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’ Chwong 6.
GiOl THIEU NGON NGU’

LAP TRINH C

Trong phan 1, ching ta da lan lwot tim hiéu tong quan vé
mady tinh dién tir bao gom cdc khdi niém vé phan ciing, phan
mém, hé diéu hanh, mang mdy tinh, biéu dién théng tin bén
trong mang mdy tinh va budc dau lam quen VvOi cdc khdi niém
lap trinh, biéu dién thudt todn bang so do khéi... Buéc sang
phan 2, chiing ta sé di sdu tim hiéu cdach viét chuong trinh may
tinh bang ngoén ngir ldp trinh C dé gidi quyét mét van dé, mot
bai toan nao do.

Chuwrong nay gidi thiéu vé ngén ngiv ldp trinh C, givp chiing
ta cé cdi nhin tong quan vé ngén ngir ldp trinh nay.

6.1 Gié&i thiéu

Ngbn ngit C duoc thiét ké boi nha khoa hoc Dennis Ritchie
tai phong thi nghiém Bell Telephone vao nam 1972. C duoc
thiét ké dé viét hé diéu hanh UNIX va dé hd tro cho cac nha lap
trinh nhanh chéng hoan thanh cong viéc ctia minh. V& tén goi,
ngodn ngit C dugc dit tén nhu thé vi tién than cua né 1a ngdn ngir
B. Ngon ngit B dwoc phat trién boi nha khoa hoc Ken
Thompson, 6ng cling lam vi¢c tai phong thi nghi¢m Bell.

C 1a mot ngon ngir 1ap trinh rt manh va linh dong do do
viéc sir dung n6 nhanh chéng vuot qua khoi gioi han cua phong
thi nghiém Bell. Cac nha lap trinh & khip bét dau st dung né dé
viét du loai chuong trinh. Ngay sau d6, nhiéu nha san xuét phan
mém bat diu tung ra cac phién ban C khac nhau, va viéc phan
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biét hay sir dung ngén ngir C bat ddu 1am cho cac nha lap trinh
bbi r6i. Pé giai quyét van dé nay, Vién Dinh Chuan Qudc Gia
My (American National Standard Institute) goi tat 1a ANSI da
triéu mot cudc hop vao nam 1983 nham thiét 1ap cac chuan muc
cho ngdn nglr C va dugc goi 1a ANSI C.

Ngoai ngon ngir C con c6 rat nhiéu ngdn ngir 14p trinh cip
cao khéac nhu Pascal, BASIC... nhung theo danh gid cia cac
chuyén gia dién toan, C ¢ nhiing wu diém ndi bat nhu sau :

e C la ngdn ngir rit manh va linh dong, c6 kha ning thé

hién bét ky y tuong nao ctia ban. N6 c6 thé chay trén cac
hé diéu hanh khéc nhau va c6 thé chen céc doan lénh C
vao cach chuong trinh viét bang ngon ngir khac.

e C 1a ngodn ngit rat phd bién, duoc sir dung rong rai boi
cac nha lap trinh chuyén nghiép. Do d6 co rat nhiéu cong
cu duoc phat trién gitp moi ngudi co thé lap trinh bang
ngon ngtr C nhanh chéng hon.

e C 1a ngdn ngit co tinh kha chuyén. Tuc 14 mot chuong
trinh C dugc viét cho mot hé thong may tinh nao do (vi
du IBM PC) cling c6 thé duoc bién dich va chay trén mat
hé théng may tinh khac (vi du DEC VAX) véi rat it thay
d6i hay hau nhu khong can thay doi gi ca.

e C la ngdn ngir lap trinh c6 dong, chi chira cac thuit ngir
goi 1a tir khoa, 1a co s¢ dé xdy dung chuong trinh.

e C la ngdn ngit lap trinh don thé. Ma 1énh trong C c6 thé
duoc viét thanh cac ham va c6 thé duoc st dung lai trong
nhiéu chwong trinh khac nhau.

Ngay nay c6 mot sb ngdn ngit lap trinh cdp cao khac nhu
C++, C#, ... Pay 1a cac ngon ngit 14p trinh hudng d6i twong va
c6 thé xem 1a ngdn ngir C nang cip. Do d6, toan bd nhing gi
ban hoc dugc trong ngén ngir C déu co thé ap dung cho cac
ngdn ngit nang cap do.
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6.2 BoétwrvwngcuaC

6.2.1 Cac ky tw dung trong C

C 1a ngdn ngtt 1ap trinh phan biét chtr In (Upcase) va chir
thuong (Lowcase) trong cdu 1énh, bién, hang, kiéu. Cac ky tu
hop 1€ dugc liét ké dudi day:
B0 chir cai 26 ky tu Latinh A, B, C... Z,a, b, c... z
B chir sb thap phan : 0, 1,2, ..., 9
Cac ky hi¢u toan hoc thong dung : +-* /=<> ()
Cackytudiacbiét:.,:;[]1%\#$°, gachndi , <’

6.2.2 Tw khéa (Keyword)

Tur khoa 1a cac tir danh riéng trong ngdn ngit, mdi tir c6 chirc
ndng nhét dinh va khi sir dung phai viét dung ct phap. Tir khoa
phan biét chir hoa chir thuong. Ngoai ra, khong thé sir dung tir
khoa dé dat tén cho cac bién, ham, tén chuong trinh con. Tir
khoa dugc chia thanh cac loai sau day:

e Cac tir khéa dung dé khai bao

const enum extern register
signed static struct typedef
union unsigned volatile

e Cic tir khéa vé kiéu dir liéu
char double float int
long short void

e Cic tir khoa diéu khién
case default else if
switch

e Cac tir khoa vong lap
do for while

e Cic tir khéa di¢u khién
break continue goto return

e Cac tir khoa khac

asm goto sizeof
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6.2.3 Tén hay dinh danh (Identifier)

Tén hay dinh danh 1a mot diy ky tu ding dé chi tén mot
hﬁng sé, héng ky tu, t€n mot bién, mot kiéu dir liéu, mot ham.
Tén khong duogc trung véi cac tir khoda va dugce tao thanh tir cac
chit cai va cac chir s nhung bit budc chir dau phai 1a chir cai
hodc ddu gach dudi . C6 thé sir dung ky tu _ chen trong tén
nhung khong cho phep chen gitra cac khoang trang Tuy nhién ta
nén dit tén ngan gon, d& nhé va day du ¥ nghia. Vi du:

Céc tén hop 1¢: GiaiPhuongTrinh, Bai_Tapl, ...

Cac tén khong hop 1¢: 1A, Giai Phuong Trinh, ...

Ngon ngit C phan biét chit hoa chitr thuong, do d6 cac tén
sau day c6 y nghia khac nhau: BaiTap, baitap, BAITAP...

6.2.4 Dau cham phay (;)
Dau cham phdy ; duoc sir dung dé phan cach cac ciu lénh
trong C. Vi du:

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

6.2.5 Cau ghi chu

C cho phép nguoi 1ap trinh chén vao chuong trinh céc cau
ghi cht ¢ bat ky vi tri nao nham muc dich 1am séng t6 thém céu
tric cua chuong trinh ma khéng 1am anh huéng dén cac phan
khac. Cac cau ghi cha co thé duoc ghi trén mot dong hodc trén
cac dong khac nhau mién 1a chiing duoc bao boi ddu /* & dau va
déu */ & cudi. Vi du:

/* Chuwong trinh gidi phwong trinh bdc nhdt ax + b = 0 */

/* Ho va Tén : Nguyén Vin A

MSSV : 0712001 */

Mot s6 trinh bién dich sau nay cho phép sir dung hai ddu x6
chéo // thay cho viéc dung /* */ dbi véi cac ghi chi trén 1 dong.

Vi du:

/| Chuwong trinh gidi phuong trinh bdc nhdt ax + b = 0
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6.2.6 Hang ky tw va hang chudi

Ha"mg ky tu c6 gia tri la cac ky tu trong bang ma ASCII,
duoc biéu dién trong cdp dau nhay don.

Vl du GA, (3 ’ 40, [

Hing chu01 la day cac ky tir, dugc biéu dién trong cip dau

nhay kép

(1344

Vidu: “Tin hoc co s& A”, “T6i tén la: Nguyén Van A”

6.3 CAu tric mdt chwong trinh C
Chuong trinh dugc viét bang ngon ngit C gdm cac phan
chinh sau day:

Phén khai béo chén cac tap tin tiéu dé (header file) vao
chuong trinh. Py 1a cac tap tin chira cac dinh nghia can
thiét cho trinh bién dich. C6 hai cach dé xac dinh tap tin
theo sau chi thi #include: bao tén tap tin bdi cap déu <>
ddi véi tap tin thu vién nhu stdio.h, conio.h hoac cap dau
“» dbi véi cac tap tin tiéu d& do ngudi 1ap trinh tao ra.

Phan khai bao cac bién toan cuc hodc cac ham duoc st
dung trong chuong trinh. Thong thuong nguoi ta thuong
dit cac nguyén mau ham (function prototype) & ddy con
phan mo ta ham duogc dit & dudi cung.

Phan dinh nghia ham chinh. Ham nay c6 tén 1a main va
13 thanh phan duy nhat luén phai c6 trong mot chuong
trinh C. Thong thuong chuong trinh s& bat dau bang cach
thuc hién cac dong 1€nh trong ham main nay.
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Vi du:

// Phan khai bao chen cac tap tin tieu de
#include <stdio.h>
#include <conio.h>

// Phan khai bao cac bien toan cuc, nguyen mau ham
int x, y;

void Nhap (int &); // Prototype ham Nhap

int TinhTong(int, int); // Protytype ham TinhTong

// Phan dinh nghia ham main
void main ()

{

int a, b, tong;

Nhap (a) ;
Nhap (b) ;

tong = TinhTong(a, b);

printf (“Tong cua a va b la %d.”, tong);

}

// Phan mo ta cac ham

void Nhap(int &n)

{
printf (“Nhap mot so nguyen: ”);
scanf (“%d”, &n);

}

int TinhTong(int a, int b)
{

return a + b;

}
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Bai tap cuoi chwong
Ly thuyét
1. Tén (dinh danh) nao sau day dat khong hop 1€, tai sao?
a. Tin hoc co SO A
b. 1BaiTapKHO
c¢. THucHaNH
d. TinHOC_ DaiCuonG
2. Cau ghi chu dung dé 1am gi? Cach sir dung ra sao? Cho
vi du minh hoa.
3. Trinh bay ciu tric ciia mot chuong trinh C. Giai thich y
nghia ctia timg phan trong ciu tric.

Thuc hanh

Gd va chay thtr cac chuong trinh sau. Xac dinh phan tiéu dé,
phan khai bo va phan than cta chuong trinh.

4. Chuong trinh xuit mot cau thong bao ra man hinh.

#include <stdio.h>

void main ()

{
printf (“Tin hoc co so A”);

}
5. Chuong trinh tinh tong, hi€u, tich, thuong cua 2 so
nguyén a va b nhap tir ban phim.
#include <stdio.h>
#include <conio.h>

void main ()

{
int a, b, tong, hieu, tich;
float thuong;

// Nhap 2 so nguyen a va b
printf (“Nhap hai so nguyen: “);
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scanf (“%$d%d”, &a, &b);

// Tinh toan va xuat ket qua

tong = a + b;

hieu = a b;

tich = a * b;

thuong = a * 1.0 / b;

printf (“%d + %d = %d”, a, b, tong);
printf (“%d - %d = %d”, a, b, hieu);
printf (“%d * %d = %d4”, a, b, tich);
printf (“%d / %d = %0.2f”, a, b, thuong);
getch();

6. Chuong trinh giai phuong trinh bac nhitax +b=0véia
va b 1a 2 s6 nguyén nhép tir ban phim.

#include <stdio.h>
#include <conio.h>

void main ()

{
float a, b;
// Nhap 2 so thuc a va b
printf (“Nhap so thu nhat: “);
scanf (“%f”, &a);
printf (“Nhap so thu hai: “);
scanf (“%f”, &b);

// Xet cac dieu kien

if (a == 0)
{
if (b == 0)
printf (“Phuong trinh VSN”);
else
printf (“Phuong trinh VN”);
}
else

printf (“Nghiem x = %0.2f”, -b/a);
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’ ) _ Chwong 7.
CAC KIEU DU’ LIEU CO SO

Chwong ndy trinh bay cdc kiéu dit liéu co so trong C dong
thoi giGi thiéu mot s6 ham dé thao tdc trén cdc kiéu dir liéu do.
Phan cudi ciia chwong sé giGi thiéu cac lénh don gian nhw khai
bdo bién, lénh gdn, nhdp xudt givp ching ta c6 thé bat dau tw
viét nhitng chwong trinh tinh todn don gian.

