Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

Chuong 1

TONG QUAN VE NGON NGU LAP TRINH C/C++
1. Lich sir ctia ngon ngir 1ap trinh C/C++

C duoc tao bdi Dennis Ritchie ¢ Bell Telephpne Laboratories vao
nam 1972 dé cho phép 1ap trinh vién phat trién cic ung dung hi¢u
qua hon cac ngon ngir 1ap trinh hién c6 tai thoi diém do.

Piém manh va mém déo ctia C cho phép cac nha phat trién & Bell
Labs tao nén céac ung dung phirc tap nhu hé diéu hanh Unix. Vao
nim 1983, hoc vién chuan quéc gia My (American National
Standards Institute - ANSI) thanh 14p mot tiéu ban dé chuan héa C
dugc biét dén nhu ANSI Standard C. Ngay nay, tat ca trinh bién
dich C/C++ déu tuan theo ANSI Standard C. C++ duogc xay dung
trén nén tang cia ANSI Standard C.

C++ 1a mot ngdn ngir 14p trinh hudng d6i twong ma bao ham ngdn
ngtt C ¢ trong nd. Trong gido trinh nay chua khao sat phan lap
trinh huong doi tuong cua C++.

2. K¥ thuat dé giai quyét mot bai toan

Mot chuong trinh may tinh dugc thiét ké dé giai quyet mdt bai toan
nao do. Vi vy, nhirng budc can dé tim klem 161 giai cho mot bai
toan ciing giong nhu nhiing budc can dé viét mot chuong trinh.
Céc budc gom:

- Xac dinh yéu cau ctia bai toan.
- Nghi ra mét phuong cach (algorithm) dé tim 10i giai.
- Thyc hién phuong cach do.

- Kiém tra két qua dé xem 101 giai c6 dung véi yéu cau cua bai
toan.
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Khi viét mot chuong trinh trong C/C++, ddy 1a nhitng bude dugc
deé nghi:

1. Xac dinh muyc dich cua chuong trinh

2. Nghi ra thuét toan phu hop dé giai quyét bai toan (ding ma
gia, luu do, ...)

3. Cai dat (viét) thuat toan dung ngdn ngit 1ap trinh C/C++

4. Thyc thi chuong trinh va kiém thtr (testing).

3. Cac buéc trong chu trinh phat trién chwong trinh

Chu trinh phét trién chuong trinh (program development cycle) co
nhimg budc sau day. 1. Mot trinh soan thao véan ban dugc dung dé
nhdp ma nguon (source code). 2. Ma ngudn duge bién dich
(compile) dé tao nén tap tin dbi tuong (object file). 3. Cac tap tin
d6i tuong duoc lién két (link) dé tao nén tap tin co thé thuc thi
(executable file). 4. Thuc hién (run) chuwong trinh dé chi ra chuong
trinh c6 lam viéc ding nhu da dinh khong.

Use

editor (C-free, Borland C/C++

Source
code (.c; .cpp files)

Compile (be.exe)
source file
Object
code
(.h files) ~— (.exe file)
Library Link Executable

files object file program
—
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3.1. Soan thiao ma ngudn (source code editor)

Ma nguén la mot tap céac 1énh dung dé chi dan may tinh thyc hi¢n
cong viéc mong muon. Tdp tin ma ngudén dugc luu trlt voi phan
phan loai .c (C) hodc .cpp (C++).

3.2. Bién dich (compile)

Tap tin ma ngudn dugc viét bang nhiing tir giéng tiéng Anh nén dé
dang dé doc va hiéu. Tuy nhién, may tinh khong thé hiéu nhing tir
nay. My tinh yéu ciu cac chi din nhi phan (binary) trong dang
thirc cua ngdn nglt may (machine language). Trude khi mot
chuong trinh dugc viét bang ngon ngit cap cao nhu C/C+ co thé
thuc thi trén may tinh, n6 phai duoc bién dich tir ma ngudn sang
ma may. Viéc dich nay dugc thuc hién bédi mdt chuong trinh goi la
trinh bién dich (compiler).

Céc chi dan ngdn ngit may duoc tao bai trinh bién dich dugc goi 1a
mi ddi tuong (object code) va tap tin chira chung goi la tap tin d6i
tuong. Tap tin d6i tuong c6 clng tén nhu tip tin md nguén nhung
¢ phan phan loai .obj.

3.3. Tao tap tin thuc thi (executable files)

C/C++ c6 mot thu vién ham chira ma ddi tugng cho nhiing ham da
duoc tao sin. Nhitng ham nay thuc hién cic tic vu thuong dung
nhu x6a man hinh (clrscr()), nhap mot chudi ky tu tir ban phim
(gets()), tinh can bac hai (sqrt()), ... ma chwong trinh duoc viét co
thé sir dung ma khong phai viét lai.

Tap tin d6i tuong dugc tao ra bai trinh bién dich s& két hop véi ma
ddi tuong cua cac ham thu vién dé tao nén tap tin thuc thi. Qua
trinh nay dugc goi la lién két (linking), dugc thyc hién bo1 mot
chuong trinh goi 13 bo lién két (linker).

3.4. Thuc thi chwong trinh
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Khi chuwong trinh ngudn duoc bién dich va lién két dé tao nén tap
tin thyc thi (c6 phan phan loai .exe), n6 c6 thé thuc thi trén may
tinh tai dau nhac hé thong.

Néu chuong trinh hoat dong khong ding nhu yéu cau, van dé co
thé 1a do_ 16i lap trinh. Trong truong hop nay, chinh stra chuong
trinh ngudn, bién dich lai va lién két lai dé tao nén phién ban méi
cua tap tin chuong trinh.

Qua trinh bon bude nay duogc 1ap di 1ap 1ai cho dén khi tap tin thuc
thi thuc hién dung yéu cau cua bai toan.

4. Khao sat mot chwong trinh C/C++ don gidn

Khao sat mot chuwong trinh don gian ding dé xuit ra man hinh
dong chir Hello World!

// my first program in C/C++
#include <conio.h>
#include <iostream.h>
int main ()

{
cout << "Hello World!"™; //Output “Hello World!”
getch () ;
return 0;

}

Day la chuong trinh don gian nhung n6 da bao ham nhiing thanh
phan co ban ma moi chuong trinh C/C++ déu c6. V&i y nghia cia
tung dong nhu sau:

// my first program in C/C++

Pay l1a dong chii thich, tat ca cac dong bat dau bﬁng hai dau // dugc
coi la cac dong chu thich, né khong anh hudéng dén hoat dong cua
chuong trinh, chi dung dé giai thich ma ngudn cia chuong trinh.

#include < iostream.h>
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Céc 1énh bit dau bang diu # duoc dung cho céac chi thi tién xur 1y
(preprocessor). Trong vi du nay, cau l¢nh #include bao cho trinh
bién dich biét can phai gop thu vién iostream.h 1a tap tin header
chuan ctia C/C++, chita cac dinh nghia vé nhap va xuét.

int main()

Dinh nghia ham main(). Him main() 1a diém ma tit ca cic chuong
trinh C/C++ bt dau thue hién. N6 khong phu thude vao vi tri cua
ham, ndi dung cia nd luon dugc thuc hién dau tién khi chuong
trinh thyc thi. M6t chuong trinh C/C++ déu phai ton tai mot ham
main(). Ham main() c6 thé c6 hodc khong c6 tham sb. Noi dung
cia ham main() tiép ngay sau phan khai bao chinh thirc dugc dit
trong cap dau ngodc { }.

cout << "Hello World!'";

Pay 1a mot 1énh nam trong phan than cua ham main. cout 13 mot
dong (stream) xut chuin trong C/C++ dugc dinh nghia trong thu
vién iostream.h. Khi dong 1énh nay duoc thuc thi, két qua 13 chudi
"Hello World!" duoc xuit ra man hinh. Dong 1énh dugc két thac
bang dau chim phay (;).

getch();
Pay 1a mot ham thu vién dung dé chd nhap mot ky tu tir ban phim.

return O0;

Lénh return két thic ham main va tra vé ma di sau nd, trong
truong hop nay 1a 0. Pay 1a mot két thac binh thudong ciia mot
chuong trinh khong c6 161 trong qua trinh thuc hién.

Chuong trinh trén c6 thé viét lai nhu sau:

int main() { cout << " Hello World! "; getch(); return 0;}

cling cho ciing mot két qua.
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5. Cac ch thich (comments)

Céc chu thich duoc cac 1ap trinh vién st dung dé ghi chi hay mo ta
trong cac phan cua chuong trinh. Trong C/C++ c6 hai cach dé chu
thich:

Chu thich dong: dung cap ddu //. Tir vi tri // dén cubi dong duogc
xem la chu thich

Chu thich khéi (cha thich trén nhiéu dong) dung cip /* ... */.
Nhitng gi nam gitra cap dau nay dugc xem la chu thich.

Vi du:
/* My second program in C/C++ with more comments
Author: Novice programmer
Date: 01/01/2008
*/
#include <conio.h>
#include <iostream.h>
int main ()
{
cout << "Hello World! "; // output Hello World!
cout << "I hate C/C++."; // output I hate C/C++.
getch () ;
return 0;

}

Két qud xudt ciia chwong trinh la: Hello World! I hate C/C++.
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6. Ciu triic cia mdt chwong trinh C/C++

Céu trac mot chuong trinh C/C++ bao gém céc thanh phan nhu:
Céc chi thi tién xtr 1y, khai b4o bién toan cuc, chuong trinh chinh

(ham main), ...

Khao sat chuong trinh sau:

/* fact.c

Purpose: prints the factorials of
the numbers from 0 through 10
Author: Mr.Beginner

Date: 01/01/2008

*/

#include <iostream.h>

A

int factorial (int n);

int main ()
{
int 1i;
for (1=0; 1i<=10; 1i++)
cout<<i<<“!=%“<<factorial (i) ;
return 0;

Phan nay thuong ding dé mé
ta muc dinh chwong trinh, tic
gid, ngdy viét, ... (Phan khéng
bdt bugc)

Khai bao cac tap tin thw vién

Khai bao prototype cua cdac
ham tw tao

A

/* This function computes the

factorial of its parameter, returning

int factorial (int n)
{
int i, product;
product = 1;
for (i=2;i<=n;i++) prod *= 1i;
return product;

Ham chinh cia chuong trinh

it */

Dinh nghia cac ham do nguoi
dung tw xay dung
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7. Cac tap tin thw vién thong dung

Day 1a cac tap tin chira dinh nghia cdc ham thong dung khi lap
trinh C/C++. Mudn sir dung cac ham trong céc tap tin header nay
thi phai khai bao #include <FileName.h> & phan dau ciia chuong
trinh, voi FileName.h 1a tén tap tin thu vién. Cac tap tin thu vién
thong dung gom:

stdio.h(C), iostream.h(C++) Tap tin dinh nghia cac ham vao/ra
chuan (standard input/output) gom cac ham xudt dir liéu
(printf())/cout), nhap gia tri cho bién (scanf())/cin), nhan ky tyu tir
ban phim (getc()), in ky tu ra man hinh (putc()), nhap mot chudi ky
tur tir bam phim (gets()), xuat chudi ky ty ra man hinh (puts()), x6a
vung dém ban phim (fflush()), fopen(), fclose(), fread(), fwrite(),
getchar(), putchar(), ...

conio.h : Tép tin dinh nghia cac ham vao ra trong ché d6 DOS
(DOS console) gom cac ham clrscr(), getch(), getche(), getpass(),
cgets(), cputs(), putch(), clreol(), ...

math.h: Tap tin dinh nghia cic ham toan hoc gdm cac ham abs(),
sqrt(), log(), log10(), sin(), cos(), tan(), acos(), asin(), atan(), pow(),
exp(), ...

alloc.h: Tép tin dinh nghia cic ham lién quan dén viéc quan 1y bod
nhé gdm cac ham calloc(), realloc(), malloc(), free(), farmalloc(),
farcalloc(), farfree(),

io.h: Tap tin dinh nghia cac ham vao ra cap thip gdm cic ham
open(), open(), read(), read(), close(), close(), creat(), _creat(),
creatnew(), eof(), filelength(), lock(), ...
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oChu’O’ng 2
BIEU THUC
(Expressions)

Biéu thtrc dugce tao thanh tir nhitng thanh t6 nhu dit liéu va toan tu.
Dir liéu c6 thé chira trong bién hodc hang. Toan tir trong cic ngdn
ngir l4p trinh ¢6 cung ¥ nghia nhu trong toan hoc. C6 nhiéu loai
toan tir nhu todn tir gan (=), toan tir s6 hoc (+ - * / %), toan tir quan
hé (==<<=>>=!=), toan t0 ludn ly (&& || !), ...

1. Kiéu dix liéu (data types)

C/C++ c6 nam kiéu dir lidu co so: ky tu (char), s6 nguyén (int), s6
thuc (float), s6 thuc co6 do chinh xac gap doi (double), va kiéu vo
dinh (void). Tat ca nhing kiéu dit liéu khac déu dua trén 5 kiéu co
s& nay. Kich thudc va pham vi ciia nhimng kiéu dit liéu nay c6 thé
thay d6i tiy theo loai CPU va trinh bién dich.

Kiéu char dugc dung dé giir cac gid tri cia bd ma ASCII
(Amercican Standard Code for Information Interchange). Kiéu
char chiém 1 byte bd nho.

Kich thudc cua kiéu int 14 16 bits (2 bytes) trén moi truong 16-bit
nhu DOS, Windows 3.1. M61 truong 32-bit nhu Windows 95, kich
thudc kiéu int 1a 32 bits (4 bytes). Noi chung, tuy thudc moi
truong, kich thude cua ki€u int c6 thé khac nhau.

Chuan C chi ra pham vi t0i thiéu cua kiéu dit liéu s6 thuc (float,
double) 1a 1E-37 dén 1E+37.

Kiéu void dung dé khai bao ham khong tra vé gia tri hodc tao nén
cac con tro tong quat (generic pointers).

Ngoai trir kiéu void, cac kiéu dir liéu co s& co thé ¢ cac tir nhu
signed, unsigned, long, short di truéc no. Cac tir nay lam thay d6i

pham vi t6i thiéu mdi kiéu co s¢ co thé chira. Bang sau trinh bay
tat ca cac két hop hop 18 cua kiéu dir liéu véi cac tir trén.
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Kibu dirligu | [Sich thude Pham vi t6i thiéu

) bang bits :

char 8 -127t0 127

unsigned char 8 0 to 255

signed char 8 -127 to 127

int 16 or 32 -32,767 to 32,767

unsigned int 16 or 32 0 to 65,535

signed int 16 or 32 gidng nhu int

short int hoac short 16 -32,767 to 32,767

unsigned short int 16 0 to 65,535

signed short int 16 gidng nhu short int

long int hodc long 32 -2,147,483,647 to 2,147,483,647

signed long int 32 gidng nhu long int

unsigned long int 32 0t0 4,294,967,295

float 32 Do chinh xéc 14 6 ky sb

double 64 Do chinh xac 1a 10 ky sd

long double 80 D6 chinh xé4c 14 10 ky sb

2. Cac dinh danh (Identifier names)

Trong C/C++, tén cua cac bién, hflng, ham,... dugc goi la dinh
danh. Nhiing dinh danh nay c6 thé 1 1 hodc nhiéu ky ty. Ky tu dau
tién phai 1a mot chit cai hodc ddu _ (underscore), nhitng ky tu theo
sau phai la chir cai, chir s6, hodc diu _. Sau day la nhitng dinh

danh dung va sai:

biing Sai
count 1count
test23 hi!there

high balance

high...balance

C/C++ phan biét ky ty HOA va thuong. Vi vay, count, Count, va

COUNT la 3 danh dinh khac nhau.
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Dinh danh khong dugc trung véi cac tir khoda (keywords) va khong
nén cé cung tén nhu cac ham thu vién cua C/C++.

3. Twr khoa (keywords)

La nhitng tir da dugc danh riéng boi ngon ngilr 1ap trinh cho nhiing
muc dich riéng cua né. Khong duge dung tir khoa dé dat tén cho
nhitng dinh danh nhu bién, héng, ham, ... Tat ca cac tir khoa trong
C/C++ déu 1a chit thuong (lowercase). Sau ddy 1a danh sach cac tir
khoéa cua C/C++:

auto break | case char const continue | default | do
double | else enum extern | float for goto if
int long register | return | short signed sizeof | static
struct | switch | typedef | union | unsigned | void volatile | while

4. Bién (variables)
Mot bién 1a dinh danh cta mét ving trong bo nhé dung dé gilr mot
gia tri ma c6 thé bi thay doi boi chuong trinh. Tat ca bién phai
dugc khai bao trude khi dugc st dung. Dang khai bdo bién tong
quat la:

type variableNames,
type: phai 1a mot trong cac kiéu dir liéu hop 1¢.

variableNames: tén cia mot hay nhiéu bién phan cach nhau boi
dau phay.

Ngoai ra, ta c6 thé vira khai bao vira khoi tao gia tri ban dau cho
cac bién dung cu phép sau:

type varNamel=value, ... , varName n=value,

Vi du:
int i, j; // khai bdo 2 bién i, j kiéu int
// khai bado ba bién day, month va year kiéu short int

short day, month, year;
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char ch; // khai bado bién ch kiéu ky tu
// kXhai bao 4 bien kieu float, gan average gid tri 0

float markl, mark2, mark3, average = 0;

Luu y: Khi khai bdo bién néu khéng cung cap gid tri khoi tao thi gid tri
ciia bién la chuwa xdc dinh. Do dé, viéc ding nhitng bién nay trong cdc
biéu thire la vé nghia.

Bién dugc khai bao tai ba noi: bén trong ham, trong dinh nghia
tham s6 cua ham, va bén ngoai tat ca ham. Nhitng bién nay dugc
goi lan lugt 1a bién cuc bg, cac tham so6 hinh thirc, va bién toan cuc.

4.1. Bién cuc bd (local variables)

Nhitng bién duoc khai bao bén trong mot ham goi 13 bién cuc bo.
Céc bién cuc bo chi dugc tham chi€u dén chi boi nhitng I¢énh nam
trong khoi (block) c6 khai bao bién. Mot khoi bat dau véi dau { va
két thic voi dau }.

Bién cuc bd chi ton tai trong khi khdi chita n6 dang thuc thi va bi
huy khi khoi chira n6 thuc thi xong.

Vi du: Xem xét hai ham sau:

void funcl (void)
{

int x;

x = 10;
}

void func?2 (void)

{

int x;

x = -199;
}
Bién nguyén x dugc khai bao 2 1an, mot trong ham func1() va mot
trong ham func2(). Bién x trong funcl() khong c6 quan hé gi voi
bién x trong func2() bdi vi mdi x chi ton tai trong khdi chtra né.

4.2. Cac tham sb hinh thirc (formal parameters)
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Néu mot ham c6 nhan cac ddi sd truyén vao ham thi né phai khai
bao cac bién dé nhan gia tri cia cac d6i s6 khi ham duoc goi.
Nhing bién nay goi 1a cac tham sb hinh thirc. Nhitng bién nay
duge ddi xir gidng nhu cac bién cuc bd khac duoc khai bao trong
ham. Xem xét vi du sau:

int sum(int from, int to)

{
int total=0;
for(int i=from ; i<=to ; i++) total +=i;
return total;

}

Trong vi du ndy, from va to 1a 2 tham s6 hinh thirc va duoc déi xir
nhu bién cuc bd total cua ham sum. Luu v bién i duoc khai bao
trong cAu trac 1ap for nén no la bién cuc bod chi ton tai trong cAu
trac for ma thoi. Nhirng 1énh ndm ngoai cau trac for s& khong tham
chiéu dugc bién i nay.

4.3. Bién toan cuc (global variables)

Bién toan cuc c6 pham vi la toan bd chuong trinh. Do do6, tat ca cac
1énh c6 trong chuong trinh déu c6 thé tham chiéu dén bién toan
cuc. Bién toan cyc dugc khai bado bén ngoai tat ca ham.

Khao sat chuong trinh sau:
#include <iostream.h>
void increase();

void decrease();

int gvVar = 100;

void main ()

{

cout << “Value of gVar= “ << gVar;
increase();

cout << “After increased, gVar= “ << gVar;
decrease () ;

cout << “After decreased, gVar= “ << gVar;

}

void increase ()
{ gVar = gvVar + 1;}

void decrease ()
{ gVar = gVar -1;}
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Sau khi thyc thi chwong trinh trén, két qua xuat trén man hinh la:
Value of gVar= 100

After increased, gVar= 101;

After decreased, gVar= 100;

5. Tw khoa const

Gia trj clia bién thay doi trong sudt qua trinh thyc thi chwong trinh.
bé gia tri cua bién kh@ng bi thay do1, ta dat trudc khai bdo bién tur
khoa const. Tur khi bién da c6 gia tri, gia tri nay s€ khong bao gio
bi thay doi boi bat ky 1énh nao trong chuong trinh. Thong thuong
ta dung chir HOA dé dat tén cho nhitng bién nay.

Vi du: khai bao hing nguyén MAX c6 gia tri 100

const int MAX = 200;

6. Hﬁng (constants)

Hing 1a nhitng gia tri cb dinh (fixed values) ma chuong trinh
khong thé thay do6i. Bat ky ki€u dir liéu nao cling c6 hang tuong
ung. Hang con duoc goi 1a literals.

Hing ky tu dugc rao quanh boi cap dau nhay don. Vi du 'a' va '%'
la nhirng hang ky tu.

