
khac nhau.

struct Sinhvien {
char hoten[25] ;
Ngaythang ns;
int gt;
float diem ;
} X, *p, K41T[60];
Sinhvien y = {"NVA", {1,1,1980}, 1} ;

Khai b4o cung véi ciu trac Sinhvien c¢6 cac bién x, con tré p va mang K41T véi
60 phan tir kiéu Sinhvien. Mot bién y dugc khai bao thém va kém theo khoi tao gia tri
{"NVA", {1,1,1980}, 1}, tirc hg t€n cua sinh vién y la "NVA", ngay sinh la 1/1/1980,
gi¢i tinh nam va diém thi de tréng. Day la kleu khéi tao thiéu gia tri, gibng nhu khoi
tao mang, cac gia tri dé trong phai nam ¢ cudi bo gia tri khdi tao (tirc cac thanh phan
bo khoi tao khong duoc nam xen k& gitra nhirng thanh phan dugc khoi tao).Vi du nay
con minh hoa cho céc cu tric long nhau, cu thé trong kiéu céu triic Sinhvien c6 mét
thanh phan ciing kiéu c4u tric 13 thanh phan ns.

2. Truy nhap cac thanh phan kiéu cau tric
Dé truy nhap Vé.O’ cac thanh phan k‘iéu 9§u trac ta s dung ’cﬁ phap: tén ]aién.tén
thanh phéan hodc tén bién — tén thanh phan do6i vdi bién con trd cau trac. Cu thé:
— Dbi voi bién thuong: tén bién.tén thanh phan
Vi du:
struct Lop {
char tenlop[10];

int siso;
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}s

Lop daihoc = "K41T", caodang ;

caodang.tenlop = daihoc.tenlop ; // gan tén |&p cdang bai tén I&p dhoc
caodang.siso++; // tang si s6 |&p caodang 1én 1

— Dbi voi bién con tro: tén bién — tén thanh phan

Vi du:
struct Sinhvien {
char hoten[25] ;
Ngaythang ns;
int gt;
float diem ;

}x, *p, K41T[60];
Sinhvien y = {"NVA", {1,1,1980}, 1} ;

y.diem=15.5; // g&n diém thi cho sinh vién y

p = new Sinhvien ; I/ c&p bd nhé chira 1 sinh vién
strcpy(p—hoten, y.hoten) ; // gan ho tén clia y cho sv tré béi p
cout << p—hoten << y.hoten; // in hoten clia y va con tré p

— Pbi voi bién mang: truy nhap thanh phin méang roi dén thanh phan cau truc.
Vi du:
strcpy(K41T[1].hoten, p—hoten) ; /I gan ho tén cho sv dau tién cha l&p
K41T[1].diem=7.0; /I gan diém cho sv dau tién
— Dbi v6i cu trac 1dng nhau. Truy nhap thanh phan ngoai roi dén thanh phan

clia cau tric bén trong, sir dung cac phép toan . hoic — (cac phép toan lay
thanh phan) mot cach thich hop.

x.ngaysinh.ng = y.ngaysinh.ng ; /I gan ngay,
x.ngaysinh.th = y.ngaysinh.th ; /Il thang,
X.ngaysinh.nam = y.ngaysinh.nam ; // nam sinh cua y cho x.

3. Phép toan gan céau trac

Ciing giong cac bién mang, dé lam viéc vdi mot bién cau truc chung ta phai thuc
hién thao tac trén tung thanh phan ctia chung. Vi du vao/ra mot bién céau tric phai viét
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cdu lénh vao/ra timg cho timg thanh phan. Nhan xét nay duoc minh hoa trong vi du
sau:

struct Sinhvien {
char hoten[25] ;
Ngaythang ns;
int gt;
float diem ;
XY
cout << " Nhap di¥ liéu cho sinh vién x:" << endl ;
cin.getline(x.hoten, 25);
cin >> x.ns.ng >> x.ns.th >> x.ns.nam;
cin >> x.gt;
cin >> x.diem
cout << "Théng tin vé sinh vién x 1a:" << end! ;
cout << "Ho va tén: " << x.hoten << endl;
cout << "Sinh ngay: " << x.ns.ng << "/" << x.ns.th << "/" << x.ns.nam ;
cout << "Gidi tinh: " << (x.gt == 1) ? "Nam": "N ;

cout << x.diem

Tuy nhién, khac véi bién mang, ddi véi cAu tric ching ta cé thé gan gia tri cia
2 bién cho nhau. Phép gan nay cling twvong duong véi viéc gan ting thanh phan cua
cau trac. Vi du:

struct Sinhvien {
char hoten[25] ;
Ngaythang ns;
int gt;
float diem ;
}X Y, P
cout << " Nhap di¥ liéu cho sinh vién x:" << endl ;
cin.getline(x.hoten, 25);
cin >> x.ns.ng >> x.ns.th >> x.ns.nam;

cin >> x.gt;
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cin >> x.diem

y=x;  //Dbivoibién mang, phép gan nay la khong thic hién duoc
p = new Sinhvien[1] ; *p = X ;

cout << "Théng tin vé sinh vién y 1a:" << end| ;

cout << "Ho va tén: " << y.hoten << end];

cout << "Sinh ngay: " << y.ns.ng << "/" << y.ns.th <<"/" << y.ns.nam;
cout << "Gi@i tinh: " << (y.gt = 1) ? "Nam": "N& ;

cout << y.diem

Chu y: khong gén bd gid tri cu thé cho bién ciu tric. Cach gan nay chi thyc hién dugc
khi khoi tao. Vi du:

Sinhvien x = { "NVA", {1,1,1980}, 1, 7.0}, y ; /I dwoc
y ={"NVA", {1,1,1980}, 1, 7.0}, I khéng dworc
y =X /I dwoc

4. Cac vidu minh hoa
Duéi day ching ta dua ra mot vai vi du minh hoa cho vi¢c str dung kiéu céu truc.
Vidu I : Cong, trir, nhan chia hai phan s6 dugc cho dudi dang cAu truc.
#include <iostream.h>
#include <conio.h>
struct Phanso {

int tu ;
int mau ;
}a, b, c;
void main()
{
clrscr();
cout << "Nhap phan sb a:" << end| ; /I nhap a

cout << "Tw:"; cin >> a.tu;

cout << "Mau:"; cin >> a.mau;
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cout << "Nhap phan sb b:" << end| ; /I nhap b

cout << "T:"; cin >> b.tu;

cout << "MAu:"; cin >> b.mau;

c.tu = a.tu*b.mau + a.mau*b.tu; /l tinh va in a+b
c.mau = a.mau*b.mau;

cout<<"a+ b ="<<c.tu<<"/" << c.mau;

c.tu = a.tu*b.mau - a.mau*b.tu; /[ tinh va in a-b
c.mau = a.mau*b.mau;

cout<<"a-b="<<c.tu<<"/" << c.mau;

c.tu = a.tu*b.tu; // tinh va in axb
c.mau = a.mau*b.mau;

cout<<"a+ b ="<<c.tu<<"/" << c.may;

c.tu = a.tu*b.mau; // tinh va in a/b
c.mau = a.mau*b.tu;

cout<<"a + b ="<<c.tu <<"/" << c.may;

getch();

}

Vidu 2 : Nhap mang KfllT. Tinh tuéi trung binh cua sinh vién nam, nit. Hi¢n danh
sach cua sinh vién c6 diém thi cao nhat.
#include <iostream.h>
#include <conio.h>
void main()
{
struct Sinhvien {
char hoten[25] ;
Ngaythang ns;

int gt;

float diem ;
} x, K41T[60];
inti, n;
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/I nhap di liéu
cout << "Cho biét s6 sinh vién: "; cin >> n;

for (i=1, i<=n, i++)

{
cout << "Nhap sinh vien thu " <<i);
cout << "Ho ten: " ; cin.getline(x.hoten);
cout << "Ngay sinh: " ; cin >> x.ns.ng >> x.ns.th >>x.ns.nam ;
cout << "Gi¢i tinh: " ; cin >> x.gt ;
cout << "Diém: " ; cin >> x.diem ;
cin.ignore();
K41T[i] = x;
}

}

/I Tinh diém trung binh
float tbnam = 0, tbnu = 0;
int sonam =0, sonu =0
for (i=1; i<=n; i++)
if (K41TJi].gt == 1) { sonam++ ; tbnam += K41T[1].diem ; }
else { sonu++ ; tbnu += K41T[1].diem ; }
cout << "Diém trung binh cla sinh vién nam 14 " << tbnam/sonam ;
cout << "Diém trung binh cula sinh vién nir Ia " << tbnu/sonu ;

// In danh sach sinh vién cé diém cao nhét

float diemmax = 0;

for (i=1; i<=n; i++) // Tim diém cao nhét
if (diemmax < K41T[i].diem) diemmax = K41T[i].diem ;

for (i=1; i<=n; i++) /I In danh sach

{

if (K41T[i].diem < diemmax) continue ;
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x = K41T[1];

cout << x.hoten << '\t';

cout << x.ns.ng << "/" << x.ns.th << "/" << x.ns.nam << '\t';
cout << (x.gt == 1) ? "Nam": "N&" <<'\t';

cout << x.diem << endl;

5. Ham vé&i cau tric

a. Con tré va dia chi c4u tric

Mot con tro cau tric cling giong nhu con trd tré dén céac ki€u dir liu khéc, co
nghia n6 chura dia chi cia mdt bién cau tric hodc mdt vung nhd cé ki€u cau tric nao
do. Mot con tro cau truc duoc khoi tao boi:

— Gaén dia chi ctia mot bién cau trac, mot thanh phan cua mang, tuong tu néu dia
chi cia mang (cting 1a dia chi cua phan tir dau tién cua mang) gan cho con trd
thi ta cling goi 1a con tré mang cau trac. Vi du:

struct Sinhvien {
char hoten[25] ;
Ngaythang ns;
int gt;
float diem ;
}X,y, *p, lop[60];

p=8&Kx:; /I cho con trd p trd t&i bién cAu trac x
p—diem = 5.0; // gan gia tri 5.0 cho diém cta bién x

p = &lop[10] ; // cho p tré t&i sinh vién th&r 10 cla lop

cout << p—hoten; // hién ho tén cula sinh vién nay

P=Y; // gan lai sinh vién thr 10 13 y

(*p).gt = 2; // stra lai gi¢i tinh cua sinh vién tha 10 la nly

o

Chu y: thong qua vi du nay ta con thdy mot cach khac nita dé truy nhap cac thanh phan
cua x dugc tro boi con tro p. Khi d6 *p la twong duong véi x, do vay ta dung lai cu
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phap sir dung toan tir . sau *p dé lay thanh phan nhu (*p).hoten, (*p).diem, ...
e Con tro dugc khai tao do xin céip phat bd nhé. Vi du:

Sinhvien *p, *q ;
p = new Sinhvien[1];
q = new SlnhV|en[60],

trong vi du nay *p co thé thay cho mot bién kiéu sinh vién (twong duong bién x &
trén) con q co6 thé dugc dung d€ quan ly mot danh sach c6 toi da 1a 60 sinh vién (tuong
duong bién lop[60], vi du khi d6 *(p+10) 1a sinh vién thir 10 trong danh séach).

e Dbi v6i con tro p tro dén mang a, chung ta ¢ thé stir dung mot sd cach sau dé

truy nhdp dén cic truong cua cac thanh phan trong mang, vi du dé truy cap
hoten ctia thanh phan thir i ciia mang a ta c6 thé viét:

— p[i].hoten
— (pti)—hoten
— *(p+i).hoten

N6i chung cac cach viét trén déu dé nhé do suy tir kiéu mang va con tro mang. Cu
thé trong d6 p[i] 1a thanh phan thtr i cia mang a, ttc a[i]. (p+i) 1a con tré tro dén thanh
phan thir i va *(p+i) chinh 1a a[i]. Vi du sau gan gia tri cho thanh phan thir 10 ciia mang
sinh vién lop, sau d6 in ra man hinh cac thong tin nay. Vi du ding dé minh hoa céc
cach truy nhap truong dir liéu clia thanh phan trong mang lop.

Vidus:
struct Sinhvien {
char hoten[25] ;
Ngaythang ns;
int gt;
float diem ;
} lop[60] ;

strcpy(lop[10].hoten, "NVA");

lop[10].gt = 1; lop[10].diem = 9.0 ;

Sinhvien *p ; // khai bao thém bién con tré Sinh vién
p = &lop ; /Il cho con tré p tré t&i mang lop
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cout << p[10].hoten ; /['in ho tén sinh vién thk 10
cout << (p+10) —» gt ; // in gi®i tinh cda sinh vién th& 10
cout << (*(p+10)).diem ; // in diém cda sinh vién th 10

Chu y: Do uu tién cta toan ti lay thanh phan (dau chidm) 14 cao hon céc toan tir lay dia
chi (&) va ldy gid tri (*) nén can phai viét cac du ngodc dung cach.

b. Dia chi ctua cdc thanh phan cua cau triuc

Céc thanh phan ctia mét cdu tric ciing gidng nhu cac bién, do vay cach lay dia chi
ctia cac thanh phan nay ciing twong tu nhu d6i voi bién binh thudng. Chang han dia chi
ctia thanh phan gi6i tinh cua bién ciu trac x 14 &x.gt (luu ¥ dd wu tién cua . cao hon &,
nén &x.gt 1a ciing twong duong véi &(x.gt)), dia chi cua trudng hoten cua thanh phan
thtr 10 trong mang 16p 1a lop[10].hoten (hoten 14 xau ki tur), tuong tu dia chi cuia thanh
phan diem cua bién duoc tro boi p 1a &(p—diem).

Vi du:

struct Sinhvien {
char hoten[25] ;
Ngaythang ns;
int gt;
float diem ;

}lop[60], *p, x = { "NVA", {1,1,1980}, 1, 9.0) };
lop[10] = x; p = &lop[10] ; // p trd dén sinh vién tht 10 trong lop
char *ht; int *gt; float *d; I/ céc con tré kiéu thanh phan
ht = x.ht ; // cho ht tré dén thanh phan hoten cuia x
gt = &(lop[10].gt) ; // gt tré dén gt cta sinh vién thi 10
d = &(p—diem) ; /l p trd dén diem clia sv p dang tré
cout << ht ; /I in ho tén sinh vién x
cout << *gt ; // in gi®i tinh cua sinh vién thir 10
cout << *d ; //'in diém cda sinh vién p dang trd.

c. Doéi cia ham Ia cau tric
Mot cau trac c6 thé dugc sir dung dé Iam doi ciia ham dudi cac dang sau day:

— La mot bién cau truc, khi d6 tham doi thuc su 1a mot cau tric.
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La mot con trd cau trac, tham doi thuc su la dia chi ciia mot cau trac.
La mot tham chiu cau trac, tham do1 thuc sy 1a mét cau truc.

La mdt mang cau tric hinh thirc hodc con tro mang, tham doi thuc sy 1a tén
mang cau truc.

Vidu 4 : Vi du sau day cho phep tinh chinh xac khoang cach cua 2 ngay thang bat ky,
tir d6 c6 thé suy ra thir ciia mot ngay thang bat ky. P6i ciia cac ham 1a mot bién cau

truc.
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Khai bao

struct DATE { /I Kiéu ngay thang
int ngay ;
int thang;
int nam ;

¥

/I S6 ngay ctia méi thang

int n[13] = {0,31,28,31,30,31,30,31,31,30,31,30,31};

Ham tinh ndm nhuan hay khong nhuan, tra lai 1 néu ndm nhuén, ngugc lai tra
0.

int Nhuan(int nm)

{
return (nam%4==0 && nam%100!=0 || nam%400==0)? 1: O;

Ham tra lai sb ngay ciia mot thang bat ky. Néu nam nhuén va 13 thang hai s6
ngay cua thang hai (28) duoc cong thém 1.
int Ngayct(int thang, int nam)

{
return n[thang] + ((thang==2) ? Nhuan(nam): 0);
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Ham tra lai sb ngay tinh tir ngay 1 thang 1 nam 1 bang cach cong don sO ngay
clia ting nam tir nam 1 dén nam hién tai, tiép theo cong don s6 ngay tung
thang ctia nam hién tai cho dén thang hién tai va cudi cing cong thém sé ngay
hién tai.

long Tongngay(DATE d)

{
long i, kq = 0;
for (i=1; i<d.nam; i++) kq += 365 + Nhuan(i);
for (i=1; i<d.thang; i++) kg += Ngayct(i,d.nam);
kq += d.ngay;
return kq;

}

Ham tra lai khoang cach giita 2 ngay bat ky.
long Khoangcach(DATE d1, DATE d2)

{
return Tongngay(d1)-Tongngay(d2);

Ham tra lai thtr cia mot ngay bat ky. Qui udce 1 la chu nhat, 2 1a thir hai, . . bé
tinh thir ham dya trén mot ngay chuan nao do (¢ day la ngay 1/1/2000, du:oc
biét 1a thir bay). Tir ngdy chuan nay néu cong hodc trir 7 s& cho ra ngay moi
cling 1a tha bay. Tir d6, tinh khoang cach gitta ngay can tinh thir va ngdy
chuan. Tim phan du ctia phép chia khoang cach nay véi 7, néu phan du 1 0 thi
thir 14 bay, phan du 13 1 thi thir 1a chi nhat ...

int Thu(DATE d)
{
DATE curdate = {1,1,2000}; /I ngay 1/1/2000 la thi bay
long kc = Khoangcach(d, curdate);
intdu =kc % 7; if (du < 0) du +=7;
return du;

}

Ham dich mot s6 du sang thu
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char* Dich(int t)
{
char* kq = new char[10];
switch (t) {
case 0: strcpy(kq, "th(r bay"); break;
case 1: strcpy(kq, "chu nhat"); break;
case 2: strcpy(kq, "ther hai"); break;
case 3: strcpy(kq, "tha ba"); break;
case 4: strcpy(kq, "the tw"); break;
case 5: strcpy(kq, "thor nam"); break;
case 6: strcpy(kq, "thir sau"); break;

}

return kq;

}

e Ham main()

void main()

{
DATE d;
cout << "Nhap ngay thang nam: " ;
cin >> d.ngay >> d.thang >> d.nam ;
cout << "Ngay " << d.ngay << "/" << d.thang << "/" << d.nam ;
cout << " |a " << Dich(Thu(d));

}
Vidu 5 : Chuong trinh don gian vé quan 1y sinh vién.
e Khai béo.
struct Sinhvien { // céu trac sinh vién
char hoten[25] ;

Ngaythang ns;
int gt;
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float diem ;
¥
Sinhvien lop[3]; /1 1&p chira tbi da 3 sinh vién

e Ham in thong tin vé sinh vién sir dung bién cau tric lam doi. Trong lo1 goi su
dung bién cau trac dé truyén cho ham.

void in(Sinhvien x)

{
cout << x.hoten << "\t" ;
cout << x.ns.ng << "/" << x.ns.th << "/" << x.ns.nam << "\t";
cout << x.gt << "\t";
cout << x.diem << end|;
}

e Ham nhdp thong tin ve sinh vién st dung con trd sinh vién lam doi. Trong 161
goi st dung dia chi cua mdt cau tric dé truyén cho ham.

void nhap(Sinhvien *p)

{
cin.ignore();
cout << "Ho tén: "; cin.getline(p—hoten, 25) ;
cout << "Ngay sinh: ";
cin >> (p—ns).ng >> (p—ns).th >> (p—ns).nam ;
cout << "Gidi tinh: "; cin >> (p—gt) ;
cout << "Piém: "; cin >> (p—diem) ;

}

e Ham sua thong tin v€ sinh vién st dung tham chi€u cau trac lam doi. Trong
101 goi sur dung bién cau tric dé truyén cho ham.

void sua(Sinhvien &r)
{
int chon;
do{
cout << "1: Stra ho tén" << endI ;

cout << "2: Stra ngay sinh" << endl ;
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cout << "3: Stra gi¢i tinh" << endl ;
cout << "4: Stra diém" << end| ;
cout << "0: Théi" << endl ;
cout << "Stra (0/1/2/3/4) ? ; cin >> chon ; cin.ignore();
switch (chon) {
case 1: cin.getline(r.hoten, 25) ; break;
case 2: cin >>r.ns.ng >> r.ns.th >> r.ns.nam ; break;
case 3: cin >>r.gt ; break;
case 4: cin >> r.diem ; break;
}
} while (chon) ;

}

e Ham nhapds nhap thong tin cia moi sinh vién trong mang, st dung con tro
mang Sinhvien lam tham d6i hinh thuc. Trong 101 goi st dung tén mang dé
truyén cho ham.

void nhapds(Sinhvien *a)

{
int sosv = sizeof(lop) / sizeof(Sinhvien) -1; // bd phan t&r 0
for (int i=1; i<=sosv; i++) nhap(&ali]) ;

}

e Ham suads cho phép sura thong tin cta sinh vién trong mang, st dung con trod
mang Sinhvien lam tham d61 hinh thic. Trong 161 goi st dung t€n mang dé
truyén cho ham.

void suads(Sinhvien *a)

{
int chon;
cout << "Chon sinh vién can slra: " ; cin >> chon ; cin.ignore();
sua(a[chon]) ;

}

e Ham inds hién thong tin ctia moi sinh vién trong mang, sir dung hang con tro
mang Sinhvien lam tham d6i hinh thuc. Trong 101 goi st dung tén mang dé
truyén cho ham.
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void hien(const Sinhvien *a)

{
int sosv = sizeof(lop) / sizeof(Sinhvien) -1; // b phan t&r O
for (int i=1; i<=sosv; i++) in(a[i]) ;
}
e Ham main() goi chay cac ham trén dé nhap, in, stra danh sach sinh vién.
void main()

{
nhapds(lop) ;
inds(lop);
suads(lop);
inds(lop);
}
d. Gid tri ham la c4u truc

Ciing trong tu nhu cac ki€u dir liu co ban, gia tri tra lai cia mot ham ciing c6 thé
1a cac cau trac dudi cac dang sau:

e 12 mdt bién ciu trac.
e 1a mot con trd ciu trac.
e la mot tham chiéu céu trac.
Sau day la cac vi du minh hoa gia tri cAu tric ciia ham.
Vidu 6 :Dbiva gia tri cia ham Ia cAu trac: Cong, trur hai ) phuc.
— Khai béo kiéu sb phuc
struct Sophuc /I Khai bao kiéu sé phirc dung chung

{

float thuc;
float ao;
I3
e Ham cong 2 sb phirc, tra lai mot sé phuc
Sophuc Cong(Sophuc x, Sophuc y)
{
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Sophuc kq;

kqg.thuc = x.thuc + y.thuc ;
kg.ao = x.a0 +y.ao ;
return kq;

}
e Ham trir 2 sb phtrc, tra lai mot sb phtrc

Sophuc Tru(Sophuc x, Sophuc y)

{
Sophuc kq;
kg.thuc = x.thuc + y.thuc ;
kg.ao = x.a0 + y.ao;
return kq;

¥

e Ham in mot s6 phirc dang (r + im)

void In(Sophuc x)

{
cout << "(" << x.thuc <<"," << x.a0 << ")" << endl;

}

e Ham chinh

void main()

{
Sophucx,y, z;
cout <<"x =" cin >> x.thuc >> x.ao ;
cout <<"y ="; cin >>y.thuc >>y.ao;
cout<<"x +y=";In(Cong(x,y)) ;
cout << "x-y=";In(Tru(x,y)) ;

}

Vi du 7 : Chuong trinh nhap va in théng tin vé mot 16p cung sinh vién c6 diém cao nhat
16p.
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e Khai béo ki€u dit li¢u Sinh vién va bién mang lop.

struct Sinhvien {
char *hoten ;
float diem ;

} lop[4] ;

e Ham nhap sinh vién, gia tri tra lai 1a mdt con trd tro dén dir liéu vira nhap.

Sinhvien* nhap()

{
Sinhvien* kg = new Sinhvien[1]; /I nhé& cap phéat ving nhé
kg->hoten = new char[15]; // cho ca con tré hoten
cout << "Ho tén: "; cin.getline(kg->hoten,30);
cout << "Diém: "; cin >> kg->diem; cin.ignore();
return kq; /[ tra lai con tré kq

}

e Ham tim sinh vién c6 di€ém cao nhat, gia tri trd lai 1a mot tham chiéu dén sinh
vién tim duoc.

Sinhvien& svmax()

{
int sosv = sizeof(lop)/sizeof(Sinhvien)-1;  // bd thanh phan th& 0
float maxdiem = 0;
int kmax; / chi s sv cé diém max
for (int i=1; i<sosv; i++)

if (maxdiem < lop[i].diem)

{
maxdiem = lopl[i].diem ;
kmax = i;
}
return lop[kmax]; // tra lai sv c6 diém max
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e Ham in thong tin cua mdt sinh vién x

void in(Sinhvien x)

{

cout << x.hoten << "\t";

cout << x.diem << endl;

}

e Ham chinh

void main()

{
clrscr();
int i;

int sosv = sizeof(lop)/sizeof(Sinhvien)-1;
for (i=1; i<=sosv; i++) lop[i] = *nhap();
for (i=1; i<=sosv; i++) in(lopli]);

// bd thanh phan thi 0
// nhdp danh sach I&p
/[ 'in danh sach lop

Sinhvien &b = svmax(); // khai bao tham chiéu b va cho

// tham chiéu dén sv c6 diém max

in(b); //'in sinh vién c6 diém max

getch();
}

6. Cau truc v&i thanh phan kiéu bit

a. Trwong bit

Thong thuong cac truong trong mot ciu trac thuong str dung it nhit 13 2 byte tirc
16 bit. Trong nhiéu trudng hop mot sd truong cé thé chi can dén sb bit it hon, vi du
truong gioitinh thong thuong chi can dén 1 bit dé luu trit. Nhimg truong hop nhu vay
ta co thé khai bao kiéu bit cho cac truong nay dé tiét kiém bo nhé. Tuy nhién, cach
khai bao nay it duoc sir dung trir khi can thiét phai truy nhap dén muc bit cia dir lidu

trong cac chuong trinh lién quan dén hé thdng.

Mot truong bit 13 mot khai bao truong int va thém dau: cung sb bit n theo sau,
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trong d6 0 <n < 15. Vi du do d¢ 16n cua ngay khong vuot qua 31, thang khong vuot
qua 12 nén 2 trudng ndy trong cau trac ngay thang cé thé khai bao tiét kiém hon bang 5
va 4 bit nhu sau:

struct Date {

int ng: 5;
int th: 4;
int nam;
1
b. Dac diém

Can chu ¥ cac dic diém sau cia mot cdu trac co chira trudng bit:
— Céc bit dugc b tri lién tyc trén diy cac byte.

— Kiéu truong bit phai 13 int (signed hodc unsigned).

— Do dai mdi truong bit khong qua 16 bit.

— C6 thé bé qua mot s6 bit néu bo trong tén trudng, vi dy:

struct tu {
int: 8;
int x:8;
}

mdi mot bién cau tric theo khai bdo trén gdm 2 byte, bé qua khong sir dung byte
thap va truong x chiém byte (8 bit) cao.

— Khong cho phép ldy dia chi ctia thanh phan kiéu bit.
— Khéng thé xay dung dugc mang kiéu bit.

— Khong duoc tra vé tr ham mot thanh phﬁn kiéu bit. Vi du néu b 1a mot thanh
phan cua bién cau truc x ¢ ki€u bit thi cau 1€nh sau la sai:

return x.b ; // sai
tuy nhién c6 thé thong qua bién phu nhu sau:
int tam = x.b ; return tam ;
— Tiét kiém bo nhé
— Dung trong kiéu union dé iy cac bit ctia mot tir (xem vi du trong phan kiéu
hop).
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7. Cau lénh typedef

Pé thuan tién trong st dung, thong thuong cac kiéu dugc NSD tao méi s& duge
gan cho mdt tén ki€u bang cau 1énh typedef nhu sau:

typedef <kiéu> <tén_kiéu> ;

Vi du: Bé tao kiéu méi c6 tén Bool va chi chta gid tri nguyén (thuc chat chi can 2
gia tri 0, 1), ta c6 thé khai bao:

typedef int Bool;
khai bao nay cho phép xem Bool nhu kiéu s nguyén.
hodc c6 thé dat tén cho kiéu ngay thang 1a Date véi khai bao sau:
typedef struct Date {
int ng;
int th;
int nam;
I3
~ khi dé ta co thé sir dung cac tén kiéu nay trong cac khai béo (vi du tén kiéu cua
doi, cua gid tri ham tra lai ...).