7.1 Cac kiéu dir liéu co s&

Trong C c6 cac kiéu co s¢ nhu sau:

e Kiéu s nguyén.

e Kiéu sb thuc.

e Kiéu luan ly.

e Kiéuky tu.
7.1.1 Kiéu s6 nguyén

Day 1a cac kiéu dir liéu ma gia tri cia né 1a sé nguyén. Dir
lidu kiéu sb nguyén lai chia ra thanh hai loai nhu sau:

e Céc sb nguyén co diu (signed) dé chira cac sd nguyén

am hoac duong.

Kiéu Dé l6n Mién gid tri
(Type) (Byte) (Range)
char 1 -128 ... 127
int 2 —32.768 ... 32.768
short 2 —32.768 ... 32.768
long 4 —2.147.483.648 ... +2.147.483.647
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e Céic sd nguyén khong dau (unsigned) dé chtra cac sb
nguyén duong (ké cd s6 0).

Kiéu Dé lon Mién gid tri
(Type) (Byte) (Range)
unsigned char 1 0..255
unsigned int 2 0..65.535
unsigned short 2 0..65.535
unsigned long 4 0...4.294.967.295

7.1.2 Kiéu s6 thwc
Pay 14 cac kiéu dir liéu ma gid trj ctia no 1a sb thuc. Trong C
dinh nghia céc kiéu s6 thuc chuan nhu sau:

Kiéu (Type) Do lon (Byte) Mién gid tri (Range)
float 4 3.4%107% ... 3.4%10°
double 8 1.7%107% . 1.7%10°%

Kiéu float 1a kiéu sd thyc c6 do chinh xdc don (single-
precision floating-point), ki€u double 1a ki€u s6 thuc c6 do chinh
xac kép (double-precision floating-point).

7.1.3 Kiéu luan ly

Trong C khong hd tro kiéu luan 1y twong minh ma chi ngam
hiéu mét cach khong tuong minh nhu sau:

o false (sai) 1a gia tri 0.

e true (ding) l1a gia tri khéc 0, thuong 1a 1.

Céc ngdn ngit 1ap trinh ning cip khac cua C nhu C++ dinh
nghi kiéu luan ly tuong minh c6 tén 14 bool (2 gia tri false/true).

7.1.4 Kiéu ky tw

_Déy chinh la kiéu dir liéu sb nguyén char c6 d6 16n 1 byte va
mién gia tri 1a 256 ky tu trong bang ma ASCII.
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7.2 Bién, hang, cau lénh va biéu thirc

7.2.1 Bién va Iénh gan gia trj cho bién

Bién 1a mot vung nh¢ cé kich thudc va c6 mot dia chi nhat
dinh nam trong bé nhd RAM. Bién dung dé luu gitt mot dit liéu
dau vao, dau ra hoic mot két qua trung gian trong qué trinh lam
viéc. Dir liéu dugc luu trong bién nén cach to chirc thong tin
trong bién 1a kiéu cta dir li¢u. Noi dung ciia bién c6 thé thay doi
trong qua trinh lam viéc.

Dé phan biét cac bién v6i nhau, mdi bién s& duoc dit mot
tén theo quy tic dat dinh danh va duoc goi la dinh danh bién
(Variable Indentifier).

Vidu: 1, j, deml, TONG_CONG, KetQua...

Bét ky mot bién nao khi s dung trong chwong trinh déu
phéi dugc khai bdo nhu sau:

Cii phdp khai bdo bién

<kiédu> <tén bién>;
<kidu> <tén bién 1>, <tén bién 2>;

Céc bién c6 cung kiéu co thé khai bao chung va cach nhau
bang dau phdy. Cac bién khac kiéu nhau duoc khai bao cach
nhau bang dau chdm phay.

Vi du:

int i, j, k;
unsigned char dem;
float ketqua, delta;

Dé xac dinh do 16n ciia mot bién (sd byte ma bién chiém giir
trong bd nhd) ching ta sir dung toén tir sau:

Todn tir liy dé lon ciia bién

int sizeof (<Bién>)
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7.2.2 Héng sb

Hing s6 ciing giéng nhu bién nhung ndi dung ctia né khong
thé thay doi trong qua trinh thyc hién chuong trinh. Trong C, ta
c6 hai kiéu hang s6, d6 1a hing thuong (literal constant) va hang
ky hi¢u (symbol constant).

7.2.2.1 Hang thuong

Céch khai bao hang nay thuong dugc dung dé khoi tao gia tri
cho bién.

Cii phdp khai bdo hing thuong

<kiéu> <tén hdng> = <gid tri>;

Nhimng hiang s nguyén co thé dugc viét theo 3 dang sau:

e MOt hang sb bit dau voi bat ky mot ky sd nao khac 0 s&
duoc hiéu 1a mot s6 nguyén & hé thap phan.

e Mot héng s6 bat dau véi sé 0 s& duoc hiéu 13 mot sd
nguyén ¢ hé bat phan.

e Mot hfmg s6 bét dau vai 0x hodc 0X s& dugc hiéu 1a mot
) nguyén ¢ hé thap luc phan.

Vi du:

int a = 1506; // 15064,
int b = 01506; // 15064
int ¢ = 0x1506; // 150616

Nhitng hing s6 chdm dong co thé viét theo ky hiéu hoa hoc.
Vi du:

float a = 1.76E2; // = 1.76*%10% = 176
float b = 29.12e2; // = 29.12*10% = 2912
float ¢ = 15.6e-3; // = 15.6*107° = 0.0156
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7.2.2.2 Hang ky hiéu

Hing ky hiéu 1a mot hang duoc gan cho mdt cai tén trong
chuong trinh. Khac voi hang thuong, hang ky hiéu khong thé
thay doi gia tri trong qua trinh thyc hién chuong trinh.

C0 hai cach dé khai bao hang ky hiéu nhu sau:

e Sur dung chi thi #define

Cii phdp khai bdo hang ky hiéu

#define <tén hidng> <gid tri>

Vi du:

#define MAX 100
#define PI 3.14

Dong #define khong két thiic bang diu chdm phdy vi né chi
1a mot chi thi tién xir Iy chtr khong phai mot cau 1énh. Cach
1am nay thuc ra 1a thay thé cum tir ndy bang cum tir kia. Chi
thi #define c6 thé dat & bat ctr ddu trong chuong trinh nhung
thuong dugc nhom lai & phan dau chuong trinh.

e St dung tir khda const

Cach khai bao hing niy gibng véi cach khai bao hing
thuong (tirc 1a phai xac dinh kiéu ctia hang).

Vi du:

const int max = 100;
const float PI = 3.14;

7.2.3 Cau lénh

Mot cau 1énh (statement) 13 mot chi thi truc tiép, hoan chinh
nham ra 1énh cho may tinh thyc hi¢én mdt s6 tdc vu nhat dinh.
Trong C, cac cau lénh c6 the viét trén cung mot dong. Tuy nhién,
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dé cho rd rang va dé kiém tra 161, mdi cau 1énh nén dit trén nhiing
dong khac nhau.

Trinh bién dich C s& bé qua cac khoang trang (hay tab hodc
dong tréng) chen gitra I¢nh. Vi duy, cac I¢nh sau day la tuong
duong nhau:

tong=a+b;

Tuy nhién ta nén str dung cach tht hai sé lam cho chuong
trinh dugc trinh bay dep va dé doc hon.

C6 mét truong hop trinh bién dich phai quan tam dén
khoang tring, d6 1a cac khoang tring trong hang chudi (chudi
cac ky tu).

Vi du, cac hang chudi trong cac cdu 1énh sau day la khac
nhau:

I printf (“Tin hoc co so A.”);
printf (“Tin hoc coso A. ");

Néu chudi trong céu lénh qua dai ta c6 thé xudng dong
nhung phai thém ky hi¢u \

Vi du:
printf (“Tin hoc co so A.”); // Céach 1
printf (“Tin hoc \ // Céach 2
co so A.”);

Trong C c6 hai loai cau I¢nh:

e Cau lénh don: chi gdbm mot cau 1énh.

e Cau lénh phic (con goi 1a khdi 1énh): gdm nhiéu cau
1énh don dugc nhom va bao bdi cdp ngodc nhon { }.
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Vi du:
printf (“THCS A”); // Day la cau lenh don

// Duoi day la cau lenh phuc (hay khoi lenh)

{

}

printf (“"THCS A”");
printf (“\nChuong 7.”);

7.2.4 Biéu thirc

Biéu thire duoc tao thanh tir cac todn tir (Operator) va cic
toan hang (Operand) hay con goi la cac phép tinh. Toéan tur tac
dong 1én gia tri ciia cc toan hang cho két qua 1a mét gia tri 6
kiéu nhat dinh.

Toén hang c6 thé la:

Mot hang.

Mot bién.

Mot 161 goi ham (Chwong 10 — Ham).
Mot tap cac dir licu.

Ep kiéu hay bién d6i kiéu (Type Casting).

Toan tir 1a cac phép toan tac dong 1én cac dir liu cung kicu,
bao gom céc loai sau:

Toan tur gan.

Céc toan tr s6 hoc.
Cac toan tur trén bit.
Cac toan tir quan h¢.
Cac toan tur luan ly.
Toén tir diéu kién.
Toan tir ,
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7.2.4.1 Toan tr gan

Toén tir gan thuong dugc st dung trong 1ap trinh, cé tac
dung gén gia tri cho bién.

Cu phap lénh gan
<bién> = <gia tri>;
<bién> = <bién>;

<bién> = <biéu thiic>;

Vidu:

void main ()

{
int a, b, thuong;

a = 10; // Gan gia tri cho bien

b = a; // Gan bien cho bien

thuong = a / b; // Gan bieu thuc cho bien
}

Dic biét, co thé sir dung lién tiép cac phép gan mién 1a vé trai
hai la bién. Vidu :
Ii a=b=c=d=-e=156;
Cau [énh trén twong duong vdi chuoi cau 1€nh gan sau:
= 156;
e
d;
Cy
= b;

OO0 Q0
Il

7.2.4.2 Cac toan tur toan hoc

Céc toan tur toan hoc thuc hi¢n cac phép tinh cong, trir, nhan,
chia. C ¢6 2 toan tr mot ngdi va 5 todn tur hai ngoi.
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e (Céc toan tir mot ngdi

Ta goi 1a c4c todn tir mdt ngdi vi nd chi c6 mdt todn hang di
theo. Cac toan tir ndy chi tic dong 1én toan hang 13 bién, khong
tac dong 1én toan hang 13 hang.

Todn tir Y nghia Vidu
++ Tang toan hang 1én mot don vi. X+, +Hx
—— Gidn toan hang xuong mét don vi X————X

Toan tr mot ngdi co thé d3t trude hodc sau toan hang. C4 hai
cach nay cho két qua gibng nhau nhung cach hoat dong khéc
nhau. Khi dit trudc toan hang, todn hang s€ dugc tang (hodc
giam) trudce khi st dung va nguoc lai.

Vi du sau gan y cho x rdi méi tang x 1én.

x = 10;

y = X++; // y =10, x = 11
Vi du sau tdng x 1én r61 méi gan cho y.

x = 10;

y = x++; // x =11, y = 11

e Céc toan tir hai ngdi

Todn tir Y nghia Vidu
+ Cong hai toan hang vdi nhau Xty

Trwr hai toan hang véi nhau X—y
* Nhan hai todn hang vé1 nhau x*y
/ Chia hai toan hang véi nhau x/y
% Lay s du cua phép chia nguyén X%y

Toén tir % chi tac dong 1én hai toan hang kiéu s6 nguyén.