Hang nguyén la nhimg s6 ma khong c6 phan thap phan. Vi du 100
va -100 la nhitng hang nguyén.

Hing s6 thuc yéu cau mot dau chim thap phan _phéan cach phan
nguyén voi phan thap phan. Vi du 123.45 13 mot hang sd thuyc.

Vi du vé cach viét cic loai hang so:

Kiéu dir liéu | Cac vi du vé hang Ghi chu

int 1, 123, 21000, 234

long int 35000L, 341 C6 ky tu 1 hodc L & cudi
unsigned int | 10000U, 987u, 40000U CX)kYtullhoécllécuéi
float 123.231, 4.34e-3F C6 ky tu fhoic F ¢ cudi
double 123.23, 1.0, 0.9876324

long double | 1001.2L C6 ky tu 1 hodc L & cudi
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7. Hang chudi ky tw (string constants)

C/C++ cung cép mot loai hé“mg khac g(_)i’ 1a chudi. Mot chudi 1a mot
tap cac ky tu duoc ban quanh boi cap dau nhay doi. Vi du, "This is
a string" 1a mot chuoi.

Luu ¥ phan biét hing chuéirvé hang ky tu. Mot hing ky tu la mot
ky tu bao quanh béi cdp dau nhay don. Do do, 'a' 1a hang ky tu
nhung "a" 1a hang chuoi.

8. Hang Ky tu diic biét (escape sequences)

C/C++ c6 nhirng hang ky tu dic biét ma khong thé biéu dién nhu
nhiing hang ky tu thong thuong. Nhitng hang nay con goi la escape
sequences. Sau day 1a danh sach cac hang dac biét do:

Mi Y nghia

\b Lui sang tréi 1 ky tu

\f Vé dau dong

\n Sang dong mai

\r Xudng dong

\t Tab theo chiéu ngang

\" Dau nhay doi

\ Dau nhay don

\0 Null

\ Déu \

\v Tab theo chiéu dimg

\a Céanh bao

\? Déu hoi

\N Hang bat phan (v6i N 1d mot hang béat phan)
\xN Hang thap lyc phan (v6i N 1a mot hang thap luc phan)

Xem xét vi du sau:

\n

#include <iostream.h> Enter
void main (void)

{ Items: e
cout <cerrtems:an”; Iteml /
cout <<”\tIteml\n”;
7| output
cout <<”\tItem2\n”; p ///’ ItenﬁZ‘///
/ Item3
A

cout <<”\tItem3\n”;

tab

\t
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9. Toan tir (operators)

C/C++ ¢6 bodn loai toan ti: s6 hoc (arithmetic), quan hé
(relational), luan 1y (logical), va bitwise.

9.1. Toan tir gan (assignment operator)
Dang tong quét cila toan tir gén la
variableName = expression;
variableName: Tén bién
expression: Biéu thic
Luu y, phia bén trai QQu bang phai 1a mét bién hay con tré va
khong thé 1a ham hay hang.
Vi du:

total = a + b + ¢ + d;

9.2. Chuyén ddi kiéu trong ciu Iénh gin
Khi nhig bién ctia mot kiéu két hgp v6i nhing bién clia mot kicu
khac thi mot sy chuyén doi kiéu Xay ra. Déi véi cau 1énh gan, gia

tri ctia biéu thirc bén phai du bang duoc tu dong chuyén thanh
kiéu dir liéu ctia bién bén trai ddu bang.

Vi du:
int 1=100;
double d = 123.456;

Néu thyc thi 1énh

i=d;

thi i s& co gia tri 1a 123 vi 123.456 s& tu dong chuyén thanh sb
nguyén nén bi cat bo phan thap phan. Sy chuyén doi kiéu nay goi
la chuyén doi ki€u bi mat mat thong tin.
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Néu thyc thi 1énh

d = 1i;

thi d s& c6 gia tri 1a 100.0. Sy chuyén ddi kiéu nay goi 1a chuyén
doi kiéu khong mat mat thong tin.

Tom lai, khi chuyén 601 kiéu tir kiéu dit lidu c6 mién gia tri nho
sang kiéu dit liéu c6 mién gia tri 1on hon thi viéc chuyén déi kiéu
nay 1a an toan vi khong bi mat mat thong tin. Th tu ting dan tir
kiéu dir liéu c6 mién gia tri nho dén kiéu dit liéu c6 mién gia tri 16n
la char - int - long - float - double.

Khi chuyén doi kiéu dir liéu c6 mién gia tri 16n sang kiéu dir liéu
c6 mién gia tri nho hon thi viéc chuyén doi kiéu nay 1a khong an
toan vi ¢ thé mat mat thong tin. Thi tu giam dan tir kiéu dit liéu
c6 mién gid tri 16n dén kiéu dir liéu c6 mién gia tri nho 1a
double - float - long - int - char.

Vi du:

int i = 100;

long 1 = 200;

float £ = 123.456f;
double d = 1.23456789;

Khéo sét cac 1énh gan sau:

int n; long m; float p; double g;

n=1i+ 1+ f +d; // (1)
m=1i+1+f+d; // (2)
p=1i+ 1+ £+ d; // (3)
g=1i+ 1+ £ +d; // (4)
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1)
i 1 f d
100 200 123.456 1.23456789
double double double double
100.0 200.0 123.456 1.23456789
A\ 4
424.69056789
int
n co gia tri 1a 424
3)
i | f d
100 200 123.456 1.23456789
double double double double
100.0 200.0 123.456 1.23456789
y
424.69056789
float
p c6 gia tri 1a 424.690567
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i 1 @ £ d
100 200 123.456 1.23456789
double double double double
100.0 200.0 123.456 1.23456789
Y
424.69056789

A 4

q co gia tri 13 424.69056789

Két lufn: Truong hop (1) va (3): mat mat théng tin. Truong hop
(4) khong mat mat thong tin.

10. Céc toan tir s6 hoc (arithmetic operators)

Cac toan tu s6 hoc gdm: + (cong), - (trir), * (nhan), / (chia), va %
(lay phan du cua phép chia nguyén).

Khi tir s6 va mau s6 ctia phép chia 1a s6 nguyén thi d6 1a phép chia
nguyén nén phan du cua pheép chia nguyén bi cat bo. Vi du, 5/2 thi
ket qua la 2.

Toan tir ldy phan du % (modulus operator) chi ap dung voi s6
nguyén va trd vé€ phan du. Vi dy, 7%2 thi két qua 1a 1.

11. Toan twr ++ va -- (increment and decrement operators)

C/C++ ¢6 hai toan tir rat thuong dung 13 ++ va --. Toan tir ++ cong
1 dén toan hang ctia n6 va todn tir -- thi trir 1 tir toan hang cua no.
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Vi du:

x++; // tuong duong x

x + 1;

x--; // tuong duong x = x - 1;

Toan tr ++ va -- c6 thé dit phia trudc (prefix) hodc phia sau
(postfix) toan hang. Su khac nhau cta 2 truong hgp nay 1a khi toan
tor ++ va -- diing trude toan hang, hanh dong tang va giam trén toan
hang duogc thuc hién trudce, sau d6 gid tri mdi cua toan hang sé
dung dé tham gia vao viéc dinh tri ciia biéu thirc.

Vi du: Khao sat doan 1énh sau
int x = 100;

int n,m;

Néu thyc hién 1énh:

n=++x + 1; // n s& cb6 gia tri la 102 (1)

Néu thyuc hién 1énh:
n=x+++ 1; // n s& cé6 giad tri la 101 (2)

Sau khi 1€nh (1) hay (2) dugc thyc thi thi x ¢6 gia tri la 101

Tuong tu, néu thuc hién 1énh:

m=--x + 1; // n s& cb gid tri la 100 (3)

Néu thuc hién lénh:

m=x-—-+1; // n s& cb giad tri 101 (4)
Sau khi Iénh (3) hay (4) duoc thyc thi thi x c6 gid tri 1a 99

Khi céc toan tir s& hoc xuit hién trong mot biéu thuc, thi d6 wu tién
thuc hién nhu sau:
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Cao nhit t+ -
— (ddu am)
* %

Thip nhit + -

Nhitng toan tir trén cung hang thi c6 cung d6 wu tién. Khi biéu thirc
c6 nhiéu toan tir c6 cung do uu tién thi thur tu dinh tri bi€u thuc l1a
tur trai sang phai.

12. Toan tir quan h¢ & luan ly (relational & logical operators)

Toéan t&r quan hé lién quan dén su quan hé¢ cua hai gia tri. Toan tu
ludn 1y lién quan dén su nd1 két cia nhitng quan hé.

Céc biéu thoc ma dung toan tir quan hé va toan tir ludn Iy duoc
dinh tri 1a true (dung) hodc false(sai). Trong C/C++, gia tri 0 (zero)
duogc xem la false va gié tri khac 0 (non-zero) dugc xem la true.

Céc toan tir quan hé gdm:

Toan tir Y nghia

> Lén hon

>= Lén hon hay bang
< Nhé hon

<= Nhé hon hay bang
== Bang (cé6 2 dau =)
= Khéng bang

Vi du vé toan tir quan hé:
100 <200 // true

200 == 300 // false

300 =400 // true

400 >= 500 // false

Céc toan tu luan ly:
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Operator Action Y nghia

&& AND va

| ] OR Hodc (c6 2 dau |)

! NOT Phu dinh

Béng chéan tri cua cac toan tir luan ly

p q p&&q pllq 'p
0 0 0 0 1
0 1 0 1 1
1 1 1 1 0
1 0 0 1 0

Ca hai toan tir quan hé va luan 1y c6 d6 uu tién thap hon toan tir s6
hoc. Trong mdt biéu thtrc ¢6 thé c6 nhiéu loai toan tu, thi tu dé
dinh tri biéu thirc dwa vao d6 wu tién cta toan tir. Dé thay doi thi
tu dinh tri trong mot biéu thirc, dung cdp dau ngodc don () nhu
trong céac biéu thirc sé hoc.

D9 uu tién cua toan tir quan hé va luan 1y:

Cao nhat

!

Thép nhit

Vi du: biéu thirc (10>9 && 8!=7) || (6<=5 || 5>4) duoc dinh tri nhu sau:
(10>9 && 8!=7) && (6<=5 || 5>4)

l

l

1

1

Két qua dinh tri biéu thirc trén 1 1 (true).

22/124




Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

13. Toan twr ? (? operator)
Toan tir ? 14 mot toan tir ba ngdi do d6 c6 ba toan hang. Dang tong
quat cua todn tur ? la:

Expl ? Exp2 : Exp3;
Expl, Exp2, va Exp3 14 céac biéu thirc.
Toan ttr ? 1am viéc nhu sau: Dau tién Expl duoc dinh tri. Néu két
qua la true thi Exp2 duogc dinh tri va gia tri ciia no6 tr¢ thanh gia tri
cua ca biéu thirc. Néu Expl 1a false thi Exp3 duogc dinh tri va gia
tri ciia n6 tr¢ thanh gia tri cia ca bicu thuc.
Vi du:
x = 10;
y = x>9 ? 100*x : 200*x;
Vi x>9 13 true nén gi tri cua biéu thic s& 1a 1000. Vay y s& co gia
tri 1a 1000

14. Toan tir sizeof
sizeof 14 toan tir mot ngdi ma tra vé sb byte cua kiéu di lidu chiém
trong bd nhé. Mdi moi tru:ong (h¢ diéu hanh, loai CPU, ...) dung s6

byte khac nhau cho mdi kiéu dit liéu. Dang tong quat cua toan tir
sizeof

sizeof (operand)

operand: c6 thé 1a tén ki€u dir li¢u, bién, biéu thuc.

Vi du sau cho biét s6 byte cua moi kiéu dir licu
#include <iostream.h>

void main(void)

{

cout <<"Size of data types:\n";

cout <<"Size of char = " << sizeof (char) << “ bytes\n”;

cout <<"Size of unsigned char = " << sizeof (unsigned char) << “ bytes\n”;
cout <<"Size of signed char = " << sizeof(signed char) << “ bytes\n”;
cout <<"Size of int = " << sizeof(int) << “ bytes\n”;

cout <<"Size of unsigned int = " << sizeof (unsigned int) << ™ bytes\n”;
cout <<"Size of signed int = " << sizeof(signed int) << ™ bytes\n”;

cout <<"Size of short = " << sizeof(short) << “ bytes\n”;

cout <<"Size of unsigned short = " <<sizeof (unsigned short)<< “ bytes\n”;
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cout <<"Size of signed short = " << sizeof (signed short) << “ bytes\n”;
cout <<"Size of long = " << sizeof (long) << “ bytes\n”;

cout <<"Size of unsigned long = " << sizeof (unsigned long) << “ bytes\n”;
cout <<"Size of signed long = " << sizeof(signed long) << ™ bytes\n”;
cout <<"Size of float = " << sizeof(float) << ™ bytes\n”;

cout <<"Size of double = " << sizeof (double) << ™ bytes\n”;

cout <<"Size of long double = " << sizeof (long double) << ™ bytes\n”;

}

Két qua khi thyc hién chuong trinh trén:

"DAExamplesisizeof exe® b4

Size of data types: ~
Size of char = 1 hytes —_
%ize of wunsigned char = 1 hytes o
Size of signed char = 1 hytes

“ize of int = 4 hytes

Size of wunsigned int = 4 hytes

Size of signed int = 4 hytes

Size of short = 2 hytes

Size of unsigned short = 2 hytes

Size of signed short = 2 hytes

Size of long = 4 hytes

Size of wunsigned long = 4 hytes

Size of signed long = 4 hytes

Size of float = 4 hytes

Size of double = 8 hytes

Size of long doubhle = 12 hytes

Press any key to continue . . . -
< | >

15. Toan tir diu phay (comma operator)

Toan tir comma budc cac biéu thirc cing voi nhau. Biéu thirc bén
trai ciia toan t&r comma ludn ludn duoc dinh tri nhu void, biéu thuc
bén phai dugc dinh tri va tré thanh gia tri cia biéu thirc. Dang téng
quat cua toan tr comma:

(exp 1, exp 2, ..., exp n)

Céc biéu thic duge dinh tri tr trai sang phai, biéu thire cudi cung
(exp_n) dugc dinh tri va trd thanh gia tri cua toan b bi€u thirc.

Vi du:
X = (y:3r y+l);

Dau tién y dugc gan gia tri 3 va roi x dugc gan gia tri y+1 14 4.
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Béang tom tat d§ wu tién cia cac toan tir

Cao nhat

0

[1

->

~

++

(type) *

&

sizeof

/

%

+

>>

Thap nhat
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16. Biéu thirc (expressions)

Mot biéu thic trong C/C++ la sy ket hop cta cac thanh phan nhu
toan tir, hang, bién, va ham c6 tra vé gia tri.

Tht ty dinh trj cta biéu thic tuy thudc vao d9 uu ti€n cua cac toan
tr. Do d06, dé viét biéu thuc ro rang va thuc hién viéc dinh tri dung
theo yéu cau cua lap trinh vién ta nén dung cip ddu ngoic tron ()
dé bao quanh cac biéu thirc con cua biéu thirc.

Vi du: Pinh tri biéu thtrc sau: result = x * y-2% 10 + w/2;

result=x*y-z % 10 + w/2

1 2 3

o

|
6

Pé viét lai biéu thtc trén 1o rang dé doc va thuc hién nhu mong
muon, ta viét:
result = (x * y) - (z % 10) + (w/2);

17. Chuyén d6i kiéu trong cac biéu thirc

Khi cac hing va bién cua nhitng kiéu khac nhau ton tai trong mot
biéu thue, gia tri cia chung phai duoc chuyén thanh ciung kiéu
trude khi cac phep toan gitra chung duoc thyc hién. Trinh bién dich
s€ thuc hién vige chuyen kiéu (convert) ty dong dén kiéu cua toan
hang c6 kiéu 16n nhat. Viéc chuyén kiéu nay goi 13 thing cap kiéu
(type promotion).

Vi du:

char ch;
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int 1i;
float £;
double d;

result = (ch/i) + (£f*d) - (f+i);

int double float
int double float
double
double
double

18. Ep kiéu (casting)
Casting dung dé ép mot biéu thire thanh mot kiéu theo y mudn cua
1ap trinh vién. Dang tong quat cia casting la
(type) expression hodc type (expression)
type: 1a tén mot kiéu dir lidu hop 18.
Vi du:
float result;
result = 7/2;
Do 7/2 1 phép chia nguyén nén két qua khong c6 phan thap phan.
Sau Iénh trén result c6 gia tri la 3.

Pé phép chia trén 1a phép chia so thuc du rang toan hang c6 kiéu
nguyén ta thuc hién ép kiéu tir s hodc mau sb hodc ca hai. Céac
cach viét sau s& cho cung két qua:
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result (float)7/2;
result = 7/ (float)?2;

(float) 7/ (float) 2;

result

result = float(7)/float(2);

Nhu vay, trong cac 1énh trén, ta dd ép mot hoac 2 toan hang dén
kiéu float. Do d6, dé dinh tri biéu thirc, toan hang kia s€ dugc
thing cip (type promotion) thanh kiéu float twong Gmg dé thyc hién
phép chia sau d6. Két qua cta 4 1énh trén 13 twong duong va result
s€cogiatrila3.5

19. Dang viét tit ciia cAu 1énh gan (shorthand assignments)

Céc dang viét tat cua cau Iénh gan voi cac toan tir s6 hoc gom +=, -
=, ¥*=, /=, va %=. Nhirng 1&énh c6 dang:

variable = variable operator expression;
variable: Tén bién
operator: Toan tir s0 hoc (+, -, *, /, %)

expression: Bicu thuc

c6 thé duogc viét dudi dang ngan gon hon nhu sau:

variable operator= expression;

Vi du:

x =x + 10; & x += 10;
Xx =x — 10; & x -= 10;
Xx =x * 10; & x *= 10;
x =x/ 10; & x /= 10;
x =x % 10; & x %= 10;
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Bai tip Chwong 2

1. Nhap ban kinh duong tron r. Tinh va xuat chu vi, dién tich
duong tron tuong tng.

HD: cv=2*7*r va dt=n*r’

2. Nhap canh a. Tinh va xuét chu vi, dién tich hinh vuong.

HD: cv=4*a va dt=a’

3. Nhép canh a,b. Tinh va xuit chu vi, dién tich hinh chit nhat.
HD: cv=2*(a+tb) va dt=a*b

4. Nhap canh a,h1,h2. Tinh va xuét chu vi, dién tich hinh thoi.
HD: cv=4*a va dt=1.0/2*h1*h2

5. Nhép canh a,b,c,d,h. Tinh va xuét chu vi, dién tich hinh thang.
HD: cv=(atb+c+d) va dt=1.0/2*h*(a+b)

6. Nhap canh a,b,c. Tinh va xuét chu vi, dién tich hinh tam giac.

HD: cv=a+tbtc vadt=/p*(p—a)*(p-b)*(p—c) v6ip=cv/2

7. Nhép vao hai s6 nguyén duong a,b. Tinh va xuét tong, hiéu, tich,
thuong.

8. Nhap 2 s6 nguyén a,b. Tinh va xuit a".

HD: dung ham pow(x,y) = x’

9. Nhap 1 sé n. Tinh va xuat gi tri tuyét doi.

HD: dung ham abs(a) = |a|

10. Nhap 1 s6 n. Tinh va xuét can bac hai ctia n.

HD: dung ham sqrt(a) > Ja
11. Nhép 1 goc x. Tinh va xuat sinx, cosx, tgx, cotgx.

HD: cac ham sin, cos, tan chi tinh theo don vi radian nén chiing ta
phai doi tr d6 x sang d0 radian t nhu sau: t=x*n/180 =>
sinx=sin(t), cosx=cos(t), tgx=tan(t), cotgx=1/tgx

12. Nhap toa do 2 diém A(xa,ya), B(Xg,ys). Tinh va xuat do dai
doan AB.
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HD: |AB|=dAB=\/(XB _XA)Z + (Vs _yA)z)

13. Nhép toa d6 2 diém A(xa,ya), B(xg,yp). Tinh h¢ s6 goc cla
duong thang di qua hai diém d6 theo cong thurc:

Hé s6 goc = (y5 - ya) /(Xp - Xa)
14. Viét chuong trinh nhap vao s6 nguyén n va sb thyc x. Tinh va
inrabiéuthtc 4=(x>+x+1)" +(x> —x+1)"
15. Nhap vao sb gidy bat ky t. Tinh va xudt ra dang
Gio:Phut:Giay
Vi du: Nhap 3750 thi xuat ra 1:2:30 AM
16. Nhap 51100 thi xuat ra 2:11:40 PM
HD: hour=(t/3600)%24

minute=(t%3600)/60

second=(t%3600)%60
17. Viét chuong trinh nhap vao ngdy, thang, nam. In ra ngdy thang
nam theo dang dd/mm/yy. (dd: ngay, mm: thang, yy : nam. Vi du:
20/11/99)
18. Viét chuong trinh tinh logax véi a, x 1a cac sb thuc nhép vao tu
ban phim, va x>0, a>0, a != 1.( dung logax=Inx/Ina)
19. Viét chuong trinh nhap vao mét ky tu:
In ra mé ASCII cua ky tu do.
In ra ky tu ké tiép cua no.
20. Viét chuong trinh qnheip vao diém ba mén Toan, Ly, Hoa gﬁa
mot hoc sinh. In ra di€m trung binh cua hoc sinh d6 voi hai s6 1€
thap phan.
21. Viét chuong trinh d4o ngugc mot sé nguyén duong co ding 3
ky so.
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Chuong 3

CAC CAU TRUC PIEU KHIEN
(Control structures)

1. GIOI THIEU

Tat ca cac chuong trinh may tinh du don gian hay phuc tap deu
duogc viét bang cach str dung cac ciu trac diéu khién. C6 3 loai ciu
tric diéu khién co ban 13 ciu tric tuln ty (sequence), cu tric lya
chon (selection), va cu trac 1ap (repetition or loop). Cac ciu tric
nay diéu khién thi tu thuc thi cac 1énh cua chuong trinh.