8. Ham sizeof()

Ham tra lai kich thudc ctia mét bién hoac kiéu. Vi du:

Bool a, b;

Date x, vy, z[50];

cout << sizeof(a) << sizeof(b) << sizeof(Bool) ; IIin222
cout << "Sb phan tlr clia z = " << sizeof(z) / sizeof(Date) //in 50

II. CAU TRUC TU TRO VA DANH SACH LIEN KET

Thong thuong khi thiét ké chuong trinh chung ta chua biét duoc sb luong dit liéu
can dung 13 bao nhiéu dé khai bao s6 bién cho phu hop. Dic biét 13 bién dir liéu kiéu
mang. S lugng cac thanh phan cta bién mang can phai khai bao truéc va chuong trinh
dich s& bd tri viing nhé ¢ dinh cho céc bién nay. Do budc phai khai bao trude sb lugng
thanh phan nén kiéu mang thudng dan dén hoic 13 lang phi bo nhé (khi chuong trinh
khong dung hét) hodc 1a khong du dé chira dir liéu (khi chwong trinh cin chtra dit liéu
v6i s luong thanh phan 16n hon).

Pé khic phuc tinh trang nay C++ cho phép cap phat bo nhé dong, nghia 14 sb
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luong cac thanh phan khong can phai khai bao trudc. Bang toan tir new ching ta co thé
xin cdp phat ving nhé theo nhu cau mdi khi chay chuwong trinh. Tuy nhién, cdch lam
nay dan dén viéc dir liéu ctia mot danh sach sé khong con nam lién tuc trong bd nhd
nhu d6i voi bién mang. Mdi 1an xin cip phat béi toan tir new, chuwong trinh s& tim mot
vung nhé dang rdi bat ky dé cap phat cho bién va nhu vay dir liéu s& ndm rai rac trong
bd nhd. Tu 4o, dé dé dang quan ly trat ty cua mot danh sach cac dir liéu, mdi thanh
phan cua danh sach can phai chira dia chi cua thanh phan tiép theo hodc trude no (diéu
nay la khong can thlet d6i v6i bién mang vi cac thanh phan cua chung sap xep lién tuyc,
ké ‘nhau). Tu do, mdi thanh phan cia danh sach s& 1a mot cau truc, ngoai cac thanh
phan chira thong tin cia ban than, ching con phai c6 thém mot hoac nhiéu con trd de
tré dén cac thanh phan tlep theo hay dimg truge. Cac ciu trac nhu vy duoc goi 13 cau
tric ty tré vi cac thanh phan con tré trong cau tric nay sé& tré dén cac vung dit liéu co
kiéu chinh 14 kiéu cta ching.

1. Cau truc tw tré

Mot ciu tric c¢6 chia it nhat mot thanh phan con tro ¢6 kiéu cua chinh ciu trac
dang dinh nghia duoc goi la cau trac tu trd. Co thé khai bao cau trac tu tré bo1 mot
trong nhiing cach sau:

Cach 1:
typedef struct <tén ciu truc> <tén kiéu> ; // dinh nghta tén céu trac

struct <tén ciu trac>

{
cac thanh phan chira théng tin ... ;
<tén kiéu> *con tro ;
1
Vi du:
typedef struct Sv Sinhvien ; // lwu y phai cé tr khoa struct
struct Sv
{
char hoten[30] ; // thanh phan chira thong tin
float diem ; // thanh phan chira théng tin
Sinhvien *tiep ; /I thanh phan con tré chira dia chi tiép theo
1
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Cach 2:
struct <tén c4u trac>
{
cac thanh phan chra théng tin ... ;
<tén cAu tric> *con trd ;
|
typedef <tén cau truc> <tén kiéu> ; // dinh nghta tén cau truc ty tré
Vi du:
struct Sv
{
char hoten[30] ; // thanh phan chira thdong tin
float diem ; // thanh phan chira théng tin
Sv *tiep ; // thanh phan con tré chira dia chi tiép theo
1
typedef Sv Sinhvien ;
Cach 3:
typedef struct <tén kiéu> /I dinh nghia tén cAu trac tw trd
{
cac thanh phan chira thong tin ... ;
<tén kiéu> *con tré ;
1
Vi du:
typedef struct Sinhvien
{
char hoten[30] ; // thanh phan chira thdong tin
float diem ; // thanh phan chira théng tin
Sinhvien *tiep ; /I con tré chi¥a dia chi thanh phan tiép theo
1
Cach 4:
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struct <tén kiéu>

{
céac thanh phan cha théng tin ... ;
<tén kiéu> *con tro ;

1

Vi du:

struct Sinhvien

{
char hoten[30] ; // thanh phan chura thdong tin
float diem ; // thanh phan chira théng tin
Sinhvien *tiep ; // con tré chira dia chi ciia phan tw tiép.

|

Trong cac cach trén ta thay 2 cach khai bao cudi ciing 12 don gian nhat. C++ quan
niém cac tén goi dimg sau cac tir khod struct, union, enum la céc tén kiéu (du khong co
tr khoa typedef), do vay c6 thé sir dung cac té€n nay dé khai bao.

2. Khai niém danh sach lién két
Danh sach lién két 1a mot cau trac dit liéu cho phép thé hi¢n va quan ly danh sach

bang cac cau trac lién két voi nhau thong qua cac con tr6 trong cdu triic. Co nhiéu dang
danh sach lién két phu thudc vao cac két ndi, vi du:

— Danh séach lién két don, mdi cdu tric chira mot con trd trd dén céu trac tiép
theo hodc trude d6. Déi voi danh sach con tré tré vé trude, cu trac dau tién
ctia danh sach sé& tro vé hang con tré NULL, céu tric cudi cung dugc danh diu
boi con trod last 14 con tro tro vao ciu tric nay. Doi voi danh sach con tro tro
vé cdu tric tiép theo, ciu trac dau sé dugc danh dau bang con tré head va cau
trac cudi cuing chua con tré NULL.

— Danh séch lién két kép gém 2 con trd, mot tré dén ciu tric trude va mot tro
dén cAu tric sau, 2 diu cua danh sach duge danh diu boi cac con tré head,
last.

— Danh sach lién két vong gdm 1 con tré tré vé sau (hodc trudc), hai dau cua
danh sach duoc ndi voi nhau tao thanh vong tron. Chi can mot con tré head dé
danh dau dau danh sach.

Do trong cau tric co chira cac con trd tro dén cau truc tiép theo va’hodc cau tric
ding trudc nén tr mot cau truc nay ching ta c6 thé truy cap dén mot cau truc khéc
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(trudc va/hodc sau nd). Két hop véi cac con tro danh dau 2 dau danh sach (head, last)
ching ta s& dé dang 1am viéc vai bat ky phan tir ndo ciia danh sach. Co thé ké mot sO
cong viée thuong thuc hién trén moét danh sach nhu: bd sung phan tir vao cudi danh
sach, chén thém mot phan tir méi, xo4 mot phan tir cua danh sach, tim kiém, sip xép
danh sach, in danh sach ...

Hinh v& bén dudi minh hoa mot danh sach lién két don quan 1y sinh vién, thong
tin chira trong mdi phan tir ctia danh sach gém c6 ho tén sinh vién, diém. Ngoai ra moi
phan tr con chura con tro tiep dé nbi v6i phan tir tiép theo cua nd. Phan tir cudi clng
nbi voi cau triic rong (NULL).

head
NVA TTB PHT
— » ° > e———»NULL
9.0 7.5 4.0

3. Cac phép toan trén danh sach lién két

Dudi day ching ta mo ta tom tit cach thirc thuc hién mét sb thao tic trén danh
sach lién két don.

a. Tao phan to méi

Pé tao phan tir méi thong thuong ching ta thue hién theo cac budce sau day:

— dung toan tr new xin cap phat mot ving nhd di chira mot phan tir cia danh
sach.

— nhap thong tin can luu trir vao phan tir méi. Con tré tiep duoc dit bang
NULL.

— gan phan tir vira tao dugc vao danh sach. Co6 hai céch:
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hodc gan vao dau danh séach, khi do vi tri cia con trdé head (chi vao dau
danh sach) dugc di€u chinh lai d€ chi vao phan tir méi.

hodc gan vao cudi danh sach bang cach cho con tro tiep cua phan tir cudi
danh sach (dang tro vao NULL) tré vao phan tir méi. Néu danh sach co
con trd last dé chi vao cudi danh sach thi last duoc diéu chinh dé tro vao
phan tir m&i. Néu danh sach khong c6 con tro last thi dé tim duogc phan tur
cudi chuong trinh phai duyét tur dau, bat dau tir con tré head cho dén khi
gip phan tir trd vao NULL, d6 1a phan tir cudi ciia danh sach.
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head
MOI | NVA
0.0 9.0

b. Chén phan tir méi vao giira

\ 4

TTB
7.5

Gan phan tr mdi vao dau danh sach

\ 4

PHT
4.0

— > NULL

Gia st phan tir md1 duge cheén vao gitra phan tir thir 1 va i+1. DPé chén ta noi phan
tir thtr 1 vao phan tr mdi va phan tr méi nd1 vao phan tir th i+1. Thuat toan s€ nhu

sau:

e Cho con tro p chay dén phan tir thu i.

e Cho con tro tiep ciia phan tir m&i tro vao phan tir th i+1 (tuc p->tiep).

e Cho con tro tiep ctia phan tir thr i (hién dugc tro boi p) thay vi tré vao phan ti
thir i+1 bay gio s€ trd vao phan tir méi.

MOI

dau
0.0

\ 4

9.0

a.

!
l

1+1
7.5

Xod phan twr thie i khéi danh séch

\ 4

Chen phan tir méi vao gitra phan tir i va i+1

cuol
4.0

&——> NULL

Viéc x04 mot phan tir ra khoi danh sach rat don gian boi chi viéc thay d6i cac con
tr6. Cu thé gia st can xo04 phan tir thtr i ta chi can cho con tré tiep ctia phan tir thir i-1
tro ("vong qua’ ' phan tir thir 1) vao phan tu thr i+1. Nhu vay bay gio khi chay trén danh
sach dén phan tir tht i-1, phan tir tiép theo 13 phan tir thir i+1 chir khong con la phan tr
thu 1. No61 cach khac phan tir thtr i khong duoc ndi boi bat ky phan tir ndo nén nod s&
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khong thudc danh sach. Co thé thuc hién cac budc nhu sau:
— Cho con tro p chay dén phén tir thr i-1.
— Dat phén tir thir i vao bién x.

— Cho con tr tiep ctia phan tir thir i-1 trd vao phan tir thtr i+1 bang cach dit tiep
= x.tiep.

— Gidi phong bo nhd duge tré boi x bang cau 1énh delete x.

l

i-1 ol .. ) i ol R i+1 o > cudi o > NULL
0.0 9.0 7.5 4.0
Xba phan tir thir i

c. Duyét danh sach

Duyét 1a thao tac di qua ting phan tir cua danh sach, tai mdi phan tir chwong trinh
thuc hién mot cong viéc gi do trén phan tir ma ta goi 1a thiam phan tir d6. Mot phép
tham c6 thé don gian 13 hién ndi dung thong tin clia phan tr d6 ra man hinh chang han.
Pé duyét danh sach ta chi cAn cho mét con tré p chay tir dau dén cudi danh sach dén
khi phan tir cudi c6 con tré tiep = NULL thi dimg. C4u 1énh cho con tré p chuyén dén
phan tir tiép theo ctia no la:

p=p - tiep;
d. Tim kiém

Cho mét danh sach trong d6 mdi phan tir ciia danh sach déu chira mot trudng goi
1a truong khoa, thudng 13 céc truong co kiéu co sé hodc két hop ctia mot sd trudng nhur
vy. Bai toan dit ra 13 tim trén danh sach phan tir c6 gia tri ctia trudng khoa bang véi
mot gid tri cho trudc. Tién trinh thuc hién nhiém vu thucchat cling la bai toan duyét,
trong d6 thao tac "tham" chinh 1a so sanh trudng khoa ctia phan tir voi gid tri cho trude,
néu trung nhau ta in két qua va dimg, Néu da duyét hét ma khong c6 phan tir ndo co
truong khoa trung véi gié tri cho trude thi xem danh sach khong chira gié tri nay.

Ngoai cac thao tac trén, néi chung con nhiéu cac thao tac quen thudc khac tuy
nhién chung ta khong trinh bay & day vi n6 khong thudc pham vi cta gido trinh nay.

Duéi day 1a mot vi du minh hoa cho cAc cau tric tu tro, danh sach lién két va mot
vai thao tac trén danh sach lién két thong qua bai toan quan ly sinh vién.
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e Khai bao

struct DATE

{
int day, month, year;

2

struct Sinhvien {
char hoten[31];
DATE ns;
float diem;
Sinhvien *tiep ;

2

Sinhvien *dau = NULL, *cuoi = NULL;
Sinhvien *cur = NULL;

int sosv = 0;

// ngay, thang, nam

// cAu truc tu trd

// Cac con tré téi dau va cudi ds
/I Con trd t&i sv hién tai
// S6 sv clia danh sach

e Tao sinh vién mdi va nhap thong tin, tra lai con trd tré dén sinh vién méi.

Sinhvien* Nhap1sv()

// Tao 1 khéi di¥ lieu cho sv méi

{
Sinhvien *kq = new Sinhvien[1] ; /I Cép phét bd nhé cho kq
cout << "\nSinh vien thu ", sosv+1 ;
cout << "Ho ten =" ; cin.getline(kg->hoten);
cout << "Ns =" cin >> kg->ns.day >> kg->ns.month >> kqg->ns.year;
cout << "Diem =" ; cin >> kqg->diem ; cin.ignore() ;
kg->tiep = NULL;
return kq ;
}

e B0 sung sinh vién méi vao cuoi danh sach.

void Bosung()

{
cur = Nhap1sv();

// B6 sung sv mé&i vao cudi ds

173



Chwrong 5. Dit liéu kiéu cau triic va hop

174

if (sosv == 0) {dau = cuoi = cur;}
else { cuoi->tiep = cur; cuoi = cur; }

SOSV++;

e Cheén sv méi vao trude sinh vién thi n.

void Chentruoc(int n) /I Chén sv m@i vao trudc sv thir n

{

cur = Nhap1sv();

if (sosv==0) { dau = cuoi = cur; sosv++; return; }

if (sosv==1 || n==1) {cur->tiep = dau; dau = cur; sosv++; return;}
Sinhvien *truoc, *sau;

truoc = dau;

sau = dau -> tiep;

for (int i=1; i<n-1; i++) truoc = truoc->tiep;

sau = truoc->tiep;

truoc->tiep = cur;

cur -> tiep = sau;

SOSV ++,

e Cheén sv mdi vao sau sinh vién thir n.

void Chensau(int n) /l Chén sv m@i vao sau sv thir n

{

cur = Nhap1sv();

if (sosv==0 || sosv<n) { dau = cuoi = cur; sosv++; return; }
Sinhvien *truoc, *sau;

truoc = dau; sau = dau -> tiep;

for (int i=1; i<n; i++) truoc = truoc->tiep;

sau = truoc->tiep;

truoc->tiep = cur;
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cur -> tiep = sau;
SOSV ++;

}

e Xo04 sinh vién thur n.
void Xoa(int n) /[ Xoa sinh vién th&r n
{
if (sosv==1&&n==1) { delete dau ; dau = cuoi = NULL; sosv--; return; }
if (n==1) { cur = dau; dau = cur->tiep; delete cur; sosv--; return; }
Sinhvien *truoc, *sau;
truoc = dau;
sau = dau -> tiep;
for (int i=1; i<n-1; i++) truoc = truoc->tiep;
cur = truoc->tiep; sau = cur->tiep; truoc->tiep = sau;
delete cur;
SOSV --;

e Tao danh sach sinh vién.
void Taods() // Tao danh sach
{
int tiep = 1;
while (tiep) {
Bosung();
cout << "Tiep (0/1) ? " ; cin >> tiep ;

e In danh sach sinh vién.
void Inds() // In danh sach

{
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cur = dau; inti=1;
while (cur != NULL) {
cout << "\nSinh vien thu " <<i<<" \n") ;

cout << "Hoten:" << cur->hoten ;
cout << "Ngay sinh: "

cout << cur -> ns.day <<"/";
cout << cur -> ns.month <<"/";
cout << cur -> ns.year ;

cout << "Diem: " << cur->diem ;

cur = cur->tiep; i++;

e Ham chinh.
void main()
{
clrscr();
Taods();
Inds();
getch();

ll. KIEU HOP

1. Khai bao

Gidng nhu cdu trac, kiéu hop cling c6 nhiéu thanh phan nhung cac thanh phan
ctia ching str dung chung nhau mét viing nhd. Do vay kich thudc ctia mot kiéu hop 1a
d6 dai ctia truong 16n nhat va viéc thay d6i mot thanh phan s& anh huong dén tit ca cac
thanh phan con lai.

union <tén kiéu> {
Danh sach cac thanh phan;

b
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2. Truy cap
C phap truy cép dén cac thanh phan cua hop ciing twong tu nhu kiéu cdu tric,
tic ciing st dung toan tir 1ay thanh phan (ddu chdm . hoic — cho bién con tré kiéu
hop).
Du6i dy 1a mot vi du minh hoa viéc st dung khai bao kiéu hop dé tach byte thap,
byte cao ciia mdt s6 nguyén.

Vidul:
void main()
{
union songuyen {
int n;
unsigned char c[2];
1
cout << "Nhap sb nguyén: " ; cin >> x.n ;
cout << "Byte thap clia x = " << x.c[0] << end| ;

cout << "Byte cao cla x = " << x.c[1] << end];

}

Vidu?2: Ket hop cung kiéu nhém bit trong ciu tric, ching ta c6 thé tim dwogc cac bit
ctia mot s6 nhu chuong trinh sau. Trong chuong trinh ta sir dung mot bién u ¢ kiéu
hop. Trong kiéu hop nay c6 2 thanh phan 14 2 ciu trac 1an lugt ¢6 tén s va f.

union {

struct { unsigned a, b ; } s;

struct {
unsigned n1: 1;
unsigned: 15;
unsigned n2: 1;
unsigned: 7;
unsigned n3: 8;

Tt
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v6i khai bao trén day khi nhap u.s thi n6 cling anh hudéng dén u.t, cu thé
— u.t.nl 13 bit dau tién (0) cta thanh phan u.s.a
— u.t.n2 1a bit 0 cua thanh phan u.s.b

— u.t.n3 1a byte cao cua u.s.b

IV.KIEU LIET KE

C6 thé gan cac gia tri nguyén lién tiép (tinh tir 0) cho cac tén goi cu thé bang kiéu
liét ké theo khai bao sau day:

enum tén_kiéu { d/s tén cac gia tri };
Vi du:
enum Bool {false, true};

khai béo kiéu méi dit tén Bool chi nhan 1 trong 2 gia tri dit tén false va true,
trong do false img v&i gia tri 0 va true ing voi gid tri 1. Cach khai bdo kiéu enum trén
cling trong duong vdi day cac macro sau:

#define false 0
#define true 1

Vi kiéu Bool ta c6 thé khai bao mot s6 bién nhu sau:
Bool Ok, found;

hai bién Ok va found s€ chi nhan 1 trong 2 gia tri false (thay cho 0) hodc true
(thay cho 1). C6 nghia c6 thé gan:

Ok = true;
hoac: found = false;

Tuy nhién khong thé gan cac gid tri nguyén truc tiép cho cac bién enum ma phai
thong qua ép kiéu. Vi du:

Ok =0; /I sai
Ok = Bool(0) ; /[ dang
hoac Ok = false ; /[ dung
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BAI TAP

1. Co the truy nhap thanh phan cua cau truc thong qua con tré nhu sau (véi p 1a con
tré cdu tric va a 1a thanh phan cia cau tric):

A: (*p).a B: *p—a C:avab sai D: avab dung

2. Cho khai bao struct T {int x; float y;} t, *p, a[10]; Cau 1énh nao trong cac cau sau
la khong hop 1€:

WHp=&;  @p=&tx; ()p=u
(4 p=&a (5) p=&a[5]; (6) p=&a[5].y;
A:1,2va3 B:4,5va6 C:1,3vas D:2,4va6
3. Cho céc khai bao sau:
struct ngay {int ng, th, nam;} vaotruong, ratruong;
typedef struct {char hoten[25]; ngay ngaysinh;} sinhvien;
Hay chon cdu dung nhat
A: Khong dugc phép gan: ratruong = vaotruong;
B: sinhvien 14 tén cdu tric, vaotruong, ratruong 14 bién cau tric

C: Co thé viét: vaotruong.ng, ratruong.th, sinhvien.vaotruong.nam dé truy nhap
dén cac thanh phan tuong ung.

D: a, b, ¢c ding
4. Trong cac khoi tao gid tri cho céac cAu trac sau, khéi tao ndao ding:
struct S1{
int ngay, thang, nam;
}s1={2,3};
struct S2 {
char hoten[10];
struct S1 ngaysinh;
}s2={"Ly Ly"1,2,3};
struct S3 {
struct S2 sinhvien;
float diem;
} 83 = {{{"Cbc cbc", {4,5,6}}, 7};
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A:S1vaS2dang B:S2vaS3dang C:S3vaSldung D: Ca 3 cung

ding

S.

dan
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Déi v6i kiéu cau tric, cach gan nao dudi ddy 1a khong duge phép:
A: Gan hai bién cho nhau.
B: Gén hai phan tir mang (kiéu c4u tric) cho nhau
C: Gan mot phan tir mang (kiéu cau tric) cho mot bién va nguoc lai
D: Gan hai mang ciu tric cing s6 phan tir cho nhau
Cho doan chuong trinh sau:
struct {
int to ;
float soluong;
} x[10];
for (inti=0;i<10;i++) cin >> x[i].to >> x]i].soluong ;
Chon cau ding nhat trong cac ciu sau:

A: Poan chuong trinh trén c6 16i cti phap

B: Khong duoc phép sir dung toan tir l1ay dia chi ddi v6i cac thanh phan to va

soluong

C: LAy dia chi thanh phan soluong dan dén chuong trinh hoat dong khong diing

D: Céaa, b, c déu sai

Chon céau ding nhat trong cac ciu sau:

A: Céc thanh phan ctia kiéu hop (union) dugc cip phat mot ving nhé chung

B: Kich thuéc cta kiéu hop bang kich thude cua thanh phan 16n nhét

C: Mot bién kiéu hop c6 thé duoc td chire dé cho phép thay doi duoc kiéu dit liu

ctia bién trong qua trinh chay chwong trinh
D: a, b, c dung
Cho khai bao:
union {
unsigned x;
unsigned char y[2];
} z = {Oxabcd};
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Chon céau ding nhat trong cac cau sau:

A: Khai bao trén 1a sai vi thiéu tén kiéu

B: Khéi tao bién z 1a sai vi chi c6 mét gia tri (Oxabed)

C: z.y[0] = Oxab
D: z.y[1] = Oxab
9. Cho kiéu hop:
union U {
char x[1];
int y[2]; float z[3];
Hu;

Chon cau ding nhat trong céac cau sau:

A: sizeof(U) = 14243 = 6

B: sizeof(U) = max(sizeof(char), sizeof(int), sizeof(float))

C: sizeof(u) = max(sizeof(u.x), sizeof(u.y), sizeof(u.z))

D: b va ¢ dung
10. Cho khai bao:
union {
unsigned Xx;
struct {
unsigned char a, b;
by
} z = {Oxabcd};
Gia tri cua z.y.a va z.y.b tuong Ung:
A: Oxab, Oxcd B: Oxcd, Oxab
11. Cho khai bao:
union {
struct {
unsigned char a, b;

HY;
unsigned x;

C: Oxabcd, 0

D: 0, Oxabcd
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12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

Yz={1.2}};
Gia trj cta z.x bang:
A:513 B: 258

C: Khong xéc dinh vi khéi tao sai D: Khoi tao dung nhung z.x chua c6 gid tri
X¢ét doan 1énh:
union U {
int x; chary;

Ty

u.x =0; u.y = 200;
Tim gia tri ctau.x + u.y ?
A: 122 B: 144 C: 200 D: 400

Cho sb phuc dudi dang cau triic gdm 2 thanh phan 1a thuc va ao. Viét chuong trinh
nhap 2 s6 phurc va in ra tong, tich, hi€u, thuong ctia chung.

Cho phan s6 dudi dang cdu trac gdm 2 thanh phan 14 tir va mau. Viét chuong trinh
nhdp 2 phan s0, in ra tong, tich, hi€¢u, thuong ctia chiing du¢i dang t61 gian.

Tinh s ngay da qua ké tur dﬁl{ niam cho dén ngay hién tai. Qui wdc ngay duoc khai
bao dudi dang cau trac va dé don gian mot nam bat ky duoc tinh 365 ngay va
thang bat ky c6 30 ngay.

Nhép mot ngay thang nam dudi dang cau tric. Tinh chinh xac (ké ca nim nhuan)
sd ngay di qua ké tir ngdy 1/1/1 cho dén ngay do.

Tinh khoang cach giita 2 ngay thang bt ky.
Hién thir cia mot ngdy bat ky nao d6, biét rang ngay 1/1/1 1a thu hai.
Hién thtr ctia mot ngay bat ky nao do, 1dy ngay tht hién tai dé lam chuén.
Viét chuong trinh nhap moét mang sinh vién, thong tin vé mdi sinh vién gdm ho tén
va ngay sinh (kiéu cdu truc). Sap xép mang theo tudi va in ra man hinh
Pé biéu dién s6 phuc c6 thé s dung dinh nghia sau:
typedef struct { float re, im; } sophuc;

Can bo sung thém trudng ndo vao cau trac dé co thé 1ap dugc mot danh sach lién

két cac so phuec.

22.

182

Dé tao danh sach lién két, theo ban sinh vién ndo dudi day khai bao dung ciu tric
tu tro s€ dugce dung:

Sinh vién 1: struct SV {char ht[25]; int tuoi; struct SV *tiep;};
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23.

24.

25.

26.

27.

28.

Sinh vién 2: typedef struct SV node; struct SV {char ht[25]; int tuoi; node *tiep;};
Sinh vién 3: typedef struct SV {char ht[25]; int tuoi; struct SV *tiep;} node;
A:Sinhviénl B:Sinhvién2 C:Sinhvién2va3 D:Sinhviénl,2va3
Lap danh sach lién két chtra bang chir cai A, B, C ... Hay déo phan dau tir A .. M
xuong cudi thanh N, O, ... Z, A, ...M.
Viét chuong trinh tim nguoi cudi cung trong tro choi: 30 nguoi xep vong tron.
Pém vong tron (bat dau tir nguoi so 1) cur dén ngudi thir 7 thi ngudi nay bi loai ra
khdi vong. Hoi ngudi con lai cudi cung ?
Gia su co danh sach lién két ma mdi ndt cua no luu mot gia tri nguyén. Viét
chuong trinh sap xép danh sach theo thir ty giam dan.
Gia str c6 danh sach lién két ma mdi ndt ctia né luu mot gia tri nguyén duoc sap
giam dan. Viét chuong trinh cho phép chen thém mot phan tir vao danh sach sao
cho danh sach van duoc sap giam dan.

Tao danh sach lién két cac sb thuc xi, Xa, ..., xn. Goi m 1a trung binh cong:

X, X, ot X,
m=

n
Hay in lan luot ra man hinh céc gié tri: m, x; - m, X, - m, ..., Xn - m.