Dic biét, néu cac toan tir nay két hop véi phép gan, ta co thé
st dung cac toan tir gop +=, —, *=, /=, %—.

Vidu:

I X +=y; // Tuong duong véi x = x + y;
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7.2.4.3 Cac toan twr trén bit

Tac dong 1én céc bit cia todn hang ki€u s6 nguyén.

Toan tw Y nghia Vidu
& And diy bit cua hai s6 nguyén Xx&y
| Or diy bit ctia hai s6 nguyén x|y
A XOr diy bit cia hai s6 nguyén X"y
>> Dich phai n bit X >>n
<< Dich trai n bit X <<n
Tuong tu cac toan tir so hoc, cic toan hang nay khi két hop
v6i phép gan c6 thé sir dung toan tir gop &=, |=, A=, >>=, <<=,
Vidu:
I X &= y; // Tuong duong vdi x = X & y;

7.2.4.4 Cac toan tr quan hé

Céc toan tr quan hé dugc st dung dé so sanh va s& cho két
qua la ding hay true (gia tri 1) hoac sai hay false (gia tri 0).

Toan twr Y nghia Vidu
== Toén hang 1 bang Toan hang 2 ? X==y
> THI 16n hon TH2 ? X>y
< THI1 bé hon TH2 ? x<y
>= THI 16n hon hay bang TH2 ? X>=y
<= TH1 bé hon hay bang TH2 ? X<y
= THI1 khac TH2 ? x!=y

Ngu:(n 1ap trinh thuong hay nhdm 1an giita toan tir so sanh
bang 1a == (hai ddu = viét canh nhau) khac voi toan tir gan =
(mot dau —). Trong truong hop nham 14n dé, chuong trinh van
chay binh thuong nhung thudng s& cho két qua sai.
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7.2.4.5 Cac toan tw luan ly

Céc toan tir luan 1y ctia C cho ta kha ning t6 hop nhiéu biéu
thirc quan hé thanh mdt bi€u thirc don va c6 thé xac dinh dugc
tinh dung—sai (true-false) cua bi€u thic nay.

Todn tir Y nghia Vidu
&& Va hai biéu thtrc BT1 && BT2
| Hodc hai biéu thirc BT1 || BT2

Phu dinh mot biéu thirc IBT

Toan tir && chi cho két qua true (1) néu ca 2 biéu thirc déu
true. Toan tir || chi cho két qua false (0) néu c& 2 bicu thirc déu
false.

Vidu:

(1 == 1) && (1 != 2) // Ket qua true (1)

(2 > l) [l (6 < 1) // Ket qua true (1)

(2 == 1) && (2 == 2) // Ket qua false (0)
(1 == 2) // Ket qua true (0)

7.2.4.6 Todn ti diéu kién

Toén tir didu kién 1 toan tir ba ngdi, tirc 1a ¢ 3 toan hang.

Toadn tir diéu kién

<biéu thic 1> ? <biédu thuc 1> : <biéu thuc 3>;

Néu <biéu thic 1> 1a dung hay true (khac 0) thi gid tri cua
toan bo biéu thirc trén 1a gia tri cia <biéu thirc 2>. Nguoc lai, néu
<biéu thirc 1> 14 sai hay false (bang 0) thi gié tri cta toan bd biéu
thirc trén 1a gia tri cia <biéu thirc 3>,

Vidu:

x = (2 >1) 2 3 : 4 ; // x =3 do 2 > 1 dung
y=(2<1) 2?3 :4; // y =4 do 2 <1 sai
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7.2.4.7 Todn tir phdy

Ta ¢6 thé tao ra mot biéu thic béng cach dat cac biéu thuc
con cach nhau ddu phay. Biéu thirc méi nay s& dugc thuc hién
nhu sau:

e Céc biéu biéu thirc con tao nén biéu thirc méi s& duoc

tinh, va biéu thirc con bén trai s& dugc tinh trude.

e Biéu thirc méi nhén gia tri 1a gia tri cua biéu thirc bén phai.

Vi du:

x = (at+, b = b + 2);

Tuong duong voi chudi cau 1énh sau:

at++;
b=Db+ 2; x =Db;

7.2.4.8 DO wu tién cua cdac toan tr

Cac toan tir s€ thuc hién theo thir tu vu tién nhu sau:

Todn tir Thu tw
() [] — .(toan t chim) >
! +H — - + (cast) * &  sizeof <
* / % 2>
+ - >
< >> ->
< <= > >= >
= I= 2>
& >
| 2>
A >
&& 2>
| 2>
?: <
= 4= = F= [= Y= &= = = <<= >>= &
, (todn tir phay) <
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Vi du:

nl =2 4+ 3 * 5;

n2 = (2 + 3) * 5; // Khac nl
n3 =2 + (3 * 5); // Bang nl

Phép nhén s& dugc vu tién hon phép cong nén nl s& bang n3.
Dé tranh khé hiéu (co thé din dén két qua khong nhu mong

doi) ta nén su dung cac cdp ngodc don (). Vi du:

Ketqua = a > 1 && b < 2;

Tuy phép so sanh thuc hién trude réi méi t6i phép && nhung
ta nén thém cac cap ngoic don dé cau lénh tré nén dé hiéu.

IKetqua= (a > 1) && (b < 2);

7.3 Cac lénh nhap xuét

7.3.1 Xuat dir liéu ra man hinh
Dé xuét dit liéu ra man hinh ta sir dung ham sau:

Ham xudt di liéu ra man hinh (#include <stdio.h>)

printf (<chudi dinh dang>[, <dbi sb6 1>, .. 1);

[T

Chudi dinh dang (duoc dit gitta cdp nhdy kep “ ) la cach
trinh bay thong tin s& dugc xuat. Mot chudi dinh dang c6 ba
thanh phan:

e Vin ban thuong (literal text) trong chudi dinh dang s&

duoc xuét y hét luc gd. Vi du sau s€ xuét chudi Tin hoc
o so A va chudi Chwong 7 ra man hinh. Chudi sau xuét
ngay sau chudi trudc.
I printf (“"Tin hoc co so A”);
printf (“Chuong 7”);
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e Ky tu diéu khién (escape sequence) gom diu \ va mot ky
tu. Cac ky tu diéu khién bao gom:

Ky tw diéu khién Y nghia
\a Tiéng chudng
\b Lui lai mét budc
\n Xubng dong
\t Déu tab
\ In dau \
\? In diu ?
\ In diu “
Vi du:

printf (“Tin hoc co so A”);
printf (“\nChuong 7”);

Keét qua:
Tin hoc co so A
Chuong 7

* Dic ta (conversion specifier) gom dau phan % va mot ky
ti. Phan nay dung dé xac dinh kiéu cua blen mubn xuat
Bién mudn xuit s& duoc dit & phan ddi s6. Néu mudn
xuét nhiéu bién thi cac bién s& duoc liét ké cach nhau
bang diu phay.

Dic ti Y nghia Kiéu div liéu phit hop
%c Ky tu don char

%d S6 nguyén c6 dau int, short, long

%t S6 thuc float, double

%s Chudi ky tu char(], char*

%ou S6 nguyén khong ddu  unsigned int/short/long
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Vi du:

int a = 2912, b = 1706;

printf (“%$d cong %d bang %d”, a, b, a + b);
Két qua: 2912 cong 1706 bang 4618

Luu v, thtr tu cac ddi s6 phai twong tng thr ty cac dic ta va
phai chinh x4c (nghia 14 kiéu dir liéu ndo thi dung dic ta d6) néu
khong két qua xuét co thé s& khong nhu ¥ mudn.

Thong thudng, khi xuat cac dir liéu kiéu sé (sb nguyén, sd
thyc) ta ¢c6 nhu cau dinh dang céc thé hién thong tin ra man hinh
do cach xuat thong thuong khong dep mat va khé doc.

Vi du:

#include <stdio.h>

void main ()

{
int a = 2912, b = 176;
float ¢ = 176.85;
printf (“&d”, a);
printf (“%d”, b);
printf (“%£”, c);

Két qua :
2912

176
1.7685000000

Cach xuat s0 thuc trén rat kho chiu vi hé thong tu dong thém
cac s0 0 ¢ phan 1é. Bé c6 theé xac dinh so chir s0 16 muon xuat
cling nhu s6 6 trén man hinh d€ bi€u dién so, ta sir dung cu phap:

Dinh dang so nguyén va so thuc

snd Dung n &6 d& in s nguyén.
sn.kf Dung n & dé& in sb thuc va l4y k sbé 1le.
n = 0 hodc bd néu khéng quan tam sb &)




24 Chuong 7. Cac kiéu dit liéu co s&

Vi du:

#include <stdio.h>

void main ()

{
int a = 2912, b = 176;
float ¢ = 176.85;

printf (“%10d4”, a);
printf (“%10d4”, b);
printf (“%10.2£f”, c);
printf (“%.2f”, c);

}
Két qua (theo 6 trén man hinh):

2191112
1 6
1 1716 8|5
1| 716 5

7.3.2 Nhap dir liéu ttr ban phim

bé nhap dit li¢u ra man hinh ta str thu tuc sau:

Ham nhdp dir liéu toe ban phim (#include <stdio.h>)

scanf (<chudi dinh dang>[, <dbi sbé 1>, .. 1);

D6i s6 1a tén bién dugc dat trude diu &. Chudi dinh dang
cling giéng nhu trong 1énh xuét printf nhung khong duoc cb cac
véan ban thuong.

Vi du:

#include <stdio.h>
void main ()
{
int a, b;
scanf (“sd3%d”, &a, &b);
}
Nhép cac bién cach nhau khoang trang, tab hoac xudng dong.
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Bai tap cuoi chwong

Ly thuyét

1. Trinh bay tom tit cac kiéu dit liéu co s¢ trong C. Cho
mot sé vi du kiéu dir liéu cu thé trong mdi loai (tén kiéu,
d6 1on theo byte, mién gia tri).

2. Trinh bay khai niém vé bién va cach sir dung 1énh gan.

Phan biét hang thudng va hang ky hiéu. Cho vi du.

4. Trinh bay khai niém vé biéu thirc. Tai sao nén sit dung
cdp ngodc don () trong biéu thirc?

5. Trinh bay cach dinh dang khi xuét cac sé nguyén va sd
thue. Cho vi du minh hoa.

(8]

Thuc hanh
Viét chuong trinh  giai cac bai tap 4 dén 9 trong chuong 5 (cac
bai tap nay da biéu dién thuat toan bang so do khdi).
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_ Chwong 8.
CAU LENH DPIEU KIEN

VA RE NHANH

Chuwong nay tdp trung trinh bay chi tiét cau lénh diéu kién
if...else va cdu lénh ré nhdnh switch dong thoi so sanh dac diém
gitta hai cdu 1énh nham gip ldp trinh vién c6 thé lya chon cdu
lénh phu hop voi tung truong hop.

8.1 Cau lénh diéu kién if... else

8.1.1 Khai niém
Cau Iénh if 1a cau 1énh lam cho chuong trinh thyc hién hay
khong thuc hién cau 1énh nao do6 tuy vao di€u kién néu ra.

8.1.2 Cu phap

Céu Ignh If (thiéu)
Thyc hién <Lénh> néu <BT Logic> gfzing (true, khac 0).
Nguwoc lai, <BT Logic> sai (false, bang () sé khong lam gi ca.

<Lénh>

So do khoi

if (<BT Logic>)
<Lénh>;

Cu phap
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Trong do:

e <BT Logic> cho két qua dung (true, khac 0) hoic sai
(false, bang 0) va duoc dit trong cap dau ngodc don ().

e <Lénh> la cu lénh don hodc khoi 1énh (kep cac cau I¢nh
don gitra { va }).