CAu trac tudn tu: thue hién céac 1énh theo thir tu tir trén Xuéng dudi.
Céu trc lya chon: dua vao két qua cua biéu thuc diéu kién. Tuy
theo sy dinh tri cta b1eu thirc nay ma nhimg Iénh tuong tmg s&
duogc thuc hién. Cac cdu trac lua chon gdom ciu trac if, switch.

Céu trac lap lap lai 1 hay nhleu lénh cho dén khi biéu thirc diéu
kién 14 sai. C4c cdu tric ldp gdm for, while, do ... while.

Tuy nhién, tht ty thuc hién cac 1€nh cia chuong trinh con bi chi
phoi bdi céc 1€nh nhay nhu continue, break, goto.

Lénh (statement): mot bi€u thue két thuc boi 1 dau cham phay goi
la 1 1énh.

Vi du:

int a,b,c;

a=10;

a++;

Khéi 1énh (block): mot hay nhiéu 1énh dugc bao quanh boi cip ddu
{} duoc goi 1a mot khéi 1énh. V& mit ca phap, khdi 1énh twong
duong 1 cau 1énh don. Do d6 noi dau xuat hién 1 1énh thi noi d6 ¢o
thé xuat hién 1 khéi 1énh.

Vi du:

if (a<b)

{
temp=a;
a=b;
b=temp;
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2. CAU TRUC LUA CHON IF
Céu truc if c6 cac dang tong quat sau:

Dang I: if (expression)

statement;
expression: Biéu thuc luan 1y (c6 gia tri 14 true hay false)
statement: Cau 1énh

Luu dd ct phép:

, false
expression

////// statement //////

Y nghia: Pau tién expression dugc dinh tri. Néu két qua la true
(<>0) thi statement dugc thuc thi. Nguoc lai, khong lam gi ca.

Vi du 1: Viét chuong trinh nhap vao mot sb nguyén a. In ra man
hinh két qua kiém tra a c6 phai la 1 s6 duong khong.

#include <iostream.h>
#include <conio.h>
int main ()
{ int a;
cout << "Input a = ";
cin>>a;
if (a>=0)
cout << a << " is a positive.”;
getch () ;
return 0;
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Gidi thich:
— Néu nhap mot s6 a >=0 thi cu lénh
cout << a << ” is a positive.”;
s€ dugc thyc hién, nguoc lai cau I¢énh nay khong duoc thuc
hién.
— Lénh getch() Iuén ludén dugce thuc hién vi ndé khong bi anh
huong bdi cau 1énh if.

Dang 2: if (expression)
statementl;
else
statement?2;

Luu dd ct phép:

false

expression

/ statement1 // statement2 /

Y nghia: Pau tién expression dugc dinh tri. Néu két qua 1a true
(<>0) thi statementl duoc thuc thi. Nguoc lai, thi statement2 dugc
thure thi.

Vi du I: Viét chuong trinh nhap vao mot s6 nguyén a. In ra man
hinh két qué kiém tra a 1a s6 am hay duong.
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#include <iostream.h>
#include <conio.h>
int main ()
{
int a;
cout << "Input a =";
cin >> a;
if (a>=0)
cout << a << " is a positive.”;
else
cout << a << " is a negative.”;
getch () ;
return 0O;

Vidu 2:

\ﬁé{chuong‘qhﬁlnhép vao mot sb nguyén duong la thang trong
nam va in ra sO ngay cua thang do. Biét rang:

- Thang c6 31 ngay: 1, 3,5, 7, 8, 10, 12

- Thang c6 30 ngay: 4, 6,9, 11

- Thang ¢6 28 hoac 29 ngay : 2

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

void main ()
{
int m;
cout << "Input month: ";
cin >> m;
if(m==1 || m==3 || m==5 || m==7 || m==8 || m==10 || m==12)
cout << "Month “ << m << ” has 31 days.";
else
if(m==4 || m==6 || m==9 || m==11)
cout << "Month “ << m << ” has 30 days.";
else
if (m==2)
cout << "Month “ << m << ” has 28 or 29 days.";
else
cout << "This is not a valid month: ” << m;
getch();
}
Luu y:
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- Ta c6 thé str dung cac cu 1énh if...else 16ng nhau. Trong trudng
hop if...else 1dng nhau thi else sé két hop vdi if gan nhdt chua
co else.

- Trong truong hop cau 1énh if “bén trong” khdng co else thi phai
viét no trong cip ddu {} (coi nhu 13 khéi 1énh) dé tranh sy két
hop else if sai.

Vi du:
if (ch >= '0'" && ch <= '9")
kind = digit;
else
{
if (ch >= 'A' && ch <= 'z2")
kind = upperletter;
else
{
if (ch >= 'a' && ch <= 'z")
kind = lowerletter;
else
kind = special;

}

bé cho dé doc c6 thé st dung hinh thire sau:
if (ch >= '0'" && ch <= '9")
kind = digit;
else if (ch >= 'A' && ch <= '2")
kind = capitalletter;
else 1if (ch >= 'a' && ch <= 'z")
kind = smallletter;
else
kind = specialletter;
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3. CAU TRUC LUA CHON switch
Céq tric switch 1a mot cau trﬁg lua chon ¢6 nhiéu nhanh. Khi ¢6
nhiéu sy lya chon thi day la cau tric phu hop thay vi phai dung

mét chudi 1énh if..else léng nhau.

Dang tong quat ctia cdu triic switch:

Cu phap:

switch (expression)

{
case value 1:
statement_1;
[break, ]|
case value n:
statement n;
[break, |
[default
statement; ]

}
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Luu do:

expression

expression

1 19 statement_1
= =yvalue !

expression

lue 2 9 statement_2
= =value !

expression

1 0 statement n
==value n

rr oY o3

/ /
default: statement
/ /
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Gidi thich:

Luu y:

Trudce hét chuong trinh s& dinh tri ctia expression.

Néu gia tri cua expression bang wvalue I thi thyc hién
statement 1 r0i thoat.

Néu gié tri cia expression khac value _I thi so sanh véi value

_ 2, néu bang value 2 thi thyc hién statement 2 16i thoat...., so

sanh t&1 value n.
Néu tat ca cac phép so sanh trén déu sai thi thuc hién statement
cua truong hop default.

expression trong switch() phai c6 két qua la gid tri kiéu sd
nguyén (int, char, long).

Céc gié tri sau case phai la hang nguyén.

Khong bit budc phai cé default.

Thong thudong mdi case c6 1 cau 1énh break. Khi thuc hién 1énh
tuong mg cia case co gia tri bang expression, chuong trinh
thuc hién 1énh break dé thodt khoi cu triic switch.

Vi du 1: Nhap vao mét s6 nguyén, chia s6 nguyén nay cho 2 lay
phan du. Kiém tra néu phan du bang 0 thi in ra thong bao “la so
chan”, néu s6 du bang 1 thi in thong bao “la s6 1¢”.

#include <iostream.h>

#include <conio.h>

void main ()

{

clrscr();
int n, remainder;
cout<<”Input an number: "; cin>>n;
remainder = (n $ 2);
switch (remainder)
{
case 0: cout << n << ” 1s an even.";
break;
case 1l: cout << n << ” is an odd."; break;
}
getch ()
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Vi du 2:
Nhap vao 2 sb nguyen va 1 phép toan.

Néu phép toan 1a “+
cua 2 so.

(9 6

“** thi in ra két qua 1a tong, hiéu, tich

Néu phép toan 1a °/* thi kiém tra xem s6 thtr 2 ¢6 khac khong
hay khong? Néu khac khong thi in ra thuong cua chiing, nguoc
lai thi in ra thong bao “Cannot divide by zero!”.

#include <iostream.h>
#include <conio.h>
int main()

{

int a, b;
char operation;
clrscr();

cout << ”Input two numbers: ";

cin >> a >> b;

fflush(stdin) ;// Clear buffer

cout << ”Input operation(+-=*/): ";

cin >> operation;
switch (operation)
{
case '"+':
cout << a << ”
break;
case '-':
cout << a << ”
break;
case '*':
cout << a << ”
break;
case '/':
f(b!=0)
cout <<
else
cout <<
break;
}
getch();

+

*

a

V< b << =" <L a+b;
WK b =" KL a-b;
Nl b << o= <L a*b;

<K ") N Db g

=" <<

"Cannot divide by zero!";

(float)a/b;
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Vidu 3:

Yéu ciu ngudi thuc hién chuwong trinh nhip vao mét sé nguyén
duong 1 thang trong ndm va in ra s6 ngay cta thang do.

- Thang c6 31 ngay: 1, 3,5, 7, 8, 10, 12

- Thang ¢6 30 ngay: 4, 6,9, 11

- Thang ¢6 28 hoac 29 ngay : 2

- Néu nhap vao s6 <1 hozc >12 thi in ra cau thong bao “There is no
month like this.*.

#include <iostream.h>
#include <conio.h>
int main ()
{
int month;
clrscr();
cout << "Input month: ";
cin >> month;
switch (month)
{
case
case
case
case
case 8:
case 10:
case 12:
cout<<"Month ” << month << ” has 31 days.";
break;
case 4:
case 6:
case 9:
case 11:
cout << "Month ” << month << ” has 30 days.";
break;
case 2:
cout << "Month “ << month << ™ has 28 or 29 days.";
break;
default
cout<<”There is no month like this.”;

~ O W

}
getch ()

}
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4. CAC CAU TRUC LAP (Loop structures)

Céu trac lap cho phep lap lai nhiéu lan 1 cau lénh hay 1 khéi 1énh
nao do cho dén khi biéu thirc di€u kién con thoa.

4.1. CAu tric while

Céu trac while cho phép thuc hién statement trong khi expression
van con dung.

Cu phdp:  while (expression)

statement;

Luu do cii phdp:

_ false
expression

—/ statement /

Buodc 1: expression dugc dinh tri.

Budc 2: Néu két qua la true thi thuc hién statement roi quay lai
budc 1.

Budc 3: Néu két qua 1a false thi thoat khoi vong lap while.
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Vi du 1: Viét chuong trinh tinh téng cac s6 nguyén tir 1 ti n.

#include<iostream.h>
#include<conio.h>
void main ()
{
clrscr();
int i, n, sum;
cout<<”Input n= ";
cin >> n;
i=1;
sum = 0;
while (i<=n)
{
sum += 1,
1++;
1
getch ()

Vi du 2: Viét doan chuong trinh in diy s6 nguyén tir 1 dén 10.

#include <iostream.h>
#include <conio.h>
void main ()
{
int 1i;
clrscr();
cout<<”Displat one to ten: ";
i=1;
while (i<=10)
{
cout<< setw(3) << 1i;
1++;
}
getch ()

Luwu y: vong lip phai két thuc & mot diém nao do, vi vay bén trong
vong 1ap phai cung cap mot cach thirc nao d6 dé budec expression
tr¢d thanh false néu khong thi s€ 1ap vo tan. Trong vi du trén i++; la

cach thirc ting bién i dé dén khi i=11 thi vong lap két thuc.
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4.2. Céu truc lip do ... while

Céu trac lap do ... while gibng nhu vong lap while, dung d¢ lap lai
mot statement trong khi expression 1a true. statement luén luon
duoc thuc hién it nhat 1 1an.

Cu phap:

do
{

statement,
}while (expression) ;

Luu do: l

ﬁ/ statement /

true

expression

false

Budc 1: statement duoc thuc hién

Budc 2: expression dugc dinh tri.

Budc 3: Néu expression 1a true thi quay lai bude 1

Budc 4: Néu expression 13 false thi thoat khoi do ... while.
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Vi du I: Viét doan chuong trinh in ddy sb nguyén tir 1 dén 10.

#include <iostream.h>
#include <conio.h>
void main ()
{
int 1i;
clrscr ()
cout<<"Display one to ten: ";
i=1;
do
{
cout << setw(3) << 1i;
i+=1;
} while (i<=10) ;
getch () ;

Vi du 2: Viét chuong trinh nhap vao mét sb nguyén n. Tinh tong

cua céc so nguyén tur 1 dén n.

#include <iostream.h>
#include <conio.h>
void main ()
{
unsigned int n, i, sum;
clrscr();
cout<<”Input a positive number: ";
cin >> n;
sum=0;
i=1;
do
{
sum+=1i;
i++;
} while (i<=n);
cout << ”Sum from 1 to ” << n << 7"=" KL
getch () ;

sum;
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4.3. Cu tric Lip for
Churc nang chinh cua cAu trac lap for 1a 1ap lai mot doan 1€nh nao
do trong khi Exp2 con 1a true. Cau trac lap for thuong s dung
trong nhiing chuong trinh ma so6 lan 1dp lai mdt doan 1énh nao do
duoc biét trudc.
Cu phap:

for (Expl; Exp2; Exp3)

statement;

Céch hoat dong ctia vong
lap for nhu sau:

, Expl
Buée 1: Expl la bidu *P

thirc khoi tao duoc thuc
hién. Thong thuong nd
gan gia tri khéi tao cho
bién diéu khién cdu truc
for. Biéu thiac nay chi false
duoc thue hién chi 1 1an.
Budc 2: Exp2 la biéu
thirc diéu kién dugc dinh true
tr1.

Budc 3: Néu gia tri 1a
true thi statement s¢
duogc thuc thi, Exp3 dugc
thuc thi. Quay lai budc 2

false thi thoat khoi cau

truc for.

statement

Luwu dé cii phdp:
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Vi du 1: Viét chuong trinh tinh téng cua cac sb nguyén tir 1 t6i n.

#include <iostream.h>
#include <conio.h>
volid main ()

{

int i, n, sum;
cout<<”Input a number:”;
cin >> n;
sum = 0;
for (i=1 ; i<=n ; 1i++)
sum += 1i;
cout<<”Sum from 1 to ™ << n << ” 1is: ” << sum;
getch () ;

C/C++ cho phép biéu thirc dau tién trong vong lap for 1a mot
dinh nghia bién. Vi du trong vong 1ap trén thi i co thé duogc dinh
nghia bén trong vong 1ap:
for(int i=1; i<=n; ++1i)
sum += i;

Bét ky biéu thirc nao trong 3 biéu thirc cua vong lip for déu co
thé rSng. Vi du, x6a biéu thirc dau va biéu thirc cudi cho ching
ta dang giong nhu vong lap while:

for(; 1 != 0;) statement;
//tuong duong vdi while (i != 0) statement;

Xoa tit ca cac biéu thirc cho chung ta mét vong 1ap vo tan.
for (;;) // vong ldp vd han
statement;
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5. CAC LENH RE NHANH VA LENH NHAY

5.1. Lénh break

Lénh break thuong dung trong phan case cua cdu tric switch dé
thoat khoi cdu tric switch sau khi cac 1énh twong tGng cta case da
dugc thuc hién. Ngoai ra, trong cac clu tric lap, néu mudn thoat
khoi 1 vong lap tirc thi ma khong chd cho dén khi biéu thic diéu
kién (conditional expression) cua cAu truc duoc dinh tri 12 false, ta
dung 1énh break. Khi break dugc thyc hi¢n bén trong 1 cau tric
lap, diéu khién (control flow) ty dong nhay dén lénh dau tién ngay
sau cAu trac ldp d6. Lénh break thuong lién d6i véi mot cau 1énh if
trong nhiing truong hop nay. Khong sir dung Iénh break bén ngoai
céc céu trac lap nhu while, do...while, for hay ciu triic switch.

Vidy 1:

Poc vao mot mat khau nguoi dung ti da attempts lan

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

{

cout << "Input a password: ";

cin >> passWord;

if (check(passWord)) // kiém tra mat khiu dung hay sai
break; // thoat khoéi vong 1ldp

cout << "Password is wrong!\n";

}
O day gia sir rang c6 mot ham check dé kiém tra mot mat khau va

tra vé 1 (true) néu nhu mat khau dang va nguoc lai 1a 0 (false).

Vi du 2:

Viét chuong trinh tinh tong cac s6 nguyén dugc nhap tur ban phim,
chuong trinh dugc két thuc khi nhap sé am.

#include <iostream.h>
#include <conio.h>
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void main ()
{
int num, sum=0;
clrscr();
while (1)
{
cout <<"Input a number (negative for exit): ";
cin >> num;
if (num < 0) Dbreak;
sum += num;

}

cout<<"\nSum all inputs is " << sum;
getch();

Chuong trinh trén néu khong dung break c6 thé dugc viét lai nhu

sau:
do
{

”

cout <<"Input a number (negative for exit): ”;
cin >> num;
if (num>=0)
sum += num;
}while (num>=0) ;

5.2. Lénh continue

Lénh continue chi dugc dung trong than cac ciu trac lap nhu for,
while, do...while. Trong mdi lan lap cua cac céu triic trén, cac 1énh
trong than vong lap dugc thuc hién r01 diéu khién s€ quay vé dau
vong lap chuan bi cho 1an lap ké tiép. Tuy nhién, néu mudn diéu
khién quay vé dau vong lap ngay lap tirc ma khong thuc hién cac
1énh con lai cta lan 1ap hién hanh thi ta dung cau lénh continue.
Céau 1énh continue thuong di kém vdi 1 cau I1énh if.

Vi dy: mot vong lap thuc hién doc mot s6, xur 1y ndé nhung bo qua
nhiing s6 am, va dung khi s6 1a 0, c6 the dién giai nhu sau:

do

{
cin >> num;
if (num < 0) continue;
// process num here

} while(num != 0);
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Diéu nay twong dwong véi:

do
{
cin >> num;
i1f (num >= 0)
{
// process num here
}
} while(num != 0);

— Mot bién thé ctia vong 1ap nay la dé doc chinh xdc mot s6 » lan
c6 thé duogc dién giai nhu sau:
for (i=0; i<n; 1i++)
{
cin >> num;
if (num<0) continue; // jump to i++
// process num here

}

Khi 1€nh continue xuat hién bén trong céac cau trac 1dp 1ong nhau
thi n6 chi lién d&i dén cau trac 1ap truc ti€p chira nd.

Vi du: trong mot tap cac cAu tric lap duoc léng nhau sau day, 1énh
continue lién do1 véi cau truc 1dp for va khong lién déi véi cau
truc 1ap while:

while (more)

{
for (1 = 0; i<n; i++)
{
cin >> num;
if (num < 0)
continue; // jump to i++
// process num here...
}
//etc...
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BAI TAP CHUONG 3

1. Nhap 1 s0 n>=0. Tinh va xuat can bac hai cua n.

HD: dung ham sqrt(a)= «/;
2. Nhap vao sb6 gidy bat ky t>=0. Tinh va xudt ra dang
Gio:Phut:Giay
Vidu:  Nhap 3750 thi xuit ra 1:2:30 AM
Nhép 51100 thi xuat ra 2:11:40 PM
HD: hour=(t/3600)%24
minute=(t%3600)/60
second=(t%3600)%60
Nhap 3 s6 thuc a, b, ¢. Tim s 16n nhét.
Nhap n. Kiém tra n 1a s6 chan hay s6 1é.

Nhap 2 s6 a, b. Kiém tra xem chung c6 cing ddu hay khong.

AN NS

Nhép vao hai sd nguyén duong a, b. So sanh gia tri cia ching
(16n hon, nho hon, bang).

~

Giai va bién luén phuong trinh bac 1: ax+b=0.
8. Giai va bién luan phuong trinh bac 2: ax*+bx+c=0.

9. Nhap vao thang t (v6i 1<=t<=12). Cho biét t thudc qiy mAy
trong nam.

10. Nhép vao thang t (voi 1<=t<=12). Cho biét thang t ¢6 bao nhiéu
ngay. Riéng thang 2 thi phai kiém tra nam nhuén (Nam nhuan
l1a ndm chia hét cho 4 ma khong chia hét cho 100, hodc chia hét
cho 400).

11.Nhap vao mot ngay (ngdy, thang, niam). Tim ngay ké sau ngay
vua nhap (ngay/thang/nam).

12.Nhap vao mot ngdy (ngdy, thang, ndm). Tim ngay ké trudc
ngay vura nhap (ngay/thang/nam).
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13.Nhép vao mét ngay (ngdy, thang, ndm). Cho biét ngay dé 1a
ngay thir bao nhiéu trong nam.

14.Nhap vao mot nam duong lich. Hay cho biét nam am lich. (vd:
n=2007 => Dinh Hoi)

15.Nhap mdt s6 n ¢6 toi da 2 chir sd. Hay cho biét cach doc ra
dang chir.

(vd: n=35 => Ba muoi lam, n=5 => nam).