Str dung kiéu union dé in ra byte thip, byte cao cia mot sé nguyén.
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CHUONG 6
PO HOA VA AM THANH

}?6 hoa
Am thanh

. PO HOA

1. Khai niém do hoa
a. Diém anh va dé phan giai
Man hinh ¢ ché d6 dd hoa 1a tdp hop cac diém (pixel-picture elements) anh. S6

diém anh va cach b tri theo chiu ngang, doc ciia man hinh dugc goi 1a /do phan giai
(resolution). Vi vay d6 phan giai thuong duoc déc trung boi mot cap s6 chi dinh sb
diém anh theo chiéu ngang va chiéu doc cua man hinh. Vi dy man hinh VGA ¢ mode 2
c6 do phan giai 1a 640x480, tic trén mdi dong ngang clia man hinh c6 thé vé dugc 640
diém anh va trén mdi cot doc vé duogc 480 diém anh. Cac cot va dong dugc danh sb tir
0, theo chiéu tir trai sang phai (ddi véi cot) va tir trén xudng dudi (d6i voi dong). Mot
diém anh hay con goi 1a pixel 1a giao diém ctia mot cot va mot dong nao do6 trén man
hinh va vi tri ciia n6 dugc thé hién boi cap toa do (x,y) voi x biéu dién cho cot va y
biéu dién cho dong. Vi du v6i man hinh trén diém anh “dau tién” nam & goc trén bén
trai ciia man hinh c6 toa d6 (0,0) va diém “cudi cung” & goc dudi bén phai cé toa do
(639,479). Piém c6 toa d6 (150,200) 1a giao diém cua cot thir 150 va dong 200.

b. Trinh diéu khién d6 hoa

Man hinh d6 hoa c6 nhiéu loai khac nhau. Mdi loai man hinh can c6 trinh diéu
khién tuong tmg. C cung céap cac trinh diéu khién man hinh trong thu muc BGI dat
dudi thu muc goéc cua C (TC hoac BC) gom co:

Tén trinh diéu khién Kiéu man hinh do hoa

ATT.BGI ATT & T6300 (400 dong)

CGA.BGI IBMCGA, MCGA va cac may tuong thich
EGAVGA.BGI IBM EGA, VGA va cac may tuong thich
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HERC.BGI Hercules mono va cac may tuong thich
IBM8514.BGI IBM 8514 va cac may tuong thich
PC3270.BGI IBM 3270 PC

Ngoai cac trinh diéu khién trong thu muc BGI con chta cac file font chir c6 dudi
CHR gbom:

GOTH.CHR
LITT.CHR
SANS.CHR
TRIP.CHR

c. Mét (mode) dé hoa

MJdi man hinh dd hoa c6 thé hoat dong dudi nhiéu médt khac nhau. Do phan giai
cua man hinh phu thudc vao tirng mét. Vi du man hinh VGA c¢6 thé hoat dong dudi cac
mét 0 (VGALO: d6 phan giai thap 640x200), 1 (VGAMED: d6 phéan giai trung binh
640x350), 2 (VGAHI: d0 phan giai cao 640x480).

2. Vaolra ché do do hoa
Trong C++ cic ham lién quan dén d6 hoa duoc khai bao trong tép <graphics.h>
a. Khéi déng ché dé dé hoa
void initgraph(int *graphdriver, int *graphmode, char *drivepath)
— drivepath: dudng dan cta thu muc chira cac trinh diéu khién d6 hoa. Néu rdng
s€ tim trong thu muc hi¢n tai.
— graphdriver, graphmode: Chi dinh trinh quan ly va m&t man hinh can st dung.
Trong do6 graphdriver co6 thé nhan 1 trong cac gid tri sau:

DETECT 0
CGA 1
EGA 3
EGA64 4
EGAMONO 5
VGA 9
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Hién nhién viéc chon gid tri cuia graphdriver phai tvong tmg véi man hinh thyc té.
Trong truong hop ta khong biét ching loai thuc té ciia man hinh c6 thé sir dung gia tri
DETECT (hoac 0) la gia tri chi dinh cho chuong trinh ty tim hiéu vé man hinh va goi
trinh diéu khién twong mg. Trong truong hop nay graphmode s€ dugc gan gia tri ty
dong v6i mode c6 do phan giai cao nhit c6 thé. Vé graphmode c6 thé nhéan cac gia tri
sau:

CGACO 0 [320x200

CGAClI 1 [320x200

CGAC2 2 1320x200

CGAC3 3 1320x200

CGAHI 4 |1640x200 | 2color
EGALO 0 |640x200 16 color
EGAHI 1 |640x 350 16 color
EGA64LO 0 |640x200 16 color
EGA64HI 1 |[640x350 | 4 color
VGALO 0 |640x200 16 color
VGAMED 0 |640x 350 16 color
VGAHI 0 |640x480 16 color

Trong qua trinh str dung dé x04 man hinh d6 hoa ta dung ham cleardevice();

b. Két thic ché dé dé hoa

Dé két thiic ché do do hoa vé lai ché d6 van ban ta su dung ham closegraph();

c. L6i dd hoa

- Sau mdi thao tac d6 hoa, ham graphresult() s& cho gia tri 0 néu khong c6 13i,
hodc cac gia tri am (-1 .. -18) twong tng vo1 16i. Ham grapherrormsg(n) tra lai noi
dung 161 va ma 101.

Miléi  Hing 16i (graphresult()) Noi dung 16i (grapherrormsg())

0 grOk No error
-1 grNolnitGraph (BGI) Khéng co BGI
-2 grNotDetected Graphics hardware not detected
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Vidul :

-3 grFileNotFound Device driver file not found

Vi du sau day khoi tao ché d6 d6 hoa véi graphdriver = 0 (DETECT) va thong
bao 16i néu khong thanh cong hodc théng bao ché dé dd hoa ciing nhu mode man hinh.
Dé biét do phan giai ciia man hinh cé thé ding cic ham getmaxx() (s6 cot) va
getmaxy() (sb dong)

void main()

{

}

int gd = DETECT, gm, maloi;
initgraph(&gd, &gm, "C:\\BC\\BGI");
maloi = graphresult();

if (maloi != grOKk)

{
cout << "L6i: " << grapherrormsg(maloi)) << endl;
cout << "An phim bat ky dé dirng "; getch();
exit(1);

} else {
cout << "Ché dd man hinh =" << gd << end|;
cout << "Mode man hinh =" << gm << end|,
cout << "B phan giai: " << getmaxx() << "," << getmaxy() << end|;
getch();

}

closegraph();

Céc phan tiép theo sau day sé& cung cip cac cau lénh dé vé trong ché do do hoa.

3.

a.

Vé diém, dwong, khéi, mau sic
Mau sac

getmaxcolor(): Tra lai s6 hiéu (hang) tvong img v6i mau t61 da cia man hinh
hién tai. Do cac hang mau duoc tinh tir 0 nén sé mau s& bang hang tra lai cong
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thém 1.
e setbkcolor(mau): Pit mau nén. Co tac dung vdi van ban va cac nét vé.
o setcolor(mau): Bit mau v€. Co tac dung v6i van ban va cac nét ve.
e getbkcolor(): Tra lai mau nén hién tai.
e getcolor(): Tra lai mau v& hién tai (tir 0 dén getmaxcolor()).

Vi du: In toa do tai vi tri hién tai cta con tro man hinh. Trong vi du nay chung ta
sir dung cau 1énh sprintf(xau s, "dong dk", cac biéu thirc can in), cau 1énh nay s&
thay viéc in cac biéu thirc ra man hinh thanh in ra x4u s (tirc tao xau s tir cac biéu thuc).
Ngoai ra ham outtextxy(x, y, S) sé€ in xau s tai vi tri (x,y).

void intoado(dx, dy, color)
{
int oldcolor;
oldcolor = getcolor();
setcolor(color);
char td[10];
sprintf(td, "(%d, %d)", getx(), gety());
outtextxy(getx()+dx, gety()+dy, td);
setcolor(oldcolor);

}
b. Vé diém
e putpixel(x, y, ¢): V& diém (x, y) voi mau c.
o getpixel (x, y): Tra lai mau tai diém (x, y).
Vi du 2 : V&bau trdi sao
void sky()
{

int maxx, maxy, maxc;

int i, xarr[3001], yarr[3001];
maxx = getmaxx();

maxy = getmaxy();

maxc = getmaxcolor();
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randomize();
for (i=1;i<3001;i++) {xarr[i]I=random(maxx);yarr[i]=random(maxy);}
while ('kbhit()) {

for (i=1;i<3001;i++)

{

putpixel(xarr[i], yarr[i], random(maxc));delay(1);
}
for (i=1;i<3001;i++)
if (getpitxel(xarr(i], yarr[i]) == random(maxc))
putpitxel(xarr[i], yarr[i], 0);

}
c. Vé dwong thang va gap khic
e line(x1, yl, x2, y2): V& duong thing tir (x1, y1) dén (x2, y2). Con tr6 man
hinh van dung tai vi tri cii.
e lineto(x, y): V& dudng thang tir vi tri hién tai ctia con trd dén vi tr (x, y). con
tro chuyén vé (x, y).

e linerel(dx, dy): Goi (x, y) la vi tri hién tai cua con tr6, 1énh nay s€ v& duong
thang ndi (x, y) v6i diém méi co toa do (x+dx, y+dy). Tac 1énh nay ciing
tuong duong vai 1€nh lineto(getx()+dx, gety()+dy), trong do getx() va gety() 1a
hai ham tra lai vi tri x, y hi¢n tai ctia con tré. Lénh linerel sau khi thyc hién
xong s€ dat con tro tai vi tri cudi cla duong théng vua ve.

Vi du 3 : V& hinh bao thu bang 1 nét.
void baothu()

{
setbkcolor(1);
setcolor(YELLOW);
moveto(100, 100);
lineto(300, 100); lineto(300, 200); lineto(100, 200); lineto(100, 100);
lineto(200, 50); lineto(300, 100);
}
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rectangle(x1, y1, x2, y2): V& hinh khung chir nhat vé1i goc trén bén trai co toa
do (x1, yl) va goc dudi bén phai co6 toa do (x2, y2).

bar(x1, y1, x2, y2): V¢ hinh chit nhat déc. Mau khung duoc dat boi setcolor
va mau nén 13n mau t6 nén dugc dit boi 1énh setlinestyle. Mau nén ngam dinh
la ddc va mau la getmaxcolor.

bar3d(x1, y1, x2, y2, ¢, top): V& hinh tru chir nhét véi day la (x1, y1, x2, y2)
va d6 cao ¢, néu top = 1 hinh s& c¢6 nap va néu top = 0 hinh khong co nip.

Vi du : V& cac hinh khdi chir nhat véi mau nén va mau té khc nhau.

void main()

{

int gdriver = DETECT, gmode;
initgraph(&gdriver, &gmode, "c:\\borlandc\\bgi");
int midx = getmaxx() / 2;

int midy = getmaxy() / 2;

for (int i=SOLID_FILL; i<USER_FILL; i++)

{
seffillstyle(i, i);
bar3d(midx-50, midy-50, midx+50, midy+50, 100, 0);
getch();

}

closegraph();

Ghi chii: dé xo4 diém hodc duong ta vé& lai diém hodc duong d6 bang mau nén hién tai.
Dé biét mau nén hién tai ta sir dung ham getbkcolor().
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d. Cdc thuéc tinh vé dwong (kiéu dwong, d6 réng)

setlinestyle(style, pattern, width): dit cac thugc tinh vé duong v&, trong do
style 1a kiéu duong, pattern 1a mau t6 va width 1a d6 dam cua dudng vé&. Cac
thudc tinh nay dugc giai thich bén dudi.

getlinesettings(struct linesettingstype *info): Lay cac thudc tinh vé dudng
v€ hién tai cho vao bién duogc tro bdi info.

Kié€u cua bién chtra cac thude tinh duong ve:
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struct linesettingstype {
int linetsyle;
int upattern;
int thickness;

}
e Céc hang sb qui dinh cac kiéu duong (style):
style: SOLID_LINE =0
DOTTED_LINE = 1
CENTER_LINE =2
DASHED_LINE =3
USERBIT_LINE = 4, / Kiéu duwong do NSD dinh nghfa
e pattern: Do NSD dinh nghia theo 2 byte cho mt duong. Chi cé tdc dung khi
style = 4.
e Cic hing sb qui dinh d6 dam (d6 day) cua duong (width):
NORM_WIDTH = 1
THICK_WIDTH = 3

Vidu4:
void netve()
{
char *Iname][] = {"Duong lien net", "Duong cham cham",
"Duong trung tam", "Duong dut net", "Duong do NSD dinh nghia" };
int style, midx, midy, mauNSD;
midx = getmaxx() / 2; midy = getmaxy() / 2;
// Mau dwdng dwoc dinh nghia bai NSD "0000000000000001"
mauNSD = 1;
for (style=SOLID_LINE; style<=USERBIT_LINE; style++) {
setlinestyle(style, mauNSD, 1);
line(0, 0, midx-10, midy);
rectangle(0, 0, getmaxx(), getmaxy());
outtextxy(midx, midy, Iname[style]);
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line(midx, midy+10, midx+8*strlen(Iname[style]), midy+10);
getch();
cleardevice();

}
e. Cdc thubc tinh vé hinh (méu té, mau to)
e setfillstyle(mau t6, mau t6): Dt mau to, mau to
e setfillpattern(mau t6, mau t6): Dinh nghia mau to.
o getfillsettings(struct fillsettingstype *info): Ly mau t6 hién tai
struct fillsettingstype {
int pattern;
int color;
I3

e getfillpattern(miu t6): Tra lai mau t6 hién do NSD dinh nghia. La mot con
tro tré dén mang 8 ki tu. Sau day la mot s6 mau t6 va cac hang tuong Uing

EMPTY_FILL 0
SOLID_FILL
LINE_FILL
LTSLASH_FILL
SLASH_FILL
BKSLASH_FILL
LTBKSLASH_FILL
HATCH_FILL
XHATCH_FILL
INTERLEAVE_FILL
WIDE_DOT _FILL
CLOSE_DOT_FILL
USER_FILL

0o N OO 00 B WDN -

- A a O
N = O

Vi du 5 : Dt mau to.

char caro[8] = {OXAA, 0x55, OxAA, 0x55, OXAA, 0x55, OxAA, 0x55};
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maxx = getmaxx();

maxy = getmaxy();

seffillpattern(caro, getmaxcolor());

// T6 man hinh theo mau

bar(0, 0, maxx, maxy);
getch();

f. Vé da giac

Vidub6 :

drawpoly(s6 dinh, vi tri dinh): V& duong da giac theo setlinestyle;
fillpoly(s6 dinh, vi tri dinh): V& hinh da giac dic theo setfillstyle;
Vi tri dinh 13 con tro6 tro dén diy cac toa do, thong thudng diung mang.

bé vé da giac dong phai dua ra n+1 toa do trong do toa do n = toa do 0.

int poly[10];
poly[0] = 20; poly[1] = maxy / 2; /I dinh thir nhat
poly[2] = maxx - 20; poly[3] = 20; // dinh th hai

poly[4] = maxx - 50; poly[5] = maxy - 20; // dinh th( ba
poly[6] = maxx / 2; poly[7] = maxy / 2; // dinh th tw
poly[8] = poly[0]; poly[9] = poly[1];

/I vé da giac

drawpoly(5, poly);

g. Vé dwong cong

arc(x, y, goc dau, goc cuoi, ban kinh): V€ cung tron c6 tam (x, y) voi céc
gbc va ban kinh tuong Ung.

circle(x, y, ban kinh): V& duong tron c6 tam tai (x, y).

pieslice(x, y, goc dau, goc cudi, ban kinh): V& hinh quat tron dic véi mau
hién tai;

ellipse(x, y, goc dau, géc cudi, bkx, bky): V& cung elip véi tim, cac goc va
cac ban kinh theo hoang d¢ va tung do tuwong ung.

fillellipse(x, y, bkx, bky): V¢ hinh elip dac.

sector(x, y, goc dau, goc cudi, bkx, bky): V& hinh quat elip.
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o’

Chu y: Néu goc dau = 0 va goc cudi = 360 cung, 1énh trén s& v& duong tron hoic elip.

Vidu 7 : V& duong tron va elip.

arc(200, 200, 45, 135, 100) ; /I cung tron
arc(200, 200, 0, 360, 100) ; /[ duwdng tron
circle(200, 200, 100) ; /l dwdng tron
ellipse(200, 200, 45, 135, 100, 80) ; /Il cung elip
ellipse(200, 200, 0, 360, 100, 80) ; /I dwdng elip;
seffillstyle(EMPTY_FILL, getmaxcolor());
pieslice(200, 200, 45, 135, 100) ; /I dwdng quat tron
fillellipse(200, 200, 0, 360, 100, 80) ; /I dwdng elip
seffillstyle(SOLID_FILL, getmaxcolor());
pieslice(200, 200, 45, 135, 100); // hinh quat tron;
circle(200, 200, 100); /I hinh tron;
fillellipse(200, 200, 0, 360, 100, 80); /I hinh elip;
sector(200, 200, 45, 135, 100, 80); // hinh quat elip
h. Té méau

o floodfill(x, y, ¢): T6 mau mot hinh kin chira diém x, y va mau vién c. Mau
dung dé to duoc dit boi ham seffillstyle(kiéu t6, mau t6). Vi du:

void fill()

{
rectangle(100, 100, 180, 140); /I V& hinh chir nhat
seffillstyle(1, BLUE); // MAu t6 d&c, mau xanh
floodfill(120, 120, 15); // T hinh chir nhat da vé

int tg[8] = {150, 120, 180, 280, 350, 180, 150, 120};
drawpoly(4, tg);

seffillstyle(2, RED);

floodfill(180, 200, 15);

circle(380, 210, 100);

seffillstyle(3, GREEN);

floodfill(380, 210, 15);
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¥
void fill2() /I V& va t&6 mau day dudng tron lién tiép
{
inti, x=0,y=0,r=0;
for (i=1;i<10;i++) {
r=10%;
y=Xx+=r;
circle(x, y, r);
seffillstyle(i, i);
floodfill(x, y, 15);
}
}

4. Viét van ban trong man hinh dé hoa
a. Viétvan ban

outtext(s) ;

outtextxy(x, y, s) ;

Cau 1énh trén cho phép viét xau ki tu tai vi tri con tro trén man hinh d6 hoa. Cau
lénh tiép theo cho phép viét s ra tai vi tri (x, y). Vi tri con tro sau khi thyc hién
outtext(s) s& dit tai vi tri cudi ctia xau dugc in trong khi vi tri con tro sau khi thyc hién
1énh outtextxy(x, y, s) la khong thay d6i. Vi du sau in ra man hinh db hoa dong chi
"Pay la chuong trinh minh hoa 1énh outtext(s)" tai vi tri (100, 20):

moveto(100, 20) ; I/ chuyen con tro den cot 100, dong 20
outtext("Day la chwong trinh minh hoa Iénh outtext(s)") ; hoac
outtext("Pay la chwong trinh ") ;
outtext("minh hoa Iénh ") ;
outtext("outtext(s)") ;
hozc dong vin ban trén ciing c6 thé dugc in boi 1énh outtextxy(x, v, s);

outtextxy(100, 20, "Bay la chwong trinh minh hoa Iénh outtextxy(x, y, s)");

b. Diéu chinh font, hwéng va c& chir

settextstyle(Font, Hwéng, C& chir);
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a. Font : Gom cac loai font twong Gng véi cac hang sau day:

DEFAULT_FONT 0
SMALL_FONT 1
TRIPLEX_FONT 2
SANS_SERIF_FONT 3
GOTHIC_FONT 4
e Hudng : hudng viét theo kiéu ndm ngang hay thing dimg, twong tng voi cac
hang:
HOIRIZ_DIR 0
VERT_DIR 1

e Co chit : GOm céc c& chit danh sb tang dan tir 1. C& chit ngam dinh 1a 1.

Vi du sau lan luot in tai tam man hinh tén cua cac font voi cac ¢ chitr 16n dan,

theo huéng nim ngang.
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#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
void main()
{
char *fname[] = {"ngam dinh", "Triplex", "Small", "Sans Serif", "Gothic" };
int gdriver = DETECT, gmode;
int font, midx, midy;
int size = 1;
initgraph(&gdriver, &gmode, "C:\\Borlandc\BGI");
midx = getmaxx() / 2; midy = getmaxy() / 2;
for (font = DEFAULT_FONT,; font <= GOTHIC_FONT; font++)
{
cleardevice();
size = font;
settextstyle(font, HORIZ_DIR, size);
outtextxy(midx, midy, fname[font]);



Chwrong 6. D6 hoa va am thanh

getch();
}
closegraph();
}
c. Diéu chinh cédch viét

Theo mdi hudéng (ndm ngang hay thiang ding) c6 3 cach viét twong tmg véi cac
hang s0 sau:

1. Theo huéng nam ngang:
LEFT TEXT =0 : Viét tir trai sang phai.
CENTER TEXT =1 : Viét tir vi tri con tro sang hai bén.
RIGHT TEXE =2 : Viét tir phai sang trai.
2. Theo hudng thang dung:
BOTTOM TEXT =0 : Viét tir duéi 1én.
CENTER _TEXT =1 : Viét tir vi tri con tr6 1én trén va xudng dudi.
TOP_TEXT = 2. Viét tir trén xudng.
Dé chi dinh mot trong cac cach viét trén ta dung 1énh

settextjustify(Theo huwdéng ngang, Theo hwong doc);

5. Chuyén déng

Nguyén tic: x6a hinh ¢ vi tri cii r0i v& lai hinh d6 tai vi tri méi theo huéng
chuyén dong. Dé xo4, ta v& lai hinh ngay tai vi trf cii nhung véi mau vé tring voi mau
nén (do @6 hinh v€& bi chim vao nén giéng nhu da bi xo6a). Dé biét mau nén hién tai c6
thé dung ham setcolor(getbkcolor()). Tém lai c6 thé dua ra so do nhu sau:

— v& lai hinh v&i mau nén tai vi tri c /I xba hinh
— delay // tam dirng
— V& lai hinh (v&i mau cta hinh) tai vi tri m&i // hinh chuyén dén vi tri khac

Céc bude trén néu duoc 1ip di 1p lai ta s& thdy hinh chuyén dong tir vi tri nay dén
vi tri khac.

Déi voi cac hinh vé phirc tap, dé‘xéa nhanh ta c6 thé vé& lai hinh trong ché do
XOR PUT nhu dugc trinh bay trong phan sau.

Chung ta hiy xem qua mot s6 ham phuc tap hon dé v& hinh.
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198

setviewport(x1, y1, x2, y2, clip): Tao mot cta ) moi trong ché do dd hoa.
Khi d6 toa d6 clia cac diém s& dugc tinh lai theo cira s6 mdi nay. Cu thé diém
(x1, y1) cia man hinh bay gio s& lai duoc tinh v6i toa d6 méi 1a (0,0). Néu
clip = 0 s& cho phép cac hinh v& duoc mé rong khoi khung cira s, néu clip =
1 cc phan cua hinh v& nam ngoai khung cira so s& bi cat.

getviewsettings(struct viewporttype *vp): Lay toa do cira so hién tai vao
bién con tré vp. Kiéu cta cua s6 1a mot cAu trac nhu sau:

struct viewporttype {int left, top, right, bottom, clip;};

imagesize(x1, y1, x2, y2): Cho lai kich thudc (byte) cia mot anh bitmap trong
khung chit nhat dugc xac dinh bdi cac toa do (x1, y1, x2, y2).

getimage(x1, y1, x2, y2, *pict): Luu anh tir man hinh vao vung by nhé duogc
tro boi con trd pict.

putimage(x1, y1, *pict, op): Ghi ra man hinh dnh da duoc luu tai vi tri con
tro pict. op la ché do qui dinh viéc hién anh 1én man hinh, mau cua céac diém
s€ duoc qui dinh thong qua mau cua anh dugc luu trong pict va mau hién tai
ctia diém trén man hinh. Hai mau nay s& "tron" theo cac phép toan qui dinh
boi op dudi day dé cho ra mau vé cta anh:

COPY PUT=0 San cau thi

XOR PUT =1 Hodc loai trur (giéng nhau thi bang 0). Dé x6a anh ta co thé
v¢€ lai ching voi ché dg nay.

OR PUT =2 Hoac

AND PUT =3 Va

NOT PUT =4 Not

Vidu 8 : V& banh xe xoay
void bx(int x, inty, int r, float phi, int xoa) // xo& &nh néu xoa = 1

{

inti, x1, x2, y1, y2;
if (xoa) setcolor(BLACK); // @&t mau vé bang mau nén
circle(x, y, r); // vé vanh banh xe
for (i=0; i<6; i++) {
x1 = x+int(r*cos(phi)); y1 = y-int(r*sin(phi));
x2 = x-int(r*cos(phi)); y2 = y+int(r*sin(phi));
line(x1, y1, x2, y2); // v& cac nan hoa
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phi = phi + pi/3;
}
setcolor(WHITE);

}

void xoay()
{
inti,x,y, r;
static float phi = 0;
X = midx; y = midy; r = 100;
while ('kbhit()) {
bx(x, v, r, phi, 0);
delay(100);
bx(x, y, r, phi, 1);
phi = phi-pi/72;

Vi du 8 : V&banh xe lan trén dudng nim ngang

void lan()

{
inti,x,y,r;
float phi=0;

x =0; y = maxy-110; r = 60;
setlinestyle(SOLID_LINE, 1, 3);
line(0, maxy-50, maxx, maxy-50);
setlinestyle(SOLID_LINE, 1, 1);
while (x-r<=maxx) {

bx(x, y, r, phi, 0);

delay(20); bx(x, y, r, phi, 1); x += 1;

// 1léch nhau 60°

// v& banh xe

// tam dwng

/Il xba banh xe

/I xoay di mot goc phi

phi = phi-pi/72;

199



Chwrong 6. D6 hoa va am thanh

}

6. Vé do thi cia cac ham toan hoc

bé v€ do6 thi cua mdt ham todn hoc, ta v€ ting di€ém mot cta do thi. Moi diém
duoc xac dinh bdi cap toa do (x, y) trén man hinh. Do vay can tinh cac diém nay theo
toa do trén man hinh. Cac budc can lam gom co:

e Xac dinh hé truc toa d0. Thong thuong ta s€ léy tam man hinh lam tam hé truc
bang viéc xac dinh lai ctra s6 man hinh bdi cau 1énh:

viewport(midx, midy, maxx, maxy, 0);

trong d6 midx, midy 1a toa d§ tdm man hinh, maxx, maxy la toa d§ goc dudi bén
phai ctia man hinh. Cau 1énh trén tao mot cira so 14 phan tu bén phai, phia dudi cua
man hinh. Tham trji cudi (1) cho phép cac hinh vé& s& dugc v& ra ngoai khung cira s6
nay. Nhu vay tdm man hinh s€ bién thanh tAm cta hé truc toa do. Toa do cua tdm man
hinh bay gid duoc tinh 1a (0,0).

e Xac dinh ti 1&: Can xac dinh mot don vi cia x va y clia ham can vé sé tuong
g v&i bao nhiéu diém trén truc x va y ctia man hinh. Do sé diém theo chiéu
rong va chiéu cao ctia man hinh khac nhau va do gia tri ciia ham (y) c6 thé rit
16n so v6i gia tri cia ddi (x) (vi du ham y = x”) hodc rit bé (vi dy ham y =
sinx) nén cac ti 1¢ nay theo x va y c6 thé khac nhau dé hinh vé& trén man hinh
duoc can ddi. Viéc xac dinh cac ti 18 nay phu thudc vao kinh nghiém va
thudng duge diéu chinh sau khi chay thir chuwong trinh.

e V&hé truc : Co thé v& hé truc toa do hay khong. Ham sau cho phép v€ céc truc
toa do vaoi tdm nam gitra man hinh.

void vetruc() /I Ve truc toa do
{
line(0, midy, maxx, midy); /[ truc hoanh
line(maxx-7, midy-3, maxx, midy); /I mui ten

line(maxx-7, midy+3, maxx, midy);

line(midx, 0, midx, maxy); /[ truc tung
line(midx-3, 7, midx, 0); /[l mui ten
line(midx+3, 7, midx, 0);

outtextxy(midx+6, midy+6, "(0, 0)"); // in toa do (0,0)
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Céc vi du sau s€ vé do thi cia mdt s6 ham quen thudc.

void Sinx() /I Do thi ham Sinx
{
int tileX = 20, tileY = 60; /I Tilé theo XvayY
intx, vy, i

setviewport(midx, midy, maxx, maxy, 0);
for (i = -400; i<=400; i++) {

X = 2*pi*i*tileX/200;

y = sin(2*pi*i/200)*tileY;

putpixel(x, y, 1);