Vi’ du: ’
N¢éu a khac khong thi xuat thong bao “a khac 0.

if (a !'= 0)
printf (“a khac 0.”7);

Cau lénh If (du) ’
Thiee hién <Lénh 1> néu <BT Logic> ding (khac 0).
Nguoc lai, <BT Logic> sai (bang 0) sé thuc hién <Lénh 2>.

<Lénh 1>
So do khoi
<Lénh 2>
v
if (<BT Logic>)
’ ; <Lénh 1>;
Cu phap else

<Lénh 2>;
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Vi du: Tuy theo gia tri cua a dé xuét thong bao twong tng.

if (a != 0)

printf (Ya khac 0.”7);
else

printf (“a bang 0.”);

8.1.3 Motsé lwuy

V& mit cu phap, cau 1énh if... else 1a mot cau 1énh don. Do
d6 khong can phai phirc hoa cau 1énh nay bang cach kep giira {
va }.

Céc cau lénh if co thé 1dong vao nhau va theo nguyén tic,
phan else s& thudc if gan nhat. Tuy nhién, dé cho rd rang va dé
hiéu ching ta nén dit vao dung cap dong thoi thém { va }.

if (a !'= 0)
{
if (b > 0)
printf (Ya!=0 va b>0.");
else
printf (Mta!=0 va b<=0.");
}

else
printf(Ya = 0.7);

Khong dugc thém ; sau biéu thuc diéu kién vi nhu thé cau
phan theo sau if bay gid khong con thudc if nita. Néi cach khac,
cho du biéu thirc diéu kién 14 dung hay sai thi cac 1énh tiép theo
cling s€ dugc thyc hién. Vi du:

int a = 0;
if (a !'= 0); // Phai bo ;
printf (“a khac 0.7); // Luon thuc hien
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8.2 Cau Iénh ré nhanh switch
8.2.1 Khai niém

Céau 1énh switch 1a cau 1€nh lam chuong trinh thuc hién chon
lga mot trong nhiéu hanh dong dé thuc hién.

8.2.2 Cu phap

Cdu lgnh switch
<Bien/BT> bang <GT> nao sé thuc hién <Lénh> do.
Neu khong tim thay <GT> tuwong ung sé thuc hién <Lénh n>.

<Bién/BT> .
— <GT1> <Lénh 1> ——
j b
So do khoi
S |
v
<Lénh n>
v
switch (<Bié&n/BT>)
{
case <GT1> : <Lénh 1>; [break;]
, , case <GT2> : <Lénh 2>; [break;]
Cu phap
[default:
<Lénh n>;]
}




30 Chuong 8. C4u 1énh diéu kién va r& nhanh

Trong do:

e <Bién/BT> la bién hay biéu thiic cho ra dir liéu kiéu roi
rac, hitu han, dém duoc nhu cac kiéu sb nguyén, ky tu,
ligt ké va dugc dat trong cap dau ngoac don ( ). Khong
dwoe sir dung kiéu sé thue.

e <L¢nh 1>, ..., <Lénh n> la mot hay nhiéu cau lénh don.
Cubi mdi truong hop (case) s& co hodc khong co 1énh
break. Khi gip 1énh nay, 1énh switch s& két thuc.

e Phan default c6 thé c6 hoic khong. Néu khong tim thy
truong hop nao phu hop, phan nay sé& duoc thuc hién.

Vi du:

Lénh switch sau s& xudt thong bao “Mot” néu a bé‘mg 1, xuét
thong bao “Hai” néu a bang 2, xuat thong bao “Ba” néu a bang
3. Néu khong sé& xuat “a<1 hodc a>3" va “Khong biet doc!”.

switch (a)

{

case 1 : printf (“Mot”); break;
case 2 : printf (“Hai”); break;
case 3 : printf(“Ba”); break;
default:

printf (“a<l hoac a>6");
printf ("\nKhong biet doc!”);
}

8.2.3 Mot sé lwuy
V& mit cu phap, cau Iénh switch 1a mot cau 1énh don. Cac
cau 1énh switch ciing c6 thé 10ng vao nhau.

switch (a)

{

case 1 : printf (“Mot”); break;
case 2 : switch (b)
{
case 1 : printf (“Hai-Mot”) ;break;
case 2 : printf (“Hai-Hai”) ;break;

} break;
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case 3 : printf(“Ba”); break;
default:
printf (“Khong biet doc!”);
}

Lénh break sau mdi truong hop (case) rit quan trong. Néu
thiéu thi sau khi thuc hién trudong hop twong Gmg né sé& thyc hién
tiép truong hop lién sau n6 dén khi gip 1énh break hozc két thiic
switch. Truong hop (case) cudi ciing khong can 1énh break.

Vi du sau day do thiéu break nén s& in MotHaiBa khia= 1.

switch (a)
{
case 1l: printf (“Mot”);
case 2: printf (“Hai”);
case 3: printf (“Ba”);
}
Tuy nhién, trong mot so truong hop, viée bo break ciing co
loi néu nhu ta muén nhom cac truong hop cung loai. Vi du,
thong thuong ta s& viét nhu sau néu mudn xét cac sd chan 1é.

switch (a)

{
case printf (“So
case printf o chan”); break;

1 ( le”); break;

2: (
case 3: printf (“So le”); break;

4: (

5 (

AN

case printf (“So chan”); break;
case printf (“So le”); break:s
}

Ta viét lai nhu sau s& gon hon:

switch (a)

{

case 1

case 3:

case 5: printf(“So le”); break;
case 2:

case 4: printf (“So chan”); breaks



32

Chuong 8. Cau Iénh diéu kién va r& nhanh

8.3 Kinh nghiém st dung cau lénh diéu kién va

ré nhanh

Cau lénh if va ciu 1énh switch déu r& nhanh dé thi hanh cau
Iénh. Tuy vay, hai cau 1€nh nay c6 mdt s6 diém khac nhau co
ban. Dudi day 1a mot so tong két quan trong can luu y:

Cau Iénh if s€ chon mdt trong tdi da hai cau 1énh dé thi
hanh trong khi cau 1énh switch s€ chon mot trong nhiéu
cau I¢nh d¢ thi hanh.

Piéu kién r& nhanh cta ciu 1énh if 1a gia trj cua bién
hoic biéu thirc co dung sai hodc kiéu s (0 tuong ung voi
sai va khac 0 tuong tng v6i dang) trong khi diéu kién r&
nhanh cta cau 1énh switch 1 gi trj cua bién c6 kiéu roi
rac, hitu han, dém duoc.

Trong ciu 1énh switch khong c6 biéu thire diéu kién nhu
<, =,>... hoic mdt mién gia tri. Trong trudng hop nay ta
cling phai sir dung cau lénh if thay thé.

Nhirng gi cau 1énh switch 1am dugc thi cau 1énh if cling
s€ lam duoc nhung nguoc lai cau 1€nh switch co thé s&
khong thyuc hién mot $6 truong hop cua cau 1énh if (vi du
¢6 str dung biéu thirc so sanh). Cau 1énh switch thuong
dugc su dung rat hiéu qua trong viéc rut gon mot loat
lién tiép cac cau lénh if.

Vi du:
Céc cau Iénh if sau nén thay béng mot cau lénh switch:
if (a == 1)

if

if

printf (“Mot”) ;
(a == 2)
printf (“Hai”) ;
(a == 3)
printf (“Ba”) ;
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Bai tap cudi chwong

Ly thuyét

1.

2. Cho céc vi du tuwong mg voi cac luu ¥ trong phan 8.3
Kinh nghiém sw dung cau lénh diéu kién va cau lénh ré
nhanh.

Thuc hanh

3. Nhap mot so nguyén bat ky. Hay doc gia tri cua 5O
nguyén d6 néu no ¢ gia tri tir 0 d&én 9, nguoc lai théng
bao khong doc dugc.

4. Giai phuong trinh bac nhat ax + b = 0 vdi a, b 1a cac s6
thuc nhap tir ban phim.

5. Giai phuong trinh bac hai ax> + bx + ¢ =0 véia, b, ¢ la
cac s0 thyc nhap tir ban phim.

6. Nhap 4 s6 nguyén a, b, ¢ va d tir ban phim. Hay tim s6 ¢
gi4 tri nho nhét ( hodc 16n nhat).

7. Nhap 4 s6 nguyén a, b, ¢ va d tir ban phim. Hay sap xép

gid tri cia 4 s6 nguyén nay theo thir ty ting dan (hodc
giam dan).
8. Nhap diém trung binh cua mot hoc sinh. Cho biét
két qua phan loai biét dtb > 9.0 : xuat siac; 8.0 < dtb <
9.0 : gidi; 6.5 < dtb < 8.0 : kha; 5.0 < dtb < 6.5 : trung
binh; 3.5 < dtb < 5.0 : yéu; dtb < 3.5 : kém;

9. Tinh tién di taxi tir s6 km nhap vao. Biét:

Néu ct phép va v€ so do khoi cia cau Iénh if va cau 1énh
switch. Chi rd diéu kién cua cdc thanh phan trong cu
phép.

a. 1 km dau gia 150004

b. Tir km thir 2 dén km thir 5 gia 13500d

c. Tirkm tht 6 tr di gia 11000d

d. Néu di hon 120 km s& duoc giam 10% trén tong
sb tién.
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R Chwong 9.
CAU LENH LAP

Chuwong nay sé lan luot trinh bay 3 cdau lénh lap voi nhitng
tinh nang khdac nhau dé co thé sir dung linh hoat trong ting
truong hop cu the.

9.1 Cau lénh for
9.1.1 Khai niém

Cau lénh fqr la cau Iénh lam c}}o ‘chuopg trinh thuc hién 1ap
lai mot hay nhiéu hanh dong mot s6 1an nhat dinh.

9.1.2 Cu phap

Cau lénh For
<Khoi dau>
X 1q As “ <Budc nhay>
So do khoi Y
: f
M
<b/K lap> <Lénh>
S
A\
, ., | for (<Kh&i dédu>;<b/K 1&p>;<Budc nhay>)
Cuphap <Lénh>;
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Trong do:

<Khoi dau>: 1a mot biéu thirc C bét ky, thuong 1a mot
cau lénh gan dé dit cho bién dém mét gid tri cu thé.
<b/K 1ap>: 1a mot biéu thirc C bat ky, thuong la mot
biéu thirc quan hé cho két qua true-false. Néu <b/K lap>
nhan gia tri false (bang 0), cdu lénh for s& két thuc.
Nguoc lai, <Lénh> s€ dugc thyc hién.

<Buéc nhay>: 1a mot biéu thirc C bat ky, thuong 1a mot
biéu thirc nham ting gid tri bién dém trong biéu thirc
khoi dau. Biéu thic nay s& dugc thi hanh sau khi
<Lénh> duoc hién.

<Lénh>: 14 cau 1énh don hogc khéi 1énh.

Vi du:

Cau 1énh sau s€ in cac so tir 0 dén 9 ra man hinh.
int 1i;
for (1 = 0; i < 10; i++)

printf (“$d\n”, 1i);

Ta ciing c¢6 thé vira khai bdo va khdi tao bién trong phan
khoi dau cua for:

for

(int 1 = 0; i < 10; i++)
printf (“%d\n”, 1i);

Thuc hién nhiéu cau 1énh ddng thoi (khéi 1énh):

for

{

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

printf (“%d”, 1i);
printf (M\n”);
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9.1.3 Mot sé lwuy

Vé rpét cu phép, cau I¢nh for la mQt cau lénh don. Do do6
khong can phai phirc hoa cau 1énh nay bang cach kep cap ngoac
nhon { }. Ngoai ra, cac cau Iénh for c6 thé 1ong vao nhau.