16.Nhap mdt s6 n ¢6 toi da 3 chir sd. Hay cho biét cach doc ra
dang chir.
(vd: n=235 => Hai tram ba muoi lam, n=305 => Ba tram ¢
nam)

17. Nhap mét sd n bat ky. Hiy cho biét cach doc ra dang chit.

18. Nhap Vz‘lo’diém Toan, Ly, Hoa. Hay tinh BTB va Cho biét sinh
vién d6 x€p loai gi (Xuat sac, Giodi, Kha, Trung binh, Yéu)..

19.Kiém tra s nguyén dwong n c6 phai 1a s chinh phwong hay
khong?

20.Viét chwong trinh nhdp vao mdt sd nguyén duong n véi
I<=n<=7. Tuy theo n=1,2,....,7 hdy in tuong ung cac tu
(Sunday, Monsday, Tuesday,.... , Saturday) ra man hinh.

21.Nhép vao s6 Kwh tiéu thu dién. Tinh tién dién phai tra biét rang
cach thirc tinh tién theo qui dinh nhu sau:

a. 100 kwh dinh mirc dau tién co6 don gia trung binh la
600d/kwh

b. Cac kwh tir 101 dén 150 co6 don gi4 1a 700d/kwh

c. Céac kwh tir 151 dén 200 c6 don gia 1a 900d/kwh

d. Cac kwh tir 201 tr¢ di ¢6 don gia 1a 1100d/kwh

22.Nhap canh a>=Q, b>=0, ¢>=0. Néu a, b, ¢ tao thanh tam giac thi
hay tinh va xuat chu vi, dién tich hinh tam giac. Nguoc lai,
thong bao “Khong tao thanh tam giac”

HD: cv=atb+c, p=cv/2 va dt=/p*(p—a)*(p—b)*(p —c¢)

23.Viét chuong trinh nhap tir ban phim 2 s6 a, b va mot ky tu ch.
Néu:
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ch 1a “+“ thi thuc hién phép tinh a + b va in két qua 1én
man hinh.
ch 1a “— thi thyc hién phép tinh a - b va in két qua 1én
man hinh.
ch 1a “*” thi thyc hién phép tinh a * b va in két qua 1én
man hinh.
ch 14 «/” thi thuc hién phép tinh a / b va in két qua 1én
man hinh.

24. Mot s6 nguyén duong chia hét cho 3 néu téng cic chir s6 cua
no6 chia hét cho 3. Viét chuong trinh nhap vao médt s6 ¢6 3 chix
s0, kiém tra s6 do c6 chia hét cho 3 dung tinh chat trén.( if)

25.Viét chuong trinh nhan vao gio, phit, gidy dang (hh:mm:ss ), tir
ban phim. Cong thém mot s6 gidy vao va in ra két qua dudi
dang ( hh:mm:ss ).

26.Kiém tra mot ky ty nhap vao thudc tap hop nao trong cac tap ky

tu sau:

Céc ky tu chir hoa: 'A' ...'Z'
Céc ky tu chir thuong: 'a' ... '7'
Cac ky tu chits6:'0'...'9"
Céc ky tu khéc.

27.He¢ thap luc phan dung 16 ky sb bao gom cac ky tu
0..9vaA,B,C,D,EF.
Céac ky s0 A, B, C, D, E, F c6 gia tri tuong ung trong h¢
thap phan nhu sau:

A 10
B 1l
Cl12
D 13
E 14
F 15

Hay viét chuong trinh cho nhap vao ky tu biéu dién mot ky
sO ctia hé thap luc phan va cho biét gid tri thap phan tuong
tmg. Truong hop ky tu nhap vao khong thudc cac ky sb
trén, dua ra thong bao 16i: "Hé thap luc phan khong dung ky
sO nay"
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28.Nhap n>=0.
29.Nhap n>=0.
30. Nhap n>=0.
31.Nhép n>=0.
32.Nhap n>=0.

33. Nhap n>=0.
34.Nhap n>=0.
35.Nhap n>=0.

36. Nhap n>=0.

37.Nhap n>=0.

38. Nhap n>=0.

39. Nhap n>=0.
40. Nhap n>=0.

Tinh S(n)=1+2+3+ ... + n.

Tinh S(n)=2+4+ ... + n.

Tinh S(n)=1+3+ ... + n.

Tinh S(n)=1*+2*+3*+ ... + n’.

Tinh S(n)=1*+2*+3*+ ... + n’.
1 1

Tinh S(n) = 1+—+—+...+1—
2 3 n

Tinh S(n) = l—+ 1—+ .+ 1
2 4 2n

3 5 2n +1

1

Tinh §(n) = L

Ix2 2x3 nx(n+1)
Tinh S(n) = 4 24 . 4+ "

2 3 n+1

1 2 1
Tinh S(n)=—+i+ + nr

2 4 2n+ 2

Tinh T(n)=1x2x3x ... xn
Tinh S(n)=1+1x2+1x2x3+ ... +1x2x3x...xn

TT.Cong Nghé Thong Tin

41.Nhép x,n. Tinh T(x,n)=x"
42.Nhép x,n. Tinh S(n) =4/x
43.Nhap x,n. Tinh S(x,n)=x+x"+x+ ... +x"
44.Nhap x,n. Tinh S(x,n)=x"+x"+x’+ ... +x
45.Nhap x,n. Tinh S(x,n)=x+x"+x"+ ... +x*"!
46.Nhap n. Tinh

S(n)=1+

2n

1 1 1
+ + ...+
1+2 1+2+3

47.Nhap x,n. Tinh

2 x3 xn

S(x,n)=x+ + + ...+
I+2 1+2+3
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2 3
X X x"

+ + .+
2! 3! n!

48.Nhap x,n. Tinh S (x,n) = x +

2 4 2n

49.Nhap x,n. Tinh S (x,n) = x + T .
2! 4 2n!

x3 xS x2n+l
50.Nhap x,n. Tinh S(x,n)=x+ —+ —+ ... + ———
3! 5! (2n +1)!

51.Nhap n. Tinh §(n) = \/2 + \/2 + 42 +..+~/2 ,con diu cin

10ng nhau.

52.Nhép n. Tinh s(n) = \/n + \/(n -1+ \/(n —2)+..+~2+41 ,€0n
déu can 16ng nhau.

53.Nhap n. Tinh g ) = \/1 + \/2 + \/3 ot AJ(n-1)+/n ,c€ON
dau can 16ng nhau.

54.1Liét ké tat ca cac wdc sé cla sd nguyén duong n.

55.Liét ké tat ca cac wdc sé 1é cua sb nguyén duong n.

56.Liét keé tat ca cac wéc sé chan cia sd nguyén duong n.

57.Tinh tong tat ca cac wdc s6 cna sd nguyén duong n.

58.Tinh tich tit ca cac wdc sé cla sé nguyén duong n.

59.Pém s6 lugng cac wdc s6 cua sd nguyén duong n.

60. Tim wéc s6 1om nhdt cua s6 nguyén duong n.

61.Kiém tra n co phai 14 so nguyén t6 hay khong?

62.Liét ké cac s6 nguyén t6 nho hon hay bang sé nguyén duong n.

63. Liét ké cac chir s6 1a s6 nguyén t6 cia s6 nguyén duong n.

64. Tinh tong céac chit s 14 s6 nguyén té cua s6 nguyén duong n.

65. Tinh tich cac chit s6 13 s6 nguyén t6 cua sd nguyén duong n.

66.Dém s6 luong céac chir s6 chan cia s6 nguyén duong n.

67. Tinh tong cac chit sd chan cua s6 nguyén duong n.

68. Tinh tich cac chit s0 chan cua s6 nguyén duong n.
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69.Dém s6 luong cac chir s6 /é cta sb nguyén duong n.

70. Tinh tong céc chit s6 /¢ cua sb nguyén duong n.

71. Tinh tich cac chit s6 /é ctia s6 nguyén duong n.

72.Tim wéc s6 chung I6n nhat cia 2 s6 nguyén duong a, b.
73.Tim Bji s6 chung I6n nhdt cia 2 s6 nguyén duong a, b.
74.Kiém tra s6 nguyén duwong n c6 phai 1a sé doi xitng hay khong?

75.Kiém tra s6 nguyén duong n co6 phai la so hoan thién (Pefect
number) hay khong? (S6 hoan thién 1a sb co tong cac udce so
ctia n6 (khong ké no) thi bang chinh né. Vd: 6 c6 cac ude sb 1a
1,2,3 va 6=1+2+3 = 6 14 s6 hoan thién)

76.Kiém tra s6 nguyén duong n c6 phai 1a s6 thinh vuong
(Abundant number) hay khong? (S6 thinh vuong 13 sé c6 tong

cac ugc so cua nd (khong ké no) thi 16n hon no. Vd: 12 co cac
woc s6 14 1,2,3,4,6 va 12<14+2+3+4+6 =» 12 1a s6 thinh vuong)

77.Kiém tra sé nguyén duong n co phai la s6 khéng tron ven
(Deficient number) hay khong? (So khéng tron ven 1a sb c6
tong cac udc so cua no (khong ké n0) thi nho hon no6. Vd: 9 ¢co6
cac udce s6 1a 1,3 va 9>1+3 = 9 1a s6 khong tron ven)

78.Kiém tra so nguyén duwong n c6 cac chir s6 toan 1a chir s6 chan
hay khong?

79.Kiém tra s6 nguyén duong n cé cac chit sb toan 13 chir sé Ié hay
khong?

80.Kiém tra sb nguyén duong n c6 cdc chit s6 tang dan tir trdi qua
phai hay khong?

81.Kiém tra s6 nguyén duong n cé cdc chir s6 giam dan tir trdi
qua phai hay khong?

82.Nhap n>0. Tim sd nguyén dwong m Ién nhat sao cho
[+2+3+...+m<n.

83.Nhap n>0. Tim sé nguyén duong m nhoé nhit sao cho
[+2+3+...+m>n.

84. Xuat s6 dao cua s6 nguyén duong n.

85. Xudt ra cac ky tu trt A->Z, Z->A, a->z, z->a.
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86. Xut ra cac s6 1é nhé hon 50 trir cac s6 11, 25, 37.
87.Nhap n>0. Xuit ra bang ctru chuwong n.
88. Hay tim s6 ga va s6 cho? biét:
Vira ga vira cho
bo lai cho tron
ba muoi sau con
mot trim chan chan.
89. Hay tim sb trau mdi loai? biét:

Tram trau tam co

Trau dimg an ndm
Trau ndm an ba

Trau gia ba con mot bo

90. Xuét ra man hinh céc hinh ¢6 chiéu cao h>0. vi du h=4 ta c6
cac hinh nhu sau:
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E I I * ok ok % + * L I ® ok ok
E I I * + E I 3 £ £ + +
E I I * + * ok ok * * * E I 4
E I I * ok ok % L I * ok ok ok * £
{a) {b) (el () (e (£
* + * £
E I * & £ T £ *
£ T * * ® ok ok ok #k * £
E I I E I S £ I A T I . E I I I T I A
(g () {1) {3
* £ * £
£ E I 5 E I 3 E I 5
I £ * * & * £ *
* * * * * * * * * * * * * * * * * * * *
E I * £ I Ed *
* & E I 5 E I 3 E I 3
£ £ * *
(k) (L {rm) ()
* * * * * * * *
* * * * * * * *
& ok k £ * ® ok E I 5
L A I T R L SR . S . * +
L * + L ok
ok L L + *
* * * * * * * * * *
(el (P =) (r)

91. Viét chuong trinh thyc hién tro choi doan s6 nhu sau:

May lay ra mot s6 ngau nhién ne[1,100] 1a s6 cia may: Somay
(str dung ham random).
- Nguoi nhap vao mot s6 (Sonhap)
+ Néu Sonhap 16n hon S6may thi thong bao “Sé ban 16n
hon s6 may”.
+ Néu Sénhap nho hon Sémay thi thong bao “Sé ban nho
hon s6 may”.
- Tro choi két thuc khi:
+ Hodc Ban da doan tring: thong bao “Ha ha ban tai that”.
+ Hodc Ban d3 doan sai 7 lan: thong bdo “Ban da thua 16i”
va hién thi SOmay.
92.Tro choi lay bi:
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“C6 M vién bi, hai nguoi choi lan heot ldy di cdc vién bi sao cho s6

vién bi ldy it nhdt la 1 va nhiéu nhat la 3, nguoi ndo ma ldy dwoc

vién bi cudi cing thi nguoi dé bi thua”

- Gia sir ban choi v6i may. Hay viét chuong trinh mé phong tro
choi nay sao cho may co6 co hoi thing nhiéu nhét.

- Ngudi choi can nhap vao sd vién bi M va chon luot 1iy bi
trude (mady lay trieée hay ban ldy truoc) sau d6 ctr thay phién
nhau 1ay. Cubi cing thi thong bao két qua caa véan choi.
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Chuong 4

MANG
(Array)
1. Mang
Mang 12 mét tap hop cac bién co cung kiéu dir liu nam lién tiép
nhau trong bd nhé va dugc tham chiéu boi mot tén chung (tén
mang). Mdi phan tir ctia mang dugc tham chiéu thong qua chi muc
(index). Néu mang c¢o n phan tir thi phan tir dau tién c6 chi muc 1a

0 va phan tir cudi c6 chi myc 1 n-1. Bé tham chiéu dén mot phan
tir ta dung tén mang va chi muyc cta phan tir dwgc dit trong cip du

[1.

S6 luong phan tir trong mang dugc goi 1a kich thwée ciia méang.
Kich thudc cua mang 1a ¢6 dinh va phai dugc xéc dinh trudc; nod
khong thé thay doi trong suot qua trinh thyc hién chuong trinh.

Vi du: Khai bao mang a c¢6 10 phan tir. Mdi phén tir c6 kiéu int

int a[10];

int int int
+“—r4—> <+—>

C6 2 loai mang thong dung 1a mang 1 chiéu va mang nhiéu chiéu.

2. Mang 1 chiéu

2.1. Khai bio mét mang mot chiéu

Dang tong quéat dé khai bao mot mang mot chiéu 1a:
type arrayName[elements];

type: kiéu dit liéu cia mdi phan tir mang.

elements: s6 phan tr c6 trong mang
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arrayName: t€n mang

Gjé)ng nhu nhitng bién khac, mang phai dugc khai bao tuong minh
de cho trinh bién dich c6 thé cap phat bd nhé cho no.

Kich thudc (tinh bang byte) ctia mang duoc tinh theo cong thirc:
Total size = sizeof(type) * elements

Vi du, dé khai bao mot mang c¢6 100 ph'ém ttr tén num c6 kiéu int, ta

dung lénh:

int num[100];

Véy mang trén co kich thudc la 2bytes * 100 = 200bytes (gia st int

chiém 2 bytes)

MGdi phan tir mang 1a mot bién thong thuong. Poan 1énh dudi day
minh hoa viéc str dung cac phan tir mang.

num[0] = 2; //gan phédn tu cé chi muc 0 giad tri 2
num[l] = num[0] + 3 //num[l] cbé gid tri 5

num[2] = num[0] + num([1l]; //num[2] cbé gid tri 7
cout << num[1l]; //In ra gid tri 5

2.2. Khai bao va khéi tao mang mot chiéu
Ngoai ra, ta con c6 thé vira khai bao vira khai tao cac phan tir cta
mang mot chiéu. Dang tong quét nhu sau:

type arrayName[] = {valuel, value2, ..., valuen};

Luu y: kich thuéc mang khong khai bao. S6 lugng phan tu trong
mang 13 sé sb gia tri duoc cung cap trong cip dau ngodc {}. Mdi
gia tri phan cach nhau dung déu phay.

Vi du: Xem xét khai bao sau:

int soChan[] = {2,4,6,8,10};
Mang soChan c6 5 phan tir 1an luot 1a:
soChan[0] co gia tri la 2

soChan[1] co gid trila 4

soChan[4] co6 gia tri la 10
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2.3. Mot s6 vi du

Vi du 1: Tao mot mang nguyén a c6 N phan tir. Moi1 phan tur ¢6 gia
tri 1a chi myc cua né. In mang ra man hinh.

#include <iostream.h>
#include <conio.h>
#define N 10

void main ()

{

int al];
for(int 1i=0 ; 1 < N ; i++)
ali] = 1 ;

cout<< "In mang:\n";
for(int i=0 ; 1 < N ; i++)

cout << Ma[“ << i <<”]

endl;

<< ali] <<

Vi du 2: D6i mot s6 nguyén duong thanh s nhj phan. Viéc chuyén
d6i nay duoc thuc hién bang cach 1iy sb d6 chia lién tiép cho 2 cho
t6i khi bang 0 va lay cac s6 du theo chiéu nguoc lai dé tao thanh sb
nhi phan. Ta s& ding mang mot chiéu dé luu lai cac sé du do.
Chuong trinh cu thé nhu sau:

#include <iostream.h>
#include <conio.h>
void main ()

{

unsigned int n;
unsigned int remainder;
unsigned int binary[20],k=0,1i;

cout << "Input an integer n= ";

cin >> n;

do

{
remainder = n % 2;
binary([k]= remainder;
k++;
n=mn/2;

} while (n>0);

cout << "Binary form: ";

for (i=k-1 ; i>=0 ; i--)

cout << setw(3) << binaryl[il];

getch();
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3. Ming nhiéu chiéu

C/C++ hd trg mang nhiéu chiéu. Dang don gian nhat cia mang
nhiéu chiéu 12 mang 2 chidu. Méang hai chiéu thyc chat 1a mang cua
nhirng mang mot chiéu. Ta c6 thé xem mang hai chiéu 1a mot ma
trdn gdm céac hang va cac cot.

3.1. Khai bao ming hai chiéu

type arrayName[rows] [columns];

rows: sO hang
columns: s6 cot

Gia st ta khai bdo mdt mang num c6 3 hang va 4 cot, kiéu int va
gan gia tri cho cac phan tir nhu hinh minh hoa.

int num([3][4]; num [t] [1]

num[0] [0] = 1; \

num[0] [1] = 2;

num([0] [2] = 3; 0 1 2 3
num[0] [3] = 4;

num[1][0] = 5; Ol 1] 23] 4
num[2][3] = 12;

[ o)
o

10 ] 11 ] 12

3.2. Khai bao va khéi tao mang hai chiéu ‘
Dang tong quat khai bao va khai tao mang hai chiéu:

type arrayName[] [columns] = { {valuel,value2,...,valuen},
{valuel,value2,...,valuen},
{...},
{valuel,value2,...,valuen}};
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Luu y:

-S4 phan tr cia mdi hang phai bang sb ¢t (columns)

- S0 hang (rows) cua khai bdo mang hai chiéu dé trong.

- S6 hang cua mang dugc xac dinh dya vao s hang trong phan
khéi tao. Gié tri cac phan tir trong moi hang dugc dat trong cap

{}, cac hang phan cach nhau bang mot dau phay.

Vi du, dé khai bao va khéi tao mang hai chiéu cta hinh minh hoa

trén, ta khai bao nhu sau:

int num(][4] = {{1,2,3,4}, {5,6,7,8},

3.3. Mot s6 vi du

{9,10,11,12}};

Vi du I1: Tao 1 mang hai chiéu c6 ROWS hang, COLUMNS c6t.
Gia tri cua phan tor trong mang dugc xac dinh bang tich ctua chi

muc hang va chi myc cét cua ching.

#include<iostream.h>
#include<conio.h>
#define ROWS 4
#define COLUMNS 3

void main ()
{
int a[ROWS] [COLUMNS] ;
//Initialization
for(int i=0 ; i<ROWS ; i++)
for (int j=0 ; J<COLUMNS ;
ali][3] = i*3;
//Display array contents
cout << “Contents in array:\n”;
for(int 1=0 ; 1<ROWS ; i++)
{
for (int j=0 ; J<COLUMNS ;

cout << setw(4) << alil[j];

cout << endl;

§4+)

54+)

0{0]0
012
0(2]|4
0[3]6

63/124



Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

Vi du 2: Tao mot ma trin vudng 4x4. Tinh tong cac phan tir trén
duong chéo chinh

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

void main ()
{
int alll4] = {{1,2,3,4},
{5,6,7,8},
{9,10,11,12},
{13,14,15,161}};
int sum=0;
//Tinh tong duong cheo chinh
for(int i=0 ; i<4 ; i++)
for(int 3=0 ; j<4 ; j++)
if (i==7)
sum += al[i] [J];
cout << “Tong duong cheo chinh la: ” << sum;
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BAI TAP CHUONG 4

1. Viét chu’orng trmh nhap vao mot diy n sd thuc a[0], a[l],..., a[n-
1], sap x¢&p day s6 theo thir ty giam dan. Xuét ra ddy sé sau khi
sap xep.

2. Viét chuong trinh sip xép mot mang theo thir tu ting dan sau
khi d4 loai bo cac phan tir tring nhau.

3. Viét chuong trinh nhap vao mt mang, hiy xuat ra man hinh:

- Phan tir 16n nhit ciia mang.
- Phan tir nho nhit cia mang.
- Tinh tong cua cac phan tir trong mang .

4. Viét chuong trinh nhap vao mdt day cac s6 theo thur tu tang,
néu nhap sai quy cach thi yéu cau nhép lai. In ddy s6 sau khi da
nhép xong.

5. Viét chuong trinh nhap vao mdt ma tran (mang hai chiéu) cac
s6 nguyén, gdom m hang, n cot.In ma trin d6 1én man hinh.

6. Viét chuwong trinh dé chuyén d6i vi tri tir dong thanh cot cua
mot ma tran (ma tran chuyen vi) vuong 4 hang 4 cot. Sau do
viét cho ma tran tong quat cap m*n.

