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 cua ANSI Standard C.

C++ 1a mot ngdn ngit 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 nguén duge bién dich
(compile) dé tao nén tap tin dbi tugng (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) chuong 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, n 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).

Cac 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. Khio 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) xuit 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 cia mét ving trong bo nhé dung dé gilr mot
gia tri ma c6 thé bi thay doi boi chuong trinh. Tat cd bién phai
duogc 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)

Nhirng bién duoc khai bao bén trong mot ham goi 1a bién cuc bo.
Céc bién cuc by 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 chira 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 ty giam dan tir kiéu dit liéu
c6 mién gid tri 16n dén kiéu dir liéu c6 mién gia tri nho la
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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