Vidu, c6 thé bo { va } trong trudong hop nay:
if (n < 10 && m < 20)

+
for (int 1 = 0; 1 < n; i++)
4
for (int 3 = 0; j < m; Jj++)
printf (“sd\n”, 1 + J);
I
T

Trong cau 1é€nh for, c6 thé sé khong c6 phan <Khoi dau> do
phéan nay dugc mang ra trudce 1€nh for.
int 1 = 0; // Day la khoi dau
for (; i < 10; i++)
printf (“$d\n”, 1);

Trong cau 1énh for, c¢6 thé s& khong c6 phan <Budc nhay>
do phan nay dugc mang vao trong than Iénh for.
int 1 = 0;
for (; 1 < 10;)
{
printf (“$d\n”, 1);
i4++; // Day la buoc nhay
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Trong cdu 1énh for, ciing c¢6 thé khong cé’pha‘in <b/K lap>
nhung lic nay 1énh for s€ 1ap v tan (loop) néu khong co 1énh
break dé thoat khoi vong 1ap for.

int 1 = 0;
for (; ;)

{

// Lap vo tan (loop)

printf (“&d\n”, 1i);
i++;

Khong dugc thém ; ngay sau cu 1énh for vi nhu thé cau
phan theo sau for bay gid khong con thudc for nita. Néi cach
khac, mdi lan 13p cua for s€ khong cé 1énh nao dugc thuc hi¢n
va nhiing 1énh sau for s€ dugc thyc hién sau khi for két thic.

for (int i = 0; i < 10; i++); // Phai bo ;
printf (“%d\n”, 1i);

Céc thanh phan <Khéi dau>, <B/K lap>, <Budc nhay> cach
nhau bang dau chdm phay. Néu c6 nhi€u phan trong moi phan
thi cac thanh phan nay s€ cach nhau bang dau phay. Vidu :

for (int i = 1, § = 2; 1 + 3 < 10; i++, j += 2)
printf (“sd\n”, 1 + 7J);

9.2 Cau lénh while
9.2.1 Khai niém
Cau while 1a cau Iénh 1am cho chuong trinh thyc hién 1dp lai

nhiéu 1an mot s hanh dong cho trude trong khi van con thoa
mot di€u kién de ti€p tuc qua trinh lap.
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9.2.2 Cu phap

Cau lénh while
So do khoi <Lénh>
, , while (<B/K 1l&p>)
Cuphap <Lénh>;
Trong do :

e <P/K lap>: 1a mot biéu thic C bat ky, thuong 1a mot
biéu thirc quan hé cho két qua true-false va dugc dat
trong cip dau ngodc don ( ). Néu <b/K 1ap> nhan gia tri
false (bang 0), cau lénh for s& két thic. Nguoc lai,
<Lénh> s¢€ duogc thuc hién.

e <Lénh>: 1a cau lénh don hodc khdi 1énh.

Vi duy, vong lap sau s€ xuat gia tri cua n bat dau tir 0 cho dén 9.
int n = 0;
while (n < 10)
{
printf (“$d\n”, n);
n++;

}

9.2.3 Métsé lwuy

Vé mdt ci phap, cau 1énh while la mét cau 1énh don. Do do
khong can phai phtic héa cau 1énh nay bang cach kep cip dau
ngodc nhon { }. Ngoai ra, cac cau 1énh while c6 thé 10ng vio nhau.
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Vi du, ¢6 thé bo { va } trong trudng hop nay:

if (n < 10)
4
while (n >= 1)
4
printf (“$d\n”, n--);
¥

_}_

Vong lap while c6 thé s& khong thyuc hién 1dn nao do ngay
lan dau tién kiém tra dic€u kién 13p da khong thoa.
int n = 1;
while (n > 10)

{
printf (“%d\n”, n);
n--;

Néu khong cén than (trir khi ¢6 chi y) vong lap while &
khong thé thoat va lap vo tan do di€u kién I1dp ludn diung.

Vi du:
Lip vo tan do quén ting gid tri bién n nén n < 10 ludn ding.
int n 1;

while (n < 10)
printf (“%d\n”, n);

Tuong tu vong lap for, khong dugc thém ; ngay sau diéu
kién 13p cua cau lénh while vi nhu thé cau phan theo sau while
bay gio khong con thudc while nira.

int n = 0;
while (n < 10); // Phai bo ;

{
printf (“%d\n”, n);
n++;
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9.3 Cau lénh do... while
9.3.1 Khai niém

Cau 1énh do... while 1a cau Iénh lam cho chuong trinh thuc
hién 1dp lai nhiéu lan mot s6 hanh dong cho trudc trong khi van
con thoa mdt dieu kién dé tiép tuc qua trinh 1dp. Cau 1énh nay
nguoc voi cau 1énh while ¢ trén mdt cho 1a diéu ki¢én 1ap duoc
kiém tra sau khi cac 1énh da duoc thuc hién.

9.3.2 Cu phap

Cau lénh do... while

A
<Lénh>
So do khoi
l=IE :
S
do
(hlphdp <Lénh>;
while (<B/K 1l&p>);

<P/K lap> va <Lénh> giéng nhu 1énh while & trén.
Vi du, cau lénh sau s€ xuat cac so tir 0 dén 9.

n = 0;

do

{
printf (“%d\n”, n);
n++;

}

while (n < 10);
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Ung dung ctia cau 1énh nay 1a tao vong lap nhap dir liéu cho
mot bién sao cho bién d6 co gia tri gidi han trong mot pham vi
nao d6. Poan chuong trinh sau day yéu cdu ngudi sir dung nhap
vao gia tri cho bién n trong doan tir 1 dén 100.

int n;
do
{
printf ("“Nhap n : ”);
scanf (“%d”, &n);
ihile (n <1 || n>100);

9.3.3 Motsé lwu y

V& mit cu phap, cau Iénh do... while 12 mot cau 1énh don.
Do d6 khéng can phai phirc héa cau 1énh nay bang cach kep
gilra cap ngoac nhon { }. Ngoai ra, cac cau I¢nh do... while c6
thé 10ng vao nhau.

int a = 1, b;
do
{

printf (“%d”, a + b);
b =Db * 2;
}
while (b < 20);
at+;
}
while (a < 10);

Vong 1ap do... while s€ dugc thuc hién it nhéat mot 1an nén
coO the sir dung dé kiém tra gia tri nhap vao vi vong lap s€ cho
phép nhép it nhat mot lan r6i maéi kiém tra (vi du & phan trén).
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Vong 1ap do... while c6 kha nang bi 1dp vo tan.

int n = 1;
do

printf (“%d”, n);
while (n < 10);

9.4 Kinh nghiém st dung cac céau lénh lap

Céc 1énh ldp trén déu 1a cac cau 1énh don co chirc ning lip
lai mot hay nhidu hanh dong. Tuy nhién, cac 1énh nay con c6
mot diém khac nhau co ban 1a vong 1ap while va vong lap do...
while thuc hién sb lan 1ap khong xac dinh trong khi vong lap for
thuc hién s6 1an ldp co thé xac dinh ngay trong ca phap. Do d6
khi biét trude sb 1an 1ap ta s€ sir dung Iénh for, nguoc lai s€ st
dung Iénh while hodc 1€nh do... while.

Diém khac nhau co ban gitta vong lip while va vong lap
do... while d6 1a vong lap while kiém tra diéu kién rdi méi vao
vong lap nén c6 kha ning khong thyc hién 1dn nao trong khi d6
vong lap do... while thyc hién vong lap rdi méi kiém tra diéu
kién do d6 né s& thuc hién it nhat 1 1an. Do d6 néu xét mot diéu
kién c6 thé s& khong thyc hién 1an nao ta nén st dung vong lip
while.

Bai tap cuoi chwong
Ly thuyét
1. Néu cu phap va v€ so dd khdi cua cau 1énh for, 1énh
while va 1énh do... while. Chi rd diéu kién cua céac thanh
phan trong ct phap.
2. Cho céc vi du tuong mg véi cac luu ¥ trong phan 9.4
Kinh nghiém swr dung cac cdu lénh lap.
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Thuc hanh

3.

Nhép mét sé nguyén duong n. Hay cho biét:
a. Co phai la s6 d6i xtmg?
La s6 nghich ddo bang chinh né. Vi du: 121, ...
b. C6 phai 1a s6 chinh phuong?
La s6 bang binh phwong sé khéc. Vidu: 4, 9, ...
c. C6 phai 1a s6 nguyén t6?
La sb16n hon 1 va chi ¢6 2 uée s6 1a 1 va né.
Vidu: 2,3,5, 7 11,13, ..
d. Chit sb 16n nhét va nhé nhat?
Vi dy: s6 1706, nho nhdt 0 va lén nhat 7
e. Cac chit s6 c6 tang dan hay giam dan khong?
Vidu: 12245, 156, 442, 941, ...
Nhép s nguyén n. Tinh:
a. S=1+2+...+n
b. S=1"+2*+...+n’
c. S=1+12+...+1n
d. S=1'+2!+...+n!
Nhap 3 ) nguyénn, a, b (a, b <n).
Tinh tong cac sb chia hét cho a nhung khong chia hét
cho b va nho hon n.
Tinh téng cac s6 nguyén t6 nho hon n (0 <n<50).
Nhap mét s6 nguyén duong. Xuat ra sO nguoc lai.
Tim va in 1én man hinh tit ca cac s nguyén trong pham
vi tir 10 dén 99 sao cho tich cua 2 chit s6 bang 2 1an tong
ctia 2 chir s6 do.
Tim cac udc s6 chung nho nhat cia 2 s nguyén duong

. In n s dau tién trong diy Fibonacy.

Day Fibonacy la day ay, aj, ..., an.2, an.1, a, VOi:
a. ag=a; =1
b. ay=ay +a,(n>2)
Vidu:1123581321...
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Chwong 10.
HAM

Trong thuc té, khi ta mudn gidi quyét mot cong viéc phirc tap
nao do, ta thuong chia nho cong viéc do thanh cdc cong viéc
nho hon va tat nhién nhitng céng viéc nhé nay lai thuc hién dé
dang hon rat nhiéu. Thuc vdy, trong ldp trinh ta ciing ¢é nhu
cau chia nho chwong trinh phirc tap thanh nhitng chiong trinh
nhé hon, don gidn va dé hiéu. Méi chwong trinh nhé dé dwoc
goi la ham.

Chuwong ndy trinh bay cdc khdi niém co ban vé ham, cdch
viét va sir dung ham, ddc biét la kj thudt dé quy givp chwong
trinh ngdn gon hon rdt nhiéu.

10.1 Khai niém

Ham 1a mdt doan chuong trinh c6 tén va cé chic nang giai
quyét mot sd van dé chuyén biét cho chuong trinh chinh, nd c6
thé duoc goi nhiéu lan véi cac tham sd khac nhau va tra lai mot
gia tri nao do cho chuong trinh goi no.

Ham thuong dugce st dung khi:

e Nhu ciu tai sir dung: c6 mdt sb cong viéc duogc thuc
hién & nhiéu noi (cung mot chuong trinh hodc ¢ nhiéu
chuong trinh khac nhau), ban chit khéng doi nhung gia
trj cac tham sd cung cip khac nhau ¢ ting trudng hop.

e Nhu ciu sira 18i va cai tién: giup phan doan chwong
trinh dé chuong trinh dugc trong sang, dé& hiéu va do dé
rat dé dang phat hién 13i ciing nhu cai tién chuong trinh.
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10.2 Cu phap
10.2.1 Cu phap

Ham c6 cau tric tong quat nhu sau:

<kidu tra vé> <tén ham> ([<danh sach tham s&>])

{

{

}

<cdc céu lénh>
[return <gid tri>;]

Trong do:

<kiéu tra v&>: 13 bat ky kiéu dir liéu nao cta C nhu char,
int, long, float hay double... Néu ham don thudn chi thyc
hién mot s6 cau 1énh ma khong can tra vé cho chuong
trinh goi no thi kiéu tra vé nay 1a void.

<tén ham>: 13 tén goi ctia ham va duoc dit theo quy tic
dat tén/dinh danh.

<danh sach tham s6>: xac dinh cac dbi sb s& truyén cho
ham. Cac tham sb nay giéng nhu khai bao bién va cach
nhau bang dau phay. Ham c6 thé khong c6 dbi sé nao.
<cac cau lénh>: 1a cac cau lénh s& dugc thuc hién mdi
khi ham duogc goi.

<gid tri>: 13 gid trj tra vé cho ham thong qua ciu 1énh
return.