Vi du:

12341291
25582545
94203528
15864806
7. Viét chuong trinh nhap vao mdt mang s6 tu nhién. Hay xuét ra
man hinh:
-Dong 1 : gom cac so 1¢, tong cong c6 bao nhiéu s6 le.
- Dong 2 : gdbm cac so chén, tong cong c6 bao nhiéu s6 chin.
- Dong 3 : gdm céc s6 nguyén to.
- Dong 4 : gdm cac sd khong phai 13 s6 nguyén td.
8. Viét chuong trinh tinh tong binh phuong cta cac s6 4m trong
mot mang cac s6 nguyén.
9. Viét chuong trinh thyc hién viéc ddo mot mang mot chiéu.

Vidy:123457910d4othanh 109754321.
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10. Viét chuong trinh nhp vao hai ma tran A va B ¢6 cdp m, n. In
hai ma tran 1én man hinh. Téng hai ma tran A va B la ma tran C
dugc tinh boi cong thuec:

cij= aij erij (1=0,1,2,...m-1; j=0,1,2...n-1)

Tinh ma tran tong C va in két qua 1én man hinh.

11. Viét chuong trinh nhap vao hai ma tran A ¢4 cip m, k va B ¢6
cap k, n. In hai ma trén lén man hinh. Tich hai ma tran A va B
l1a ma trdn C dugc tinh boi cong thirc:

c=a *b +a *b +a *b T ta *b
ij 1j i2 2j i3 kj

(= 0,1,2 .m-1;=0,1,2...n- 1)
Tinh ma tran tich C va in két qua 1én man hinh.

12. Nhép sb phan tir va cac phan tir nguyén duong ctia mang a.
a) In cac sd nguyén td c6 trong mang a.
b) Sép xép céc s6 chin trong mang theo thir ty ting dan.
13. Viét chuong trinh nhdp vao mang a
a) Viét ham klem tra mang dbi ximg khong? Néu co tra vé 1
nguoc lai tra vé 0.
b) Nhép mang b, kiém tra mang b c6 phai la mang con cua
mang a khong? Néu co tra vé s6 1an mang b xuat hién trong
mang a.
14. Viét chuong trinh theo dang ham: nhdp vao mang nguyén a co
n phan tir véi :
a) Céc sb nguyén t6 (néu co) trong mang phai < 100.
b) Khong co phan tur trung nhau trong mang.
¢) Tinh tong cac s6 nguyén t6 trong mang.
15. Viét chuong trinh thyc hién cc budc sau:
a) Nhap mang thyc.
b) Sip xép mang thuc theo thir ty tang dan.
¢) In phan tir ¢6 s6 1an xuat hién nhiéu nhat trong mang.
16. Nhép vao mang a, b theo kiéu cip phat dong. Véi:
a) Céac phan tir cua a va b khong trung nhau.
b) Xép theo tht ty ting dan hai mang a, b.
¢) No6i hai mang nay lai thainh mot mang duy nhat sao cho
mang van ting.
17. Nhép vao mdt mang a. Thyc hién sip xép sau:
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a) Tat ca cac sd 1¢ ndm phia trude diy sd, cac sd chin nam
phia sau diy sd, cac s6 0 nim giira.

b) Nhép vao mot sb x, hiy tim sd nguyén td trong a bé hon va
gan voi x nhat.

18. Viét chuong trinh nhip vao mang mét chiu c6 n sb nguyén
duong. Hiy cho biét s6 nao trong mang co gia tri gin véi trung
binh cdng cia toan mang.

19.Nhép vao mot mang c6 n sd nguyén duong khac nhau. Hiy in
ra tit ca cac phan tir trong mang cé gia tri nho hon gia tri 16n
nhit va 16n hon gia tri nho nhat cia mang.

20.Viét chuong trinh nhap ngﬁu nhién mot mang c6 n sd nguyén
duong. Nhap vao mot s6 nguyén duong k. Hay tinh trung binh
cong clia cac phan tir trong mang co gia tr1 16n hon hay bang k.

21.Nhap vao mot day sO nguyén duong ngau nhién (random) c6 n
phan tir. Viét chwong trinh in ra s6 16n hon s nho nhét cua day
va nho hon hay bﬁng v6i moi s6 con lai (nghia 1a tim s6 nho thir
hai trong day). Neu n phan ti déu bang nhau thi théng bao:
khong ton tai s6 can tim.

22. Viét chuong trinh nhép vao mang s6 nguyén c6 n phan tir. Hiy
tim so6 chan 16n nhat va 6 1¢ nho nhét.

23.Hay nhép day n 5O nguyén duong co gia tri trong khoang tur 1-
>100. Sap xép lai ddy sb trén theo chiéu ting dan va loai bo cac
phan tir tring nhau (chi gitr lai mot gia tri trong s6 do)

24. Hay nhép day n 5O nguyén duong co6 gia tri trong khoang tur 1-
>100. Sap xép lai diy sb trén theo chiéu ting dan. Nhap vio
mot s6 x nguyén duwong. Chén x vao dy sao cho thir ty cta diy
khong thay doi.

25.Hay nhap day n s6 nguyén duong cé gia tri trong khoang tir 1 -
> 100. In ra man hinh céc s6 chin xuét hién trong diy theo tht
tu ting dan.

26.Hay nhap diy n s6 nguyén duong co gia tri trong khoang tir 1-
>100. In ra gia tri trung binh cong ctia cac sd chin xuat hién
trong day.

27.Viét chuong trinh thyc hi¢n cac cong viéc sau:

a) Nhap vao mot ma tran cac gia tri thuc kich thudc mxn, véin
va m dugc nhap tir ban phim.
b) Tinh tong cac sb duong co trong mang.
28. Viét chuong trinh thuc hién cac cong viéc sau:
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a) Nhap vao mdt ma tran cac gia tri thyc kich thudc nxn, voi n
duogc nhap tu ban phim.

b) Tim tat ca cac vi tri trong ma tran théa yéu cau sau: gié tri
cua ma tran tai vi tri d6 1a gia tri lé6n nhét ciia ma tran.

29.Viét chuong trinh thyc hién cong viée sau:

a) Nhap vao sé nguyén duong N. Cip phat dong mot méang
nguyén A c6 N phﬁn ta. Thyc hién vi¢c nhdp gia tri cho
mang nay.

b) Tim sb nguyén t6 16n nhit cé trong mang. Néu khong co
phai c6 thong béo.

30. Viét chuwong trinh nhap vao ma tran vuéng A(NxN), v6i N nhap
vao tir ban phim.

a) Inra tong cac gid tri trong tam gidc vudng trén cua ma trn
A (ké ca cac phan tir trén dudng chéo ciia ma tran A)

In ma tran tich AXA ra man hinh.
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Chuwong 5

CON TRO
(Pointers)

1. Con tré

Mot con tré 1a 1 bién chira mot dia chi bd nho. Dia chi nay la vi tri
cua mot doi tuwong khac (thuong la mdt bién) trong bo nhd. Néu
mot bi€n chira dia chi cua mdt bién khac, bién thir nhat duoc goi 1a
tro dén bicn thir hai.

Vi du:

Dia chi Bl;? tilo,“g
b nh¢é © mho

1000 1003 Mot bién dwoe cdp phat 6 nhé tai
dia chi 1000 co gia tri la dia chi

1001 (1003) cuia 1 bién khdc. Bién thir
nhat dwoc goi la con tro.

1002

1003

1004

1005

1006

B6 nho
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2. Bién con tro (pointer variables)

Néu mot bién s€ chtra dia chi cua mdt bién khac thi n6 phai dugc
khai bdo 1a mdt con trd. Khai bdo 1 bién 1a con tré gom kiéu dir
liéu co s&, mot dau *, va tén bién. Dang tong quat dé khai bao mot
bién con tro la

type *pointerVariable;
type: xac dinh ki€u dir li¢u ctuia bién ma con tré c6 thé tré dén. Vi
du con tro co kiéu int s& tro dén bién c6 kiéu int. Do cac phép toan

5O hoc trén con tré (tang, gidm) lién quan dén type ctua n6 nén can
phai khai bao type ctia con tré dung dan.

2.1. Cac toan tir con tré (pointer operators)

Co6 2 toan tir con tré l1a * va &.

Toan tr & 1a toédn tr 1 ngdi ma ‘Eré vé dia chi bo nhé cua toan hang
cua no. (toan tir 1 ngoi chi yéu cau 1 toan hang).

Vi du:

int count;

int *m;

m = &count;

Lénh m=&count; dat dia chi bd nhd cia bién count vao con tro m.
Lénh trén c6 thé phat bi€u: "con tro m nhan dia chi cua bién
count.".

Gia sir bién count dugc cap phat tai dia chi bo nhd 2000 dé luu trix
gia tri cia nd. Gia st rﬁng count c6 gia tri 100. Nhu vay, tai dia chi
bd nhd 2000 c6 chura gia tri 100. Sau khi 1énh m = &count; dugc
thuc hién thi m s& c6 gia tri 1a 2000.

Toéan tir con tro * 1a todn tor mot ngdi tra vé gid tri tai dia chi con
tré tro dén.

Vidu: q=*m;

Lay gid trj tai dia chi ma m tro dén va dat vao bién q. Nhu vy q sé
c6 gia tri 1a 100 (1a gié tri cua bién count).
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2.2. Cac thao tac trén con tro

2.2.1. Lénh gan con tré

Ta c6 thé dung mot con tré & bén phai ctia cau lénh gan (=) dé gan
gia tri ciia 1 con tré cho mot con tro khac. Vi du:

int x;

int *pl, *p2;

pl = &x;

p2 = pl;

Sau khi doan 1énh trén dugc thuc hi¢n, ca hai pl va p2 cung trd
dén bién x.

2.2.2. Phép toan sb hoc trén con tré

Chi ¢6 2 phép toan s6 hoc ta co thé ding trén con tré d6 1a cong va
tror. Gia st pl 1a mot con tro nguyén voi gia tri hién tai la 2000.
Ciing gia sir rang s6 nguyén chiém 2 bytes bo nhé. Nhu vdy, sau
khi thyc hién 1€nh p1++; thi pl c6 gia tri 1a 2002 chtr khong phai
2001. Tuong ty, Gia su pl la mot con tr6 nguyén voi gia tri hién
tai 12 2000. Ciing gia st rang s6 nguyén chiém 2 bytes bo nhé. Nhu
vay, sau khi thyc hién 1€nh pl--; thi pl c6 gia tr1 1a 1998 chu
khong phai 1999.

Tong quat tr 2 vi du trén: Tat ca con tro sé tdng hay gidm véi don
vi la kich thudc cua ki€u dir liéu cua no.
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char +ch=3000;
int #i=3000;

Gid sir kiéu ky Gid st kiéu
tw (char) co ch 3000 ) nguyén (int)
kich thirc 1 -1 ¢6 kich thirc 2
byte. ch +1 3001 bytes.
ch+2 3002
=i+ 1
ch +3 3003
ch + 4 3004
=1+ 2
ch+5 3005
Memory )

Ngoai toan tir ting (++) va giam (--), ta c6 thé cong hay trir sb
nguyén véi con trd. Vi du: theo hinh minh hoa trén.

Con tro char ch chura dia chi 3000, vay I¢énh
ch = ch + 3;

ch sé chtra dia chi 3003

Con tro nguyén i chtra dia chi 3000, vay 1énh
i=1+ 2;
1 s€ chira dia chi 3004

Luu y: don vi tdng cua con trd char 1a 1 byte, con tro int 1a 2 bytes.

Tuong tu, gia st con tro char ch chira dia chi 3003, vay 1énh
ch = ch - 3;
ch s¢€ chira dia chi 3000
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Gia str con tro nguyén i chtra dia chi 3004, vay I¢énh
i=1i-2;

1 s€ chira dia chi 3000

3. Mot so vi du vé con tré

Vi du I: Viét chuong trinh hoan ddi gia tri cta 2 bién dung con tro

#include <iostream.h>
#include<conio.h>
void main ()
{
int a = 20, b = 15;
int *pa, *pb, temp;

pa = &a; // con trd pa chtta dia chi cua a
pb = &b; // con trd pb chtta dia chi cua b
temp = *pa;

*pa = *pb;

*pb = temp;

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

cout << “b = " << Db;

getch();

}

// két qua xuit ra man hinh
a=15

b=20

4. Cép phat b nhé dong

Con tro cung cap su hd tro cho cip phat bo nhé dong trong C/C++.
Cap phat dong 1a phuong tién nhd d6 mot chuong trinh c6 thé danh
dugc thém b nhd trong khi dang thyec thi.

Bién toan cuc (global variables) dugc cap phat bo nhé vao lac bién
dich. Bién cuc bd (local variables) dung stack. Tuy nhién, bién
toan cuc hay cuc bd khong thé duoc tao thém trong khi thuc thi
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chuong trinh. M@t §6 chu()‘ng trinh can thém bo nhd khi thuc thi,
gidi phap cho van dé nay la cap phat dong.

C/C++ ho tro hai hé thong cp phat dong: mot cai duoc dinh nghia
ba1 C va mot cai boi C++.

4.1. Cip phat dong dwoc dinh nghia bsi C

Bo nhé cap phat dong boi nhiing ham cap phat dong cta C 1a tir
heap (heap 13 ving nhé rdi nam gitra chuong trinh cua ban va ving
lwu trit thuong truc va stack). Mic dau kich thuée ving nhé heap
la khong biét trude, nhung ndi chung 1a kha 16n.
Hai ham cap phat dong quan trong nhétq cua C la malloc() va free().
Nhitng ham nay lam viéc cung nhau d€ dung vung nho roi dé cap
phat va thu hoi bé nhé. Ham malloc() dung d€ cap phat by nho
dong va ham free() dung dé thu hoi. Bat ky chuong trinh nao dung
nhitng ham nay phai include tip tin header stdlib.h.
Ham malloc() ¢6 nguyén mau (prototype) sau:

void *malloc(length)
length: 13 s6 byte mudn cap phat bé nhd. Ham malloc() tra V§ mot
con tré ¢o kiéu void, do d6 c6 thé gan nd cho con tro c6 kiéu bat
ky. Sau khi cap phat thanh cong, ham malloc() tra vé dia chi cua
byte dau tién cua vung nhd dugc cap phat tur heap. Néu khong
thanh cong (khong c6 du vung nhé roi yéu cau), ham malloc() tra
veé null.
Poan ma duéi ddy cap phat 1000 bytes ving nhd lién tuc:
char *p;
p = (char *) malloc(1000); //clp phat 1000 bytes
Vi ham malloc() tra vé con tré kiéu void, trong truong hop nay ta
phai ép kiéu (casting) né thanh con tr6 char cho phu hop véi bién
con tro p.

Poan mi dudi day cip phat ving nhé cho 50 sé nguyén.

int *p;
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p = (int *) malloc (50*sizeof (int));

Luu y: trong vi du trén ta dung toan tir sizeof dé xac dinh kich
thudc kiéu dir liéu int.

Tir d6, do kich thudc cua heap thi khong xac dinh nén khi cap phat
bd nhd ta phai kiém tra gia tri tra vé cia ham malloc() dé biét 1a bo
nhG ¢6 dugc cap phat thanh cong hay khong. Poan ma dudi day
dung dé kiém tra:

p = (int *)malloc(100);

if (p == NULL)

{ cout << "Khong du bo nho";
exit (1) ;

Ham free() thi nguoc lai vdi ham malloc(). free() tra vé ving nhd
duogc cap trude do cho hé thong. Ham free() co khudén mau sau:

void free (void *p);

O day, p 1a con tro dén ving nhé di dugce cap phat trude do boi
ham malloc().

4.2. Cép phat dong dwogc dinh nghia béi C++

C++ cung cdp hai toan tr cdp phat bd nhé dong: new va delete.
Nhitng toan tir nay dung dé cap phat va thu héi bo nhé trong khi
chuong trinh thyec thi.

Toan tir new cap phat b nhé va tra vé mot con tré dén byte dau
tién cua vung nhd dugce cap phat. Toan tir delete thu hoi vung nhé
dugc cap phat trudc d6 bdi toan tir new. Dang tong quat cua new
va delete la:

P = new type;

delete p;
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o) day, p 1a mdt bién con tré ma nhan dia chi cua vung nh¢ dugc
cap phat da 16n dé chira 1 doi tuong co kicu 1a type.

Vi du:

#include <iostream>
#include <new>
int main ()

{

int *p;

p = new int; // allocate space for an int
*p = 100;

cout << "At "o p << " u,.

cout << "is the value " << *p << "\n";
delete p;

return 0;

5. Con tro void (void pointers)

Kiéu dir liéu khi khai bao bién con tro chinh la kiéu dir liéu ma con
tro co6 thé tro dén. Dia chi dat vao bién con tré phai cung kiéu vai
kiéu cua con tré. Xem xét doan ma sau:

int a;

float £;

int *pa;

float *pf;

Nhitng 1€nh sau 1a hop 1€:

pa = &a;

pf = &f;

Nhitng 1€nh sau 1a khong hop 1€:

pa = &f; //pa la con trd int do dbé chi chta dia chi
//ctua bién kiéu int

pf = &a; //pf la con trd float do dé chi chta

// dia chi cua bién kiéu float
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Con trd void 1a mét loai con trd dic biét ma co thé tré dén bat ky
kieu dir liéu nao. Ct phép khai bao con tré void nhu sau:

void *pointerVariable;

Néu ta khai bao con tré void sau:

void *p;

thi cac 1énh sau day la hop 1¢

p = &a; //sau lénh nay p trd dén bién nguyén a

p = &f; //sau lénh nay p trd dén bién thuc f

Tuy nhién, tiiy thudc con tré void dang tro dén kiéu dit liéu nao, ta
phai ép ve dung kieu twong ung khi dung trong cac biéu thuec.

Vi du p dang tré dén bién nguyén a, dé ting gia tri cta bién a 1én
10 ta phai dung 1énh sau: (int*)*p + 10;

Néu p dang tro dén bién thuc f, dé tang gia tri cua bién f 1én 10 ta
phai ding 1énh sau: (float*)*p + 10;

6. Con tro null (Null pointers)

Mot con tro hi¢n hanh khong tro dén mot dia chi bd nhd hop 1€ thi
duogc gan gia tri NULL (ma 1a zero). Bo1 qui udce, con tréo NULL la
con tré khong tré dén dau ca va khong nén dung. NULL duoc dinh
nghia trong <cstdlib>

Néu chuong trinh vo tinh dung con tré null nhu dudi day thi s€
nhan 161 khi thyc thi chuong trinh (run-time error).
#include <iostream.h>
void main ()
{ int *p;
cout << “Gia tri con tro p tro den la: “ << *p;
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Két qua ctia chuong trinh trén 1a:
NULL POINTER ASSIGNMENT

Chuong trinh trén s& giy ra 15i vao lac thyc thi vi bién con tro p
khong dugc gan dia chi bo nhd hop 1€. N6 1a con tro null, vi vay,
truy cap dén dia chi 0 gay ra thong béo 101 trén.

7. Con tr6 va mang

Gitfra con tréo va mang c6 mét sy quan h¢ gan. Xem xét doan ma
dudi day:
char ch[80], *p;

p+2 pt9

N 1

ch[0] ch[1] ch[2] ch[3] ch[4] ch[5] ch[6] ch[7] ch[8] ch[9]

O day, p dugc gan dia chi ctia phan tir dau tién coa mang ch. Dé
tham chiéu phan tir tha 3 trong mang ch, ta dung mot trong 2 cach
sau: ch[2] hodc *(p+2). Ca hai cach déu tham chiéu dén phan tor
th ba trong mang ch (lvu ¥ chi myc cia mang bat dau 1a 0).

Téng quat: C/C++ cung cap hai phuong thirc dé truy cap cac phan
tor mang: dung chi muc thong qua tén mang va dung s6 hoc con trd.

Tén mang duoc xem la “con tro hang” nghia 14 n6 chira dia chi cua
phan tir dau tién trong mang va gia tri nay khong bao gio thay doi.
Do d6 ta khong thé ap dung cac phép toan sb hoc (cong, tru) cho
tén mang. Nhu vay, trong vi du trén ch 13 tén mang dong thoi cling
1a con tré hing va 1énh p = ch; sao chép dija chi cua ch vao bién con
tro p.
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Vi du: In ra gia tri cac phan tir cia mang sau khi da nhan cho 10
dung con tro
#include <iostream>

void main ()

{

int al[] = {0,1,2,3,4,5,06,7,8,9};

int *p;

p = a;

for(int i=0 ; 1i<10 ; i++)

{
* (p+i) *= 10; //tuong duong al[i] = a[i]*10
cout << “a[“ << i << V] = " << *(p+i);

8. Mang con tro

M&i bién con tro 1a mot bién don. Ta c6 thé tao mang cua cac con
trd. Moi phan tir cia mang 1a mét con tré thong thuong. Cu phéap
de khai bdo mang con tro la:

type *pointerArray[elements];

type: kiéu dir li€u ma cac con tro6 phan tir tro dén.
pointerArray: t€n mang con tro.

elements: s6 phan tr cia mang con tré.