}
setviewport(0, 0, maxx, maxy, 0);
}
void Sinoverx() /I Ham Sinx/x
{
float t;
float tileX = 50/pi;
float tileY = 80;
intx,vy;
for (x = 30; x < maxx-30; x++) {
t = ((x==midx)? 1 : (x-midx))/tileX;
y = midy - int(sin(t)/t*tileY);
putpixel(x, y, 2);
}
}
Ve do thi theo tham so (x = x(t), y = y(t))
void Hypocycloide() // Ham x = cos, y = sin’t
{ II't € [0, 2r]
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float t;

inti, x, y;

for (i = 0; i<1000; i++) {
t = (pi/500)%i;
x = int(120*pow(cos(t), 3)) + midx;
y = int(120*pow(sin(t), 3)) + midy;
putpixel(x, y, 3);

}
}
void Trocoide() /l Ham (2t-3sint, 2-3cost)
{ It e[-9, 9]
float t;
inti, x, y;
for (i = -1000; i<=1000; i++) {
t=0.01%;
x = int(15*(2*t-3*sin(t))) + midx;
y = -int(10*(2-3*cos(t))) + midy;
putpixel(x, y, 4);
}
}
void So03() Il x = sintcos?t + sint
{ /l'y = sin*tcost, t e [0, 2n]
float t;
inti, x,y;
for (i = 0; i<=1000; i++) {
t = (pi/500)%i;
x = int(150*(sin(t)*(1+cos(t)*cos(t)))) + midx;
y = int(200*sin(t)*sin(t)*cos(t)) + midy;
putpixel(x, y, 5);
}
}
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Ve do thi theo toa do cuc r = ¢(0)

void Archimede() /[ Hamr =0, 6 € [0, 40]
{
inti, x,y;
floatr, t;
for (i = 0;i<=2500;i++) {
t =0.02%;

x = int(3*t*cos(t))+midx;
y = -int(3*t*sin(t))+midy;
putpixel(x, y, 6);

}
}
void Hoahong() /l Ham r = sin20, 6 < [0, 2x]
{
inti, x, y;
floatr, t;
for (i = 0;i<=2000;i++) {
t = (pi/500)%i;
x = int(150*(sin(2*t)*cos(t)))+midx;
y = int(150*sin(2*t)*sin(t))+midy;
putpixel(x, y, 7);
}
}

Chuong trinh dudi day cho phép v& hai mat trong khong gian 3 chiéu duoc cho
sin(~Jx* +y*)
2 2

A/ X +y
typedef struct TOADO {

int OX, QY, UX, UY, Uz, [/l truc hoanh, tung va don vi cac truc
double Xx, Xy; // goc (OX, ox), (OY, oy)

boi hai ham f= sinx.siny va g =
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I3

TOADO gr3 = {320, 20, 20, 20, 20, 0.8*pi, 0.2*pi };

void Vetruc() /I Ve truc Ox, Oy
{

setviewport(0, 0, maxx, maxy, 0);
settextstyle(DEFAULT_FONT, HORIZ_HUONG, 0);
setcolor(WHITE);

line(0, midy, maxx, midy);

line(maxx-7, midy-3, maxx, midy); line(maxx-7, midy+3, maxx, midy);
line(midx, 0, midx, maxy);

line(midx-3, 7, midx, 0); line(midx+3, 7, midx, 0);
outtextxy(midx+6, midy+6, "(0, 0)");

outtextxy(maxx-18, midy+6, "x"); outtextxy(midx+8, 6, "y");
setbkcolor(CYAN); setcolor(RED);
settextstyle(TRIPLEX_FONT, HORIZ_HUONG, 2);
outtextxy(10, 0, "DO THI KHONG GIAN 3 CHIEU");

}

int X(double x, double y, double z) // doi toa do xyz sang truc X

{

return gr3.0X + x*gr3.UX*cos(gr3.Xx) + y*gr3.UY*cos(gr3.Xy);
}

int Y(double x, double y, double z) // doi toa do xyz sang truc Y

{

return gr3.0Y + x*gr3.UX*sin(gr3.Xx) + y*gr3.UY*sin(gr3.Xy) — z*gr3.UZ,

}
double f(double x, double y) /l Ham f(x, y) can ve
{
return 4*sin(x)*sin(y);
}
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double g(double x, double y) /l Ham g(x, y) can ve

{

}

return 5*sin(sqrt(x*x+y*y))/sqrt(x*x+y*y);

void Vehamf()

{

double x, y, z;

double xa = -6.28, xb = 6.28;

double ya = -6.28, yb = 6.28;

double xp = 0.2, yp = 0.2;

int mat[8];

settextstyle(TRIPLEX_FONT, HORIZ_HUONG, 1);
outtextxy(10, 20, "Ham z = sinx.siny");
setviewport(0, midy, maxx, maxy, 0);

for (x = xa; x <= xb; x+=xp) /I ve mat an
for (y = ya; y <= yb; y+=yp)
{
if (kbhit()) return;
z =f(x, y); /I diem A
mat[0] = X(x, y, z); mat[1] = Y(X, Y, 2);
z = f(x, y+yp); // diem B

mat[2] = X(x, y+yp, z); mat[3] = Y(X, y+yp, z);

z = f(x+xp, y+yp); I/l diem C
mat[4] = X(x+xp, y+yp, z); mat[5] = Y(x+xp, y+yp, z);
z = f(x+xp, y); // diem D
mat[6] = X(x+xp, y, z); mat[7] = Y(x+xp, y, 2);

if ((mat[3]-mat[1]) * (mat[6]-mat[0]) —

(mat[7]-mat[1]) * (mat[2]-mat[0]) < 0)
seffillstyle(1, YELLOW); else setffillstyle(1, GREEN);
fillpoly(4, mat);
delay(10);
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}
getch();
}
void Vehamg()
{
double x, y, z;
double xa =-10, xb = 10;
double ya =-10, yb = 10;
double xp = 0.1, yp = 0.1;
settextstyle(TRIPLEX_FONT, HORIZ_DIR, 1);
outtextxy(10, 20, "Ham z = sin(sqrt(x*x+y*y))");
outtextxy(100, 30, "------------ ");
outtextxy(115, 40, "sqgrt(x*x+y*y)");
setviewport(0, midy, maxx, maxy, 0);
setcolor(BLUE);
for (x = xa; x <= xb; x+=xp)
for (y = ya; y <= yb; y+=yp)
{
if (kbhit()) return;
z=4g(x, y); lineto(X(x, y, z), Y(X, Y, 2));
delay(10);
}
getch();
}
void main()
{
Initgraph(); Vetruc(); Vehamf();
cleardevice(); Vetruc(); Vehamg();
closegraph();
}
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. AM THANH

Am thanh duoc dic trung boi cao do (tén sé) va truong do (do dai). Viéc tao ra
mot chuoi am (bai hat chang han), 1a sy két hop 1ap di 1ap lai cua cidc ham sau véi cac
tham s6 n va t dugc chon thich hop.

— sound(n): phat Am ra loa may tinh véi tin sé n.
— delay(t): kéo dai trong t miligiay.
— nosound(): tit Am thanh da phat.

Vi du 1 : Tiéng coi bao dong
void coi(int cao; int thap)

{
do {
sound(cao); delay(400); sound(thap); delay(400);
} while ('kbhit())
nosound();
}

Vi du 2 : Tiéng bong nay
void bong(int cao; int thap)

{
int sodem = 20;
while (sodem > 1) {
sound(thap-2*sodem); delay(sodem*500/20);
nosound(); delay(100);
sound(cao); delay(sodem*500/15); nosound(); delay(150);
sodem --;
}
¥
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Vidu3 : Tiéng bom
void bong(int cao; int thap; int t)
{
int sodem = thap;
while (sodem <= cao) {
sound(sodem); delay(t/sodem*75);
sodem += 10;
}
for (sodem =1 to 3) {
nosound();
sound(40); delay(500); nosound(); delay(100);

}
sound(40); delay(3000); nosound();

Dé tao am phat ciia mot not nhac c6 tan so (cao do) n va dai trong t miligidy can
vieét ham :

void not(unsigned n, float t);

{
sound(n);
delay(t);
nosound();
}

Vi du 4 : Choi bai hat Tién quan ca trén nén cd do sao vang.
#include <stdio.h>
#include <stdlib.h>
#include <graphics.h>
#include <dos.h>

// cao d6 cla cac ndt nhac

#define dol 66 #define dodl 70 #define rel 73
#define redl 78 #define mil &2 #define fal 86
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#define fadl
#define lal
#define do2
#define re2
#define fa2
#define sold2
#define si2
#define re3
#define fa3
#define sold3
#define si3
#define re4
#define fa4
#define sold4
#define si4

91

108
130
148
176
209
247
297
352
415
495
594
704
836
990

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

soll
lad1
dod2
red2
fad2
la2
do3
red3
fad3
la3
do4
red4
fad4
lad
lang

96
115
139
156
188
230
264
313
374
440
528
625
748
880
30000

void not(unsigned caodo, float truongdo)

{ sound(caodo); delay(truongdo); nosound(); }

void main()

{

int gdriver = DETECT, gmode;
initgraph(&gdriver, &gmode, "c:\\borlandc\\bgi");

int star[20] = {320, 150, 285, 225, 200, 225, 270, 270, 240, 350,

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

sold1
sil
re2
mi2
sol2
lad2
dod3
mi3
sol3
lad3
dod4
mi4
sol4
lad4

320, 300, 390, 350, 360, 270, 430, 225, 345, 225};
setbkcolor(RED); setcolor(YELLOW),
seffillstyle(SOLID_FILL, YELLOW);

fillpoly(10, star);

Il Trwdng d6 cac ndt nhac

float d = 300;
float tr = 2*d;

I/l den
I/ tréng

/I V& la co do sao vang

102
122
148
164
196
233
281
330
396
468
565
660
792
935
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float tro = 4*d; /] tron

float md = d/2; / méc den
float mk = d/4; /l moce kép
float m3 = d/8; I méc 3
float m4 = d/16; Il méc 4
float dc = 3*d/2; // den ch&dm
float trc = 3*d; // trdng chdm
float troc = 6*d; // trdn cham

/I Choi bai TQC

not(re2, d); not(mi2, d); not(re2, d); not(sol2, tr); not(sol2, tro);
not(la2, d); not(sol2, d); not(si2, tr); not(si2, tro); not(la2, d);
not(sol2, d); not(mi2, tr); not(sol2, tr); not(sol2, d); not(mi2, tro);
not(re2, d); not(si2, d); not(re2, tro); not(sol2, d); not(la2, d);
not(si2, tr); not(si2, tr); not(si2, tr); not(la2, d); not(sol2, d);
not(re3, tro); not(si2, d); not(sol2, d); not(la2, tr); not(la2, tr);
not(si2, tr); not(fad2, d); not(re2, d); not(sol2, tro); not(si2, d);
not(do3, d); not(re3, tr); not(re3, tr); not(mi3, tro); not(re3, d);
not(si2, tro); not(si2, tr); not(la2, d); not(sol2, tr); not(re2, tr);
not(fad2, tr); not(fad2, d); not(la2, d); not(sol2, tr); not(si2, d);
not(do3, d); not(re3, tr); not(re3, tr); not(mi3, tro); not(re3, d);
not(si2, tro); not(si2, tr); not(la2, d); not(sol2, tr); not(sol2, tr);
not(re2, tro); not(re3, tro); not(si2, tr); not(sol2, tr); not(mi3, tro);
not(re3, tr); not(si2, d); not(la2, d); not(re2, d); not(la2, tr);
not(la2, tro); not(si2, tr); not(sol2, tro);

closegraph();
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A e

10.

BAI TAP

V& hai hinh chit nhat, 1an lugt cho mat ting hinh, roi hién lai ca hai.
Biéu dién ddy 5 gi4 tri (dugc nhép tir ban phim) bang biéu d6 bar.
Biéu dién ddy 5 gid tri (dugc nhp tir ban phim) bang biéu d6 hinh quat.
V& mdt ban cd qudc té v6i cac 6 den tring.
Viét chuangNtrinh v& d6 thi ham sé‘y = 100*sin(x/4.8) trong khoang x € [0, 60]
vo1 gia tri moi budc Ax =0,1. Yéu cau :
— nén man hinh mau den.
— truc toa do mau xanh 14 cay
— @6 thi mau tring.

Viét chuong trinh v€ tam giac véi cac toa dd dinh lan Iu:qt la A(300, 20), B(100,
220), C(500, 220) va duong tron ngoai ti€p cua nd. Yéu cau :

— nén man hinh mau den.
— cdac canh tam gidc mau xanh 1a cay
— duodng tron ngoai ti€p mau doé tuoi.

Viét chuong trinh v& hinh chit nhat ¢o toa d6 dinh goc trén bén trai la (100,150),
chiéu ngang 120, chiéu doc 90 va dudng tron ngoai tiép nd. Yéu cau :

— nén man hinh mau den.

— cac canh hinh chit nhat mau xanh da troi.

— duong tron ngoai tiép mau do tuoi.
V& tam giac noi tiép trong hinh tron, hinh tron ndi tiép trong elip. T6 cac mau khac
nhau cho cac mién tao bdi cac duong trén.
V& mot dai phat song. Cac vong song phat tir dinh cia thap & tdm man hinh lan toa
ra chung quanh. Qua trinh 13p dén khi an phim bat ky thi dung.
V& hai hinh ngudi di vao tir 2 phia man hinh véi téc do khac nhau. Gip nhau hai
hinh nguoi xoay lai va di ngugce vé 2 phia man hinh. Chuong trinh dung khi cd hai
da di khuat vao hai phia cua man hinh.
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CHUONG 7
LOP VA POI TUONG

Lap trinh c6 cdu tric va 1ap trinh huéng ddi tuong
Lép va ddi tuong

Dbi cuia phuong thirc - Con tré this

Ham tao (contructor)

Ham huy (destructor)

Céac ham truc tuyén (inline)

I. LAP TRINH CO CAU TRUC VA LAP TRINH HUONG DPOI TUONG

1. Phwong phap lap trinh cau trac

Lap trinh cdu trac 1a t6 chirc chwong trinh thanh cic chuong trinh con.
Trong mot s6 ngén ngtr nhu PASCAL c6 2 kiéu chuong trinh con 1a thu
tuc va ham, con trong C++ chi c6 mot loai chuong trinh con 1a ham.

Ham 1a mgt don vi chuong trinh dgc 1ap dung dé thyc hién mot phan viéc
nao d6 nhu: Nhap so6 liéu, in két qua hay thuc hién mdt s6 cong viéc tinh
toan. Ham can c6 doi va cac bién, mang cuc bo dung riéng cho ham.

Vig¢c trao doi dir liéu gitra cac ham thyc hién thong qua cac doi va cac bién
toan cuc.

Mot chuong trinh cau tric gom céc cau truc dir li¢u (nhu bién, mang, ban
ghi) va cac ham, thu tuc.

Nhi¢m vu chinh cua viéc t6 chirc thiét ké chuong trinh cau truc 1a t6 chuc
chuong trinh thanh cac ham, thu tuc.

Vi du, ta xét yéu cdu sau: Viét chuong trinh nhap toa do (x,y) cia mot day
di€ém, sau do tim mot cap diém cach xa nhau nhat.

Trén tu tudng cua 1ap trinh cau tric c6 thé té chirc chuong trinh nhu sau:

Str dung 2 mang thyuc toan bd x va y dé chira toa do diy diém.

Xay dung 2 ham:

Ham nhapsl| dung dé nhap toa do n diém, ham nay c6 mot doi 1 bién nguyén
n va duoc khai bao nhu sau:

void nhapsl(int n);

Ham do_dai dung dé tinh do dai doan théng di qua 2 diém co chi sb 13 i va i
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no duoc khai bao nhu sau:
float do_dai(int i, int j);
Chuong trinh C cta vi dy trén duoc viét nhu sau:
#include <stdio.h>
#include <conio.h>
#include <math.h>
float x[100],y[100];
float do_dai(int i, int j)

{
return sqrt(pow(x[i]-x[j],2)+pow(y[il-y[il.2));
}
void nhapsl(int n)
{
inti;
for (i=1; i<=n; ++i)
{
printf("\n Nhap toa do x, y cua diem thu %d : ",i);
scanf("%f%f",&x[i],&yl[i]);
}
}
void main()
{

intn, i, j, imax,jmax;
float d, dmax;
printf("\n So diem N=");
scanf("%d", &n);
nhapsl(n);
dmax=do_dai(1,2);imax=1; jmax=2;
for(i=1; i<=n-1; ++i)
for (j=i+1; j<=n; ++j)
{

d=do_dai(i,j);

if (d>dmax)
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dmax=d;

imax=i; jmax=j;

}
printf("\nDoan thang lon nhat co do dai bang: %0.2f",dmax);

printf("\n Di qua 2 diem co chi so la %d va %d",imax,jmax);
getch();

2. Phwong phap lap trinh hwéng déi twong

La lap trinh ¢ cdu trac + triru twong hoa dir liéu. C6 nghia chuong trinh t6
chtrc dudi dang cau trac. Tuy nhién viéc thiét ké chuong trinh s& xoay quanh di
liéu, 1y dir liéu 1am trung tam. Nghia 13 tra 101 cAu hoi: Chuong trinh lam viée véi
nhirng ddi tuong dir li€u nao, trén céc ddi tuong dir li€u nay can thao tac, thuc hién
nhimg gi. Tir d6 gan véi mdi ddi tugng dit lidu mot sd thao tac thuc hién c¢d dinh
riéng cua doi tuong dir li¢u do, diéu nay s€ qui dinh chat ché hon nhiing thao tac
nao dugc thuc hién trén doi tuong dir li¢u nao. Khac véi 1ap trinh cAu tric thuan
tuy, trong do6 dir liéu duoc khai bdo riéng 1€, tach roi1 véi thao tac xu 1y, do do viée
xtr 1y dir liéu thuong khong thong nhat khi churong trinh dugc xay dung tir nhiéu 1ap
trinh vién khac nhau.

Tu dé lap trinh hudéng dbi tugng duoc xdy dung dua trén dac trung chinh la
khai niém déng goéi. Pong goi 1a khai niém trung tdm cua phuong phap lap trinh
huéng ddi tuong, trong d6 dir liéu va céac thao tac xir Iy nd s& dugc qui dinh trudce
va "dong" thanh mot "g6i" thdng nhat, riéng biét v6i cac dir liéu khéc tao thanh kiéu
dir liéu véi tén goi 1a cac 16p. Nhu vay mot 16p khong chi chira dit 1iu binh thuong
nhu céc kiéu dir liéu khac ma con chtra cac thao tac dé xu 1y dir liéu nay. Cac thao
tac dugc khai bao trong goi dir li€u nao chi xtr 1y dir liéu trong goéi do va nguoc lai
dir li€u trong mot goi chi bi tdc dong, xr 1y boi thao tac da khai bao trong gbéi do.
Piéu nay tao tinh tdp trung cao khi 1ap trinh, moi ddi tuong trong moét 16p s€ chtra
cung loai dir liéu dugc chi dinh va cung dugc xir Iy boi cac thao tdc nhu nhau. Moi
1ap trinh vién khi lam viéc vo1 dir liéu trong mot goi déu sir dung cac thao tac nhu
nhau dé xtr 1y dir lidu trong goi do. C++ cung cap cach thirc dé tao mot cau trac dir
liéu méi thé hién cac goi noi trén, cau trac dit liéu nay duoc goi 1a 16p.

Dé minh hoa cac khai niém vira néu vé kiéu dir liéu 16p ta trd lai xét bai toan
tim d6 dai 16n nhat di qua 2 diém. Trong bai toan nay ta gdp mot thuc thé 1a day
diém. Cac thanh phan dir liéu cua 16p day diém gom:

e Bién nguyén n 1a sb diém cia diy

e Con tro x kiéu thuc tro dén ving nhé chira diy hoanh d6
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e Con tro y kiéu thuc tro dén ving nhé chtra diy tung do
Céc phuong thirc can dua vao theo yéu cau bai toan gom:
e Nhap toa d6 mot diém
e Tinh do dai doan thang di qua 2 diém
Duéi day 1a chuong trinh viét theo thiét ké huéng dbi tuong.
#include <stdio.h>
#include <conio.h>
#include <math.h>
#include <alloc.h>
class daydiem
{
int n;
float *x,*y;
public:
float do_dai(int i, int j)
{
return sqrt(pow(x[il-x[j],2)+pow(y[il-y[il.2));
}
void nhapsl(void);
I3
void daydiem::nhapsl(void)
{
int i
printf("\n So diem N=");
scanf("%d",&n);
x = (float*)malloc((n+1)*sizeof(float));
y = (float*)malloc((n+1)*sizeof(float));
for (i=1; i<=n; ++i)
{
printf("\n Nhap toa do x, y cua diem thu %d : ",i);
scanf("%f%f",&x[i],&yl[i]);
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void main()

{
clrscr();
daydiem p;
p.nhapsl();
int n,i,j,imax,jmax;
float d,dmax;
n=p.n;
dmax=p.do_dai(1,2);imax=1; jmax=2;
for (i=1;i<=n-1;++i)
for (j=i+1;j<=n;++j)

{
d=p.do_dai(i,j);
if (d>dmax)
{
dmax=d,;
imax=i; jmax=j;
}
}

printf("\n Doan thang lon nhat co do dai bang: %0.2f",dmax);
printf("\n Di qua 2 diem co chi so la %d va %d" , imax,jmax);
getch();

Il. LOP VA POl TUONG

Trong 1ap trinh hudng 601 tuong, 16p (class) la mot khai niém rit quan trong,
n6 cho phép giai quyét cac van dé phirc tap cua viée lap trinh. Mot 16p don (dugc
dinh nghia nhu struct, union, hodc class) bao gém cac ham va di liéu c6 lién quan.
Cac ham nay 1a cac ham thanh phin (member functon) hay con 1a phuong thirc
(method), thé hién tac dong cua 16p cé thé duoc thuc hién trén dit liéu cua chinh 16p
dé (data member).

Cung glong nhu ciu triic, 16p c¢6 thé xem nhu mot kiéu dit lidu. Vi vay 16p con
goi la kiéu ddi tuong va 1op dugc dung dé khai bao cac bién, mang dbi twong (nhu
thé dung kiéu int dé khai bao cac bién mang nguyén).

Nhu vay tir mot 16p c6 thé tao ra (bang cach khai bao) nhiéu dbi twong (bién,
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mang) khac nhau. Mdi d6i twong ¢ ving nhé riéng cia minh va vi vay ta ciing ¢
thé quan ni€m 16p chinh 1a tap hop cac doi tugng cung kicu.

1. Khai bao I&p
Pé khai bao mdt 16p, ta str dung tir khoa class nhu sau:
class tén_lép
{
Il Khai bao cac thanh phan dir liéu (thudc tinh)
/I Khai bao cac phwong thirc (ham)
}

Chu y: Viéc khai bao mot 16p khong chiém gilr bd nho, chicac dbi tuong cua
16p moi thuce sy chiém gitt bo nhd.

Thudc tinh cua 16p co thé la cac bién,vméng, con tro ¢6 kiéu chuén (int, float,
char, char®, long,...) hodc kiéu ngoai chuan da dinh nghia trude (cau trac, hop,
16p.,...). Thudc tinh cua 16p khong thé c6 kiéu cua chinh 16p do, nhung c6 thé 1a con
tro cua lop nay, vi du:

class A
{
A X; //IKhéng cho phép, vi x c6 kiéu l6p A
A*p; //Cho phép , vi p la con tré kiéu 16p A
1

2. Khai bao cac thanh phan cua I&p (thudc tinh va phwong thirc)

a. Cac twr khéa private va public

Khi khai bao cac thanh phan dit liéu va phuong thitc ¢6 thé dung cac tir khoa
private va public dé quy dinh pham vi str dung cta cac thanh phan nay. Trong d6 tir
khoa private qui dinh cac thanh phan (dugc khai bao véi tir khoa nay) chi duge st
dung bén trong 16p (trong than cac phuong thirc cua 16p). Cac ham bén ngoai 16p
(khong phai 1a phuong thirc cua 10p) khong duoc phép sir dung cac thanh phan nay.
Dac trung nay the hién tinh che gidu thong tin trong ndi bo cua 16p, dé dén duoc cac
thong tin ndy cin phai thong qua chinh céc thanh phan ham cua 16p d6. Do vay
thong tin ¢6 tinh toan ven cao va viéc xir 1y thong tin (dit liéu) ndy mang tinh thong
nhat hon va hau nhu dit liéu trong cac 16p déu duoc khai bao véi tir khoa nay.
Nguoc lai v6i private, cac thanh phan dugc khai bao véi tir khoa public duoc phép
su dung ¢ ca bén trong va bén ngoai 10p, diéu nay cho phép trong chuong trinh c6
thé sir dung cac ham nay dé truy nhap dén dit liéu cta 16p. Hién nhién néu cac thanh
phan dir liéu da khai bao 1a privte thi cac thanh phan ham phai c6 it nhat mot vai
ham dugc khai bao dang public dé chuong trinh c6 thé truy cép duoc, néu khong
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toan bo 16p sé& bi dong kin va diéu nay khong gitp gi cho chuwong trinh. Do vay cach
khai bao 16p twong ddi phd bién 1a cac thanh phan dir lidu dugce ¢ dang private va
thanh phan ham dudi dang public. Néu khéng quy dinh cu thé (khong dung céc tir
khod private va public) thi C++ hiéu d6 1 private.

b. Cdc thanh phan d liéu (thudc tinh)

Puoc khai bao nhu khai bao cac thanh phéan trong kiéu céu trac hay hop. Binh
thuong cac thanh phan nay dugc khai bao 1a private dé bao dam tinh gidu kin, bao
v¢€ an toan dir li€u cua 16p khong cho phép cac ham bén ngoai xam nhap vao céac dir
liéu nay.

c. Cac phwong thirc (ham thanh vién)

Thudng khai béo 13 public dé ching c6 thé duoc goi téi (str dung) tir cac ham
khéc trong chuong trinh.

Céc phuong thirc c6 thé duoc khai bao va dinh nghia bén trong 16p hodc chi
khai bdo bén trong con dinh nghia cu the cia phuong thirc co thé duoc viét bén
ngoai. Thong thuong, cac phuong thirc ngan duogc viét (dinh nghia) bén trong 10p,
con cac phuong thire dai thi viét bén ngoai 16p.

Mot phuong thirc bat ky cia mot 16p, c6 thé str dung bat ky thanh phan (thudc
tinh va phuong thirc) nao ctua 16p do va bat ky ham nao khéac trong chuong trinh (vi
pham vi st dung cia ham la toan chuong trinh).

Gia tri tra vé ctia phuong thirc ¢6 thé c6 kiéu bat ky (chudn va ngoai chuan)

Vi du sau s€ minh hoa cac d@éu noi trén. Chung ta sé dinh nghia 16p dé mo ta
va xu ly cac diém trén man hinh d6 hoa. Lép duogc dat tén 1a DIEM.

e Céc thudc tinh cua 16p gdm:

int x ; // Hoanh d6 (coét)
inty; // Tung d6 (hang)
intm ; // Mau

e Cac phuong thuc:
Nhap dit liéu mot diém
Hién thi mot diém
An mot diém
Lép diém duogc xdy dung nhu sau:
#include <iostream.h>
#include <graphics.h>
class DIEM

{
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private:
intx,y, m;
public:
void nhapsl() ;
void hien() ;
void an() { putpixel(x, y, getbkcolor());}

I3
void DIEM::nhapsl()
{
cout <<"\n Nhap hoanh do (cot) va tung do (hang) cua diem: ";
cin >>x>>vy;
cout << "\n Nhap ma mau cua diem: ";
cin>>m;
}
void DIEM::hien()
{
int mau_ht ;
mau_ht = getcolor();
putpixel(x, y, m);
setcolor(mau_ht);
¥

Qua vi du trén co thé rt ra mot sb chu V sau:

+ Trong ca 3 phuong thie (du viét trong hay viét ngoai dinh nghia 16p) déu
dugc phép truy nhap dén cac thudc tinh x, y va m cua 16p.

+ Cac phuong thirc viét bén trong dinh nghia 16p (nhu phwong thirc an() )
duoc viét nhu mot ham thong thuong.