Vi du:

Ham sau déy co tén la Tong, nhén vao hai d6i s kiéu

nguyén va tra vé tong ctia hai s6 nguyén do.
/*
Nhan vao hai so nguyen va tra ve mot so nguyen */
int Tong(int a, int b)

Ham ten Tong

return a + b;
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Ham sau day c6 tén la Xuat, nhdn vao mot doéi so kicu
nguyén va xuat s6 nguyén d6 ra man hinh. Ham nay khong tra
veé gi ca.

void Xuat (int n)
{

printf (“&d”, n);
}

Ham sau day co tén 1a Nhap, khong nhan do6i s6 nao ca va tra
ve gid tri s nguyén ngudi dung nhap vao.

int Nhap ()

{
int n;
printf (“Nhap mot so nguyen: ”);
scanf (“%d”, &n);

return n;

}
10.2.2 Mot s6 lwu y

Ham phai dugc khai bao va dinh nghia trudc khi st dung va
thuong dat ¢ trén ham chinh (ham main).
int Tong(int a, int b)
{
return a + b;

}
void main ()
{
int a = 2912, b = 1706;
int sum = Tong(a, b); // Loi goi ham

Thong thuong, trudc ham main ta chi xac dinh tén ham, cac
tham s6 va gia tri tra vé cia ham dé thong bao cho cac ham bén
dudi biét cach st dung cta né con phan dinh nghia ham s& duoc
dua xubng dudi cung. Phan & trén nay dugc goi 1a nguyén mau
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ham (function prototype). Nguyén miu ham chinh 1a tiéu dé
ham duoc két thuc bang diu chim phay.

int Tong(int a, int b); // prototype ham Tong

void main ()
{
int a = 2912, b = 1706;
int sum = Tong(a, b); // Loi goi ham

}

int Tong(int a, int b) // Mo ta ham Tong
{

return a + b;
}

Trén thyc té, nguyén mau ham khong can thiét phai gidng
tuyét ddi tiéu dé ham. Tén tham s c6 thé khac hodc bo ludn
mién 1a ciing kiéu. Tuy nhién, khong nén dé chung khac nhau vi
nhu vay s& gay rdi cho chwong trinh.

Vi du sau cho thdy c6 thé bo han tén tham so:

I int Tong(int, int); // prototype ham Tong

10.3 Tam vwc cha bién va ham
10.3.1 Cac loai bién

Trong C c6 hai loai bién duoc phan theo pham vi hiéu qua

cuano, do la:

e Bién toan cuc (Global Variable): dugc khai bao ngoai
tat ca cac ham va c6 tac dung Ién toan bo chuong trinh.

e Bién cuc bd (Local Variable): duoc khai bao trong ham
hodc khéi { } va chi co tac dung trong ban than ham do6
hoic khéi d6. Cac bién cuc bo khong c6 tac dung d6i véi
ham va cac khdi khac ngoai ham hodc ngoai khéi da khai
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bao no. Bién cuc bd s& bi x6a bd khoi bo nhé khi két
thuc ham hoac khoi khai bao no.
10.3.2 Tam vwc
La pham vi hi¢u qua cua bién hodc ham. Pham vi nay bao
gom ban than khoi do va cac khoi con bén trong no. Cac khoi
cha hoac cac khoi ngang hang s€ khong thudc pham vi nay.

int a;

int Haml ()
{

int al;

}

int Ham2 () ;
{

int a2l;

void main ()

{

int a3;

}

Nhan xét :

e Céc hinh chit nhit bao quanh tao thanh mot khdi. Mot
khéi c6 thé chta khdi con trong no.

e Bién khai bao trong khdi nao thi chi c¢é tac dung trong
khoi d6 va cac khéi con cia nd, khong co tic dung véi
khéi cung cap.
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e Bién khai bao trong khdi 16n nhat (chtra tit ca cac khoi
khac) 12 bién toan cuc.

e Bién khai bao trong cac ham (hodc khéi) 1a cuc bd, s€ bi
mat khi két thuc ham (hodc khdi).

e Ham cing mot khdi (cing cép) co thé goi ldn nhau
nhung phai tuan theo tht tu khai bao.

e Céc bién cuc bd nén dat khac tén voi cac bién & khdi cha
dé tranh nham lan. Trong truong hop dat trung ten thi
bién duoc uu tién 1a bién cuc bd cua khéi con.

O vi du trén, a 1a bién toan cuc, c6 thé st dung ¢ bét clr dau.
al, a2, a2l, a3 1a cac bién cuc bd do duoc khai bao trong ham
(hodc khéi). al chi co tac dung trong ham Haml; a2 cb tac dung
trong thi tuc Ham2 va khéi trong Ham2; a2l chi c¢6 tac dung
trong khéi ma no khai bao; a2 chi ¢6 tac dung trong ham main.
Ham main c6 thé goi Haml, Ham?2. Ham 2 c6 thé goi Haml.

10.4 Tham sé va I&i goi ham

10.4.1 Cac cach truyén tham sé
Tham sb trong ham dinh kiéu ddi s6 ma chwong trinh chinh
truyén khi goi ham. C6 hai cach truyén tham s6 sau day:
Truyén Gia tri (Call by Value)
e Truyén dbi s6 cho ham & dang gia tri.
e DPuoc sir dung khi ta khong c6 nhu cau thay ddi gia tri
ctia tham s6 sau khi thuc hién ham.

Truyén Dia chi (Call by Address)

e Truyén di s6 cho ham ¢ dang dia chi (con tro).

e Khéng duoc truyén gié tri cho tham sb nay.

e Duogc st dung khi ta mong muén sau khi thuc hién ham
thi gia tri ciia tham s6 d6 sé& thay doi.
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Trong C++ hd trg thém céach truyén sau co tac dung nhu
cach truyén dia chi & trén.

Truyén Tham chiéu (Call by Reference)

e Truyén dbi s6 cho ham & dang dia chi (con tro).

e Tham chiéu duoc bit diu bang ky hiéu & trong khai béo.

Vi du:

void XuLy (int n); // Truyen gia tri
void XuLy (int *n); // Truyen dia chi
void XuLy (int &n); // Truyen tham chieu

10.4.2 L&i goi chwong trinh con

Mudn ham thyc hién thi trong ham goi né phai thuc hién 1oi
goi ham. Viéc nay dugc thuc hién béng cach goi tén cua ham do
ddng thoi truyén bién hodc tri cho cac tham sb ma chuong trinh
con di khai bao, cac bién hodc tri nay cach nhau bang dau phay.

Vi du 1, chuong trinh sau dinh nghia thu tuc XuatSo cho
phép xuat cac sd tur a dén b ra man hinh (a va b dugc truyén vao
ham). Céc tham sb déu 13 tham tri.

#include <stdio.h>
void XuatSo(int a, int b);

void main ()

{

XuatSo (5, 20); // Goi ham lan 1
int x = 5;
XuatSo(x, x + 5); // Goi ham lan 2

}

void XuatSo(int a, int b)
{
for (int i = a; 1 <= b; 1i++)
printf (“$d\n”, 1);
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Vi du 2, chuong trinh sau dinh nghia ham HeanVi cho phép
hoan vi gié tri cua 2 s6 a va b truyén vao thu tuc. Cac tham so
déu la tham chiéu.

#include <stdio.h>

void HoanVi (int &x, int &y);
void main ()
{
int a, b;
printf (“Nhap 2 so a va b: ”);
scanf (“%$d%d”, &a, &b);
printf (“Truoc: a = %d, b = %d”, a, b);
HeanViAd++—5)
HoanVi(a, b);
printf (“Sau: a = %d, b

Il
o
“
j\)]
o

}

void HoanVi (int &x, int &y)

int tam = x;
X = y;
y = tam;

Nhép a=1,b=5. Sau khi goi ham HoanVi(a, b) gia tri cua a
=5, b=1. Céach goi HoanVi(1, 5) sai do phai la bién.

10.5 bé quy

Mot ham c6 thé goi mot ham khac vao lam viéc, nhung néu
ham nay goi chinh minh thi d6 duoc goi 1a sy dé quy. Mot ham
thuc hién dé quy khi trong giai thuat c¢6 nhiéu 1an lap lai chinh
minh va sb 1an 3p nay phai c6 gidi han.

Vi du:

Tinh S(n)=n!=1*2%* . *(n-1)*n

Ta nhan thdy S(n) = S(n-1) * n i
Vay thay vi di tinh S(n) ta di tinh S(n-1) r61 nhan voi n.
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Viéc d¢ quy nay s& dung khi ta tinh S(1). Luc do ta tinh S(1)
=S5(0) * 1. Nhu ta da biet S(0) = 1.
) Néu tiép tuc thyc hién d€ quy véi S(0) thi ta s€ nhan dugce
két qua sai do S(0) = S(-1) * 0=0. )
Ham tinh giai thtra theo ki€u dé quy dugc viét nhu sau:
int GiaiThua (int n)
{
if (n == 0)
return 1;
return GiaiThua(n-1) * n;

Bai tap cuoi chwong
Ly thuyét
1. Ham la gi? Tai sao phai st dung ham?
2. Trinh bay cac thanh phan cta ham.
3. Trinh bay tom tat cac cach truyén tham s6? Phan biét su
khac nhau gitra cac cach nay. Cho vi du minh hoa.
4. Trinh bay khai niém d¢ quy va cho vi du minh hoa.

Thuc hanh
5. Cai dat lai cac bai tap ¢ nhiing chuong truéc bang
chuong trinh con (thu tuc va ham).
6. Strdung dé quy dé cai dit cac chuong trinh sau:
a. TinhS=1+2+...+n
b. Tinh S =n!
c. Tinh tong cac chir s6 cua n.
d. Inn phan tir diu tién cua day Fibonacy.
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_ Chwong 11.
DU LIEU KIEU MANG

(ARRAY)

Trong mot sé bdi todn tong qudt, tai thoi diém ldp trinh
chung ta chua thé xdac dinh s6 lwong bién can khai bdo. Vi du
nhuw nhitng bai todn tim sé6 nhé nhat trong n sé, hodc sdp xép n
6 theo thir tir tang dan véi s6 lwong n nay nguoi sit dung sé
nhdp khi chay chuwong trinh... Dit liéu kiéu mang (array) ra doi
da giai quyét dwoc khé khan trén. Chuwong nay sé trinh bay chi
tiét cach sir dung dir liéu kiéu mang va cdc van de lién quan.

11.1 Khai niém

Mang 13 mot to chie kiéu dir lidu ¢ ciu trac bao gdm mot
s0 cO dinh cac thanh phan c6 cung kiéu. Mo6i thanh phan cua
mang dugc truy xuat thong qua céc chi s6 mo ta vi tri cua thanh
phan do6 trong mang.

11.2 Khai bao
11.2.1 Khai bao kiéu mang

Cii phdp khai bdo kiéu mang (1 chiéu)

typedef <kiédu co s&> <tén kiédu mang>[<sb phidn tu>];

Trong do:
e <tén kiéu mang> : tén kiéu mang theo quy dinh dt
tén/dinh danh.

e <ki€u co so> : ki€u dir li€u cua cac thanh phan trong mang.
e <s0 phan tu> : s6 lugng phan tir cia mang.
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Vi du sau khai lqéo kiéuq dfr’liéu mang mat chiéu co gén
Manglnt (gom 20 phan tir ki€u s6 nguyén) va MangFloat (gom
30 phan ttr ki€u s6 thuc).

typedef int MangInt[20];
typedef float MangFloat[30];

Muon khai bdo ki€u mang nhi€u chi€u, ta str dung cu phap:

Cii phdp khai bdo kiéu méng (nhiéu chiéu)

typedef <kiédu co s&> <tén kiéu mang>[<N1>]..[<Nn>];

Véi <N1>, ..., <Nn> la s6 phan tr cia mdi chiéu.
Vidu:

typedef int MaTran[25][80];

typedef float MaTranVuong[10][10];

typedef char RuBik[3][3]1[31];
typedef float DiemHK[100][2];

Dé dé dang thay d6i s6 phan tir mdi chiéu ctia mang tiy nhu
cau st dung sau nay, ta c6 thé khai bao chiing nhu cac hang ky
hi¢u bang chi thi #define

Vi du:

#define MAX 100

typedef int MangInt [MAX];
typedef float MangFloat[MAX]

Sau nay néu c6 nhu cau thay d6i s6 phan tor cua cac mang
lién quan dén MAX ta chi can sua lai duy nhat ¢ #define.
11.2.2 Khai bao bién mang

Bién mang dugc khai béo truc tiép (tudng minh) nhu sau:

Cii phdp khai bdo méng 1 chiéu (twong minh)

<kiéu co s&> <tén bién mang>[<sbd phdn tu>];

Cti phdp khai bdo bién méng nhiéu chiéu (twong minh)

<kiéu co s&> <tén bién mang>[<N1>]..[<Nn>];
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Vé nguyén tic ta co thé khai bao mot mang 255 chidu. Tuy
nhién do su han ché ctia bo nhd nén ching ta khai bdo mang 2
hodc 3 chi€u va do 16n khong dugc qua 65.536 Bytes (64KB).