Vi du: int *p[5]; 1énh nay khai bdo mang con tré p c6 5 phan tir.
Céc Iénh dudi ddy minh hoa cach sir dung mang nay:

p[0] = &a; //gan dia chi cta bién nguyén a cho con trd p[0]
p[2] = p[0]; //sao chép dia chi co6 trong p[0] vao p[2]

b = *p[0]; //gan gia tri tai dia chi p[0] tré6 dén vao bién b. Trong
truong hop nay, Iénh twong dwong voi b=a; vi hién tai p[0] chira
dia chi cua bién a.
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BAI TAP CHUONG 5

1. Viét chuong trinh nhap vao mot mang a gdbm n phan tir nguyén.
Sép xép mang theo chiéu giam dan (lwu ¥ st dung tén mang
nhu con tro va su dung con tro).

2. Hay dung mdt vong for dé nhap vao mdt ma trdn vudng cap n
v6i1 cac phan tur thyc va tim phan tr Max ctia ma tran nay.

3. Viét ham hoan vi hai bién thuc a, b b'fmg cach str dung con tro
(d6i vao 1a hai con trd). Viét chuong trinh chinh nhap hai s6
thuc a, b. Str dung ham trén dé d6i chd a va b.

4. Viét ham giai hé phuong trinh bac nhét v&i sau dbi vao 1a a, b,
c,d, e, fVé2d6iraléXVéty.

5. Viét ham tinh gi4 tri da thic:

f(x) = apx" + ... + a,;x + a,. v4i d6i vao 1a bién nguyén n va
mang thuc a.

6. Viét ham cong hai ma tran vudéng a va b cap n (st dung con
tro).

7. Viét chuong trinh tinh tich phan cua f(x) trén doan [a, b] bang
cong thuc hinh thang. Theo do, tich phan cua f(x) trén [a, b]
bang: h * s. Trong do:

h 1a d6 dai khoang phan hoach doan [a, b] thanh n khoang.
s 1a tong tat ca cac f(a+i*h) véii tir 1 toin.
Str dung ham trén dé tinh tich phan trong doan [-1, 4] cua:

f(x) = (e*-2sin(x%))/ (1+x*). (nghién ctru cach dua con tro
vao giai quyét bai toan).
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Chuong 6

HAM
(Functions)
1. Khai niém ham
Mot ham 1a mot khdi 1énh dugce dit tén va c6 mot tinh chat 1a nd c6
thé dugc thuc thi tir nhiéu diém khéac nhau trong chuong trinh khi
duoc goi.

Ham nhom mdt s6 1énh thanh mot khdi va duoc dat mot tén. Khoi
nay con goi 1a unit hay module. Ham c6 thé dugc goi tir nhiéu chd
khéac nhau trong chuong trinh. Khi ham dugc goi, khdi 1énh tuong
mg cta ham duogc thyc thi. Sau khi thuc hién xong, quyén diéu
khién duoc tra vé cho chwong trinh goi. Xem hinh minh hoa dong
thuc thi ciia chuong trinh ¢6 goi dén nhiéu ham.

' void main()
i

E f10);
E £20;
E f30;
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Ham con duoc goi 1a chuong trinh con (subroutine). Ham co thé
tra vé gid tri cho chuong trinh goi hoic khong. Néu ham khong tra
vé gia tri cho chuong trinh goi thi ndé dugc goi la thu tuc
(procedure). Ham c6 thé dugc goi tir chwong trinh chinh (ham

main) hodc tir 1 ham khac. Ham c6 thé duoc goi nhiéu lan.

Co6 hai lgai ham: ham thu vién va ham do nguodi dung dinh nghia.
Ham thu vién 1a nhitng ham da dugc xay dung san. Mudn st dung
cac ham thu vién trong chuong trinh ta phai khai bdo thu vién chira

n6 trong phan khai béo #include.

Vi du: Tim min cua 4 gia tri a,b,c,d

#include <iostream>
int min(int a, int b); //prototype
void main ()

{

int a=40, b=30, c¢=10, d=20, min4;

mind4d = min(a,b);

min4 = min (min4,c);

min4 = min (min4,d)

cout << “Min = “ << miné4;

}

int min(int a, int b)

{

if (a<b) return a;
else return b;

2. Dang tong quat cia ham
Ham c6 dang tong quat nhu sau:

returnType functionName (parameterList)

{
body of the function

}
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returnType: Kiéu dir liéu cia gid tri tra vé boi ham. Néu ham
khong tra vé gia tri thi returnType 14 void

SfunctionName: Tén ham.

parameterList: Danh sach cic tham s hinh thic duoc dit trong
cap diu (). La danh sach céc tén bién va kiéu dit liéu tvong tng cta
ching phan cach nhau boi ddu phay. Néu ham khong c6 tham s6
thi danh sach nay 1a rong.

Vi du: xem khai bao ham sau:
int max (int a, int b)
{
f (a<b) return b;
else return a;

}

Trong vi du trén, max la t€n ham, ham can 2 tham s6 dé hoat dong
la 2 bién nguyén, dir li€u tra vé cia ham co6 ki€u int. Phan ma nam
gitra {} la than ham.

3. Cac qui tic vé pham vi ciia ham

Ham giong nhu mot hop den, bén trong ham (than ham) 1a khong
biét d6i v6i nhitng 1énh nim ngoai ham. Phan than cua ham chi
dugc thyc thi khi ham duogc goi. Do do, khong c6 1énh nao bén
ngoai ham c6 thé nhay tryc tiép vao than ham. Tém lai, ma va dir
lidu bén trong mot ham khoéng thé twong tic voi ma va dit 1iéu nam
trong mQt ham khéc.

Nhiing bién dugc khai bao bén trong ham (ké ca cic tham s hinh
thirc) 1a nhitng bién cuc bd. Nhiing bién nay dugc tao ra khi ham
duogc goi va bién mat sau khi ham thyc thi xong.

4. Tham s() hinh thirc va tham s0 thue

Khi ham can nhan dbi sd (arguments) de thuc thi thi khi khai bao
ham can khai bao danh sach cac tham s6 dé nhén gia tri tur chu’(mg
trinh goi. Cac tham s nay duoc goi 1a tham s hinh thirc. Khi goi
ham, ta cung céip cac gia tri that, cac gia tri nay s€ duoc sao chép
vao cac tham s6 hinh thirc va khi d6 ta goi chiing 1a tham sd thuc.
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Vi du: Xem xét dinh nghia ham sau
int min(int a, int b)
{

if (a<b) return a;

else return b;

}
Trong dinh nghia ham min & trén thi a va b 1 2 tham s6 hinh thuc.

Khi goi ham nhu cau 1énh sau:

minAB = min(15,7);

thi 15 duoc sao chép vao bién a, 7 dugc sao chép vao bién b. 15 va
7 duge goi 1a d6i s6. Khi a va b nhan gia tri do 151 goi ham thi
ching duogc goi la tham s6 thue.

dbi s6 (arguments)

\ /

minAB = min(15,7\);

/N

sao chép

int min(int a, int b) .
g A 4 Tham s06 hinh thuc

if(a<b) return a;
else return b;

C6 hai cach truyén d6i s6 vao tham s hinh thie: Truyén tham tri
va truyén tham bién.

4.1. Truyen tham tri (call by value)

Céach nay sao chép gia tri ciia dbi s6 vao tham sd hinh thire cua
ham. Trong truong hop nay, nhimng thay d6i cua tham sO khong
anh hudéng dén d01 s0. Nhu vy, néu khong mudn ham lam thay d6i
gia tri cua d6i s6 truyén vao thi ta khai bao tham s6 ctia ham la
bién thong thudng (nghia 14 khong phai bién con tro).
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Vi du: Khdo sat chuong trinh sau
#include <iostream>
void doubleNum(int a); //prototype
void main ()
{
int a=40;
doubleNum(a) ;
cout << “Inside main function:” << endl;
cout << “a = Y << a << endl;

}

void doubleNum(int a)

{
a = a*2;
cout << “Inside doubleNum function. a = “ << a;

Khi d6i s6 a cia ham main dugc truyén vao tham sé a cia ham
doubleNum thi cach truyén nay 1a truyén tham tri, nghia 13 gia tri
cia a 1a 40 duoc truyén vao tham s6 a. Trong thin ham
doubleNum, tham sb a dugc nhan doi va co gia tri 1a 80. Khi ham
doubleNum két thuc, bién a trong ham main van khong thay doi.

4.2. Truyén tham chiéu (call by reference)

Trong cach nay, dia chi ctia d6i s6 dugc sao chép vao tham s6 hinh
thizc. Do d6, nhitng thay d6i lam ddi véi tham s6 s& co tac dung
trén doi so.

Vidu 1: Xem xét vi du trén dugc viét lai nhu sau:
#include <iostream.h>
void doubleNum(int *b); //prototype
void main ()
{
int a=40;
doubleNum (&a) ;
cout << “Inside main function:” << endl;
cout << “a = M << a << endl;
}
void doubleNum(int *b)
{
*b = *b + *Db;
cout << “Inside doubleNum function. a = “ << *Db;
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Trong chuong trinh trén, khi goi ham doubleNum ta truyén dia chi
ctiia d6i sd a vao bién con tro b cia ham. Nhu vy, con tro b s&
chia dia chi cia bién a cia hiam main. Trong thian ham
doubleNum, 1énh 1am gap dbi gi4 tri ciia ving nhé do con trd b tro
dén thuc chit di lam ting gip d6i gia tri cia bién a trong ham
main.

Vi du 2: Hoan d6i gia tri 2 bién dung con tré (truyén tham chiéu)
#include <iostream.h>
void swap(int *a, int *b); //prototype
void main ()
{
int a = 20, b = 40;
int *pa, *pb;
pa = &a;
pb = &b;
swap (pa, pb) ;
cout << “After call swap, Values:” << endl;
cout << “a = “ << a << endl;

cout << “b = ™ << b << endl;

}

void swap (int *a, int *b)

{

int temp;
temp = *a;
*a = *b;
*b = temp;

}

5. Truyén mang vao ham
Khi mét mang dugc dung nhu mot ddi s dé truyén cho ham, dia
chi cia mang dugc truyén dén ham vao tham s6 hinh thic. Nhu
vdy, truyén mang vao ham mic dinh 13 truyén tham chiéu. Do do,
nhiing thay doi dén gia tri ciia cdc phan tir mang trong than ham s&
anh huéng dén mang géc.
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Vi du: Viét chuong trinh thay ddi gia tri cac phan tir mang theo yéu
cau: neu gid tri >=0 thi thay bang 1, ngugc lai thay bang 0.

#include <iostream.h>
void change (int a[], int elements); //prototype
void main ()
{

int arr[] = {5, -5, =3, 3, 7, =-7};

change (arr, 6) ;

cout << “After call change, value of array:\n”;

for(int i=0 ; 1i<6 ; i++)

cout << “arr[“ <<i<< “] = 2 < arr[i] << endl;

}

void change (int a[], int elements)

{

for (int i=0 ; i<elements ; 1i++)
if(a[i] < 0) a[i1]=0;
else al[i] = 1;

}
Nhu véy, sau khi goi ham change, gia tri cac phan tir trong mang bi
thay doi thanh 0 hay 1.

6. Doi s6 ciia hAm main

Ham main 13 diém bat ddu cua moi chuong trinh C/C++.

Thinh thoang, ta can truyén thong tin vao ham main khi n6 thyc
thi. Nhing thong tin nay ta goi 1a dbi s6 dong 1énh (command line
arguments).

Ham main ¢6 2 tham s6 14 argv va arge dung dé nhén cac dbi sd
dong 1énh. Tham s  arge la mot bién nguyén giir sb ddi s6 co trong
dong lénh. Tham sb argv 1a mot mang con tré char. M&i phan tir
clia mang nay tré dén mot ddi sé dong 1énh. Tat ca ddi s6 dong
1énh 14 chubi (string).
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Khi ham main c¢6 nhan ddi sd dong I¢nh, n6 dugc khai bdo nhu
sau:
int main(int argc, char *argv[])

Xem xét chuong trinh sau:
#include <iostream.h>

int main(int argc, char *argvl([])
{
if (argc!=2)
{
count << “Hello, ™ << argvl[l];
exit (1)
}

return 0;

}

Gia su sau khi bién dich chuong trinh trén, ta dugc tap tin thyuc thi
la greeting.exe

Tai dau nhic hé diéu hanh DOS, ta nhap 1énh sau:
greeting Mr.IT

Thi trén man hinh xuét hién:
Hello, Mr.IT

Lénh geeting Mr.IT gom 2 d6i s6 dong 1énh 1a getting va Mr.IT,
cac ddi sb nay dugc tro dén boi 2 con tro 1a argv[0] va argv[1]. Do
do6, khi thyce thi chuong trinh trén, chudi Mr.IT s& dugc in ra.

Khi mot chuong trinh khong yéu cau cung cip ddi sé dong lénh,
thong thuong nd dugce khai bdo 1a main() ma khong c6 tham so.
Day 1a mau dugc dung cho hau hét cac vi du trong tai li¢u nay.

7. Lénh return

Lénh return c6 2 cach dung quan trong. Thir nhat, né két thiic ngay
lap tirc ham chira n6 khién su thuc thi chuong trinh dugc tra vé cho
chuong trinh goi ham. Thu hai, n6 ding dé tra vé mot gi tri cho
chuong trinh goi.
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7.1. Cach dung thir nhat (két thic ham)

C6 hai cach thire dé ham két thic sy thuc thi cua no va tra diéu
khién vé chuong trinh goi né.

Mot 1a (théng thuong) 1a khi 1énh cudi cing co trong ham duoc
thyc thi.

Vi du: Xem xét chuong trinh sau:
#include <iostream.h>
void printMessage();

void main()

{
cout << “Calling printMessage: “ <<endl;
printMessage () ;
cout << “Calling printMessage again: “ << endl;
printMessage () ;

}

void printMessage ()

{

cout << “This message comes from the printMessage function.” << endl;

}

Trong vi du trén, vi ham main khai bao kiéu tra vé 1a void nén sau
khi thyc thi tit ca cic 1énh c6 trong ham main, chuong trinh két
thic va tra quyén diéu khién vé cho hé diéu hanh. Trong than ham
main, khi goi ham printMessage, diéu khién duoc trao cho ham
printMessage, cac Iénh trong than ham printMessage thyc thi va roi
diéu khién duoc tra vé cho chuong trinh goi (trong truong hop nay
la ham main). Luu y 1a ca hai ham trén déu khong dung lénh
return.

Hai la khi ham thuc hién cau 1&€nh return.
Vi du: In céc phan tir cia mang dén khi gdp phan tir c6 gia tri &m
#include <iostream.h>

void main ()

{ int al] = {31211101_11_21_3];
for (int i=0 ; i<7 ; i++)
{ if(al[i] < 0) return;

count << setw(5) << ali];

}
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Thuc hién chuong trinh trén, khi duyét dén phan tir a[4] c6 gia tri
la -1 nén bi€u thirc dicu kién cua cau 1énh if 1a true nén 1énh return
duogc thyuc thi va chuong trinh két thuc.

7.2. Cach dung thi hai (tra vé mot gia tri)
Xem xét vi du sau: Tinh tong cac phan tir c6 trong mang

#include <iostream.h>
int total (int al[], int size);

void main ()
{
int all[] {1,2,3];
int a2[] {1,2,3,4,5,6];
int totall, total2;
totall = total(al, 3);
total2 = total(a2,6);
cout << “Tong mang 1 la Y << totall << endl;
cout << “Tong mang 2 la = “ << total2Z << endl;

}

int total (int al[], int size)
{
int sum=0;
for(int i=0 ; i<size ; 1++)
sum += afi]l;
return sum;

}
Nhu vay, mdi khi ham total duoc go1, mang twong ung dugc tinh

téng va lénh return tra vé gia tri nay cho chuong trinh goi.

8. B¢ qui 7 ) )
Mot ham c6 thé goi dén chinh n6. Mt ham dugc goi 1a d¢ qui néu
mot Iénh trong than ham goi dén chinh ham dé.

Vi dy, xem x¢ét chuong trinh tinh giai thtra ctia n.
n! = 1#2% *n
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#include <iostream.h>
int giaiThua (int n);

void main ()
{
int gt4, gt7;
gt4 = giaiThua(4);
gt7 = giaiThua(7);
cout << “4! =% << gt4d << endl;
cout << “W7! =% << gt7 << endl;
}

int giaiThua (int n)
{
int gt;
if (n==1) return(l);
gt = giaiThua(n-1)*n; // goi de qui
return gt;

}

9. Nguyén miu ham (function prototypes)

Trong C/C++, tat ca cac ham phai duoc khai bao truéce khi ching
duogc sir dung. Viée nay thuc hién bang cach khai bao nguyén miu
ctia ham. Nguyén mau ham cho phep C/C++ cung cap chirc ning
kiém tra sy hop 1¢ ciia tham sb khi dinh nghia ciing nhu khi goi
ham. Khi bién dich, trinh bién dich s& dya vao nguyén mau ham dé
kiém tra xem c6 sy khong hop 18 ndo cta cac d6i s6 khi goi ham va
kiéu ciia cdc tham sb hinh thirc trong dinh nghia ham. N6 ciing
kiém tra xem s6 d6i s6 cung cap khi goi ham c6 phu hop véi s6
tham s hinh thirc ctia ham.

Dang tong quét ciia mot nguyén mau ham:
type functionName (type parameterl, type parameter2, ...);

type: kicu dir li¢u trd vé béi ham
functionName: tén ham

parameterl, parameter2,... : danh sich cac tham sé hinh thirc va
kiéu cua ching.

Luu y: Khai bao nguyén mau ham phai c6 ddu chidm phay & cubi.
Nhung khi dinh nghia ham thi khong co.

91/124



Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

10. Céu tric ciia mdt chwong trinh viét dwéi dang ham
- Phan khai béo céac thu vién

- Phan khai bao cac hing toan cuc (néu cd)

- Phan khai bao céc bién toan cuc (néu cé)

- Phan khai bdo cac nguyén miu ham (prototype)

- Phan ham main (s& goi cac ham thuc hién)

- Phén dinh nghia ciac ham d4 dwoc khai bdo prototype

Vi du : Viét chuong trinh nhap vao 2 s6 nguyén a,b va xuat ra man
hinh s6 16n nhat trong 2 s6 (st dung ham)

#include <iostream.h>// Khai bdo thu vién iostream.h
#include <conio.h>// Khai bdo thu vién conio.h

int max(int x, int vy);// khai bdo nguyén midu ham max
(prototype)

void main()//ham main (sé goi cdc ham thuc hién)
{

int a, b;// khai bdo bién

cout<<” Nhap vao 2 so a, b ";

cin>>a>>b;

cout<<”so lon nhat la:”<< max(a,b);

getch ()

return;
}
int max(int x, int y)// Dinh nghia ham max(a,b) di duoc
khai bdo prototype
{

return (x>y) ? x:y;

}
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BAI TAP CHUONG 6

Viét lai tit ca bai tdp chuong 3 va 4 dudi dang ham.

93/124



Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

Chuwong 7
CHUOI KY TU
(Strings)

1. Chudi

Trong C/C++, mét chubi 12 mot mang ky tu voi ky tu null & cudi
chuoi. Ky tu null (0°) 1a ky tu dung dé két thuc chudi. Nhu vay,
mot chudi bao gom céc ky tu tao nén chudi va theo sau la ky tu
null. Khi khai bao mét mang ky tu dung dé chira chudi, ta can khai
bao no6 dai hon 1 byte dé chira ky ty null.

Vi du: dé khai bdo mot mang str dé chura chudi ¢6 do dai 10 ky tu,
ta phai khai bao nhu sau: char str[11];

Hang chudi 1 chudi dugce bao quanh boi cip ddu nhay déi. Vi du:
"Hello" 1a mdt hang chudi. Ta khong can thém ky tu null vao sau
chuoi vi trinh bién dich s€ lam di€u nay ty dong.

2. Khai bao va khéi tao chudi

Co 2 cach khai bao va khoi tao chudi. Gia sir khai bao va khai tao
chudi “Hello”.

Céch 1: Dung mang mot chiéu

char str[] = {‘H’,’¢’,’I’,’]’,’0°,)\0’};

Luu y: trong trudng hop nay, ta phai thém ky tu null vao cudi.
hoac

char str[] = “Hello”;

Luu ¥ khong cung cép ky tu null.

Chuoi trén dugc luu trit trong bd nhé nhu sau:

ky tu null

e

[

CH) ‘e) ‘1) 61, ‘O) ‘\0)

RN

str[0]  str[1]  str[2] str[3] str[4]  str[5]
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Céch 2: Dung con tro
char *str = “Hello”;

3. Nhép chudi

Dé nhép dit liéu cho bién chudi, ta dung ham gets() cua thu vién
stdio.h. Ham nay c6 cu phép sau:

char *gets(char *s);

Ham gets() doc céc ky tu tr ban phim (stdin) vao trong mang tré
dén boi s cho dén khi nhan Enter. Ky tu null s& duoc dit sau sau ky
ty cudi cung ciia chudi nhap vao trong méang.