+ Khi xay dung cic phuong thirc bén ngoai 16p, can dung thém tén 16p va
todn tor pham vi :: dat ngay trudc tén phuong phtic dé quy dinh 1o day la
phuong thure cta 16p nao.

3. Bién, mang va con tré déi twong

Nhur dé noi ¢ trén, mot 16p (sau khi dinh nghia) c6 thé xem nhu mot kiéu ddi
tugng va c6 thé dung de khai bao cac bién, ‘mang dbi tuong. Cach khai bao bién,
mang ddi twong cling giéng nhu khai béo bién, mang cac kiéu khac (nhu int, float,
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cAu tric, hop....), theo mau sau:
Tén_lép danh sach déi ;
Tén_lép danh sach mang ;
Vi du sir dung DIEM ¢ trén, ta co thé khai bao céac bién, mang DIEM nhu sau:
DIEM d1,d2,d3; // Khaibdo 3 bién déi twong d1, d2, d3
DIEM d[20] ; // Khai bao mang dbi twong d gdm 20 phan to
Mbi d6i tuong sau khi khai bao s€ dugc cap phat mot vung nho riéng dé chua
cac thugc tinh cua n6. Chu y rang s€ khong c6 vung nho riéng dé chira cac phuong
thirc cho moi doi tuong, cac phuong thire s€ dugce s dyung chung cho tat ca cac doi
tuong cung 16p. Nhu vay ve bd nhd duoc cap phat thi doi twong giong cau truc.
Trong truong hop nay:
sizeof(d1) = sizeof(d2) = sizeof(d3) = 3*sizeof(int) = 6
sizeof(d) = 20*6 = 120

a. Thuéc tinh caa déi twong

Trong vi du trén, mdi dm tuong dl1, d2, d3 va m01 phan tir d[i] déu c6 3 thudc
tinh la x, y, m. Chu y la mdi thudc tinh deu thudc vé mot ddi tuong, vi vay khong
thé viét tén thudc tinh mot cach riéng r& ma bao gid ciing phai c6 tén ddi tuong di
kém, gidng nhu cach viét trong cau tric ciia C. N6i cach khéc, cach viét thudce tinh
ctia ddi twong nhu sau:

tén_doéi_twong.Tén_thudc_tinh

Vi cac dbi tuong dl1, d2, d3 va mang d, c6 thé viét nhu sau:

d1.x; /I Thudce tinh x ctia déi twong d1
d2.x; /I Thudc tinh x cta déi twong d2
d3.y; /I Thuéc tinh y cta déi twong d3
d[2].m; /I Thudc tinh m ca phan t& d[2]

d1.x = 100; /I Gan 100 cho d1.x
d2.y =d1.x; / Gan d1.x cho d2.y

b. St dung cac phwong thirc

Ciing gidng nhu ham, mot phuwong thic dugc sir dung thong qua 10i goi. Tuy
nhién trong 16i goi phuwong thirc bao gi' cling phai c¢6 tén ddi twong dé chi rd
phuong thirc thuc hién trén cac thude tinh ctia ddi trong nao.

Vi du 101 goi sau s€ thuc hién nhép sb liéu vao cac thanh phﬁn dl.x, dl.y va
dl.m: dl.nhapsl(); Cau I¢nh sau s€¢ thuc hién nhap s6 liéu vao cac thanh phén
d[3].x, d[3].y va d[3].m: d[3].nhapsl() ;

Ching ta s€ minh hoa cac di€u noéi trén bang mot chuong trinh don gian su
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dung 16p DIEM dé nhép 3 diém, pién roi 4n cac djém vura nhap. Trong chuong trinh
dua vao ham kd_do_hoa() dung dé khéi dong hé do hoa.

#include <conio.h>

#include <iostream.h>
#include <graphics.h>

class DIEM
{
private:
intx,y, m;
public:
void nhapsl();
void an() { putpixel(x,y,getbkcolor());}

void hien();
I3
void DIEM::nhapsl()
{
cout << "\n Nhap hoanh do (cot) va tung do (hang) cua DIEM: " ;
cin>>x>>y;
cout << "\n Nhap ma tran cua diem: " ;
cin>>m:;
}
void DIEM::hien()
{
int mau_ht;
mau_ht = getcolor() ;
putpixel(x,y,m);
setcolor(mau_ht);
}
void kd_do_hoa()
{

int mh, mode ;

221



Chwong 7. Lép va doi tuwong

mh=mode=0;
initgraph(&mh, &mode, "C:\TC\BGI");
}

void main()

{
DIEMd1, d2, d3 ;
d1.nhapsl(); d2.nhapsl(); d3.nhapsl();
kd_do_hoa();
setbkcolor(BLACK);
d1.hien(); d2.hien(); d3.hien();
getch();
d1.an(); d2.an(); d3.an();
getch();
closegraph();

}

c. Con tré déi twong
Con tré dbi twong dung dé chira dia chi cta bién, mang ddi twong. N6 dugc
khai b4ao nhu sau:
Tén_I&p *con tro;
Vi du ding 16p DIEM c6 thé khai bao:

DIEM *p1, *p2, *p3 ; // Khai bao 3 con tré p1, p2, p3
DIEM d1, d2; /I Khai bao 2 dbi twong d1, d2
DIEM d[20] ; /I Khai bdo mang dbi twong
va ¢6 thé thuc hién céc cau 1énh:
p1=&d2; // p1 chira dia chi cua d2 , hay p1 tré t&i d2
p2=d; /l p2 tré t&i ddu mang d
p3 = new DIEM /I Tao mét dt va chira dia chi ctia né vao p3

Pé sir dung thudc tinh cua dbi twong théng qua con trd, ta viét nhu sau:
Tén_con_tré —» Tén_thudc_tinh
Chu ¥: Néu con trd chira dia chi diu cia mang, c6 thé ding con tro nhu tén mang.
Nhu vay sau khi thuc hién cac cau 1énh trén thi:

pl — x va d2.x 1a nhu nhau
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p2[i].y va d[i].y l1a nhu nhau

Tir d6 ta ¢6 quy tic stt dung thudc tinh: Dé str dung mot thude tinh cua dbi
tuong ta phai dung phép . hodc phép —. Trong chuong trinh, khong cho phép viét
tén thudc tinh mot cach don doc ma phai di kém tén dbi tuong hodc tén con tro theo
cic mau sau:

Tén_dbi_twong.Tén_thudc_tinh

Tén _con_tré — Tén_thudc_tinh
Tén_mang_dbi_ twong[chi_sé].Tén_thudc_tinh
Tén_con_tré[chi_s6].Tén_thudc_tinh

Chuong trinh duéi day cling st dung 16p DIEM dé nhap mot diy diém, hién
thi va an cac diém vura nhap. Chuong trinh dung mdgt con tré kiéu DIEM va dung
todn tr new dé€ tao ta mot day doi tuong

#include <conio.h>
#include <iostream.h>
#include <graphics.h>
class DIEM
{
private:
intx,y, m;
public:
void nhapsl();
void an() { putpixel(x,y,getbkcolor());}

void hien();

I3

void DIEM::nhapsl()

{
cout <<"\n Nhap hoanh do (cot) va tung do (hang) cua diem:" ;
cin>>x>>y;
cout << " \n Nhap ma mau cua DIEM: " ;
cin>>m:;

}

void DIEM::hien()

{
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}

int mau_ht;

mau_ht = getcolor() ;
putpixel(x,y,m);
setcolor(mau_ht);

void kd_do_hoa()

{

}

int mh, mode ;
mh=mode=0;
initgraph(&mh, &mode, "C:\\TC\BGI");

void main()

{

DIEM *p;

inti, n;

cout << "So diem: " ;

cin >>n;

p = new DIEM[n+1];

for (i=1;i<=n;++i)
p[i].nhapsl();
kd_do_hoa();

for (i=1;i<=n;++i) pl[i].hien();
getch();

for (i=1;i<=n;++i) p[i].an();
getch();

closegraph();

Ill. POI CUA PHUONG THU’C, CON TRO THIS

1. Con tré this 1a déi thir nhat ctia phwong thire

Chung ta hdy xem lai phuong thirc nhapsl cua 16p DIEM
void DIEM::nhapsl()
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{
cout <<"\n Nhap hoanh do (cot) va tung do (hang) cua diem:" ;
cin>>x>>y;
cout <<"\n Nhap ma mau cua diem: " ;
cin>>m:;
}

Trong phuong thirc nay chung ta s dung tén cac thudc tinh x, y va m mot
cach don doc. Piéu nay ¢6 vé nhu mau thuan voi quy tic sir dung thudc tinh néu
trong muc truéc. Thuc t& C++ di ngdm dinh st dung mot con tro dac biét voi tén
goi this trong cac phuong thirc trén. Cac thude tinh viét trong phuong thirc duoc
hiéu 1a thuoc mot doi tugng do con tro this tro toi. Do do, néu twong minh hon,
phuong thitc nhapsl() c6 thé duoc viét dudi dang trong dwong nhu sau:

void DIEM::nhapsl()

{
cout << "\n Nhap hoanh do (cot) va tung do (hang) cua diem:" ;
cin >> this —» x >> this > y ;
cout << "\n Nhap ma mau cua diem: "
cin >>this - m;
}

Nhu vay c6 thé két luan rang: Phuong thic bao gior cling c6 it nhat mot ddi 1a
con tro this va n6 ludén luon 1a déi dau tién cia phuong thirc.

2. Tham sé trng v&i déi con tré this

Xét mot 101 goi téi phuong thire nhapsl() :
DIEM d1;
d1.nhapsl() ;

Trong truong hop niy tham so truyén cho con tro this chinh 1a dia chi cta d1:
this = &d1

Do do:
this —» x chinh la d1.x
this »> y chinh la d1.y
this > m chinh la d1.m

Nhu v@y céu 1énh:d1.nhapsl() ;s& nhép dir liéu cho cac thuc tinh cua dbi
tugng d1. Tt do co the rat ra két luan sau:

Tham s6 truyén cho ddi con tro this chinh 1a dia chi cia di twong di kém véi
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phuong thure trong 161 goi phuong thirc.

3. Cac déi khac cua phwong thirc
Ngoai d6i dic biét this (d6i nay khong xuat hién mot cach tuong minh),
phuong thirc con c6 cac doi khac duge khai bao thu trong cac ham. Doi cua phuong
thirc c6 thé cokiéu bat ky (chuan va ngoai chuan).
~ Vidu dé xay dung phuong thirc v& duong j:héng qua 2 diém ta can dua vao 3
do6i: Hai doi la 2 bién kiéu DIEM, d6i thir ba ki€u nguyén xac dinh md mau. Vi da
co d()j ngﬁm dinh this 1a doi thr nhat, nén chi can khai bao thém 2 d6i. Phuong thure
c6 thé viét nhu sau:
void DIEM::doan_thang(DIEM d2, int mau)

{
int mau_ht;
mau_ht = getcolor();
setcolor(mau);
line(this — x, this — y,d2.x,d2.y);
setcolor(mau_ht);

}

Chuong trinh sau minh hoa cac phuong thirc c6 nhiéu d6i. Ta van dung 16p
DIEM nhung c6 mot so thay doi:

e Bo thudc tinh m (mau)
e B0 cac phuong thie hien va an
e Dua vao 4 phuong thirc méi:
ve_doan_thang (V& doan thang qua 2 diém)
ve_tam_giac (V& tam giac qua 3 diém)
do_dai (Tinh d6 dai ctia doan thang qua 2 diém)
chu_vi (Tinh chu vi tam giac qua 3 diém)
Chuong trinh con minh hoa:

e Viéc phuong thic nay su dung phuong thirc khac (phuong thic
ve tam_giac s dung phuong thirc ve doan_thang, phuong thirc chu_vi su
dung phuong thurc do dai)

e St dung con trd this trong than cac phuong thirc ve_tam_giac va chu_vi

Noi dung chuong trinh 13 nhap 3 diém, v& tam giac c6 dinh 1a 3 diém vira nhap
sau d6 tinh chu vi tam giac.

#include <conio.h>
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#include <iostream.h>

#include <graphics.h>

#include <math.h>

#include <stdio.h>

class DIEM

{

private:
intx,y;

public:
void nhapsl();
void ve_doan_thang(DIEM d2, int mau) ;
void ve_tam_giac(DIEM d2, DIEM d3,int mau) ;
double do_dai(DIEM d2)

{
DIEM d1 = *this ;
return sqrt(pow(d1.x - d2.x,2) + pow(d1.y - d2.y,2) ) ;
}
double chu_vi(DIEM d2, DIEM d3);
I3
void DIEM::nhapsl()
{
cout <<" \n Nhap hoanh do (cot) va tung do (hang) cua diem:" ;
cin >> x >>y;
}
void kd_do_hoa()
{
int mh, mode ;
mh=mode=0;
initgraph(&mh, &mode, "");
}
void DIEM::ve_doan_thang(DIEM d2, int mau)
{
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setcolor(mau);
line(this — x,this — y,d2.x,d2.y);
}

void DIEM:: ve_tam_giac(DIEM d2, DIEM d3,int mau)
{
(*this).ve_doan_thang(d2,mau);
d2.ve_doan_thang(d3,mau);
d3.ve_doan_thang(*this,mau);

}

double DIEM:: chu_vi(DIEM d2, DIEM d3)

{
double s;
s=(*this).do_dai(d2)+ d2.do_dai(d3) + d3.do_dai(*this) ;
return s;

}

void main()

{
DIEM d1, d2, d3;
char tb_cv[20] ;
d1.nhapsl();
d2.nhapsl();
d3.nhapsl();
kd_do_hoa();
d1.ve_tam_giac(d2,d3,15);
double s = d1.chu_vi(d2,d3);
sprintf(tb_cv, "chu_vi = %0.2f", s);
outtextxy(10,10,tb_cv);
getch();
closegraph();

}

Mot sb nhan xét vé ddi cia phuong thirc va 161 goi phuong thirc:

+ Quan sat nguyén mau phuong thirc:

228



Chwong 7. Lép va doi tuwong

void ve_doan_thang(DIEM d2, int mau) ;
s& thdy phuong thtrc c¢6 3 ddi:
Péi thir nhat 1a mot d6i tugng DIEM do this tro t6i
Péi thir hai 1a d6i tuong DIEM d2
Péi thir ba 12 bién nguyén miu

No6i dung phuong thirc 12 v& mot doan thang di qua cac diém *this va d2 theo
ma mau mau. Xem than cua phuong sé thay dugc ndi dung nay:

void DIEM::ve_doan_thang(DIEM d2, int mau) ;
{

setcolor(mau);
line(this — x,this — y,d2.x,d2.y);
}

Tuy nhién trong truong hop nay, vai tro cua this khong cao lam, vi n6 dugc
dua vao chi cbt 1am ro ddi thir nhat. Trong than phuong thirc c6 thé bo tir khoa this
van duogc.

+ Vai tro cua this tré nén quan trong trong phuong thic ve tam giac:
voidve_tam_giac(DIEM d2, DIEM d3, int mau)
Phuong thirc ndy c6 4 dbi la:
this : tro toi mot doi tuong kiéu DIEM
d2 : mot ddi tuong kiéu DIEM
d3 : mot dbi tugng kiéu DIEM
mau : mot bién nguyén
No6i dung phuong thirc 1a v€ 3 canh:
canh 1 di qua *this va d2
canh 2 di qua d2 va d3
canh 3 di qua d3 va *this
Céc canh trén dugc v€ nho st dung phuong thirc ve doan_thang:
Vé canh 1 dung Iénh: (*this).ve_doan_thang(d2,mau) ;
Vé canh 2 dung lénh: d2.ve_doan_thang(d3,mau);
Vé canh 3 dung Iénh: d3.ve_doan_thang(*this,mau);

Trong trudng nay rd rang vai trd cia this rat quan trong. Néu khong dung né
thi cong viéc tré nén kho khan, dai dong va kho hi€éu hon. Chung ta hdy so sanh 2
phuong an:

229



Chwong 7. Lép va doi tuwong

Phuong an dung this trong phuong thirc ve tam_giac:

void DIEM::ve_tam_giac(DIEM d2, DIEM d3, int mau)

{
(*this).ve_doan_thang(d2,mau);
d2.ve_doan_thang(d3,mau); d3.ve_doan_thang(*this,mau);

}

phuong 4n khong dung this trong phuong thirc ve tam_giac:

void DIEM::ve_tam_giac(DIEM d2, DIEM d3, int mau)

{
DIEM d1;
dlx=x;dl.y=y;
d1.ve_doan_thang(d2,mau);
d2.ve_doan_thang(d3,mau);
d3.ve_doan_thang(d1,mau);
}

IV.HAM TAO (CONSTRUCTOR)

1. Ham tao (ham thiét lap)

Ham tao ciing 1a mot phuong thic cta 16p (nhung 1a ham dic biét) dung dé tao
dung mot doéi tugng méi. Chuong trinh dich s€ cap phat bd nhé cho doi tugng sau
doé s€ goi dén ham tao. Ham tao s€ khoi gan gia tri cho céc thudc tinh ctia doi tuong
va c6 thé thyc hién mdt s6 cong viéc khac nham chuan bi cho doi tugng mai.

a. Cdch viét ham tao

i. Piém khac cta ham tao va cac phuong thic thong thudng:

Khi viét ham tao can dé y 3 su khac biét cua ham tao so voi cac phuong thirc
khac nhu sau:

e Tén ctia ham tao: Tén ctia ham tao bat budc phai triung véi tén cia 16p.
e Khong khai bao kiéu cho ham tao.
e Ham tao khong c6 két qua tra vé.

ii. Su gidng nhau cta ham tao va cac phuong thirc thong thuong

Ngoai 3 diém khéac biét trén, ham tao duoc viét nhu cac phuong thure khéc:

e Ham tao ¢ thé dugc xdy dung bén trong hodc bén ngoai dinh nghia 16p.
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e Ham tao c6 thé c6 dbi hodc khong c6 dbi.
e Trong mdt 16p ¢ thé c6 nhiéu ham tao (cting tén nhung khac bo dbi).
Vi du sau dinh nghia 16p DIEM_DH (Piém db hoa) c6 3 thudc tinh:

int x; /I hoanh do (cot) ctia diém
inty; // tung d6 (hang) cla diém
int m; // mau cla diém

va dua vao 2 ham tao dé khoi gan cho céac thude tinh cua 16p:
/I Ham tao khéng ddi: Dung céc gia tri cd dinh dé& kh&i gan cho x, y, m
DIEM_DH() ;
// Ham tao cé dbi: Dung cac dbi x1, y1, m1 dé khéi gan cho x, y, m
DIEM_DH(int x1, int y1, int m1 = 15) ; /1 Bbi m1 céd gia tri mac dinh 15
class DIEM_DH /I (mé&u tréng)
{
private:

intx,y, m;
public:

// Ham tao khéng dbi: khéiganchox =0,y =0, m =1

// Ham nay viét bén trong dinh nghia 1&p

DIEM_DH()

{
x=y=0;
m=1,;

}

/[ Ham tao nay xay dwng bén ngoai dinh nghia I&p
DIEM_DH(int x1, int y1, int m1 = 15) ;
/I Cac phwong thirc khac
I3
/I Xay dwng ham tao bén ngoai dinh nghia I&p
DIEM_DH:: DIEM_DH(int x1, int y1, int m1) ;
{

x=x1;y=y1, m=m1,
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b. Dung ham tao trong khai bao

+ Khi da xay dung cac ham tao, ta c6 thé dung chung trong khai bao dé tao
ra mot d6i twong dong thoi khoi gan cho cac thugc tinh cua d6i tuong duoc
tao. Dua vao cac tham s trong khai bdo ma trinh bién dich s€ biét can goi
dén ham tao nao.

+ Khi khai bdo mot bién ddi twong c6 thé st dung cac tham sé dé khoi gan
cho céc thudc tinh cua bién doi tugng.

+ Khi khai bao mang ddi trong khong cho phép dung cac tham sé dé khoi
gan.

+ Cau lénh khai bao mot bién dbi tuong s€ goi tdi ham tao 1 lan.

+ Cau lénh khai bao mot mang n dbi twong s& goi toi ham tao n lan.

Vi du:

DIEM_DH d; /| Goi t&i ham tao khéng déi.
//Kétquadx=0,dy=0,dm=1

DIEM_DH u(300, 100, 5); // Goi t&i ham tao co dbi.

// Két qua u.x =300, w.y = 100, dm =5

DIEM_DH v(400, 200); // Goi t&i ham tao co dbi.

// Két qua v.x =400, v.y =200, d.m = 15

DIEM_DH p[20] ; /I Goi t&i ham tao khéng déi 20 1an

Chu y: V6i cac ham c6 dbi kiéu 16p, thi ddi chi xem 13 cac tham s hinh thic,
vi vay khai bao doi (trong dong dau cua ham) s€ khong tao ra doi tugng méi va do
do khong goi t6i cac ham tao.

c. Dung ham tao trong cap phét bé nhé

+ Khi cdp phat bd nhé cho mot ddi twong c6 thé ding cac tham s dé khoi
gan cho cac thudc tinh cia doéi tuong, vi du

DIEM_DH *q = new DIEM_DH(40, 20, 4); /I Goi t&i ham tao cé dbi
/| Kétquaq— x=40,q—>y=20,q > m=4
DIEM_DH *r = new DIEM_DH ; //Goi t&i ham tao khéng dbi

//Kétquar—>x=0,r—>y=0,r—>m=1

+ Khi cap phat bd nhé cho mot diy doi twong khong cho phép dung tham sb
de khaoi gan, vi du:

int n = 30;
DIEM_DH *s = new DIEM_DHIn]; // Goi t&i ham tao khéng déi 30 1an.

d. Dung ham tao dé biéu dién cdc déi twong hang
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+ Nhur da biet, sau khi dinh nghia 16p DIEM_DH thi ¢6 thé xem 16p nay nhu
mot ki€u dir li€u nhu int, double, char, ...

Véi kiéu int chiing ta c6 cac hang int, nhu 253.
V6i kiéu double chiing ta ¢6 cac hiang double, nhu 75.42
Khai niém hang kiéu int, hang kiéu double c¢6 thé md rong cho hang kiéu
DIEM DH
+ Dé biéu dién mot hing df;i tugng (hay con goi: Péi tugng hing) ching ta
phai dung té1 ham tao. Mau viét nhu sau:
Tén_l&p(danh sach tham sé) ;
Vi du d6i v6i 16p DIEM_DH néi trén, c6 thé viét nhu sau:
DIEM_DH(234,123,4) // Biéu thi mét dbi twong kiéu DIEM_DH
/I c6 cac thudc tinh x =234,y =123, m=4

Chuy: Co thé sur dung mot hﬁng doi tuong nhu mot doi tuong. Noi cach khac,
c6 thé dung hang doi twong dé thuc hi¢n mdt phuong thirc, vi du néu viét:

DIEM_DH(234, | 23, 4).in();

thi c6 nghia 1 thuc hién phuong thirc in() d6i véi hang ddi tuong.

e. Vidu minh hoa

Chuong trinh sau ddy minh hoa cach xay dung ham tao va céach sir dung ham
tao trong khai bdo, trong cap phat by nhd va trong vi¢e bi€u dién cac hang doi
tuong.

#include <conio.h>

#include <iostream.h>

#include <iomanip.h>

class DIEM_DH

{

private:
int x, y, m;

public:
// Ham ban dung dé in déi twong DIEM_DH
friend void in(DIEM_DH d)
{

cout <<"\n " << d.x <<""<< dy<<"" <<d.m;

¥
// Phwong thire dung dé in dbi twong DIEM_DH
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void in()
{
COUt <<||\n "< X << " ||<< y<<|| n <<m ’
}
// Ham tao khéng dbi
DIEM_DH()
{
X=y= 0’
m=1;
}

// Ham tao c6 dbi, déi m1 cé gia tri méc dinh 1a 15 (mau trng)
DIEM_DH(int x1, int y1, int m1 = 15);

2

/I Xay dwng ham tao

DIEM_DH::DIEM_DH(int x1, int y1, int m1)

{
x=x1;y=y1, m=m1,

}

void main()

{
DIEM_DH d1; /Il Goi t&i ham tao khéng doi
DIEM_DH d2(200, 200, 10);  // Goi t&i ham tao c6 dbi
DIEM_DH*d;
d = new DIEM_DH(300, 300); // Goi t&i ham tao c6 dbi
clrscr();
in(d1); //Goi ham ban in()
d2.in(); //Goi phwong thirc in()
in(*d); /I Goi ham ban in()
DIEM_DH(2, 2, 2).in(); /I Goi phuwong thirc in()
DIEM_DH t[3]; /1 3 1an goi ham tao khéng dbi
DIEM_DHx*q; /I Goi ham tao khéng dbi
int n;
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cout<<™\n N ="; cin >>n;
q = new DIEM_DHI[n+1]; /I (n+1) 1an goi ham tao khong dbi
for (inti = 0; i< = n; ++i)

q[i] = DIEM_DH(300+i, 200+i, 8); //(n+1) 1&n goi ham tao co déi

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

q[il.in(); /I Goi phwong thire in()
for (i = 0; i< = n; ++i)

DIEM_DH(300+i, 200+i, 8).in(); /I Goi phwong thire in()
getch();

}

2. Lép khong cé ham tao va ham tao mac dinh

a. Néu Iép khéng c6 ham tao

Chuong trinh dich s€ cung cép mot ham tao mac dinh khong dbi (default), ham
nay thuc chat khong lam gi ca. Nhu vay mot doi tuong tao ra chi dugc cép phat bo
nhd, con céc thudc tinh cia n6 chua dugc xac dinh. Chung ta cé thé kiém ching
diéu nay, bang cach chay chuong trinh sau:

/I Ham tao mac dinh
#include <conio.h>
#include <iostream.h>
class DIEM_DH
{
private:

int x, y, m;
public:

/I Phwong thic

void in() { cout <<"\n " << x << " "<<y<<" " <<m; }

I3

void main()

{
DIEM_DH d;
d.in();
DIEM_DH *p;
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p = new DIEM_DHI[10];
clrscr();
d.in();
for (inti = 0;i<10; ++i) (p+i)->in();
getch();
}

b. Néu trong I6ép da cé it nhat mét ham tao

Khi d6 ham tao mac dinh s€ khong dugc phat sinh nita va moi cau I¢nh xay
dung d6i trong moi déu s& goi dén mot ham tao ciia 16p. Néu khong tim thidy ham
tao can goi thi chwong trinh dich s& bao 15i. Piéu nay thuong xay ra khi chiing ta
khong xay dung ham tao khong ddi, nhung lai st dung cac khai bao khong tham s6
nhu vi du sau:

#include <conio.h>
#include <iostream.h>
class DIEM_DH
{
private:
intx,y, m;
public:
/I Phwong thire dung dé in déi twong DIEM_DH
void in()
{

Cout <<ll\n|l <<X<< n ll<< y<<" n << m .

}
//Ham tao cé dbi
DIEM_DH::DIEM_DH(int x1, int y1 , int m1)

{
x=x1;y=y1l;m=m1,
}
I3
void main()
{

DIEM_DH d1(200, 200, 10); // Goi t&i ham tao c6 dbi
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DIEM_DH d2; // Goi t&i ham tao khéng dbi
d2 = DIEM_DH(300, 300, 8); // Goi t&i ham tao c6 dbi
d1.in();
d2.in();
getch();
}

Trong cac cau lénh trén, chi c6 cau 1énh tha 2 trong ham main() 1 bi bao 1.
Cau 1énh nay s€ goi toi ham tao khong d6i, ma ham nay chua dugc xay dung.