Vi du mgt mang 3 chiéu nhu sau :

I int ManHinh[25][80][15];

Kich thu6e cua mang nay 1a 25 * 80 * 16 * 2 byte = 64.000
Bytes. Bién mang nay chiém giit trong vung nhé DATA
SEGMENT tir ltc khoi dong chuong trinh cho dén khi cham dut
chuong trinh lam han ché viéc khai bao cac bién khac. Vi vay
chung ta chi nén st dung bién kiéu mang trong trudng hop sb
thanh phan nho va cb dinh va khong nén khai bao nhiéu hon
muc dich st dung.

Trong thuc té, dé tranh viéc khai bao lai nhiéu 1an cac bién
mang c6 cung ki€éu nguoi ta thuong st dung cach khai bao bién
khong tuong minh (thong qua khai béo kiéu) nhu sau:

Cii phdp khai bdo bién méing (khéng twong minh)

typedef <kiéu> <tén kiéu mang>[<N1>] [<N2>]..[<Nn>];
<tén kidu mang> <tén bién mang>;

Vi du:
typedef int Mang20([20];
Mang20 a, b, c;
11.2.3 Khéi tao gia tri cho mang luc khai bao
Ta c6 thé khoi tao gia tri cho mang mot chiéu théng qua cac
cach sau: ‘
e Khoi tao gia tri cho moi phan tir cua mang.
I int al4] = {2912, 1706, 1506, 1904};
Mang a gom 4 phan tir 2912, 1706, 1506, 1904
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e Khoi tao gid tri cho mot sd phan tr ddu tién ciia mang.
Céc phan tir con lai s€ co6 gia tri 0.
int al[4] = {2912, 1706};
Mang a gom 4 phan tu 2912, 1706, 0, 0

e Khoi tao gia tri 0 cho tat ca cac phan tir ciia mang, ta chi
can khoi tao phan tir dau bang 0.

I int a[100] = {0};

e Trinh bién dich tu xéc dinh’sfr) phan tir ciia mang thong
qua danh sach khoi tao néu so phan tir khong dugce chi rd.
int a[] = {2912, 1706, 1506, 1904};
Mang a s€ gom 4 phan ta 2912, 1706, 1506, 1904.

Ta c6 thé xem mang 2 chiéu 1a mang mot chiéu ma mdi phén
tor 1a mang 1 chiéu khac. Vi du mang hai chiéu a[3][4] co thé
dugc xem la mang mot chiéu gém 3 phan tir, mdi phan tir 1a
méang mot chiéu gdm 4 phan tir. Luc nay ta s& khoi tao timg
mang mot chiéu 4 phan tir theo cac cach mo ta & trén.

int a[3]1[4] = {{1, 2, 3, 4}, {1, 2}, {0}};
Mang a s€ dugc khdéi tao nhu sau:
1 2 3 4
1 2 0 0
0 0 0 0

11.3 Truy xuat div liéu kiéu mang
Truy xuat dén timg phan tir cia mang thong qua ct phap sau:

Cii phdp truy xudt dit ligu kiéu méing

<bién mang>[<gt csl>] [<gt cs2>]..[<gt csn>]
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Trong do6 <gt csl>, <gt cs1>, ..., <gt csn> : la cac gia tri cu
thé ctia phan tir trong mang mudn truy xuat

Luu ¥, mang a ¢6 n phan tir thi chi s6 cia mang s& tir 0 dén
n—1. Tlc ma céc phan tir ciia mang 1a a[0], a[1], ..., a[n-1].

Vi duy, cho hai mang sau:

int MangSo[100];
float DiemHK[100][2];

Luc nay, phan tir thir 3 ctia mang ¢ chi s6 1 2: MangSo[2],
diém thi mon thir nhat cta sinh vién thtr 2: DiemHK][1, 0]...

Khong thé nhap xuét tryc tiép bién kiéu mang ma phai thong
ua tung thanh phan cia mang d6. Vi du:

printf (“%d”, MangSo); // Sai
printf (“%d”, MangSol[2]); // Dung
printf (“%f”, DiemHK) ; // Sai
printf (“$£f”, DiemHK[1][0]); // Dung

Khong thé dung 1énh gan thong thudong dé gan dit liéu gilta
hai ki€u mang cung loai. Thay vao do, ta s€ gan dir li¢u truc ti€p
gilra tirng phan tr trong Ung.

Gdn truc tiép tirng phén tiv

<bién mang dich>[<chi sb tht i>] =
<bién mang ngudn>[<chi sbé thut i>];

Vi du:

typedef int MangSo[3];

MangSo a, b = {1, 2, 3};

a = b; // Sai

for (int i=0; 1i<3; i++) // Pung
ali]l = bli];
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11.4 Truyén mang cho ham
Tham s6 kiéu mang trong khai bio ham gidng khai bao méng.

void SapXepTang (int a[100]);

Tham s6 kiéu mang duoc truyén cho ham chinh 1a dia chi cua
phan tir dau tién cua mang do do6 s6 lugng phan tir trong tham s6
mang cé the bo trong hodc ta khai bdo dang con tré.

void SapXepTang (int al[]); // Cach 1
void SapXepTang (int *a); // Cach 2

Do ta chi truyén dia chi ctia phan tir dau tién ctia mang nén s6
thanh phan thuc sy dugc st dung phdi dugc truyén cho ham
thong qua mot tham so khac.

// n la so phan tu thuc su duoc su dung

void SapXepTang (int a[], int n);
void SapXepTang (int *a, int n);

Do bién mang chinh 14 dia chi ciia phan tir dau tién cua méang
do nén khi goi ham, ta chi vi¢c truyén tén bién mang cho ham.
Luu y, ndi dung cua mang c6 thé thay doi khi két thic ham.

void NhapMang (int al[], &n);
void SapXepTang (int a[], int n);
void XuatMang (int al[], n);

void main ()

{

int a[l100];

int n;

NhapMang (a, n); // Goi ham NhapMang
SapXepTang(a, n); // Goi ham SapXepTang

XuatMang (a, n); // Goi ham XuatMang
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11.5 Mot s6 bai toan trén mang mét chiéu
11.5.1 Mét sé quy wéc

Maing duoc xét 1a mang cac s nguyén va so phan tir toi da
cua mang la MAX = 100.

I #define MAX 100

Hai ham dudi ddy s& duoc sir dung trong cac bai toan phan sau.

Ham kiém tra s6 nguyén to
Dau vio :so nguyen n can kzem tra
Paura : 0 néu sai hodc I néu ding

int LaSNT (int n)

{
// Khoi tao dem de luu sSo uoc sSo cua n
int dem = 0;
// Dem so uoc so cua n

for (int i = 1; 1 <= n; i++)
if (n % 1 == 0)
dem++;
// Dua tren gia tri cua dem de ket luan
if (dem == 2)
return 1;
return 0;

Thui tuc hodn vi gid tri hai 56 nguyén
Diu vao : so nguyén x vay can hoan vi
Daura  : 56 nguyén x va t dd hodn vi (tham chiéu)

void HoanVi (int &x, int &y)
{

int tam = x;

X = Y;

y = tam;
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11.5.2 Nhap mang

Yeu ciu

Viét thi tuc nhap mang cho phép nguoi st dung nhép s6
lwong phan tir n thuc t& ctia mang a va lan luot nhap vao gia tri
cho timg phan tir trong mang nay.

Y twémg

e Nhap s lugng phan tir thyc té n ciia mang.

e Lén luot nhap gia tri cho n phan tir ctia méang tir chi s6 0

dén chisén— 1.
Cai dat

Thu tuc nhap mang
Dau vao : mang a, so luong phan tur n (tham chiéu)
Daura :khong co

void NhapMang (int a[], int &n)

{
// Nhap so luong phan tu n cua mang
printf (“Nhap so phan tu n: ”);
scanf (“%d”, &n);

// Nhap gia tri cho n phan tu cua mang

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

{
printf (“Nhap phan phan tu thu %d: 7, 1i);
scanf (“%d”, &alil);

Luuy

e Tham sd n (sd lugng phan tir) phai 1 tham chiéu (c6 dau
&) vi ndi dung s& thay ddi sau khi thyc ham.

e Vi s lugng phan tir 16n nhat 1a MAX nén khi can co thé
kiém tra xem n c6 vugt qua MAX hay khong trudc khi
cho nhap mang.
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11.5.3 Xuat mang

Yéu ciu )

Viét thu tuc xuat mang cho phép nguodi st dung xuat ndi
dung mang a cho trudc voi so luong phan tur 1a n.

Y twéng
e Lan luot xuat gia tri cia n phan tr trong mang tu chi s6 0
deén chison—1.

Cai dat
Thu tuc xudt mang
Dau vao : mang a, so lwong phan tur n
DPaura :khong co

void XuatMang (int a[], int n)

{
// Xuat gia tri cua N phan tu trong mang

printf (*Noi dung cua mang la: ”);
for (int i = 0; 1 < n; i++)
printf (“sd 7, alil);
printf (“\n”);
}
Luuy
e Tham s0 n khong can thiét phai 1a tham chiéu (khong can
&) vi ndi dung s€ khong thay doi sau khi thyc hién ham.
11.5.4 Kiém tra mét phan tir cé thudéc mang
hay khong
Yéu ciu
Cho truéc mang a, so lugng phan tir n. Hay viét ham kiém
tra xem phan tir X cho trudc c¢6 thudc mang a hay khong. Néu co
hay tra lai vi tri cua x trong mang a. Nguoc lai tra vé 0.
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Y twéng

Duyét mang dé so sanh timg phan tr ctia mang a voi gia tri
x. Néu tim thiy thi thoat ra va théng bao vi tri tim dugc nay.
Nguoc lai tra vé —1.

Cai dit

Ham tim kiém mgt so cho truoc co thudgc mang hay khong
Dau vao : mang a, so lwong phan tw n, so nguyén x
Daura :chiso cuax trong a néu x trong a, nguoc lai —

int TimKiem(int a[], int n, int x)

{

// Bat dau tim tu vi tri dau tien
int vt = -1;

// Lan luot kiem tra cac vi tri
while (vt < n && al[vt] != x)
vt++;
// Kiem tra xem vong lap thoat khi nao
if (vt < n)
return vt;
return -1;

Luuy

Thay vi sit dung vong lap while, ta cling c6 thé str dung vong
lap for d€ duyét hét mang va return ngay khi gép phan tir thoa
yéu cau (bai tap).
11.5.5 Kiém tra tinh chat cia mang

Yéu cau

Viét ham cho phép klem tra xem mang a, s6 lwong phan tir n
c6 phai 1a mang toan cac sd nguyén té hay khong?