Hoic ta c¢6 thé dung cin (Console INput). Ct phap nhu sau:

4. Xuit chubi

cin >> s;

Dé xuét chudi ra man hinh, ta dung ham puts() cta thu vién stdio.h.
Ham nay c6 ct phap sau:
int puts(const char *s);

Hoic ta c6 thé dung cout (Console OUTput). Ca phap nhu sau:

cout K< s;

5. Mt s6 ham thw vién thao tic trén chudi

Pé sir dung cac ham nay, ta phai khai bao dong 1énh sau: #include

<string.h>

strepy(sl, s2)

Sao chép chudi s2 vao sl

strcat(s1, s2)

NOi1 chudi s2 vao cudi chudi sl

strlen(s1)

Tra vé do dai cuaa chuoi

stremp(sl, s2)

Tra vé 0 n€u sl va s2 giong nhau, gid tri nho
hon 0 néu sl<s2 va gia tr1 1én hon 0 néu

s1>s2
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strchr(s1, ch) Tra vé con tro dén vi tri xuat hién dau tién
cua ky tu ch trong chudi sl

strstr(s1, s2) Tra v€ con tro dén vi tri xuat hién dau tién
cua chuoi s2 trong sl

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

void main ()

{
char s1[80], s2[80];
cout << “Input the first string: “;
gets (sl);
cout << “Input the second string: “;
gets(s2);

cout << "Length of sl= “ << strlen(sl);
cout << "Length of s2= “ << strlen(s2);

if(!strcmp(sl, s2))
cout << "These strings are equall\n";

strcat (sl, s2);
cout << “sl + s2: N << sl << endl;:;

strcpy(sl, "This is a test.\n");
cout << sl;

if (strchr ("hello", 'e')) cout << "e 1is in hello\n";

if (strstr ("hi there", "hi")) cout << "found hi";
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Vi du 2: Nhap mot chudi str, nhap modt ky tu ch. Cho biét ch xuit
hién bao nhiéu lan trong chudi str.

#include <stdio.h>
#include <iostream.h>
#include <string.h>
void main ()
{
char str[80], ch;
int num=0;
cout << “Input str: “;
gets (str);
cout << “Input ch: %;
cin >> ch;

for(int i=0 ; i<strlen(str) ; 1++)
if(str[i] == ch) num++;
cout << ch << ™ is appeared “ << num << “ times.”;

7. Mang cac chudi

Dé tao mot mang cac chudi, dung mdt mang ky tu hai chiéu. Kich
thudc cta chi muc thtr nhat 1a sé chudi va kich thude cia chi muc
thtr hai x4c dinh chiéu dai 16n nhat ctia mdi chudi.

Poan mi dudi ddy khai bdo mot mang cia 5 chudi, mdi chudi co
chiéu dai toi da 1a 79 ky tu.
char str[5][80];

Dé nhap dir liéu cho chudi thir nhét tir ban phim, ta ding 1énh:
gets(str[0]);
cin >> str[0] /Tuong duong voi lenh tren

Dé xuit chudi thir hai ra man hinh, ta dung I¢nh:

puts(str[1]);
cout << str[1]; //Tuong duong voi lenh tren
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Khai bao va khdi tao mang cac chudi
char arraylList[] [length] = { constantString 1,
constantString 2,

constantString n};

arrayList: Tén ctia mang chudi
constantString 1, ..., constantString n : Cac hang chudi

Vi dy: Pé khai bao mot mang danh sach cac ngdn ngit 1ap trinh
thong dung, ta khai bdo nhu sau:

char listOfPL[][10] = {“Pascal”, “C/C++”, “CSharp”, “Java”,
“VB”};

Cau lénh trén s& khai bao mang listOfPL gom 5 chuoi.

Mang chudi trén duoc luu trit trong b nhd nhu sau:

P a S 1 0
C / C + + A0’

C S h a r p A0’
J a \ a “\0’

\Y B A0’

Luu y vi tri cia cac ky tu null

Vi du:

Nhap tén ciia 5 ngudi dung mang char hai chiéu, in chiing ra man
hinh.

#include <stdio.h>
#include <iostream.h>
#include <string.h>
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void main ()

{

char name[5][20];

}

}

cout << “Input name “ << i+l <<”: ;

cin >> name([i];

cout << “List of names:
for(int i=0 ;
cout << name[1i]

8. Mang con tré dén cac chuoi
Ngoai cach dung mang ky tu hai chi€u dé€ luu trit mang cac chudi,
ta c6 thé dung mang cua cac con tro. Moi con tr s€ chura dia chi

cua chuoi.

for (int i=0 ; i<5 ; 1i++)

{

W,
4

i<5 ; 1i++)
<< \\,

W,

Ciing vi du nhu phén trén, ta ding mang con trd
char *listOfPL[] = {“Pascal”, “C/C++”, “CSharp”, “Java”, “VB”};
Mang con tré trén co thé duoc luu trir trong bd nhd nhu sau:

A\Y

P a S C a | 0’
120
C / C + + A0’
145
C S h a r p A0’
189
J a \% \% N0’
210 A4 B A0’
172
Gia tri 120 145 189 210 272
Pia chi bd nhé 65514 | 65516 | 65518 | 65520 | 65522
listOfPL[0]  listOPL[1] listOfPL[2] listOfPL[3]  listOfPL[4]
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Vi du: Nhép tén cua 5 nguoi dung mang con trd, in ching ra man

hinh.

#include
#include
#include
#include

<stdio.h>
<iostream.h>
<string.h>
<stdlib.h>

void main ()

{

char *namel[5];
for (int i=0 ; i<5 ; 1i++)

name[1] = (char *)malloc (20);

for (int i=0 ; 1i<5 ; i++)

{

cout << "Input name " << i+l <<":

gets (name[i]);

}

w

cout << "List of names: ;
for(int i=0 ; i<5 ; i++)

\AJ "

cout << name[i] << ", ;
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BAI TAP CHUONG 7

1. Viét chuwong trinh nhap mot chudi ky ty tir ban phim, ~xuéit ra
man hinh ma ASCII cua tung ky tu vira nhap vao (goi y moi ky tu
trén mdt dong).
2. Viét chuong trinh nhap mot chudi ky tu tir ban phim, xuét ra
man hinh ddo ngugc cia chuoi d6. Vi du ddo cua “abed egh” 1a
“hge dcba”.
3. Viét ghu:(rng trinh nhap mot chudi ky tu va kiém tra xem chudi
do6 c6 doi xung khong.
Vidu: ABCDEDCBA la ddi xtng.
4, ~Nhaflp vao mot chudi ky tu bat ky, hay dém sb 1an xuét hién cua
moi loai ky tu.
5. Viét chuong trinh nhap vao mét chudi ky tu.
a) Inra m~3an hinh tr bén trai nhét va phé“m con lai cta chudi. Vi du:
“Nguyén Van Minh” in ra thanh:
Nguyén
Vian Minh
b) In ra man hinh tir bén phai nhat va phan con lai ctia chudi. Vi
du: “Nguyén Van Minh” in ra thanh:
Minh
Nguyén Vin
6. Viét chuong trinh nhap vao mot chudi roi xuat chudi d6 ra man
hinh dudi dang moi tir mot dong.
Vi dy: “Nguyén Vin Minh”
Inra:
Nguyén
Vian
Minh
7. \[ié't chuong trinh nhap vao mot chudi, in ra dao nguogc cla
chuoi do theo tung tur.
Vidu: “Nguyén Vin Minh” ddo thanh “Minh Vin Nguyén”
8. Viét chuong trinh d6i sb tién tir sb thanh chir.
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9. Viét chuong trinh nhép vao ho va tén ciia mot ngudi, cit bo cac
khoang trong khong can thiét (néu c6), tach tén ra khoi ho va tén,
in tén 1én man hinh. Cha y dén trudng hop ca ho va tén chi c6 mot
tur.

10. Viét chuong trinh nhap vao ho va tén ctia mot ngudi, cat bo cac
khoang tring bén phai, trai va cic khoang trang khong c6 nghia
trong . In ra man hinh toan bd ho tén nguoi dé dudi dang chit hoa,
chit thuong.

11. Viét chuong trinh nhap vao mdt danh sach ho va tén cia n
ngudi theo kiéu chir thuong, doi cac chit cai dau cta ho, tén va chir
16t ctia mdi nguoi thanh chir hoa. In két qua 1én man hinh.

12. Viét chuong trinh nhap vao mdt danh sach ho va tén cia n
nguoi, tach tén timg ngudi ra khoi ho va tén roi sap xép danh sach
tén theo thir tr tir dién. In danh sach ho va tén sau khi di sap xép.
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Chuong 8

STRUCTURES — ENUM - typedef

Ngén ngtt C/C++ dua ra 5 cach dé tao nén mét kiéu dir licu tuy
bién (custom data types).

1. Kiéu céu trac (structure): La mot nhom cua cac bién duoc dinh
nghia dudi mdt tén. Kiéu nay con goi la kiéu dir liéu phtc hop
(compound data types).

2. bit-field: 1a mot bién thé cua kiéu structure va cho phép dé dang
truy cap dén tung bit riéng €.

3. Union: cho phép cung mot mau bo nhé duogc dinh nghia nhu hai
hay nhiéu ki€u bién khéc nhau.

4. Enumeration: 12 danh sach ciia cua céc tén hang nguyén.

5. Tur khoa typedef: dinh nghia mot tén khac cho mot kiéu dir liéu
da co.

Trong phan nay chi thao luan structures, enumerations, va typedef.

1. Structures

Mot cAu tric 1a mot tap cac bién duoc tham chiéu thong qua mot
tén chung. Mot khai bio ciu trac hinh thanh mét khudn mau
(template) ma co thé dung dé tao nén cac bién cau tric co cung
kiéu. Nhitng bién ma tao nén cdu trac dugce goi 1 cac thanh vién
(members).

Noéi chung, tat ca cac thanh vién cia mot ciu trac vé mat logic 1a
¢6 lién quan voi nhau. Vi du sau day khai bao mot cdu tric address
gdm céc thong tin vé mot dia chi. Tir khéa struct dung dé khai bao
mot ciu tric. Xem xét khai bao sau:
struct addr
{

char name[30];

char street[40];

char city[20];

char state[3];
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unsigned long int zip;

}s

Tai thoi diém nay, ta moi chi c6 khai bao mot ciu tric. Dé khai
bao mot hodc nhiéu bién c6 kiéu address, ta ding tén ciu tric nhu
bat ky kiéu dit liéu ndo. Vi du, dé khai bao 2 bién kiéu address, ta
khai bao nhu sau:

address addrl, addr2;

Khi mdt bién ciu tric dugc khai béo, trinh bién dich tu dong cép
phat du bo nhé cho tat ca thanh vién cua cau truc.

1.1. Dang tong quat ciia mot khai bao cu triic
struct structureName

{
type member 1;
type member 2;

type member n;

} varNames;

structureName: Tén cua ciu tric

type: Kiéu dir liéu cua thanh vién tuong tng

member_1, member 2, ..., member_n: Tén cac bién thanh vién cua
cdu trac

varNames: Tén cic bién ciu trac phan cach nhau bang du phay.
1.2. Truy cép cc thanh vién ciia bién ciu tric

Toan tor ddu chim (dot operator) dung (jé truy c@p (access) cac

thanh vién cua mot bién cau tric. Dang tong quat dé truy cap mot
thanh vién cua mot bién cau truc la:

structureName . memberName
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Vi du: Xem xét khai bao cdu trac sau
struct coordXY
{ int x;

int vy;

} diemA, diemB;

Dé gan gia tri toa 6 cho diemA, ta dung céc 1énh sau:
diemA.x = 100;
diemA.y = 200;

bé in toa d§ di€m A, ta dung l1énh sau:
cout < “A(Y << diemA.x << V,” << diemA.y << W)y

1.3. Lénh gan ciu triic

Noi dung trong 1 bién céu tric co thé gan cho mot bién céu trac
kh:élc cp’ cung kiéu dung mc}t cau lénh géan. Vi duy, dé gan ndi dung
bién cau trac pointA cho bién pointB, ta thyc hién 1énh sau:
pointB = pointA;

Sau cau lénh nay, bién pointB ¢6 cung ndi dung nhu bién pointA.
Tuy nhién, ta cling c6 thé sao chép tirng thanh vién nhu sau:
pointB.x = pointA.x;

pointB.y = pointA.y;

Vi du: Khai bdo, nhap va xudt cdu trac book gém cac thong tin
title, author, pages, price.

#include <iostream.h>
#include <stdio.h>

void main ()

{ struct book { char title[30];
char author[20];
int pages;
float price;
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}i
book b;
cout << “Input book information:” << endl;
cout << “Title: “; gets(b.title);
cout << “Author: “; gets(b.author);

A\Y

cout << “Number of pages: “; cin >> b.pages;

cout << “Price: “; cin >> b.price;

cout << “Information of this book is:” << endl;
cout << “Title: ™ << b.title << endl;

cout << “Author: “ << b.author << endl;

cout << “Pages: “ << b.pages << endl;

cout << “Price: “ << b.price << endl;

1.4. Mang cac cu tric

Pé khai bdo mot mang cac cAu tric, dau tién ta khai bao cau trac,
sau d6 khai bdo mot mang cua cau trac d6. Vi du, dé khai bao
mang points c¢6 100 phén tir, ta khai bao nhu sau:

coordXY points[100];

Dé truy cp (access) dén tung thanh vién cua ting phan tir cia
mang, ta dung chi muc cua phan tu va toan tir thanh vién (.). Vi du,
deé gan toa dJ x,y cho phan tur thir 10, ta dung cac 1énh:
points[9].x = 100;

points[9].y = 200;

1.5. Truyén cac cdu triic vao ham

a. Truyén cAc thanh vién ciia bién céu tric vao ham

Khi ta truyén mot thanh vién ctia mét cu trac vao mot ham, ta that
su truyén gid tri cua thanh vién d6 cho tham s6 hinh thirc cia ham
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(truyén tham tri). Néu mudn truyén dja chi cua thanh vién cho ham
(truyén tham chiéu) ta dat phia trudc dau &.

Vi du: Gia su ta ¢6 ham int distanceAB(int x1, int y1, int x2, int
y2) dé tinh khoang cach giita 2 diém. Dé tinh khoang cach giira 2
diém nao do, ta truyén toa do x,y cta 2 diém tuwong tng. Ta dung
Iénh sau:

lengthl = distance (pointA.x, pointA.y, pointB.x, pointB.y);
Lénh trén goi ham distance va truyén toa do x,y cua hai diém A,B.
Két qua thuc hién ham trd vé gan cho bién length.

D¢ truyén dia chi ciia thanh vién cta cau tric vao ham dung toan tur
& dat phia trugc tén bién cau trac chir khong dat trudc tén cua
thanh vién cta bién céu tric.

Vi du: Ta c6 ham void move(int *x, int *y, int delta_x, int
delta_y); dung dé thay dbi toa do x,y cuia mot diém; delta_x lugng
di chuyén theo chiéu ngang; delta_y lugng di chuyén theo chiéu
doc. Vay, dé thay doi toa d6 bién ciu triic pointA, ta dung 1énh sau:

move(&pointA.x, &pointA.y, 10, 20);

b. Truyén toan bd bién ciu tric dén ham

Khi mét cau trac duge ding nhu mot d6i s6 ctia mot ham, toan bo
ciu trac duoc truyén dung cach truyén tham tri. V4i cach nay, ham
khong thé 1am thay d6i ndi dung cua déi sé. Tuy nhién, néu mudn
ham c6 thé 1am thay d6i ndi dung ciia d6i sd, ta truyén tham chiéu
(thém dau & vao trude ddi s).

Vi du ta c6 ham distance2 c6 khai bdo nguyén mau nhu sau:

int distance2(point p1, point p2);

Pé goi ham trén tinh khoang cach ciia 2 diém pointA va pointB, ta
dung 1énh sau:

length2 = distance2(pointA, pointB);
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Trong trudng hop ndy, ta sao chép ndi dung cua 2 bién cu tric
pointA, pointB vao 2 tham s6 hinh thirc pl va p2 ctia ham
distance?2.

1.6. Con tré dén cau tric
C/C++ cho phép cac con tro dén cac cau triic nhu dén bat ky kiéu
dir 11éu nao cua bién.

Khai bao mét con trd ciu tric
Cu phap khai bao con tro cau triic giéng nhu céc loai con tro khac.
Dang tong quat dé khai bo con tré cau truc:

structureName *structurePointers;

1.7. Sir dung con tré ciu tric

DPé tham chiéu dén thanh vién cua mot ciu tric duge tré dén boi
mot con tro, ta ding toan tir -> (toan tir tham chiéu gom mot déu
trir va mot ddu 16n hon).

Xem xét vi du sau:

points *p; //khai bdo con trd p cé kiéu clu truc
points

p = &pointA; //gan dia chi cua bién cldu tric pointA
cho con trd p

p->x = 100; //gédn gié& tri 100 cho thanh vién x cua
bién cdu trtc pointA

Luu y: Pé truy cap dén thanh vién ciia mot cau trac, néu dung bién
ciu tric thi dung toan tir chdm (dot operator), néu dung bién con
tro thi dung todn tir -> (arrow operator).

Khi con tr6 cau truc dugc truyén vao mot ham thi ham co6 thé thay
do1 nd1 dung cua bién cau truc do vi cach truyén nay la truyén tham
chiéu.
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2. Kiéu liét ké (Enumerations, enum)
Mot enum la mot tdp cua céc tén hang nguyén ma xac dinh tat ca
cac gia tri hop 1€ ma mot bién cua ki€u do cé thé co.

Vi dy, ta c6 mot enum 1a danh sach gia tri tién té sau:
one$, two$, five$, ten$, twenty$, fifty$, hundred$

Dang tong quat dé khai bao mot enum la
enum enumName {enumlList} enumVars;

enum: tir khoa dé khai bao enum

enumName: Tén cua enum

enumList: Danh sach cac tén hing nguyén phan cach nhau béi dau
phay

enumVars: Tén céc bién kiéu enum.

Vi duy, khai bao enum trén
enum money {one$,two$, five$,tens, twentys, fifty$, hundred$} ml, m2;

Khai bao hai bién m1, m2 ¢6 ki€u money

Kh3éo sat cac 1énh sau:

ml = one$;

m2 = ten$;

if(ml == m2) cout << "They are same.";

if(ml == one$S) cout << "ml is one dollar.";
1f(m2 != five$) cout << "m2 1s not five-dollar.";

Piém quan trong dé hiéu vé enum 1a m&i mot tén trong danh sach
enum tugng trung cho mot gia tri nguyén. Gia tri cua tén thir nhat
trong enum 12 0, ké tiép 1a 1, ... Trong khai bdo trén gia tri cua cac
tén 1an luot la:

one$ 0
two$ 1
five$ 2

109/124



Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

ten$ 3
twenty$ 4
fifty$ 5
hundred$ 6

Ta c6 thé gan gia tri khac cho mdi tén hing nguyén nhu trong ciu
lénh sau:

enum money {one$=1, two$=2, five$=5, ten$=10, twenty$=20,
fifty$=50, hundred$=100};

Lénh nay s€ gan mdi tén hing nguyén mot gia tri dung sau diu
bang.

one$ 1
two$ 2
five$ 5
ten$ 10
twenty$ 20
fifty$ 50

hundred$ 100

3. typedef
Tir khoa typedef ding dé dinh nghia mot tén moi cho mot kiéu dir
liu da c6. Dang tong quat ctia dung typedef 1a

typedef existingType newType;

existing Type: 13 bat ky kiéu dir liéu nao da ton tai
newType: tén méi cua kiéu dir liéu
Vi du: dé tao mot tén mai cho kiéu dir liéu nguyén

typedef int int2bytes; //Kiéu int cé thém mdt tén méi
la int2bytes

typedef long intdbytes; //Kiéu long cé thém moét tén
m&éi la intdbytes

Sau khi cac 1énh trén thuc hién thi Iénh

long nl, n2; //Khai bdo 2 bién long
tuong duong

int4dbytes nl, n2;
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BAI TAP CHUONG 8

1. Cho ciu tric NHANVIEN nhu sau:

- MaNV: kiéu s6 nguyén c6 gia tri trong khoang 0...65535
- Hotén: kiéu chudi.

- biachi: kiéu chudi.

- CBQL: c6 gia tri 1 néu nhan vién nay 1a can b quan 1y.
Yéu c?}u chuong trinh thyc hién:

(a) Viét ham nhép vao thong tin cua mot nhan vién.

(b) Viét ham xuét thong tin cua mot nhan vién.

(c) Viét ham main c6 yéu cau nhap vao n nhan vién véi n duogc
nhdp tir ban phim. In ra ho tén ctia cac nhéan vién la can bd quan 1y.

2. Cho céu traic NHANVIEN nhu bai 1:

Nhép viét ham Main cé yéu cdu nhdp vao n nhan vién véi n duoc
nhép tir ban phim. Xda cdc nhan vién khong 1a cdn by quan 1y ra
khdi danh sach.

3. Cho céu tric NHANVIEN nhu bai 1

Viét ham main c6 yéu cau nhip vao n nhan vién véi n dugc nhap
tor ban. Nhap thém thong tin cia m{t nhan vién va nhdp mot so
nguyén k. Thuc hién viéc chén nhan vién méi vao danh sach tai vi
tri k.
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Chuong 10

TAP TIN
(Files)

C/C++ ho tro 2 hé thong nhap xuat. Mot hé thong thira ké tir ngon
nglt C va mot h¢ thong nhap xuat huéng doi tugng ciia C++. Trong
chuong nay, ta chi khao sat h¢ thong thir nhat.

1. Streams va Files

Hé thdng nhdp xuit cua C cung cip mot giao dién (interface) nhit
quan cho 1ap trinh vién ma doc 1ap voi thiét bi that sy ma chuong
trinh tuong tac. Nghia rang hé théng nhap xuat cia C cung cap mot
muc do troru tugng gitra 1ap trinh vién va thiét bi nhap xuét. Sy triru
tuong nay duoc goi la stream va thiét bi that su duoc goi la file.