Giai phap: ¢ thé chon mot trong 2 giai phép sau:
—  Xay dung thém ham tao khong ddi.
— Gan gia tri mic dinh cho tat ca cac d6i x1, yl va ml ciia ham tao di xdy
dung & trén.
Theo phuong an 2, chuong trinh ¢6 thé sira nhu sau:
#include <conio.h>
#include <iostream.h>
class DIEM_DH
{
private:
intx,y, m;
public:
/I Phwong thire dung dé in déi twong DIEM_DH
void in() { cout <<"\n " << x << " "<<y<<" " << m; }
// Ham tao c6 dbi , tat ca cac dbi déu co gia tri méc dinh
DIEM_DH::DIEM_DH(int x1 =0, inty1 =0, int m1 = 15)

{
x=x1;y=y1l;, m=m1,
}
%
void main()
{

/I Goi t&i ham tao, khéng dung tham sé méc dinh
DIEM_DH d1(200, 200, 10);
/I Goi t&i ham tao, dung 3 tham sé méc dinh
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}

DIEM_DH d2;

/I Goi t&i ham tao, dung 1 tham sé méc dinh
d2 = DIEM_DH(300, 300);

d1.in();

d2.in();

getch();

3. Ham tao sao chép (Copy Constructor)

a. Ham tao sao chép mac dinh

Gia st da dinh nghia mot 16p nao d6, vi du 16p PS (phan sb). Khi dé:

+

+

Ta c6 thé dung cau 1énh khai bao hodc cip phat bo nhd dé tao cac ddi
tuong maoi, vi du:

PS p1, p2;
PS *p = new PS;

Ta ciing c6 thé dung 1énh khai bao dé tao mot ddi twong méi tir mot ddi
tuong da ton tai, vi du:

PS u;
PS v(u);// Tao vtheou

y nghia cua cdu 1énh nay nhu sau:

Néu trong 16p PS chua xay dung ham tao sao chép, thi cau 1énh nay s€ goi
t61 mQt ham tao sao chép mac dinh (cua C++). Ham nay s€ sao chép noi
dung tung bit cia u vao céc bit twong ung ctia v. Nhu vay cac vung nhd
clia u va v s& c6 ndi dung nhu nhau. RS rang trong da sb cac truong hop,
néu 16p khong co cac thudce tinh kiéu con tré hay tham chiéu, thi viéc dung
cac ham tao sao chép mac dinh (dé tao ra mot doi tuong maéi ¢6 ndi1 dung
nhu mot dbi twong cho trudce) 1a du va khéng can xay dung mot ham tao
sao chép mai.

Néu trong 16p PS dd c¢6 ham tao sao chép (cach viét s& noi sau) thi cau
1énh: PS v(u); s& tao ra d6i twong méi v, sau d6 goi toi ham tao sao chép dé
khé1i gan v theo u.

Vi du sau s€ minh hga cach dung ham tao sao chép mac dinh:

Trong chuong trinh dua vao 16p PS (phan s6):

+

Céc thudc tinh gdm: t (ttr s6) va m (mAu).

+ Trong 16p khong c6 phuong thirc ndo ca ma chi c6 2 ham ban 1a cac ham

toan tir nhap (>>) va xuit (<<).
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+ No6i dung chuong trinh’ la: Dung 1é€nh khai bao dé tao mot ddi tuong u (kiéu
PS) ¢6 ndi dung nhu doi tuong da cé d.

/l Ham tao sao chep mac dinh
#include <conio.h>

#include <iostream.h>

class PS
{
private:
intt, m;
public:
friend ostream& operator<< (ostreamé&os, const PS &p)
{
os<<"="<<p.t<< "M<< p.m;
return os;
}
friend istream& operator>> (istream& is, PS &p)
{
cout << "\n Nhap tu va mau: ";
is>>p.t>>p.m;
return is;
}
1
void main()
{
PS d;
cout <<"\n Nhap PS d "; cin >>d;
cout<<"\nPS d" <<d,;
PS u(d);
cout <<"\n PS u "<< y;
getch();
}

b. Cach xady dwng ham tao sao chép

+ Ham tao sao chép st dung mot dbi kiéu tham chiéu dbi tuong dé khoi gan
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cho d6i tugng méi. Ham tao sao chép duge viét theo mau:

Tén_lép (const Tén_Iop & dt)

{
Il Cac cau Iénh dung cac thudc tinh caa déi twong dt
Il dé kh&i gan cho cac thudc tinh cua déi twong méi
}
+ Vidu co thé xay dung ham tao sao chép cho 16p PS nhu sau:
class PS
{
private:
intt, m;
public:
PS (const PS &p)
{
this->t =p.t;

this-=>m =p.m;

1
c. Khi nao can xay dwng ham tao sao chép

+ Nhan xét: Ham tao sao chép trong vi du trén khong khac gi ham tao sao
chép mac dinh.

+ Khi 16p khong c6 cac thudc tinh kiéu con tro hodc tham chiéu, thi ding
ham tao sao chép mac dinh la du.

+ Khi 16p c6 cac thude tinh con tré hoac tham chiéu, thi ham tao sao chép
mac dinh chua dép tng dugc yéu cau.

Vi du:
class DT

{

private:

int n; // Bac da thuc

double *a; // Tro toi vung nho chua cac he so da thuc a0, a1, ...
public:
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DT() { this->n0; this->a = NULL; }
DT(int n1)
{
this->n = n1;
this->a = new double[n1+1];
¥
friend ostream& operator << (ostream& os, const DT &d);
friend istream& operator>> (istream& is, DT &d);

¥
Bay gio chung ta hay theo doi xem viéc dung ham tao mac dinh trong doan
chuong trinh sau s€ dan dén sai 1am nhu thé nao:

DT d ; / Tao déi twong d kiéu DT

cin >>d;
/* Nhap dbi twong d, gdom: nhap mot s6 nguyén duong va gan cho d.n, cép phat
vung nhd cho d.a, nhdp cac hé s6 cua da thirc va chira vao vung nhé dugc cap phat
*/

DT u(d);

/* Dung ham tao mic dinh dé xay dung d6i twong u theo d. Két qua: un=d.nvau.a
= d.a. Nhu vay 2 con tro u.a va d.a cung tré dén mdt vung nhé */

Nhan xét: Muc dich 1a tao ra mdt doi tuong u giéng nhu d, nhung ddc 1ap voi
d. Nghia 1a khi d thay d6i thi u khong bi anh huong gi. Thé nhung muc tiéu nay
khong dat dugce, vi u va d c6 chung mot ving nhé chira h¢ s6 cta da thuc, nén khi
sira doi cac hé s6 cua da thuc trong d thi cac hé sd cua da thire trong u ciing thay doi
theo. Con mét trudng hop nita ciing dan dén 13i 13 khi mét trong 2 ddi twong u va d
bi giai phong (thu hdi ving nhé chia da thire) thi dbi twong con lai ciing s& khong
con vung nhé nira.

Vi du sau s& minh hoa nhn xét trén: Khi d thay d0i thi u ciing thay doi va
nguoc lai khi u thay doi thi d cling thay doi theo.

#include <conio.h>

#include <iostream.h>

#include <math.h>

class DT

{

private:

int n; // Bac da thuc
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double *a; // Tro toi vung nho chua cac he so da thuc a0, a1, ...

public:
DT() { this->n = 0; this->a = NULL; }
DT(int n1)
{
this-=>n =n1;
this->a = new double[n1+1];
}

friend ostream& operator<< (ostreamé& os, const DT &d);
friend istream& operator>> (istream& is, DT &d);

1
ostream& operator<< (ostreamé& os, const DT &d)
{
os << " Cac he so (tu ao): *;
for (inti=0;i<=d.n; ++i)
os << d.a[i] <<"";
return os;
}
istream& operator >> (istream& is, DT &d)
{
if (d.a! = NULL) delete d.a;
cout << " \n Bac da thuc: " ;
cin >>d.n;
d.a = new double[d.n+1];
cout << "Nhap cac he so da thuc:\n" ;
for (inti=0;i<=d.n; ++i)
{
cout <<"He so bac"<<i<<"=";
is >>d.a[i] ;
}
return is;
}
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void main()

{
DT d;
clrscr();

cout <<"\n Nhap da thuc d " ; cin >> d;
DT u(d);

cout <<"\n Da thuc d "<< d;

cout <<"\n Dathucu"<<u;

cout <<"\n Nhap da thuc d " ; cin >> d;
cout << "\nDa thuc d " << d;

cout <<"\n Da thucu " << u;

cout <<"\n Nhap da thuc u " ; cin >> u;
cout <<™n Da thucd "<<d;

cout <<"\n Dathucu " <<u;

getch();
}

d. Vidu vé ham tao sao chép

Trong chuong trinh trén da chi r6: Ham tao sao chép mac dinh 1a chua thoa
man doi voi 16p DT. Vi vay can viét ham tao sao chép dé xay dung do6i tuong mai
(vi du u) tr mot doi twong dang ton tai (vi du d) theo cac yéu cau sau:

+ Gand.n chou.n
+ Cép phat mot ving nhé cho u.a dé c6 thé chira dugc (d.n + 1) hé sb.
+ Gan cac hé sb chira trong ving nhé cua d.a sang ving nhé ctia u.a

Nhu vay chung ta s€ tao dugc doi tuong u c6 ndi dung ban dau giéng nhu d,
nhung doc lap vaéi d.

Dé dap tng cac yéu cau néu trén, ham tao sao chép can dugc xay dung nhu sau:
DT::DT(const DT &d)

{
this > n=d.n;
this — a = new double[d.n+1];
for (inti=0; i< =d.n; ++i)
this — a[i] = d.a[i;
}
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Chuong trinh sau s€ minh hoa diéu nay: Sy thay dbi cua d khéng lam anh
huong dén u va nguoc lai su thay doi cua u khong lam anh huong dén d.

/I Viét ham tao sao chép cho I16p DT
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DT
{
private:
int n; // Bac da thuc

double *a; // Tro toi vung nho chua cac he so da thuc a0, a1, ...

public:
DT() { this - n = 0; this > a = NULL; }
DT(int n1)
{
this > n=n1;
this »> a = new double[n1+1];
}

DT(const DT &d);
friend ostream& operator<< (ostream& os, const DT&d);
friend istream& operator>> (istream& is, DT&d);

I3
DT::DT(const DT&d)
{
this > n=d.n;
this — a = new double[d.n+1];
for (inti=0; i< =d.n; ++i)
this — a[i] = d.a[i;
}

ostream& operator<< (ostreamé& os, const DT &d)

{

os << " Cac he so (tu ao): ";
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for (Int i=0 : i<=d.n : ++i) 0s << da[ I] << ,

return os;
}
istream& operator>> (istream& is, DT &d)
{
if (d.a! = NULL) delete d.a;
cout << "\n Bac da thuc: ";
cin >>d.n;
d.a = new double[d.n+1];
cout << "Nhap cac he so da thuc:\n" ;
for (inti=0;i<=d.n; ++i)
{
cout<<"Hesobac"<<i<<"=";
is >>d.ali] ;
}
return is;
}
void main()
{
DT d;
clrscr();

cout <<"\n Nhap da thuc d " ; cin >> d;
DT u(d);

cout <<"\n Da thucd " << d;

cout <<"\n Dathucu"<<u;

cout <<"\n Nhap da thuc d " ; cin >> d;
cout << "\n Da thucd "<<d;

cout <<"\n Da thucu " << u;

cout <<"\n Nhap da thuc u " ; cin >> u;
cout <<"\n Dathucd" <<d;

cout <<"\n Da thucu " << u;

getch();
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V. HAM HUY (DESTRUCTOR)

Ham huy 1a mét ham thanh vién cua 16p (phu’orng thirc) co chire nang nguoc
voi ham tao. Ham huy duoc goi trude khi giai phong (xoa bo) mot dbi tuong dé
thue hién mot sé cong viée cé tinh "don dep" trudce khi ddi twong duoc huy bo, vi du
nhu giai phong mot ving nhé ma ddi twong dang quan 1y, xoa ddi twong khoi man
hinh néu nhu no dang hién thi, ...

Viéc hity bo mot ddi tugng thudng xay ra trong 2 trudng hop sau:
+ Trong cac toan tir va cac ham giai phong b nhé, nhu delete, free, ...

+ Giai phong cac bién, mang cuc bo khi thoat khoi ham, phuong thirc.

1. Ham hay mac dinh

Néu trong 16p khong dinh nghia ham huy, thi m6t ham huy médc dinh khong
lam gi ca dugc phat sinh. D61 voi nhi€u 16p thi ham hiuy méc dinh la du, va khong
can dua vao mot ham hiy mai.

2. Quy tac viét ham hay
MG&i 16p chi ¢6 mot ham hiy viét theo cac quy tic sau:
+ Kiéu cta ham: Ham huy cling giong nhu ham tao 1a ham khong c6 kiéu,
khong c6 gia tri tra ve.
+ Tén ham: Tén cta ham huy gdm mot dau nga (dung trudce) va tén 16p:
~Tén_|&p

+ Do6i: Ham huy khong c6 dbi
Vi du c6 thé xay dung ham haty cho 16p DT (da thirc) nhu sau:
class DT

{
private:

int n; // Bac da thua

double *a; // Tro toi vung nho chua cac he so da thuc a0, a1,
public:

~DT()

{

this > n =0;

delete this — a;
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J#

3. Vai tré cua ham huy trong I&p DT
Trong phan trude dinh nghia 16p DT (da thirc) kha day di gom:
+ Cac ham tao
+ Cac toan tir nhap >>, xuat <<
+ Cac ham toan tir thuc hién cac phép tinh +, -, *, /
Tuy nhién van con thiéu ham hay dé giai phéng ving nhé ma d6i tuong kiéu
DT (can huy) dang quan ly.
Chung ta hdy phan tich cac khiém khuyét ciia chuong trinh nay:

+ Khi chuong trinh goi t6i mot phuong thirc toan tir dé thuc hién cac phép
tinh cdng, trtr, nhan da thic, thi mot doi tuong trung gian dugc tao ra. Mot
vung nhé duogc cdp phat va giao cho né (ddi twong trung gian) quan 1y.

+ Khi thyc hién xong phép tinh s& ra khoi phuong thirc. D6 tuong trung gian
bi x04, tuy nhién chi ving nh¢ cua cac thudce tinh cua d6i tuong nay dugc
giai phong. Con vung nh¢ (chira cac hé s6 cua da thirc) ma d01 tuong trung
gian dang quan ly thi khong hé bi giai phong. Nhu vay s6 ving nhé bi
chiém dung vo ich sé& tang lén.

Nhugc diém trén dé dang khic phuc bang cach dua vao 16p DT ham hiy trong

muc 3 & trén.

4. Vidu

Phan nay chung t6i trinh bay mot vi du twong ddi hoan chinh vé 16p cac hinh
tron trong ché do d6 hoa. Chuong trinh gom:

i.  L&p HT (hinh tron) véi cac thudce tinh:

intr; /l Ban kinh

int m; // Mau hinh tron

int xhien, yhien; // Vi tri hién thj hinh tron trén man hinh

char *pht; // Con tré tré t&i vang nhé chira anh hinh tron
int hienmh,; // Trang thai hién (hienmh = 1), 4n (hienmh = 0)

i1. Céc phuong thirc

+ Ham tao khong d6i thyc hién viéc gan gia tri bang 0 cho céc thudc tinh ciia
16p. HT();
+ Ham tao c6 d6i. HT(int n, int m1 = 15);
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tron.

248

Thuc hién cac viéc:
—Ganrl chor, ml chom
— Cép phat bd nhé cho pht
— V& hinh tron va luu anh hinh tron vao vung nhé cua pht
+ Ham huay: ~HT();
Thuc hién cac viéc:
— Xo4 hinh tron khoi man hinh (néu dang hién thi)
— Giai phong bd nhd da cap cho pht
+ Phuong thue: void hien(int x, int y);
C6 nhiém vu hién thi hinh tron tai (x, y)
+ Phuong thuec : void an()
C6 nhiém vu lam 4n hinh tron
iii. Céac ham ddc lap:
void ktdh(); I/ Khéi tao dd hoa
void ve_bau_troi(); /I V& bau tr&i sao
void ht_di_dong_xuong(); // V& mét c&p 2 hinh tron di chuyén xudng
void ht_di_dong_len(); /I V& mot cap 2 hinh tron di chuyén 1én trén

No6i dung chuong trinh 1a tao ra cac chuyén dong xuong va Ién ctia cac hinh

/I Lop do hoa

/[ Ham huy

/I Trong ham huy co the goi PT khac
#include <conio.h>

#include <iostream.h>

#include <math.h>

#include <stdlib.h>

#include <graphics.h>

#include <dos.h>

void ktdh(); I/ Khéi tao dd hoa

void ve_bau_troi(); /I V& bau tr&i sao

void ht_di_dong_xuong(); // V& mét c&p 2 hinh tron di chuyén xudng
void ht_di_dong_len(); /I V& mét cap 2 hinh tron di chuyén 1én trén
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int xmax, ymax;
class HT
{
private:
intr, m;

int xhien, yhien;

char *pht;
int hienmh;

public:
HT();
HT(int n, int m1 = 15);
~HT();
void hien(int x, int y);
void an();

I3

HT:: HT()

{
r=m = hienmh = 0;
xhien = yhien = 0;
pht = NULL;

}

HT::HT(int n, int m1)

{

r=n; m=m1; hienmh =0;

xhien = yhien = 0;

if (r<0) r =0;

if (r = =0) pht = NULL;
else

{

int size; char *pmh;
size = imagesize(0, O, r+r, r+r);
pmh = new char[size];
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getimage(0, O, r+r, r+r, pmh);
setcolor(m);

circle(r, r, r);

seffillstyle(1, m);

floodfill(r, r, m);

pht = new char{size];

getimage(0, O, r+r, r+r, pht);
putimage(0, 0, pmh, COPY_PUT);

delete pmh;
pmh = NULL;
}
}
void HT::hien(int x, int y)
{
if (pmh! = NULL && 'hienmh) // Chua hien
{
hienmh = 1;
xhien = x; yhien =y;
putimage(x, y, pht, XOR_PUT);
}
}
void HT::an()
{
if (hienmh) // Dang hien
{
hienmh = 0;
putimage(xhien, yhien, pht, XOR_PUT);
}
}
HT::~HT()
{
an();
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if (pht! = NULL)

{
delete pht;
pht = NULL;
}
}
void ktdh()
{
int mh = 0, mode = 0;
initgraph(&mh, &mode, " ");
xmax = getmaxx();
ymax = getmaxy();
}
void ve_bau_troi()
{
for (inti = 0; i<2000; ++i)
putpixel(random(xmax), random(ymax), 1+random( 15));
}
void ht_di_dong_xuong()
{
HT h(50, 4);
HT u(60, 15);
h.hien(0, 0);
u.hien(40, 0);
for (int x = 0; x< = 340; x+ = 10)
{
h.an();
u.an();
h.hien(x, x);
delay(200);
u.hien(x+40, x);
delay(200);
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}

void ht_di_dong_len()
{
HT h(50, 4);
HT u(60, 15);
h.hien(340, 340);
u.hien(380, 340);
for (int x = 340; x> = 0; x- = 10)
{
h.an();
u.an();
u.hien(x, x);
delay(200);
u.hien(x+40, x);
delay(200);

I3
void main()

{
ktdh();
ve_bau_troi();
ht di_dong_xuong();
ht_di_dong_len();
getch();
closegraph();
}
Cac nhan xét:
+ Trong than ham huy goi t61 phuong thirc an().
+ Diéu gi xay ra khi bo di ham huy:
e Khi goi ham ht di_dong_xuong() thi c6 2 d6i tuong kiéu HT duoc tao ra.
Trong than ham s dung cic d6i tugng nay dé v& cac hinh tron di
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chuyén xubng. Khi thoat khoi ham thi 2 d6i tugng (tao ra & trén) duoc
giai phong. Vung nh¢ cua cac thude tinh cua ching bi thu héi, nhung
vung nh¢ cap phat cho thudc tinh pht chua dugc giai phong va anh cua
2 hinh tron (& phia dudi man hinh) van khong duogc cat di.

o Dlé;u tuong tu xdy ra sau khi ra khoi ham ht_di_dong_len(): ving nhé
cap phat cho thugc tinh pht chua dugc giai phong va anh cua 2 hinh
tron (¢ phia trén man hinh) van khong dugc thu don.

VI.CAC HAM TRUC TUYEN (INLINE)

Mot s6 mo rong ctua C++ ddi voi C da dugce trinh bay trong cac chuong trude
nhu bién tham chiéu, dinh nghia chong ham, ham v&i d61 méc dinh ... Phan nay ta
xem mot dac trung khac cia C++ dugc goi 1a ham tryc tuyén (inline).

1. Uu nhwoc diém cta ham
Viéc t6 chirc chuong trinh thanh cadc ham ¢6 2 wu diém 10 rét:

Thi nhét 1a chia chuong trinh thanh cac don vi ddc 1ap, lam cho chuong trinh
duoc t6 churc mot cach khoa hoc deé kiém soat, dé phat hién 161, dé phat trién va mo
rong.

Tht hai 1a giam duoc kich thudc chuong trinh, vi mdi doan chuong trinh thuc
hién nhiém vu cua ham dugc thay bang mot 161 goi ham.

Tuy nhién ham ciing ¢6 nhugc diém 1a lam cham toc do chuong trinh do phai
thie hién mot s thao tac c6 tinh thu tuc mdi khi goi ham nhu: cap phat ving nho
cho cac dbiva bién cuc b, truyén dir lidu ciia cac tham sd cho cac dbi, giai phong
vung nh¢ trudce khi thoat khéi ham.

Cac ham truc tuyén trong C++ c6 kha ning khic phuc dugc cac nhuge diém
noi trén.
2. Cac ham trwc tuyén

DPé bién mot ham thanh truc tuyén ta viét thém tir kho4 inline vao truéc khai
bao nguyén mau ham. Néu khong dung nguyén mau thi viét tir khoa nay trudc dong
dau tién ctua dinh nghia ham.

Vidul :
inline float f(int n, float x);
float f(int n, float x)

{

/I Cac céau lénh trong than ham
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hoac
inline float f(int n, float x)

{

/I Cac céau lénh trong than ham

}

Chu ¥: Trong moi trudng hop, tir khod inline phai xuat hién trude cac 101 goi
ham thi trinh bién dich md&i bi€t can xur Iy ham theo ki€u inline.

Vi du ham f trong chuong trinh sau s& khong phai 14 ham truc tuyén vi tir khoa
inline viét sau 101 goi ham:

#include <conio.h>

#include <iostream.h>

void main()
{
ints;
s =(5,6);
cout<<s,;
getch();
}
inline int f(int a, int b)
{
return a*b;
}

Chu y: Trong C™, néu ham dugc xay dung sau 15i goi ham thi bat budc phai
khai bao nguyén mau ham trudc 161 goi. Trong vi du trén, trinh bién dich C™ s& bt
161 vi thiéu khai bado nguyén ngau ham f .

3. Cach bién dich va dung ham trwc tuyén

Chuong trinh dich xtr ly cdc ham inline nhu cdc macro (dugc dinh nghia trong
1énh #define), nghia 14 n6 s& thay mdi 101 goi ham bang mot doan chuong trinh thuc
hién nhi€ém vu cta ham. Cach nay lam cho chuong trinh dai ra, nhung tbe do
chuong trinh tang 1€n do khong phai thyc hién cac thao tac c6 tinh thu tuc khi goi
ham.

Phuong an dung ham truc tuyén rat ngan duogc thoi gian chay may nhung lai
lam tang khdi lugng bo nhé chuwong trinh (nhét 1a ddi vOi cac ham tryc tuyén co
nhiéu cau 1énh). Vi vay chi nén ding phuong 4n tryc tuyén déi véi cac ham nho.
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4. Sw han ché cua trinh bién dich
Khong phai khi gdp tir khoa inline 14 trinh bién dich nhét thiét phai xir 1y ham
theo kiéu tryc tuyén.
C6 mot sb ham ma cac trinh bién dich thuong khéng xir ly theo cach inline
nhu cac ham chira bién static, ham chura cac I¢nh chu trinh hoac 1énh goto hoac 1énh
switch, ham d¢ quy. Trong truong hop nay tir khod inline 1€ di nhién bi bé qua.

Tham chi tir khoa inline vAn bj bé qua ngay ca dbi vdi cac ham khong c6
nhirng han ché néu trén néu nhu trinh bién dich thay can thiét (vi du da c6 qua nhiéu
ham inline lam cho by nhé chuong trinh qué 16n)

Vi du 2 : Chuong trinh sau st dung ham inline tinh chu vi va dién tich cta hinh chir
nhat:

Céch 1: Khong khai bao nguyén mau. Khi ¢4 ham dtcvhen phai dit trude ham
main.

#include <conio.h>

#include <iostream.h>

inline void dtcvhen(int a, int b, int &dt, int &cv)

{
dt=a*b;
cv=2*(a+b);
}
void main()
{

int a[20],b[20],cv[20],dt[20],n;

cout << "™\n So hinh chu nhat: " ;

cin >>n;

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

{
cout <<"\n Nhap 2 canh cua hinh chu nhat thu " <<j<<": ";
cin >> a[i] >> byi];
dtcvhen(a[i],b[i],dt[i], cv[i]);

}

clrscr();

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

{

cout << "\n Hinh chu nhat thu "<<i<<":":
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cout <<"\n Do dai 2 canh=" << a[i] << " va " << b[i] ;
cout <<"\n Dien tich=" << d{[i] ;
cout <<"\n Chu vi=" << ¢V[i] ;
¥
getch();
¥

Cach 2:Str dung khai bao nguyén mau. Khi d6 tir khod inline dit trudc nguyén
mau.

o

Chu y: Khong duoc dat inline trude dinh nghia ham. Trong chuong trinh dudi day
néu dat inline trudc dinh nghia ham thi héuw qua nhu sau: Chuong trinh van dich
thong, nhung khi chay thi chuong trinh bi quan va khong thoat di dugc.

#include <conio.h>
#include <iostream.h>
inline void dtcvhen(int a, int b, int &dt, int &cv);
void main()
{
int a[20],b[20],cv[20],dt[20],n;
cout << "\n So hinh chu nhat: ";
cin >>n;

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

{
cout <<"\n Nhap 2 canh cua hinh chu nhatthu " <<i<<": ";
cin >> a[i] >> bli];
dtcvhen(a(i],b[i],dt[i], cv[i]);
}
clrscr();
for (i=1; i<=n; ++i)
{
cout << "\n Hinh chu nhat thu "<<i<<":";
cout <<"\n Do dai 2 canh=" << g[i] << " va " << bJ[i] ;
cout <<"\n Dien tich=" << dt[i] ;
cout <<"\n Chu vi=" << ¢V][i];
}
getch();
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}
void dtcvhen(int a, int b, int&dt, int &cv)
{
dt=a*b;
cv=2*(a+b);
}
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CHUONG 8
HAM BAN, DINH NGHIA PHEP TOAN CHO LOP

Ham ban
binh nghia phép toan cho l6p

I. HAM BAN (FRIEND FUNCTION)

1. Ham ban
Pé mot ham trd thanh ban ctia mot 16p, c6 2 cach viét:

Céch 1: Dung tir khoa friend dé khai bao ham trong 16p va xdy dyng ham bén
ngoai nhu cac ham thong thuong (khong dung tir khoa friend). Mau viét nhu sau:

class A
{
private:
/l Khai bao cac thudc tinh
public:

// Khai bao cac ham ban cua Iép A
friend void f1(...);

friend double f2(...);

friend A f3(...) ;

¥
/I Xay dwng cac ham f1, {2, f3
void f1(...)

{
}

double f2(...)
{
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A f3(...)

}

Céch 2: Dung tir khoa friend dé xay dung ham trong dinh nghia 16p. Mau viét
nhu sau:

class A

{

private:
/l Khai bao cac thudc tinh
public:
/I Xay dwng cac ham ban cla lop A
void f1(...)
{

}
double 2(...)

H

2. Tinh chat cta ham ban

Trong than ham ban cua mot 16p co thé truy nhap t&1 cac thudc tinh cia céc
doi tugng thudc 16p nay. Pay l1a sy khac nhau duy nhat gitta ham ban va ham thong
thuong.

Chu ¥ rang ham ban khong phai 13 phuong thirc cta 16p. Phuong thirc c6 mot
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d6i an (ing v&i con trod this) va 101 goi cua phuong thirc phai gan voi mot dbi tuong
nao do (dia chi d6i tuong nay dugc truyén cho con tré this). Loi goi ciia ham ban
gidng nhu 161 goi cia ham thong thuong.

Vi du sau s& so sdnh phuong thirc, ham ban va ham thong thuong.

Xét 16p SP (s6 phirc), hdy so sanh 3 phuong an dé thuc hién viéc cong 2 s6
phtrc:

Phuong an 1: Dung phuong thuc

class SP

{

private:
double a; // phan thuc
double b; / Phan &o
public:
SP cong(SP u2)

{
SP u:

u.a=this >a+u2a;
u.b=this—>b+u2b;

return u;

I3

Céch dung:

SP u, u1, uz;

u = ul.cong(u2);

Phuong an 2: Dung ham ban

class SP
{
private:
double a; // Phan thuc
double b; / Phan &o
public:
friend SP cong(SP u1, SP u2)
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SP u:
ua=ul.a+u2a;
ub=ulb+u2b;

return u;

I3

Céch dung

SP u, u1, uz;

u = cong(u1, u2);

Phuong an 3: Dung ham thong thudng

class SP
{
private:
double a; // phan thuc
double b; / Phan &o
public:

)

SP cong(SP u1, SP u2)
{
SP u:
ua=ula+u2a;
ub=ulb+u2b;
return u;

}

Phuong an nay khong duoc chap nhan, trinh bién dich s& bao 16i trong than
ham khong dugc quyén truy xuat dén cac thudc tinh riéng (private) a, b cia cac doi
tugng u, ul va u2 thude 16p SP.

3. Ham ban cua nhiéu I&p

Khi mot ham 13 ban ctia nhiéu 16p, thi nd c6 quyén truy nhap t6i tat ca cac
thudc tinh cua cac doi tugng trong cac 16p nay.
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Pé lam cho ham f tro thanh ban cia cac 16p A, B va C ta sir dung mau viét nhu sau:

class A; // Khai bao trudc lop A
class B; // Khai bao trwéce 1&p B
class C; // Khai bao trudc lop C
/I Binh nghia I&p A

class A

{

/l Khai bao f la ban ctia A
friend void f(...) ;

¥

// Binh nghia I1&p B

class B

{
/l Khai bao f la ban ctia B
friend void f(...) ;

¥

/I Binh nghia I6p C

class C

{
// Khai bao f la ban ctia C
friend void f(...) ;

¥

/I Xay dung ham f

void f(...)

{

}

CI}u’O’ng trinh sau ddy minh hoa cach dung ham ban (ban ctia mét 16p va ban
cua nhiéu 16p). Chuong trinh dua vao 2 16p VT (véc t0), MT (ma tran) va 3 ham
ban dé thuc hién cac thao tac trén 2 16p nay:

// Ham ban v&i I16p VT ding dé in mot véc to
friend void in(const VT &x);

// Ham ban v&i 16p MT dung dé in mot ma tran
friend void in(const MT &a);
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// Ham ban v&i ca 2 I1&p MT va VT dung dé nhan ma tran véi véc to
friend VT tich(const MT &a, const VT &x);

Noi dung chuong trinh 1a nhdp mdt ma tran vudng cap n va mdt véc to cap n,
sau do thuc hién phép nhan ma tran véi véc to vira nhap.

#include <conio.h>
#include <iostream.h>
#include <math.h>
class VT;
class MT;
class VT
{
private:
int n;
double x[20]; // Toa do cua diem
public:
void nhapsl();
friend void in(const VT &x);
friend VT tich(const MT &a, const VT &x) ;

|
class MT
{

private:
int n;
double a[20][20];
public:
friend VT tich(const MT &a, const VT &x);
friend void in(const MT &a);

void nhapsl();
1
void VT::nhapsl()
{

cout <<"\n Cap vecto =",
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cin>>n;
for (inti=1;i<=n; ++i)
{
cout<<"\nPhantuthu" <<i<<"=";

cin >> x{i];

}

void MT::nhapsl()
{
cout <<"\n Cap ma tran = ";
cin>>n;
for (inti=1;i<=n; ++i)
for (intj = 1; j< =n; +4))
{
cout <<"\n Phan tu thu: "<<i<<" hang "<<i<<"cot" <<j<<" ="

cin >> ali[j;

}

VT tich(const MT &a, const VT &x)
{

VTy;

intn=a.n;

if (n! =x.n)

return x;

y.n =n;

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

{
y.X[i] = 0;
for (intj = 1; j<=n; +4j)
y.X[i] = a.a[il[j]*x.x[j];

}

returny;
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}
void in(const VT &x)
{
cout << "\n";
for (inti=1; i< =x.n; ++i)
cout << x.x[i] <<"";
}
void in(const MT &a)
{
for (inti=1;i<=a.n; ++i)
{
cout<<"\n";
for (intj=1; j<=a.n; +4j)
cout << a.a[iJ[j] <<"";
}
}
void main()
{
MT a; VT x, y;
clrscr();
a.nhapsl();
x.nhapsl();
y = tich(a, x);
clrscr();
cout << "\n Ma tran A:";
in(a);
cout<<™nVectox:";
in(x);
cout<<"\nVectoy=Ax:";
in(y);
getch();
}
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Il. DINH NGHIA PHEP TOAN CHO LOP

Dbi v6i mdi 16p ta co thé sir dung lai cac ki hiéu phép toan thong dung (+, -, *,
...) dé dinh nghia cho cac phép toan cua 16p. Sau khi dugc dinh nghia cac ki hiéu
nay s& duoc ding nhu cac phép toan cia 16p theo cach viét thong thuong. Cach dinh
nghia nay dugc goi 1a phép chong toan tir (nhu khai niém chong ham trong céc
chuong trudc).

1. Tén ham toan tw

Gom tir khod operator va tén phép toan.

Vi du:
operator+(dinh nghia chdng phép +)
operator- (dinh nghia chéng phép -)

2. Cac déi ciia ham toan tor

— Vai cac phep toan ¢ 2 toan hang thi ham toan tur can c6 2 dbi. Poi thir
nhit ing v6i toan hang thtr nhét, ddi thir hai tmg véi toan hang thir hai. Do
vdy, v6i cac phép toan khong giao hoan (phép -) thi thir ty dbi 13 rat quan
trong.

Vi du: Cac ham toan tir cong, trir phan s6 duge khai bao nhu sau:
struct PS

{
int a; /T s6
int b; // Mau sb

2
PS operator+(PS p1, PS p2); I p1 + p2
PS operator-(PS p1, PS p2); Il p1-p2
PS operator*(PS p1, PS p2); Il p1 *p2
PS operator/(PS p1, PS p2); Il p1/p2
— Vi cac phép ?toérrl cO0 mot toaiq hapg, :[hi ham toép tr ¢6 mot ddi. Vi du
ham toan tr d61 dau ma tran (d61 dau tat ca cac phan tr ciia ma tran) dugc
khai bao nhu sau:
struct MT
{
double a[20][20];  // Mang chira cac phan t& ma tran
intm ; // S6 hang ma tran
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intn; /1 S6 cot ma tran

2
MT operator-(MT x) ;

3. Than cua ham toan tir

Viét nhu than ciia ham thong thuong. Vi du ham d6i diu ma tran c6 thé dugc
dinh nghia nhu sau:

struct MT
{
double a[20][20] ; // Mang chtra cac phan tr ma tran
intm ; /I S6 hang ma tran
intn; /1 S6 cot ma tran
2
MT operator-(MT x)
{
MT vy;

for (int i=1 ;i<=y.m ; ++i)

for (intj =1 ;j<=y.n; ++j)y.a[i][j] =- x.a[il[j];

returny;
¥
a. Cach dung ham toan twr
Cé 2 cach dung:
Céch 1: Dung nhuy mot ham théng thudng bang cach viét 10i goi
Vi du:
PSp,q,u,v;
u = operator+(p, q) ; Tu=p+q
v = operator-(p, q) ; IIv=p-q
Cach 2: Dung nhu phép toan cua C++
Vi du:
PSp,q,u,v;
u=p+q; lu=p+q
V=p-q; Iv=p-q

Chu y: Khi ding cac ham toan tir nhu phép toan ctia C++ ta co thé két hop nhiéu
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phép toan dé viét cac cong thirc phirc tap. Ciing cho phép dung dau ngodc tron dé
quy dinh thi tu thuc hién cac phép tinh. Thur tu uvu tién ctia cac phép tinh van tuan
theo céac quy tac ban dau cua C++. Chang han cac phép * va / c6 thur tuy uvu tién cao
hon so véi cac phép + va -

b. Céc vi du vé dinh nghia chong toan tir

Vidu I : Trong vi du nay ngoai viéc st dung cac ham toan tir dé thuc hién 4 phep
tinh trén phan s0, con dinh nghia chdng cac phép toan << va >> dé xuat va nhap
phan s6.

~ Ham operator<< c6 2 dbi kiéu ostream& va PS (Phan sb). Ham tra vé gia tri
kiéu ostream& va duoc khai bao nhu sau:
ostream& operator<< (ostream& os, PS p);
Tuong ty ham operator>> duoc khai bado nhu sau:
istream& operator>> (istream& is,PS &p);
Duéi day sé chi ra cach xay dung va sir dung cac ham toan tir.
Chung ta ciing s& thiy viéc str dung cac ham toan tir rit tu nhién, ngin gon va
tién loi.
#include <conio.h>
#include <iostream.h>
#include <math.h>
typedef struct
{
int a,b;
}PS;
ostream& operator<< (ostream& os, PS p);
istream& operator>> (istream& is,PS &p);
int uscin(int x, int y);
PS rutgon(PS p);
PS operator+(PS p1, PS p2);
PS operator-(PS p1, PS p2);
PS operator*(PS p1, PS p2);
PS operator/(PS p1, PS p2);
ostream& operator<< (ostream& os, PS p)

{

os<<p.a<<'l'<<p.b;

268



Chuong 8. Ham ban, dinh nghia phép toan cho lop

return os;
¥
istream& operator>> (istream& is,PS &p)
{
cout << "\n Nhap tu va mau: " ;
is>>p.a>>p.b;
return is;
¥
int uscin(int x, int y)
{
x=abs(x);y=abs(y);
if (x*y==0) return 1;
while (x!=y)
{
if (x>y) x-=y;
else y-=x;
}
return x;
}
PS rutgon(PS p)
{
PS q;
int x;
x=uscln(p.a,p.b);
ga=p.alx;
g.b =p.b/ x;
return q;
}
PS operator+(PS p1, PS p2)
{
PS q;

g.a=p1l.a*p2.b + p2.a*p1.b;
g.b=p1.b*p2b;
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return rutgon(q);

¥

PS operator-(PS p1, PS p2)

{
PS q;
g.a =pl.a*p2.b - p2.a*p1 .b;
g.b=p1.b*p2.b;
return rutgon(q);

}

PS operator*(PS p1, PS p2)

{
PS q;
ga=pla*p2a;
g.b=pl.b*p2b;
return rutgon(q);

}

PS operator/(PS p1, PS p2)

{
PS q;
ga=pla*p2b;
g.b=pl.b*p2a;
return rutgon(q);

}

void main()

{
PSp,q,zu,v;
PS s;
cout <<"\nNhapcac PSp,q,z,u,v:";
cin>>p>>q>>z>>u>>v;
s=(p-q2z)/(u+tv);
cout <<"\n Phansos =" <<s;
getch();

}
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Vi du 2 : Chuong trinh dua vao cac ham toan tu:

operator- ¢6 mot dbi dung dé dao ddu mot da thirc
operator+ c6 2 dbi dung dé cong 2 da thirc
operator- c6 2 dbi dung dé trir 2 da thirc

operator* ¢ 2 ddi dung dé nhan 2 da thirc
operatorco 2 d6i dung dé tinh gia da thic tai x
operator<< c6 2 d6i dung dé in da thirc
operator>> ¢ 2 d6i dung dé nhap da thirc

Chuong trinh s€ nhap 4 da thuec: p, g, r, s. Sau do tinh da thtrc: £ = -(p+q)*(r-s)
Cudi cung tinh gia trj f(x), v6i x 12 mot sd thuc nhap tir ban phim.
#include <conio.h>
#include <iostream.h>
#include <math.h>
struct DT
{
double a[20];// Mang chua cac he so da thuc a0, af,...
int n ;// Bac da thuc
2
ostream& operator<< (ostream& os, DT d);
istream& operator>> (istream& is, DT &d);
DT operator-(const DT& d);
DT operator+(DT d1, DT d2);
DT operator-(DT d1, DT d2);
DT operator*(DT d1, DT d2);
double operator®(DT d, double x);// Tinh gia tri da thuc
ostream& operator<< (ostream& os, DT d)
{
os << " Cac he so (tu ao): ";
for (int i=0 ;i<=d.n ;++i)

os << d.a[i] <<" " ;
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return os;
¥
istream& operator>> (istream& is, DT &d)
{

cout << " Bac da thuc: " ;

cin >>d.n;

cout << "Nhap cac he so da thuc:";

for (int i=0 ;i<=d.n ;++i)

{
cout<<"\nHesobac"<<i<<"=";
is >>d.a[i] ;

¥

return is;

¥
DT operator-(const DT& d)
{
DT p;
p.n =d.n;
for (int i=0 ;i<=d.n ;++i)
p.a[i] = -d.a[i];
return p;
¥
DT operator+(DT d1, DT d2)
{

DT d;

int K,i;

k=d1.n>d2.n?d1.n:d2.n;
for (i=0;i<=k ;++i)
if (i<=d1.n && i<=d2.n) d.a[i] = d1.a[i] + d2.a([i];
else if (i<=d1.n) d.a[i] = d1.4]i];
else d.a[i] = d2.a[i];
i =k;
while (i>0 && d.a[i]==0.0) --i;
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d.n=i;
returnd ;
}
DT operator-(DT d1, DT d2)
{
return (d1 + (-d2));
}
DT operator*(DT d1, DT d2)
{
DT d;
intk, i, j;
k=d.n=d1.n+d2.n;
for (i=0;i<=k;++i) d.a[i] = O;
for (i=0 ;i<=d1 .n ;++i)
for (j=0 ;j<= d2.n ;++j)
d.a[i+j] += d1 .a[i]*d2.a[j];
return d;
}
double operator®(DT d, double x)
{
double s=0.0 , t=1.0;
for (int i=0 ;i<=d.n ;++i)
{
s +=d.a[i]*t;
*= X,
}
return s;
}
void main()
{
DT p,q,r,s.f;
double x,g;
clrscr();
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274

cout <<"\n Nhap da thuc P " ;cin >> p;
cout <<"\n Nhap da thuc Q " ;cin >> q;
cout <<"\n Nhap da thuc R " ;cin >>r;
cout <<"\n Nhap da thuc S " ;cin >>s;
cout << "\n Nhap so thuc x: " ;cin >> x;
f=-(p+q)*(r-s);

g = fx;

cout << "\n Da thuc f "<<f;
cout<<"\nx="<<x;

cout <<"\n f(x) =" <<g;

getch();
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CHUONG 9
CAC DONG NHAP/XUAT VA FILE

Nhap/xuét véi cin/cout
Dinh dang

In ra may in

Lam viéc voi File
Nhép/xuét nhj phan

Trong C++ ¢6 sdn mdt sb 16p chuan chira di lidu va cac phuong thirc phuc vu
cho cac thao tac nhap/xuat dir liéu ciia NSD, thuong duge goi chung 1a stream
(dong). Trong sb céac 16p nay, 16p co tén ios la 16p co s0, chira cac thude tinh dé
dinh dang viéc nhap/xuat va kiém tra 16i. M¢ rong (ke thtra) 16p nay co céac 16p
istream, ostream cung cap thém cac toan tir nhap/xuit nhu >>, << va cac ham get,
getline, read, ignore, put, write, flush ... Mot 16p rong hon co tén iostream la tong
hop cua 2 16p trén. Bon 16p nhap/xuat co ban nay duoc khai bao trong cac file ti€u
dé co tén twong ung (voi dudi *.h). So dd thira ké cia 4 16p trén dugc thé hién qua
hinh v€ dudi day.

/ - \

istream ostream

iostream |

\ 4

Péi tuong cua cac 16p trén dugc goi 1a cac dong dir li€u. Mot s6 dodi tuong
thugc 16p iostream da dugc khai bao san (chudn) va dugc gin voi nhitng thiét b
nhap/xuét ¢6 dinh nhu cac d6i tuong cin, cout, cerr, clog gan véi ban phim (cin) va
man hinh (cout, cerr, clog). Diéu nay c6 nghia cic toan tir >>, << va cac ham ké
trén khi 1am viéc v6i cac ddi twong nay s& cho phép NSD nhap dir liéu thong qua
ban phim hodc xuat két qua thong qua man hinh.

Pé nhap/xuit thong qua cac thiét bi khac (nhu may in, file trén dia ...), C++
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cung cap thém cac 16p ifstream, ofstream, fstream cho phép NSD khai bao cac d6i
tuong mai gan vai thiét bi va tir d6 nhap/xuat théng qua céc thiét bi nay.

Trong chuong ndy, ching ta s& xét cac ddi twong chudn cin, cout va mot sd
toan tir, ham nhap xuat dic trung cta 16p iostream ciing nhu cach tao va sir dung
cac doi tuong thudc céc 16p ifstream, ofstream, fstream dé 1am viéc véi cac thiét
bi nhu may in va file trén dia.

I. NHAP/XUAT VOl CIN/COUT

Nhu di nhic ¢ trén, cin 13 dong dir liéu nhép (d6i twong) thudc 16p istream.
Céc thao tac trén dbi twong nay gébm co cac toan tir va ham phuc vu nhap dit liéu
vao cho bién tir ban phim.

1. Toan ttr nhap >>

Toan tir nay cho phép nhép dir li€u tir mot dong Input_stream nao dé vao cho
mot danh sach cac bién. Cl phap chung nhu sau:

Input_stream >> bién1 >> bién2 >> ...

trong d6 Input_stream 13 d6i twong thudc 16p istream. Truong hop Input_stream 1a
cin, cau 1énh nhap s€ duogc viét:

cin >> bién1 >> bién2>> ...

cdu 1énh nay cho phép nhap dit liéu tir ban phim cho cac bién. Céc bién nay co thé
thudc cac kiéu chuan nhu : ki€u nguyén, thuc, ky tu, xau ki ty. Cht y 2 dac diém
quan trong cua cau I¢énh trén.

e Lé&nh s€ bo qua khong gan cac dau trang (dau cach <>, dau Tab, dau xudng
dong ) vao cho céac bién (ké ca bién xau ki tu).

e Khi NSD nhdp vio ddy byte nhiéu hon can thiét dé gan cho cac bién thi s
byte con lai va ké ca dau xuong dong .J s& nam lai trong cin. Cac byte nay
s& tr dong gan cho cac bién trong lan nhap sau ma khong chd NSD gb
thém dir liu vao tur ban phim. Do vay cau I¢nh

cin >>a>>b>>c;
cling c6 thé duoc viét thanh
cin >> a;
cin >> b;
cin >>¢;

va chi can nhép dit liéu vao tir ban phim mét 1an chung cho ca 3 1énh (mdi dit
liéu nhap cho moi bién phai cach nhau it nhat mot dau trang)

Vidu I : Nhap dir liéu cho cac bién
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int a;
float b;
char c;
char *s;
cin>>a>>b>>c>>s;
gid su NSD nhép vao day dir li¢u : <><>12<>34.517ABC<>12E<>D

khi do6 cac bién s€ dugc nhan nhiing gia tri cu thé sau:

a=12

b =34.517
c="A

s ="BC"

trong cin s€ con lai day dir liu : <12E<>D ..

Néu trong doan chuong trinh tiép theo c6 cau 1énh cin >> s; thi s s& duoc ty dong
gan gia tr1 "12E" ma khong can NSD nhap thém dir 1iéu vao cho cin.

Qua vi du trén mot lan nira ta nhac lai ddc diém cua toan tir nhap >> 14 cac bién chi
lay dir liéu vira da cho kiéu ciia bién (vidu bién ¢ chi 1dy mot ki tu 'A', b lay gia tri
34.517) hoac cho den khi gip déu tring dau tién (vi du a lay gia tri 12, s 14y gia tri
"BC" du trong cin van con dit lidu). Tir d6 ta thay toan tir >> la khong phu hgp khi
nhap dir liéu cho cac xau ki ty c6 chira dau cach. C++ giai quyét truong hop nay
bang mot s6 ham (phuong thirc) nhap khéc thay cho toan tir >>.

2. Cac ham nhap ki tw va xau ki tw

a. Nhap ki tw
e cin.get() : Ham trd lai mot ki tu (ké ca diu cach, dau A).. Vidu:
char ch;
ch = cin.get();
— néu nhdp AB., ch nhan gia tri 'A', trong cin con B.
— néu nhap A, ch nhan gia tr1 'A', trong cin con .
— néu nhap .J, ch nhan gia tri "', trong cin rdng.

e cin.get(ch) : Ham nhap ki ty cho ch va tra lai mét tham chiéu t6i cin. Do
ham tra lai tham chiéu t6i cin nén co thé viét cac phuong thirc nhap nay
lién tlep trén mot dbi tuong cin. Vi du:

charc, d;
cin.get(c).get(d);
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néu nhdp AB.! thi ¢ nhén gié tri 'A' va d nhan gia tri 'B'. Trong cin con 'C".

b. Nhap xau ki tw

e cin.get(s, n, fchar) : Ham nhap cho s day ki tu tir cin. Day dugc tinh tur ki
tu dau tién trong cin cho dén khi dd da n — 1 ki tu hodc gap ki tu két thic
fchar. Ki tu két thuc ndy dugc ngdm dinh 13 dau xudng dong néu bi bo qua
trong danh sach dbi. Tac ¢ thé viét cau 1énh trén duéi dang cin.get(s, n)
khi d6 xau s s& nhan day ki tu nhip cho dén khi du n-1 ki ty hodc dén khi
NSD két thic nhap (bang dau ).

Chuy:
— Lénh s& tr dong gan dau két thac xdu (\0') vao cho xau s sau khi nhip
xong.

— Céc lénh c6 thé viét ndi nhau, vi dy: cin.get(s1, n1).get(s2,n2);

— Ki tu két thac fchar (hodc ) vAn nam lai trong cin. Piéu nay c6 thé 1am
tro1 cac Iénh get() ti€p theo. Vi du:

struct Sinhvien {

char *ht; /I ho tén
char *qq; /I qué quan
2
void main()
{
int i;
for (i=1; i<=3; i++) {
cout << "Nhap ho ten sv thu " <<i; cin.get(sV[i].ht, 25);
cout << "Nhap que quan sv thu "<<i; cin.get(sv][i].qq, 30);
}
}

Trong doan 1énh trén sau khi nhap ho tén cta sinh vién tht 1, do ki ty J van
nam trong bd dém nén khi nhdp qué quan chuong trinh s€ lay ki tu . nay gan cho
qq, do d6 qué quan cua sinh vién s¢€ la xau rong.

Dé khic phuc tinh trang nay chung ta c6 thé st dung mét trong cac cau 1énh
nhap ki tu dé "nhac" dau enter con "roi vai" ra khéi bo dém. Co6 thé stir dung cac cau
Iénh sau :

cin.get(); /I doc mot ki ty trong bd dém

cin.ignore(n); //[doc n ki tw trong b dém (v&i n=1)
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nhu vay dé doan chuong trinh trén hoat dong t6t ta c6 thé to chirc lai nhu sau:
void main()
{
int i;
for (i=1; i<=3; i++) {
cout << "Nhap ho ten sv thu " <<i; cin.get(sv[i].ht, 25);
cin.get(); /I nhéc 1 ki tw (enter)
cout << "Nhap que quan sv thu "<<i; cin.get(sv[i].qq, 30);
cin.get() I/l hoac cin.ignore(1);

}

 cin.getline(s, n, fchar): Phuong thirc nay hoat dong hoan toan tuong ty
phuong thire cin.get(s, n, fchar), tuy nhién né c6 thé khic phuc "15i enter"
clia cdu 1énh trén. Cy thé ham sau khi gan noi dung nhép cho bién s s& x6a
ki tu enter khoi bo dém va do vay NSD khong can phai stt dung thém cac
cau lénh phu trg (cin.get(), cin.ignore(1)) dé loai enter ra khoi bo dém.

e cin.ignore(n): Phuong thirc ndy cua d6i twong cin ding dé doc va loai bo n
ki tg con trong bo dém (dong nhap cin).

Chu y: Toan tir nhap >> ciing gidng cac phuong thirc nhap ki tu va xau ki ty ¢ chd
cling dé lai ki tu enter trong cin. Do viy, ching ta nén sitr dung cac phuong thic
cin.get(), cin.ignore(n) dé loai bo ki tur enter trude khi thuc hién 1énh nhép ki ty va
xau ki tu khac.

Tuong tu dong nhép cin, cout 1a dong dir licu xuat thudc 16p ostream. Diéu
nay c6 nghia dit liéu lam viéc v6i cac thao tac xudt (in) s& dua ket qua ra cout ma da
dugc méc dinh 13 man hinh. Do d6 ta ¢6 thé str dung toan tir xudt << va cac phuong
thirc xuét trong cac 16p ios (16p co s&) va ostream.

3. Toan tir xuat <<

Toan tr nay cho phép xuét gia tri ctia ddy cac biéu thic dén mét dong
Output_stream nao do véi ca phap chung nhu sau:

Output_stream << bt_1 << bt_2 <<

0 day Output_stream la dbi tuong thugc 16p ostream. Truong hop Output_stream la
cout, cau 1énh xuit s& dugc viét:

cout << bt_1<<bt_2<<...

cau Iénh nay cho phép in két qua cua cac biéu thirc ra man hinh. Kiéu dir liéu cua
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cac biéu thuc co the 1a s6 nguyén, thyuc, ki tu hodc xau ki tu.

Il. PINH DANG

Cac gia tri in ra man hinh c6 thé dugc trinh bay dudi nhiéu dang khac nhau
thong qua céc cong cu dinh dang nhu cac phuong thirc, cac cd va cac bo phan khac
dugc khai bdo san trong cac 16p ios va ostream.

1. Cac phwong thirc dinh dang

a. Chidinh dé réng céan in
cout.width(n) ;

S6 cot trén man hinh dé in mot gia tri duoc ngﬁm dinh bﬁng v6i do rong thuc
(s6 chit s0, chit cai va ki tu khac trong gid ti duoc in). Pé dat lai d6 rong man hinh
danh cho gia tri can in (thong thudng 16n hon dd rong thuc) ta co thé st dung
phuong thirc trén.

Phuong thirc ndy cho phép céac gia tri in ra man hinh véi d6 rong n. Néu n bé
hon d6 rong thuc su cua gia tri thi may sé in gid tri v6i s6 cot man hinh bang véi 4o
rong thuec. Néu n 16n hon do rong thuc, may s€ in gia tri can theo 18 phai, va dé
trbng cac cot thira phia trudc gid tri duge in. Phuong thirc nay chi c6 tac dung véi
gi4 tri can in ngay sau n6. Vi du:

inta=12; b =345; //ddrong thwcciaala2,ciabla3

cout << a; // chiém 2 c6t man hinh

cout.width(7); /I dat do roéng gia trj in tiép theo 14 7

cout <<b; /I b in trong 7 cot v&i 4 ddu cach dirng trudc

Két qua in ra s& la: 12<><><><>345

b. Chi dinh ki tw chén vao khoang tréng trwéc gia tri can in
cout.fill(ch) ;

Ki tu don ngﬁm dinh 1a dau cach, co nghia khi d§ rong cua gia tri can in bé
hon d6 rong chi dinh thi may s& don cac dau cach vao trudce gia tri can in cho du véi
dd rong chi dinh. Co thé yéu cau don mot ki tu ch bat ky thay cho diu cach béng
phuong thie trén. Vi du trong diy 1énh trén, néu ta thém dong 1énh cout.fill("*")
trwde khi in b chang han thi két qua in ra s& [a: 12%%%%345,

Phuong thirc ndy c6 tic dung voi moi cau 1énh in sau nd cho dén khi gip mot
chi dinh méi.
c. Chi dinh dé chinh xdc (s6 sé Ié thap phan) can in
cout.precision(n) ;

Phuong thirc ndy yéu cau cac s6 thuc in ra sau dé s€ co6 n chir so 1é. Cac so
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thyc trudc khi in ra s& duoc 1am tron dén chir s6 1¢ th n. Chi dinh nay c6 tac dung
cho dén khi gdp mot chi dinh méi. Vi du:

inta=12.3; b =345.678; //ddrong thwcciaalad,ciabla?
cout << a; // chiém 4 co6t man hinh

cout.width(10); /I dat do rong gia tri in tiép theo 14 10
cout.precision(2); /I dat dd chinh xac dén 2 sé 1é

cout <<b; // b in trong 10 c6t v&i 4 d4u cach dirng trudc

Két qua in ra s& la: 12.3<><><><>345.68

2. Cac co dinh dang
M(f)t’sé cac qui dinh vé dinh dang thudng dugc gan lién véi cac "co". Thong
thuong néu dinh dang nay dugc st dung trong sudt qua trinh chay chuong trinh
hodc trong mét khoang thoi gian dai trude khi g& bo thi ta "bat" cac cd tuong ng
vo1 no6. Cac co dugce bat s€ co tac dung cho dén khi co voi dinh dang khac duoc bat.
Céc co dugc cho trong file ti€u de¢ iostream.h.
Dé bat/tit cac co ta sir dung cac phuong thirc sau:
cout.setf(danh sach c¢); // Bat cac co trong danh sach
cout.unsetf(danh sach c®); // Tat cac co trong danh sach

Céc co trong danh sach dugc viét cach nhau bai phép toan hop bit (). Vi du
Iénh cout.setf(ios::left | ios::scientific) s& bat cac co ios:left va ios::scientific.
Phuong thirc cout.unsetf(ios::right | ios::fixed) s€ tat cac co ios::right | ios::fixed.