2. Streams (dong nhip xuit)
Hé thdng file ciia C duoc thiét ké dé 1am viéc véi nhiéu loai thiét b
khac nhau nhu terminals (thiét bi ddu cudi), cac loai 6 dia, bang tu,
.. Mac dau mdi thiét bi 13 rat khac nhau, hé thong file chuyén d6i
mdi loai thanh mét thiét bi logic goi 1a stream. T4t ca stream c6
cung hanh vi. B&i vi stream thi doc 1ap véi thiét bi nén cing mot
hoat dong trén stream nhu viét vao mot tap tin trén dia cling co thé
dung dé viét dén loai thiét bi khac nhu console (mdn hinh). C6 hai
loai stream: van ban (text) va nhi phan (binary).

2.1. Text Streams

M0t text stream 12 mot chudi cac ky tu. Trong mot text stream, mot
s6 ky tu ¢6 thé bi chuyén ddi (duge hiéu nhur 1a mot ky tu khéc) tiy
thudc moi truong. Vi du, ky tu newline (\n') c¢6 thé bi doi thanh
cap ky tu carriage return/linefeed (ky fir xudng dong va vé dau
dong). Vi vy, khong co sy quan h¢ mot-mot gitra cac ky tu duoc
viét (hay doc) va nhiing ky tu trén cac th1et bi ngoai. Do do, boi vi
c6 kha nang xay ra sy chuyén doi, nén sb sd ky tu dugc viét (hay
doc) co thé khac sb s6 ky tu trén thiét bi ngoai.

2.2. Binary Streams
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Mot binary stream la mot chudi bytes ma ¢ su twong (mg mot-mot
v6i chudi bytes trén thlet bi ngoai. Nghia la khong co su chuyen
d6i xay ra. Do d6, s bytes dugc viét (hay doc) thi bang véi s6
bytes trén thiét bi ngoai.

3. Files

Mot file c6 thé 1a mot tap tin trén dia, mdt terminal, hay may in. bé
tao két ndi (associate) gitra mot stream v6i mot file ta ding hoat
dong mo (open). Mot khi mot file duwgec md, thong tin cod thé duoc
trao do6i gitra né va chuong trinh.

Khong phai tat ca file déu co cung kha nang nhu nhau. Vi dy, mot
tap tin trén dia (file) c6 thé hd tro truy xuit ngu nhién trong khi d6
may in (ciing la file) thi khong thé. Viéc nay dwa dén mot két luan
1a: "'Tét cd stream la nhw nhau nhung file thi khong"'.

bé ngét két ndi gitra mot stream voi mot file ta dung hoat dong
dong (close). Néu dong mot file dang md cho xuét (output) thi noi
dung (néu c6) cua stream twong Gng dugc viét ra thiét bi ngoai.
Qua trinh nay dugc goi 1a flushing va ddm bao 1a khong c6 thong
tin bi d¢ lai trong ving dém (buffer). Tat ca file dugc ty dong dong
khi chuong trinh m& chiing két thuc binh thuong. Files khong dugc
dong khi chuong trinh mé chiing b két thuc bat thuong nhu bi treo
(halt) hay khi chuong trinh thuc hién ham abort().

Moi stream lién do1 voi mot file co mot cau tric kiéu FILE.

3.1. Co ban Vé hé théng file

C/C++ c6 nhi€u ham lién quan nhau hoat dong trén file. Nhimng
ham nay y€u cau tap tin header stdio.h. Sau day la danh sach céc
ham:

Tén ham Chirc nang

fopen( ) Mo mot file

fclose( ) Dbong mdt file.

putc() Viét mot ky tu dén mot file.
fputc( ) Giong nhu pute() .

getc( ) Doc mdt ky tu tor mot file.
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fgetc( ) Giong nhu gete() .

fgets() DPoc mot chudi tir mét file.

fputs( ) Viét mot chudi dén mot file.

fseek( ) Tim mdt byte trong mdt file.

ftell( ) Tra vé vi tri hién hanh cua cia file indicator.
feof( ) Tra vé true néu duyét dén cudi file (end-of-file).
ferror( ) Tra vé true néu mot 1i xay ra.

rewind( ) Pua indicator vé dau.

remove( ) Xo6a mat file.

fflush( ) Xa hét ving dém cua file.

Tap tin header stdio.h cung cip cac nguyén mau cho cac ham nhap
xuét file. Ngoai ra con cO6 cac macro nhu NULL, EOF,
FOPEN _MAX, SEEK SET, SEEK CUR va SEEK END. Macro
NULL dinh nghia mét con tré null. Macro EOF dugc dinh nghia Ia
-1, 1a gia tri tra vé khi ham doc file dén vi tri cudi cua file.
FOPEN MAX dinh nghia mot gia tri nguyén chi ra s6 file c6 thé
mo dong thdi. Cac macro con lai hoat dong voi ham fseek() dé thi
hanh hoat dong truy cap file ngau nhién.

3.2. Con tro file (File pointer)

Mot con tro file 12 mot ciu tric kiéu FILE. N6 tro dén thong tin ma
dinh nghia nhiéu tht vé file nhu tén file, trang thai, va vi tri hién
hanh cia file. Con tr6 file dugc dung boi stream twong ing dé thuc
hién céc hoat dong nhap xuét trén file. Dé doc hay viét file, chuong
trinh phai dung con tré file. Pé khai bdo mét bién con tro file, dung
1énh:

FILE *fp;

3.3. Mo file

Ham fopen() md mot stream dé dung va lién két mot file véi
stream d6. Ham tra v& mét con tro file lién doi véi tap tin dugc mo.
Ham fopen() c6 nguyén mau sau:

FILE *fopen(const char *filename, const char *mode) ;

filename: La mot hing chudi chira tén (va duong dan) cua file
mode: La mot hang chudi cho biét mé file theo mode nao.
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Cidc mode dé mé tap tin

Dudi day la danh sach cac mode dé mo mot tap tin.

"r" Néu tap tin dugc mo thanh cong, ham fopen() nap né vao trong
b6 nhé va tra vé mot con tré tré dén ky tu dau tién cua tap tin. Néu
khong thé mé tap tin, ham fopen() tra vé NULL

Céc hoat dong c6 thé 1am trén tap tin: doc (read)

w" Néu tap tin ton tai, noi dung cua nod sé bi viét d¢. Néu tap tin
khong tdn tai, mot tap tin méi duoc tao. Tra vé NULL néu khong
thé mé tap tin.

Céc hoat dong c6 thé 1am trén tap tin: viét (write)

"a" Néu tap tin dugc mo thanh cong, ham fopen() nap n6 vao trong
bo nhé va tra vé mot con tro tro dén ky tu cudi cing cua tap tin.
Néu tap tin khong tdn tai, mot tap tin méi duogc tao. Tra vé NULL
néu khong thé mé tap tin.

Céc hoat dong c6 thé lam trén tap tin: thém (append) ndi dung méi
vao cudi tap tin.

"r+" Néu tip tin dugc md thanh cong, ham fopen() nap nd vao
trong bo nhé. Tra vé NULL néu khong thé mé tép tin.

Céc hoat dong co thé 1am trén tap tin: viét ndi dung méi vao tip
tin, doc ndi dung tap tin, va stra ddi noi dung cua tap tin.

"a+" Néu tap tin dugc mo thanh cong, ham fopen() nap no vao
trong bd nhé va tra vé mot con tro tro dén ky tu dau tién cua tap
tin. Néu tap tin khong ton tai, mot tap tin moi duge tao. Tra ve
NULL néu khéng thé mé tap tin.

Céc hoat dong c6 thé lam trén tap tin: doc ndi dung tap tin, viét
thém ndi dung méi vao cudi tap tin. Khong thé sira doi noi dung
dang c6 trong tap tin.

Vi du sau minh hoa mé mot file test.txt dé viét

FILE *fp;

fp = fopen("test.txt", "w");

Doan ma trén 1a dung nhung thuc té doan ma trén duoc viét nhu
sau:
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FILE *fp;
if((fp = fopen("test.txt","w")) == NULL)
{ cout << "Cannot open file";

exit (1) ;

}

Phuong phap nay sé& do tim bat ky 15i nao khi mo file dé viét nhu
file dugc bao vé chéng ghi hay dia bi ddy khong thé tao thém file.
N6i chung, ta phai luon kiém tra xem viéc mé file c6 thanh cong
hay khéng trude khi 1am bat ky hanh dong nao trén file.

Mot file c6 thé md & mode text hay binary. Mic dinh 12 mé file &
text mode. Néu mudn mé file ¢ binary mode thi thém ky tu b vao
chu6i mode & trén nhu "wb", "rb", ...

S6 file duoc phép mo dong thoi dwoc xac dinh boi macro
FOPEN MAX. Gia tri nay thuong nho nhat 13 8.

3.4. Dong file

Ham fclose() dong stream dugc md boi ham fopen(). Khi ham
duoc goi, nd s€ viét bat ky ditr liéu nao van con trong buffer dén
file roi dong file. Ham fclose() c6 nguyén mau sau:

int fclose (FILE *fp);

fp: 1a con tro file tra vé boi ham fopen().
Néu dong file thanh cong, ham tra vé gia tri zero. Néu mot 161 xay
ra khi dong file, ham tra vé EOF.

3.5. Viét mot ky tu dén mot file

C6 hai ham xuat ky ty dén file 1a putc() va fputc(). Hai ham nay la
tuong dwong nhau. Ham putc() viét mot ky tw dén mét file da duoc
mé boi ham fopen(). Nguyén mau ctia ham nhu sau:

int putc(int ch, FILE *fp);
fp 1a con tro file tra vé boi ham fopen() va ch 1a ky tu duoc viét
den file.

Néu hoat dong putc() thanh cong, né tra vé ky tu dugce viét vao
file. Nguoc lai, n6 trd vé EOF.
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3.6. Doc mot ky tw tir mot file

C6 hai ham twong duong dé doc mot ky tu tir file 1a getc() va
fgetc(). Ham getc() doc mdi 1an mot ky tu tir file dwge md boi ham
fopen() & ché do doc (read). Nguyén miu cua fopen la:

int getc(FILE *fp)

fp la con tro file kiéu FILE tra vé boi ham fopen(). Ham getc() tra
vé mot s6 nguyén la gia tri cua ky ty duoc doc. Ham getc() tra vé
EOF néu mét 15i xay ra.

3.7. Vi du minh hoa fopen(), getc(), putc(), va fclose()

Vi du 1: Minh hoa vi¢c doc tir ban phim va ghi chung vao mot tap
tin cho dén khi nguoi dung nhan nhap ky tu $.

#include <stdio.h>

#include <stdlib.h>

void main ()

{

FILE *fp;

char ch;

if ((fp=fopen (“test.txt”, "w'")==NULL)

{ cout << "Cannot open file.\n";
exit (1) ;

}

do {

ch = getchar();

putc(ch, fp);
}while (ch != '$'");
fclose (fp);

Vi du 2: Minh hoa viéc doc tir mot file vin ban va xuét chung ra
man hinh.

#include <stdio.h>

#include <stdlib.h>

void main ()

{
FILE *fp;
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char ch;

if ((fp="test.txt”, "r")==NULL)

{
cout << "Cannot open file.\n";
exit (1) ;

}

ch = getc(fp); // read one character

while (ch!=EOF)

{
putchar (ch); // print on screen
ch = getc (fp);

}

fclose (fp);

3.8. Poc va viét chudi trén file

C/C++ hd trg hai ham fgets() va fputs() dé doc va viét chudi ky tu
trén file. Nhiing ham nay tuong tu nhu getc() va putc() nhung thay
vi doc hay viét timg ky tu, chiing doc hay viét mot chudi.

Nguyén mau cia cac ham trén nhu sau:

int fputs(const char *str, FILE *fp);
char *fgets(char *str, int length, FILE *fp);

Ham fputs() viét mot chudi tro dén boi str dén stream tré dén bai
con tro file fp. Ham tra vé EOF néu mot 15i xay ra.

Ham fgets() doc mot chudi tir stream tuwong ing cho dén khi gap ky
tu newline hay da doc dugc length-1 ky tu. Ham tra vé str néu doc
thanh cong va mot con tré null néu khong.

Chuong trinh sau minh hoa ham fputs(). N6 doc cac chudi tir ban
phim va viét chiung dén file tén teststr.txt. D& két thic chuong
trinh, nhap mot dong trong

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
voilid main (void)
{
char str[80];
FILE *fp;
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if((fp = fopen("teststr.txt", "w"))==NULL)
{

cout << "Cannot open file.\n";
exit (1) ;

cout << "Enter a string (CR to quit) :\n";
gets (str);
strcat (str, "\n"); /* add a newline */
fputs (str, fp):

} while (*str!="'\n");

3.9. Ham fread() va fwrite()

Dé doc va viét céc kiéu dir liéu co kich thude 16n hon 1 byte,
C/C++ cung cap hai ham fread() va fwrite(). Nhirng ham nay cho
phép doc va viét mot khdi cua bat ky dir liéu nao. Nguyén mau cua
cac ham nay nhu sau:

size t fread(void *buffer, size t numbytes, size t count, FILE *fp);
size t fwrite(const void *buffer, size t numbytes, size t count, FILE *fp);

Déi voi fread(), buffer 1a mot con tré dén mot ving bo nhd ma s&
nhan dit liéu doc tur file. P6i voi fwrite(), buffer 1a mot con tré dén
thong tin ma s& viét dén file. Gia tri cia count cho biét bao nhiéu
phan tir duoc doc hay viét voi mdi phan tir c6 d6 dai num_bytes. fp
13 con tro dén file d3 dugc md boi fopen().

/* Write some non-character data to a disk file and read it back. */
#include <stdio.h>
#include <stdlib.h>
void main (void)
{
FILE *fp;
double d = 12.23;
int 1 = 101;
long 1 = 123023L;
f((fp=fopen ("testNchar.txt", "wb+"))==NULL)
{
cout << "Cannot open file.\n";
exit (1)

119/124



Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

fwrite (& sizeof (double), 1, fp);
fwrite(&l, sizeof (int), 1, fp):
fwrite (& sizeof (long), 1, fp):
rewind(fp);

fread(&d, sizeof (double), 1, fp):;
fread(&i, sizeof(int), 1, fp):;
fread(&l, sizeof(long), 1, fp);
cout << “double= ” << d << endl;
cout << “integer= ” << 1 << endl;
cout << “long= " << 1;

fclose (fp);

Mot trong nhiing Gmg dung hiru dung cua fread() va fwrite() la doc
va viét kiéu dir liéu ngudi dung dinh nghia nhu céc céu truc.

Vi du 1: Nhap cac mau tin nhan vién vao tap tin employee.dat

#include <stdio.h>
void main ()

{

FILE *fp;

struct employee

{
char name[30];
int age;

bi

struct employee e;

char more = 'Y';
fp = fopen ("employee.dat", "wb");
if (fp == NULL)
{ cout << "Cannot open file");
exit (1)
}
while (more == 'Y'|| more == ‘y’)
{
cout << "\nEnter name and age: ";

cin >> e.name >> e.age;
fwrite (&e, sizeof(e), 1, fp):;
cout << "Input more (y/n)?: ";
fflush(stdin) ;
more = getche();

}

fclose (fp);
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}

Vi du 2: Xuat cac mau tin nhan vién ¢ trong tap tin employee.dat
#include <stdio.h>
void main ()
{
FILE *fp;
struct employee
{
char name[30];
int age;
i
struct employee e;
fp = fopen("employee.dat", "rb");

if (fp == NULL)
{ cout << "Cannot open file");
exit (1) ;
}
while (fread(&e, sizeof(e), 1, fp) == 1)
{
cout << "\nName= " << e.name;
cout << "\tAge= " << e.age;
}
fclose (fp) ;

Ham rewind()
Ham rewind() di chuyén indicator dén di€ém bat dau cua file. Ham
c6 prototype nhu sau:

void rewind (FILE *fp) ;

Ham ferror()
Ham ferror() cho biét mot hoat dong trén file da gay ra 16i. Nguyén
mau ctia ham nhu sau:

int ferror (FILE *fp);
Ham tra vé true néu mot 18i di xay ra v6i hoat dong trén file trudc
khi goi ham ferror(), nguoc lai tra vé false.

Xoa file
Ham remove() dung dé xoa tap tin. Nguyén mau nhu sau:
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int remove (const char *filename) ;
Ham tra v€ zero néu xo6a thanh cong, ngugc lai tra vé nonzero

Flushing a stream
Ham fflush() dung dé xuat tat ca ndi dung con lai trong buffer cia
stream. Ham c6 nguyén mau sau:

int fflush(FILE *fp);

Ham viét ndi dung con trong buffer dén file lién doi véi fp. Néu ta
goi ham fflush() khong c6 doi so thi tat ca flush tat ca file dang mo.
Ham tra vé 0 néu thanh cong, nguoc lai trd vé EOF

Truy xuit file ngiu nhién

Pé doc hay viét tir hay dén mot vi tri bat ky trong file ta can su
gitip d& cia ham fseek(). Ham nay dung dé di chuyén chi bao file.
Ham c6 nguyén mau sau:

int fseek (FILE *fp, long numbytes, int origin);

fp 1a con trod tra vé boi ham fopen()

origin 14 mot trong cac gia tri sau: SEEK SET (tir dau file),
SEEK_CUR (tir vi tri hién hanh), va SEEK_END (tir cudi file).
numbytes: sO byte ma indicator di chuyén tuy thudc origin cung
cap.

Cic stream chuin

Khi mdt chuong trinh thuc thi, ba stream dugc mo ty dong. Do 1a
stdin (standard input), stdout (standard output), va stderr (standard
error). stdin dung dé doc tir ban phim, stdout va stderr dung dé viét
dén man hinh.

Boi vi standard streams 1a cac con tr6 file nén c6 thé dung cac ham
nhap xuét trén ching.
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BAI TAP CHUONG 10

Viét ham tao mét tap chuia 10000 s6 nguyén ngau nhién khac nhau
doéi mot trong pham vi tor 1 dén 32767 dat tén 1a
“SONGUYEN.INP”

1) Viét ham doc tap “SONGUYEN.INP”, sau d6 sip xép theo
th tu ting dan va luu két qua vao tap “SONGUYEN.OUT”
2) Viét ham tao tip vin ban co tén 1a “INPUT.TXT” ¢6 ciu
truc nhu sau
~ Dong dau tién ghi N (N 1a s6 nguyén duong nhap tir
ban phim)
~ Trong cac dong tiép theo ghi N sd nguyén ngau nhién
trong pham vi tir 0 dén 100, méi dong 10 sé (cdc sé
cach nhau it nhat mét ddu cach)
- Hay doc dit liéu cua file “INPUT.TXT” va luu vao
mang mot chiéu A
Hay thuc hién céc cong viée sau :
a) Tim gia tri 16n 16n nhit ctia mang A
b) Pém sb lugng sb chan, sb luong s6 18 cuia mang A
¢) Hay sip xép cac phan tir theo thir tu ting dan
Hay ghi cic két qua trén vao filetext c6 tén Ia
“OUTPUT.TXT” theo mau sau:

INPUT.TXT OUTPUT.TXT
18 Caua: 99
87 39 78 19 89 4 40 98 29 65 caub:9 9
20 43 1 99 38 34 58 4 cauc:1 4 4 19

20 2
43 58 65 78 8

9 34 38 39 40
7 89 98 99

4) Viét ham tao tip vin ban c6 tén 1a “INPUT.TXT” ¢6 ciu
truc nhu sau
- Dong dau tién ghi hai sé M va N (M,N 1a céc s6 nguyén duong
nhap tir ban phim)

123/124



Giao trinh PP ldp trinh TT.Cong Nghé Thong Tin

Trong M dong tiép theo mdi dong ghi N sb nguyén ngau nhién
trong pham vi tir 0 dén 50 (cac sd cach nhau it nhat mot dau
cach)
Hay doc dir liéu cua tap “INPUT.TXT” va luu vao mang hai
chiéu A. Hiy thuc hién cic cong viée sau:

a) Tim gia tri 16n 16n nhit ciia mang A

b) Dém sb luong sb chan, sb luong s6 18 cuia mang A

¢) Haiy tinh tong cac phan tir trén mdi dong cia mang A
Hay ghi cac két qua trén vao tdp tin vin ban co tén 1a
“OUTPUT.TXT” theo nhu mau trong vi du sau

INPUT.TXT
OUTPUT.TXT
6 6
41 17 33 23 12 1 Caua: 49
44 24 23 49 5 24 Caub: 17 19
33 20 17 25 33 19 Cauc: 127 169 147 214 132 146

0 48 45 48 41 32
10 24 36 19 19 24
30 4 23 26 27 36

5) Viét ham doc mot file “SONGUYEN.INP” dugc tao & bai
tap 1. Sau d6 ghi cac s chin vao file SOCHAN.OUT va
cac s 1€ vao file SOLE.OUT.

6) Viét mot ham gop ndi dung cia hai tap tin co sin vao maot
tap tin thir ba. Tén céc tap tin dugc nhap vao tir ban phim.

7) Viét mot ham tim kiém trén tdp nhi phan co céu truc
employee gom tén va tudi. Hién thi két qua 1a tit ca cac
thong tin vé cac nhan vién duoc tim thiy khi cho biét :

a) Tén nhan vién
b) C6 tudi cao hon mdt gia tri X nao do.
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