Duéi day 1a danh sach céac co cho trong iostream.h.
a. Nhém can lé
— jos::left : néu bat thi gi4 tri in ndm bén trai ving in ra (ki tr don nam sau).

— ios:iright : gia tri in nam bén phai ving in ra (ki ty don nam trudc), day la
truong hop ngam dinh néu ta khong st dung co cu thé.

— jos::internal : gidng cd ios::right tuy nhién dau cua gia tr1 in ra s€ dugc in
dau tién, sau d6 mdi dén ki ty don va gia tri so.

Vi du:
inta=12.3; b =-345.678; //d6rong thwc ciaala4,ciabla 8
cout << a; /I chiém 4 c6t man hinh
cout.width(10); /I dat dé rong gia tri in tiép theo 14 10
cout.fill("™") ; // d4u * lam ki tw don
cout.precision(2); /I dat dd chinh xac dén 2 sé 1é
cout.setf(ios::left) ; // bat co ios::left
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cout << b; Il két qua: 12.3-345.68***
cout.setf(ios::right) ; // bat co ios::right

cout << b; /] két qua: 12.3***-345.68
cout.setf(ios::internal) ; /l bat co ios::internal

cout << b; /I két qlia: 12.3-***345.68

b. Nhém dinh dang sé nguyén
— ios::dec : in s6 nguyén dudi dang thap phan (ngdm dinh)
— ios::oct : in s6 nguyén dudi dang co s 8

— ios::hex : in sO nguyén dudi dang co s6 16

¢. Nhém dinh dang sé thuc
— ios::fixed : in s6 thyc dang dau phay tinh (ngdm dinh)
— ios::scientific : in s6 thuc dang diu phay dong

— jos::showpoint : in da n chit sb 1é caa phan thap phan, néu tit (ngdm
dinh) thi khong in cac s6 0 cudi cua phan thap phan.

Vi duy: gia sir @6 chinh xac duoc dit véi 3 s6 1¢ (boi cau 1énh cout.precision(3))

— néu fixed bat + showpoint bat :

123.2500 dwoc in thanh 123.250
123.2599 dwoc in thanh 123.260
123.2 dwoc in thanh 123.200

— néu fixed bat + showpoint tit :
123.2500 dwoc in thanh 123.25
123.2599 dwoc in thanh 123.26
123.2 dwoec in thanh 123.2

— néu scientific bat + showpoint bat :
12.3 dwoec in thanh 1.230e+01
2.32599 dwoc in thanh 2.326e+00
324 dwoec in thanh 3.240e+02

— néu scientific bat + showpoint tat :
12.3 dwoc in thanh 1.23e+01
2.32599 dwoec in thanh 2.326e+00
324 dwoc in thanh 3.24e+02
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d. Nhém dinh dang hién thi

— los::showpos : néu tat (ngam dinh) thi khong in dau cong (+) trude sb
duong. Néu bat trude mdi sé duong s& in thém dau cong.

— jos::showbase : néu bét s& in s 0 trude cac sd nguyén hé 8 va in 0x trudce
s0 hé 16. Néu tat (ngam dinh) s€ khong in 0 va 0x.

— ios::uppercase : néu bat thi cac ki tu biéu dién s trong hé 16 (A..F) s&
viét hoa, néu tat (ngdm dinh) s& viét thuong.

3. Cac b6 va ham dinh dang

iostream.h ciing cung cap mot sé bo va ham dinh dang cho phep sur dyung tién
loi hon so voi cac co va cac phuong thire vi no co thé duoc viét lién tiép trén dong
1énh xut.

a. Cac bé dinh dang

dec Il twong ty ios::dec
oct /Il twong ty ios::dec
hex Il twong tw ios::hex
end| I/ xuét ki tw xubng dong (\n")
flush /| day toan bo dir liéu ra dong xuét
Vidu:
cout.setf(ios::showbase) ; // cho phép in cac ki tw biéu thi co s
cout.setf(ios::uppercase) ; /I dwéi dang chir viét hoa
inta=171;intb=32;
cout << hex<<a<<endl<<b; /I in OXAB va 0x20

b. Cac ham dinh dang (#include <iomanip.h>)

setw(n) /Il twong ty cout.width(n)
setprecision(n) /I twong tw cout.precision(n)
setffill(c) Il twong ty cout.fill(c)
setiosflags(l) Il twong ty cout.setf(l)
resetiosflags(l) Il twong tw cout.unsetf(l)

lll. IN RA MAY IN

Nhu trong phan dau chuong da trinh bay, dé 1am viéc véi cac thiét bi khac vai
man hinh va dia ... ching ta cin tao ra cac d6i tugng (thudc cic lop ifstream,
ofstream va fstream) tirc cac dong tin bang cac ham tao cua 16p va gan chung véi

283



Chwrong 9. Céc dong nhdp/xudt va file

thiét bi bang cau lénh:
ofstream Tén_dong(thiét bj) ;

Vi du dé tao mot ddi twong mang tén Mayin va gan véi may in, ching ta ding
1énh:

ofstream Mayin(4) ;
trong d6 4 1a s6 hiéu cuia may in.

Khi d6 moi cau 1énh dung toan tur xuit << va cho ra Mayin s€ dua dir liéu can
in vao mdt bd dém mac dinh trong b nho. Néu bd dém déy, mot sb thong tin dua
vao trude s& tr dong chuyén ra may in. Dé chi dong dua tit ca dit liéu con lai trong
bd dém ra mdy in ching ta can sir dung bo dinh dang flush (Mayin << flush << ...)
hodc phuong thure flush (Mayin.flush(); ). Vi du:

Sau khi d3 khai bao mot ddi twong mang tén Mayin bang cau 1énh nhu trén Dé
in chu vi va dién tich hinh chir nhat c6 canh cd va cr ta c6 thé viét:

Mayin << "Dién tich HCN =" << cd * cr << end|;
Mayin << "Chu vi HCN =" << 2*(cd + cr) << endl;
Mayin.flush();
hoac :
Mayin << "Dién tich HCN =" << cd * cr << end|;
Mayin << "Chu vi HCN =" << 2*(cd + cr) << endl << flush;

khi chwong trinh két thuc moi dit liéu con lai trong cac ddi tuong s€ dugc ty dong
chuyén ra thiét bi gan v4i nd. Vi du may in s€ in tat cd moi dir liu con st lai trong
Mayin khi chuong trinh két thuc.

IV.LAM VIEC VOI FILE

Lam vi¢c véi mot file trén dia cling dugc quan ni¢ém nhu lam vi¢c vdi cac thiét
bi khac ctia may tinh (vi du nhu lam viéc voi may in véi déi twong Mayin trong
phan trén hodc 1am viéc véi man hinh véi d6i twong chuan cout). Cac d6i twong nay
dugc khai bao thudc 10p ifstream hay ofstream tiy thudc ta mudn sir dung file dé
doc hay ghi.

Nhu vay, dé sir dung mot file dir li€u dau tién ching ta can tao ddi tuong va
gin cho file nay. Dé tao déi twong co thé sir dung cac ham tao co san trong hai 16p
ifstream va ofstream. Pi tugng s& duoc gin véi tén file cu thé trén dia ngay trong
qua trinh tao dbi tuong (tao d6i twong voi tham s6 1a tén file) hodc cling c6 thé duoc
gan vai tén file sau nay bang cau lénh mo file. Sau khi da gan mot d6i tuong voi file
trén dia, c6 thé stir dung d6i twong nhu dbi vGi Mayin hodc cin, cout. Diéu nay c6
nghia trong cac cdu 1énh in ra man hinh chi can thay tir khoa cout bai tén ddi tuong
moi dit liéu cén in trong cau lénh s€ duogc ghi Ién file ma ddi tuong dai dién. Ciing
tuong tu néu thay cin boi tén doi tuong, dir liu s€ dugc doc vao tur file thay cho tur
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ban phim. Dé tao ddi twong dung cho viéc ghi ta khai bao ching véi 16p ofstream
con dé dung cho viéc doc ta khai bao chung véi 16p ifstream.

1. Tao déi twong gan véi file
MBbi 16p ifstream va ofstream cung cap 4 phuong thirc dé tao file. O dy chung
toi chi trinh bay 2 cach (2 phuong thurc) hay dung.
+ Céach 1: <L&p> ddi_twong;
ddi_twong.open(tén_file, ché_dd);
L&p 1a mot trong hai 16p ifstream va ofstream. D6i twong 1a tén do NSD tu dit.
Ché d6 1a cach thire lam viée voi file (xem dudi). Cach nay cho phep tao trudc mot

d6i tuong chua gan véi file cu thé nao. Sau d6 dung tiép phuong thirc open dé dong
thoi mo file va gan véi dbi tuong vira tao.

Vi du:
ifstream f; I/ tao dbi twong c6 tén f dé doc hodc
ofstream f: // tao dbi twong cé tén f dé ghi
f.open("Baitap"); /I mé file Baitap va gan voi f

+ Céach?2: <Lé&p> doi_twong(tén_file, ché_do)

Céach nay cho phép dong thdi mé file cu thé va gin file voi tén ddi tuong trong
cau lénh.

Vi du:
ifstream f("Baitap"); /I m& file Baitap gan véi dbi twong f dé
ofstream f("Baitap); /I doc hoac ghi.

Sau khi mé file va gin vé6i ddi tuong f, moi thao tac trén f cling chinh 1a lam
viéc vdi file Baitap.

Trong céac cau Iénh trén c6 cac ché do dé qui dinh céch thirc lam viée cua file.
Céc ché do nay gom co:

e ios:binary : quan niém file theo kiéu nhi phan. Ngam dinh la kiéu van
ban.

e ios:in : file d doc (ngdm dinh vé6i d6i tugng trong ifstream).

e jos:out : file dé ghi (ngam dinh véi ddi twong trong ofstream), néu file
da c6 trén dia thi ndi dung ctiia n6 s€ bi ghi d¢ (bi x06a).ios::app : bo
sung vao cuoi file

e ios::trunc : x6a ndi dung file da co
e ios::ate : chuyén con tré dén cudi file

e ios::nocreate : khong lam gi néu file chua co
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e ios:replace : khong lam gi néu file di co

c6 thé chi dinh cliing luc nhiéu ché d¢ bang cach ghi chiing lién tiép nhau véi
toan tur hop bit |. Vi du d€ m¢ file bai tdp nhu mdt file nhi phan va ghi ti€p theo vao
cudi file ta dung cau lénh:

ofstream f("Baitap", ios::binary | ios::app);

2. Péng file va giai phéng déi twong
Pé dong file duoc dai dién boi f, sir dung phuong thirc close nhu sau:
déi_twong.close();

Sau khi dong file (va g1a1 phong mébi lién két gitra dbi twong va file) co thé
dung d6i twong dé gan va lam viéc véi file khac bang phuong thirc open nhu trén.

Vidu2:Doc mot day,so tu ban phim va ghi 1€n file. File dugc xem nhu file van
ban (ngam dinh), cac s6 dugc ghi cach nhau 1 dau céch.

#include <iostream.h>
#include <fstream.h>
#include <conio.h>
void main()
{
ofstream f; // khai bao (tao) doi twong f
int x;
f.open("DAYSQO"); /I m& file DAYSO va gan véi f
for (inti=1;i<=10; i++) {
cin >> x;
f<<x<<'"h
}

f.close();

}

Vidu 3 : Chuong trinh sau nhdp danh sich sinh vién, ghi vao file 1, doc ra mang,
sap xép theo tudi va in ra file 2. Dong dau tién trong file ghi so sinh vién, cac dong
tiép theo ghi thong tin cta sinh vién gém ho tén véi do rong 24 ki ty, tudi voi do
rong 4 ki tu va diém voi do rong 8 ki tu.

#include <iostream.h>
#include <iomanip.h>

#include <fstream.h>

#include <stdlib.h>
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#include <stdio.h>
#include <conio.h>
#include <ctype.h>
struct Sv {
char *hoten;
int tuoi;
double diem;
2
class Sinhvien {
int sosv ;
Sv *sv;
public:
Sinhvien() {
sosv = 0;
sv = NULL;
}
void nhap();
void sapxep();
void ghifile(char *fname);

2
void Sinhvien::nhap()
{
cout << "\nSO sinh vién: "; cin >> sosyv;
int n = sosv;
sv = new Sinhvien[n+1]; // B& phan t& thir 0
for (inti=1;i<=n;i++){
cout << "\nNhap sinh vién thr: " << i << endl;
cout << "\nHo tén: "; cin.ignore(); cin.getline(sv[i].hoten);
cout << "\nTudi: "; cin >> sv]i].tuoi;
cout << "\nPiém: "; cin >> sv]i].diem;
}
¥
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void Sinhvien::ghi(char fname)

{
ofstream f(fname) ;
f << sosv;
f << setprecision(1) << setiosflags(ios::showpoint) ;
for (inti=1; i<=sosv; i++) {
f << end| << setw(24) << sv][i].hoten << setw(4) << tuoi;
f << setw(8) << sv]i].diem;
}
f.close();
}
void Sinhvien::doc(char fname)
{
ifstream f(fname) ;
f>> sosy;
for (int i=1; i<=sosyv; i++) {
f.getline(sv[i].hoten, 25);
f >> sv[i].tuoi >> sv[i].diem;
}
f.close();
}
void Sinhvien::sapxep()
{
int n = sosy;
for (inti=1;i<n;i++){
for (intj=j+1;j<=n;j++){
if (sv[i].tuoi > sv][j].tuoi) {
Sinhvien t = sv[i]; sv[i] = sV[j]; sv[j] = t;
}
}
void main() {
clrscr();
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Sinhvien x ;
x.nhap(); x.ghi("DSSV1");
x.doc("DSSV1"); x.sapxep(); x.ghi("DSSV2"),
cout << "BPa xong";
getch();
}

3. Kiém tra sw ton tai cua file, kiém tra hét file

Viéc mé mét file chua c6 dé doc s& gy nén 16i va 1am dirng chuong trinh. Khi
xay ra 101 mo file, gia tri tra lai cua phuong thirc bad 1a mét s6 khac 0. Do vay co
thé st dung phuong thirc nay dé kiém tra mot file da c6 trén dia hay chua. Vi du:

ifstream f("Bai tap");

if (f.bad()) {
cout << "file Baitap chwa cd";
exit(1);

}

Khi doc hoidc ghi, con tro file s& chuyén dan vé cudi file. Khi con tr6 ¢ cudi
file, phuong thirc eof() s€ tra lai gia tri khac khong. Do dé cé thé st dung phuong
thirc nay de kiém tra da hét file hay chua.

~ Chuong trinh sau cho phép tinh d¢ dai cua file Baitap. File can dugc mo theo
ki€u nhi phan.

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <conio.h>

void main()

{
clrscr();
long dodai = 0;
char ch;

ifstream f("Baitap", ios::in | ios::binary) ;

if (f.bad()) {
cout << "File Baitap khéng co";
exit(1);

}

289



Chwrong 9. Céc dong nhdp/xudt va file

while (!f.eof()) {
f.get(ch));
dodai++;
}
cout << "D0 dai clia file =" << dodai;
getch();
}

4. Poc ghi dong thoi trén file
Dé doc ghi dong thoi, file phai dugce gan voi ’déi tuong cua 16p fstream 1a 16p

thira ké cua 2 16p ifstream va ofstream. Khi d6 ché d¢ phai dugc bao gom chi dinh
10s::1n | 10s::out. Vi du:

fstream f("Data", ios::in | ios::out) ;
hoac

fstream f ;

f.open("Data", ios::in | ios::out) ;

5. Di chuyén con tré file

Cac phuong thtc sau cho phép lam viéc trén d6i tuwong cia dong xuét
(ofstream).

— d6i_twong.seekp(n) ; Di chuyén con tro dén byte thi n (cac byte duogc tinh
tr 0)

— dbi_twong.seekp(n, vi tri xuét phat) ; Di chuyen di n byte (co thé am
hoic duong) tir vi tri xuat phat. Vi tri xuat phat gdom:
e jos:beg: tir dau file
e jos:end: tir cudi file
e jos::cur : tir vi tri hién tai cua con tro.
- déi_twq’ng.tellp(n) s Cho biét vi tri hién tai ctia con tro.

Pé 1am viéc voi dong nhap tén cac phuong thic trén duge thay twong Gng boi cac
tén : seekg va tellg. D61 voi cac dong nhap lan xuat c6 thé su dung dugc ca 6
phuong thire trén.

Vi du sau tinh d6 dai té€p don gian hon vi du ¢ trén.
fstream f("Baitap");
f.seekg(0, ios::end);
cout << "P9 dai bang = " << f.tellg();
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Vidu 4 : Chuong trinh nhap va in danh sach sinh vién trén ghi/doc déng thoi.
#include <iostream.h>
#include <iomanip.h>
#include <fstream.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <ctype.h>
void main() {
int stt ;
char *hoten, *fname, traloi;
int tuoi;
float diem;
fstream f;
cout << "Nhéap tén file: "; cin >> fname;
f.open(fname, ios::in | ios::out | ios::noreplace) ;
if (f.bad()) {
cout << "Tép da co. Ghi de (C/K)?" ;
cin.get(traloi) ;
if (toupper(traloi) =="'C") {
f.close() ;
f.open(fname, ios::in | ios::out | ios::trunc) ;
} else exit(1);
}
stt=0;
f << setprecision(1) << setiosflags(ios::showpoint) ;
/l nhap danh sach
while (1) {
stt++;
cout << "\nNhap sinh vién thir " << stt ;
cout << "\nHo tén: "; cin.ignore() ; cin.getline(hoten, 25);
if (hoten[0] = 0) break;

cout << "\nTudi: "; cin >> tuoi:
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cout << "\nDiém: "; cin >> diem;

f << setw(24) << hoten << end|;

f << setw(4) << tuoi << set(8) << diem ;
¥
/['in danh sach
f.seekg(0) ; /I quay vé dau danh sach
stt = 0;
clrscr();
cout << "Danh sach sinh vién da nhap\n" ;
cout << setprecision(1) << setiosflags(ios::showpoint) ;
while (1) {

f.getline(hoten,25);

if (f.eof()) break;

stt++;

f >> tuoi >> diem;

f.ignore();

cout << "\nSinh vién thr " << stt ;

cout << "\nHo tén: " << hoten;

cout << "\nTubi: " << setw(4) << tuoi;

cout << "\nPiém: " << setw(8) << diem;
}
f.close();
getch();

V. NHAP/XUAT NHI PHAN

1. Khai niém vé 2 loai file: van ban va nhi phan

a. File van ban

Trong file van ban mdi byte dugc xem la mét ki twy. Tuy nhién néu 2 byte 10
(LF), 13 (CR) di lién nhau thi dugc xem 1a mot ki tu va né 1a ki ty xudng dong. Nhu
vay file van ban 1a mot tp hop cac dong ki tu véi ki tu xudng dong c6 ma 1a 10. Ki
tu ¢6 mé 26 dugc xem 1a ki tu két thic file.

b. File nhi phan
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Thong tin luu trong file dugc xem nhu ddy byte binh thudng. Ma két thuc file
duoc chon 1a -1, dugc dinh nghia 1a EOF trong stdio.h. Cac thao tac trén file nhi
phan thuong doc ghi tirng byte mot, khong quan tdm y nghia cua byte.

Mot sb cac thao tac nhép/xuét s€ c6 hi€u qua khac nhau khi m¢ file dudi céac
dang khac nhau.

Vidu I : gia st ch = 10, khi d6 f << ch s€ ghi 2 byte 10,13 lén file van ban f, trong
khi d6 1énh nay chi khi 1 byte 10 1én file nhi phan.

Nguoc lai, néu f la ’ﬁle van ban thi f.getc(ch) s€ tra vé chi 1 byte 10 khi doc
duoc 2 byte 10, 13 lién ti€ép nhau.

~ Mot file luon ngam dinh dudi dang van ban, do vay dé chi dinh file 1a nhi phan
ta can sir dung co ios::binary.
2. DPoc, ghi ki tw
— put(c); // ghi ki tu ra file
— get(c); // doc ki tu tur file

Vidu 2 : Sao chép file 1 sang file 2. Can sao chép va ghi timg byte mot do viy dé
chinh xac ta s€ mo cac file dudi dang nhi phan.

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <conio.h>
void main()
{
clrscr();
fstream fnguon("DATA1", ios::in | ios::binary);
fstream fdich("DATAZ2", ios::out | ios::binary);
char ch;
while (!fnguon.eof()) {
fnguon.get(ch);
fdich.put(ch);
}
fnguon.close();
fdich.close();
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3. Doc, ghi day ki tw

— write(char *buf, int n); // ghi n ki ty trong buf ra dong xuét
— read(char *buf, int n); // nhap n ki tu ttr buf vao dong nhap
— gcount(); // cho biét sb ki tu read doc duoc

Vi du 3 : Chuong trinh sao chép file & trén c6 thé sir dung cac phuong thitc méi nay
nhu sau:

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <conio.h>
void main()
{
clrscr();
fstream fnguon("DATA1", ios::in | ios::binary);
fstream fdich("DATAZ2", ios::out | ios::binary);
char buf[2000] ;
int n = 2000;
while (n) {
fnguon.read(buf, 2000);
n = fnguon.gcount();
fdich.write(buf, n);
}
fnguon.close();
fdich.close();

}

4. Poc ghi dong thoi

#include <iostream.h>
#include <iomanip.h>
#include <fstream.h>
#include <stdlib.h>
#include <stdio.h>
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#include <conio.h>
#include <string.h>
#include <ctype.h>

struct Sv {
char *hoten;
int tuoi;
double diem;
I3
class Sinhvien {
int sosv;
Sv X;
char fname[30];
static int size;
public:
Sinhvien(char *fn);
void tao();
void bosung();
void xemsua();

| »

int Sinhvien::size = sizeof(Sv);
Sinhvien::Sinhvien(char *fn)
{

strcpy(fname, fn) ;

fstream f;

f.open(fname, ios::in | ios::ate | ios::binary);

if (!f.good) sosv = 0;

else {

sosv = f.tellg() / size;

}

void Sinhvien::tao()
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{
fstream f;
f.open(fname, ios::out | ios::noreplace | ios::binary);
if (If.good()) {
cout << "danh sach da co. Co tao lai (C/K) ?";
char traloi = getch();
if (toupper(traloi) =="'C') return;
else {
f.close() ;
f.open(fname, ios::out | ios::trunc | ios::binary);
}
}
sosv =0
while (1) {
cout << "\nSinh vién th: " << sosv+1;
cout << "\nHo tén: "; cin.ignore(); cin.getline(x.hoten);
if (x.hoten[0] == 0) break;
cout << "\nTudi: "; cin >> x.tuoi;
cout << "\nBiém: "; cin >> x.diem:
f.write((char*)(&x), size);
SOSV++;
}
f.close();
}

void Sinhvien::bosung()
{
fstream f;
f.open(fname, ios::out | ios::app | ios::binary);
if (!f.good()) {
cout << "danh sach chua co. Tao moi (C/K) ?";
char traloi = getch();
if (toupper(traloi) =="'C") return;
else {
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}

f.close() ;

f.open(fname, ios::out | ios::binary);

}

¥

intstt=0

while (1) {
cout << "\nBd sung sinh vién thi: " << stt+1;
cout << "\nHo tén: "; cin.ignore(); cin.getline(x.hoten);
if (x.hoten[0] == 0) break;
cout << "\nTudi: "; cin >> x.tuoi;
cout << "\nBiém: "; cin >> x.diem:
f.write((char*)(&x), size);
stt++;

}

sosv += stt;

f.close();

void Sinhvien::xemsua()

{

fstream f;
int ch;
f.open(fname, ios::out | ios::app | ios::binary);
if (If.good()) {
cout << "danh sach chua co";
getch(); return;
}
cout << "\nDanh sach sinh vién" << endl;
int stt ;
while (1) {
cout << "\nCan xem (sua) sinh vién th (0: dirng): " ;
cin >> stt;
if (stt < 1 || stt > sosv) break;

f.seekg((stt-1) * size, ios::beg);
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}

f.read((char*)(&x), size);

cout << "\nHo tén: " << x.hoten;

cout << "\nTudi: " << x.tuoi;

cout << "\nDiém: " << x.diem;

cout << "C¢ stra khong (C/K) ?";

cin >> traloi;

if (toupper(traloi) =="'C") {
f.seekg(-size, ios::cur);
cout << "\nHo tén: "; cin.ignore(); cin.getline(x.hoten);
cout << "\nTudi: "; cin >> x.tuoi;
cout << "\nBiém: "; cin >> x.diem:
f.write((char*)(&x), size);

f.close();

void main()

int chon;
Sinhvien SV("DSSV") ;

while (1) {

clrscr();

cout << "\n1: Tao danh sach sinh vién";
cout << "\n2: B4 sung danh sach";
cout << "\n3: Xem — stra danh sach";
cout << "\n0: Két thuc";

chon = getch();

chon = chon —48;

clrscr();

if (chon == 1) SV.tao();

else if (chon == 2) SV.bosung();

else if (chon == 3) SV.xemsua();
else break;
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10.

11.

BAI TAP

Viét chuong trinh dém s6 dong ctia mét file van ban.

Viét chuong trinh doc in ting ki tu cua file van ban ra man hinh, mbi man hinh
20 dong.

Viét chuong trinh tim xau dai nhat trong mét file van ban.

Viét chuong trinh ghép mot file vin ban tht hai vao file vin ban tha nhat,
trong do6 tat ca chir cai cua file van ban thr nhat phai doi thanh chit in hoa.

Viét chuong trinh in ndi dung file ra man hinh va cho biét tong s6 chir cai, tong
sO chir s6 da xuat hi¢n trong file.

Cho 2 file sb thuc (d3 dugc sip ting dan). In ra man hinh day sé xép tang dan
cua ca 2 file. (Can tao ca 2 file dit li¢u nay bang Editor ciia C++).

Viét ham nhép 10 s6 thyc tir ban phim vao file INPUT.DAT. Viét ham doc céc
s0 thuec tur file trén va in tong binh phuong cia ching ra man hinh.

Viét ham nhap 10 sb nguyén tur ban phim vao file van ban tén INPUT.DAT.
Viét ham doc céc sO nguyén tu file trén va ghi nhimg s chan vao file
EVEN.DAT con cac sb 1¢ vao file ODD.DAT.

Nhép bang chuong trinh 2 ma tran sé nguyén vao 2 file vin ban. Hay tao file
van ban thtr 3 chira nd1 dung cua ma tran tich cua 2 ma tran trén.

Té chuc quan 1y file sinh vién (Ho tén, ngdy sinh, gi6i tinh, diém) voi cac chirc
nang : Nhap, xem, x6a, stra, tinh di€m trung chung.

Thong tin vé mot nhan vién trong co quan bao gdm : ho va tén, nghé nghiép, sb
dién thoai, dia chi nha riéng. Viét ham nhép tir ban phim thong tin cua 7 nhan
vién va ghi vao file INPUT.DAT. Viét ham tim trong file INPUT.DAT va in ra
thong tin cua 1 nhan vién theo s6 dién thoai dugc nhap tir ban phim.
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