Chuong 11. Dit liéu kiéu mang (array) 63

Y twéng

Dé giai quyét bai toén dang trén, c6 3 cach nhu sau:

e Cach 1: &m sb lugng cac phan tir thoa yéu cau. Néu sb
luong nay bang dung sé lugng phan tr n cua mang thi
mang da cho toan cac phan tir thoa yeu cau.

e Cach 2: gidng cach 1 nhung ta s& kiém tra xem sb phan
tir khong thoa yéu cau co bang 0 hay khong. Néu bang 0
thi mang toan nhing phan tir théa yéu cau.

e Cich 3: chi can phét hién 1 phan tir khong thoa yéu cau
ta két luan ngay mang da cho khong toan cic phan tir
thoa yéu cau.

Cai dat

Ham kiém tra ming co toan nguyén 16 hay khéng (cdch 1)
Déu vao : mang a, sg luvong p}{an trn
Paura : 1 (todn so nguyén t6) hodc 0 (nguoc lai).

int KiemTra Cl(int a[], int n)
{

// Khol tao bien dem

int dem = 0;

// Dem so phan tu thoa man yeu cau

for (int i = 0; 1 < n; 1i++)
if (LaSNT(a[i])) // al[i] la SNT?
dem++;

// Ket luan

if (dem == n)
return 1;
return 0;

Ham kiém tra ming cé toan nguyén té hay khong (cdch 3)
Dau vao : mang a, so lwong phan tir n
Daura : 1 (toan so nguyén to) hodac 0 (nguoc lai).
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int KiemTra C3(int a[], int n)
{
// Duyet tung phan tu cua mang
// neu phat hien phan tu khong thoa
// thi return 0 ngay
for (int 1 = 0; 1 < n; 1i++)
if (!LaSNT(aflil]))
return 0;

// Duyet xong cac phan tu cua mang
// nhung khong tim thay phan tu nao vi pham
return 1;

}

11.5.6 Tinh toan trén mang

Yéu cau

Viét ham cho phép tinh tong cac s6 nguyén tb c6 trong mang
a, s0 lugng phan tir 13 n cho trude.

Y twdng

Duyét timg phan tor cua mang a. Néu phan tor nao thoa yéu

cau (1a s6 nguyén t6) thi ta cong don vao tong trude do.
Cai dat

Ham tinh tong cdc so nguyén 10 cé trong mdng
DPau vio : mang a, so luong phan trn
Daiu ra tong cdc 5O nguyén 10 ¢6 trong mang.

int TongSNT (int a[], int n)
{
// Khai bao va khoi tao bien tong
int tong = 0;
// Tong so phan tu thoa man yeu cau
for (int i = 0; 1 < n; i++)
if (LaSNT(ali])) // al[i] la SNT?
tong = tong + ali]l;
// Ket luan
return tong;
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11.5.7 Tach mang

Yéu ciu
Cho trudc mang a, s6 lwong phan tir na. Viét thu tuc tach cac
cac sd nguyén t6 co trong mang a va dua sang mang b, sb lugng
phan tir nb.
Y twéng
e S6 lugng phan tir nb trong mang b ban dau 13 0 (réng)
e Duy¢t tung phan tr cua mang a va sao chep cac phan tir
1a s6 nguyén t6 trong mang a vao mang b dong thoi ting
s6 lwong phén tir nb ctia mang n 1én 1 don vi.
Cai dat

Ham tdch cdc sé nguyén 16 tir mdng ndy vao mang khdc
Diu vao : mang a, s0 hwong phan tie n

mang b, s6 lwong phan tir nb (tham chiéu)
Daura :khong cé

void TachSNT ( MyArray a, int na,
MyArray b, int &nb)
{
// Khoi tao so luong nb cua mang b
nb = 0;

// Duyet tung phan tu cua mang a

for (int i = 0; 1 < na; i++)
if (LaSNT(a[i])) // ali] la SNT?
{
b[nb] = alil; // Them a[i] vao b
nb++;
}
}
Luuy

e Tham sd nb (s6 luong phan tir ciia mang b) 1a tham chiéu
do chiing c6 thé thay ddi khi két thiic ham.

e Phai khéi tao sé luong phan tr nb bang 0 dé cho biét
mang b chua c6 phan tir ndo.
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11.5.8 Go6p mang
Yéu ciu
Cho trude mang a va b s6 lwong phan tir na va nb.
Viét thu tuc gdp 2 mang a va b theo th tu 6 thanh mang c,
s6 lugng phén tir nc = na + nb.
Y twémg
e S6 lugng phan tir nc ctia mang ¢ ban dau bang 0.
e Chuyén cac phan tir tir mang a sang mang ¢ dong thoi
tang s6 luong phan tir ciia mang ¢ 1én 1.
e Tiép tuc chuyén cac phan tr tr mang b sang mang c
dong thoi ting s6 lwgng phan tir cia mang ¢ 1én 1.
Cai dat

Thui tuc gop hai mang thanh mjt mang

Diu vao : mang a va b s6 lu’ongphan twe na va nb
mdng ¢, s6 lwong phan tir ne (tham chiéu)

Diaura :khong cé

void GopMang( int al]
int c[]

, int na, int b[], int nb,
, 1int &nc)
{

nc = 0; // Khoi tao so luong nc cua mang cC

// Dua tung phan tu cua mang a vao mang C

for (int i = 0; 1 < na; i++)
{

clnc] = alil;

nc++;

}

// Dua tung phan tu cua mang B vao mang C
for (int i = 0; 1 < nb; 1i++)
{

clnc] = b[i];

nc++;

—
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11.5.9 Tim s6 nhé nhat/lén nhat

Yéu ciu

Viét ham tra vé sé nho nhat trong mang a, s6 luong phan tir
n cho trudc.

Y twéng

e Gia sir s6 nho nhét hién tai 13 gi tri phan tir dau tién.

e Duyét cac phan tir tiép theo cia mang. Néu c6 phan tur
nao khac nho hon sb nho nhét hién tai thi cap nhat gia tri
s6 nho nhat hién tai nay lai (bang gia tri ctia phan tir nho
hon vira tim duoc)

Cai dat

Ham tim s6 nho nhat trong mdang
Dau vao : mang a so lwong phan tir n
Dau ra : 5o nho nhat trong mang

int TimMin (int al[], int n)

{

// Khol tao bien min hien tai
int min = a[0];

// Kiem tra cac phan tu con lai
for (int i = 1; 1 < n; 1i++)
if (ali] < min)

min = a[i];

// Ket luan
return min;

}
Luuy
e Gia tri khoi tao cua min (phﬁn tr nho nhat hién tai) 1a gid
trj a[0] chir khéng phai 0 (chi s6 0).
e So sanh cac phan ttr a[i] con lai v6i min chtr khong phai
voéi a0].
e Nén chay vong lap tir 1 vi phan tir dau da duoc kiém tra.
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11.5.10 Tim s6 nhé nhat/lén nhat théa yéu cau
cho trwéc
Yéu céu

Viét ham tra vé s nguyén t6 nho nhit trong mang a, sb
luong phan tir n cho trude. Néu khong c6 thi tra vé 0.

Y twdng

Dé giai quyét bai toan dang trén, c6 3 cach nhu sau:

Cach 1: Tach céc phﬁn tor la s nguyén to co trong
mang a sang mang b (neu cd) 10i 4p dung ham TimMin
trén mang b dé tim so nho nhat c6 trong mang b nay. Sb
tim dugc chinh 1a sb nguyen t6 nho nhat.

Cach 2 : Cach nay glong y tuong tim s6 nho nhat binh
thuong. So nguyén t6 nho nhit hién tai chinh la 5O
nguyén t6 dau tién tim duoc (néu co). Tim cac sd nguyén
t6 khac trong mang a va so sanh vé6i sd nguyén to nho
nhét hién tai nay.

Cich 3 : Cach nay giéng cach viét chuong trinh tim s
nho nhat binh thudng. Ta lam nhu sau :

o Gia sir s6 min hién tai 1a phén tir dau tién.

o Duyét cac phan tur tlep theo ctia mang. Néu phan
tr nao 1a sb nguyén td, luc d6 s& xay ra 2 truong
hop :

* min hién tai khong phai 1a sb nguyén t6
thi ta cap nhat min hién tai chinh Ia )
nguyén to dang xét.

* min hién tai 1a sb nguyén t6 nhung sb
nguyén t6 dang xét nho hon min hién tai
thi ta cap nhat min hi¢n tai chinh béng )
nguyén to dang xét.

o Kiém tra xem min hién tai c6 that sy 1a s6 nguyén
t6 hay khong. Néu no 1a sb nguyén to thi tra vé



Chuong 11. Dit liéu kiéu mang (array) 69

e
A

chinh né. Néu khong (nghia 1a mang khong co sb
nguyén to nao) thi trd vé 0 theo yéu cau.

Cai dit

Ham tim s6 nguyén té’ nhé nhit trong mang (Cich 1)
Diu vao : mang a $6 luong phan e n
Paura: s6 nguyén 16 nho nhat trong mang (0 néu khéng co)

int TimMinSNT Cl(int a[], int n)
{

int b[MAX];

int nb;

// Tach cac so nguyen to trong a dua vao B
TachSNT (a, n, b, nb);

// Kiem tra mang B
if (nb != 0)

return TimMin (b, nb); // Tim min

return 0;

Ham tim 56 nguyén to nhé nhit trong mang (Cach 2)
Diu vao : mang a $6 luong phan trn
Ddura:  so nguyén té nhé nhat trong mang (0 néu khéng c6)

int TimMinSNT C2(int a[], int n)
{

int vt = 0; // Tim tu vi tri dau tien

// Trong khi chua kiem tra het mang
// va vi tri hien tai khong phai la snt
// thi duyet tiep phan tu tiep theo
while (vt < n && !LaSNT(a[vt]))

vt++;
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if (vt < n) // Tim thay so nt
{
int minSNT = alvt]; // min = so tim duoc
// Duyet cac phan tu con lai
for (int 1 = vt + 1; 1 < n; 1i++)
if (al[i] < minSNT && LaSNT(al[il))

minSNT = al[i];
return minSNT; // Ket luan
}
return 0; // Khong tim thay so nt nao

Ham tim s0 nguyén to nhé nhit trong mang (Cich 3)
DPau vio : mang a s6 luong phan trn )
Ddura: s6 nguyén to nho nhdt trong mang (0 néu khéng cé)

int TimMinSNT C3(int al[], int n)

{
// Khoi tao bien min hien tai
int minSNT = a[0];

// Duyet cac phan tu con lai
for (int 1 = 1; 1 < n; i++)
if (LaSNT (a[i]))
if (!LaSNT (minSNT) ||
(LaSNT (minSNT) && a[i] < minSNT))
minSNT = a[i];

// Kiem tra lai minSNT va ket luan
if (LaSNT (minSNT) )

return minSNT;

return O;
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Luuy

e Cach 1 va cach 2 dé hiéu nhit vi y tuong kha don gian
nhung phai qua rat nhiéu budc thuc hién. Cach 3 hoi kho
hiéu nhung bu lai cai dat rat nhanh va mang tinh tong
quat cao.

e Nén biét y twong cac cach 1am nhung chi chon mét cach
lam cam thdy dé hiéu nhéat dé cai dat va ludn st dung
cach nay.

11.511  Sap xép mang ting/giam

Yéu cau

Cho trudc mdt mang a, sd luong phan tr n. Hay viét tha tuc
sap xép mang ting dan theo trj sb.

Y tuéng

Duyét tat ca cac cac cap phan tir cia mang a dé triét tiéu cac
nghich thé. Nghich thé 1a cac cip khong ding thir tir yéu cau.

Cai dat

Thu tuc sap xép mdng tang dan
Dau vao : mang a, so lwong phan tir n
Ddaura :khong co

void SapXepTang(int a[], int n)
{
int i, 9;
// Duyet tat ca cap phan tu trong A
for (i = 0; 1 < n- 1; 1i++)
for (j =1 + 1; j < n; j++)
// Neu (a[i], alj]) nghich the
if (ali] > alj]) Then
HoanVi(al[i]l, aljl);
}
Luuy
e Chuy cac chi so chay cua hai bién 1 va j. Cach trén to1 uu
nhat do mét phan tir s€ bat cap vdi cac phan tir sau no.
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e (Con rat nhiéu thuat toan sip xép khac nhanh hon nhung
day la thuat toan don gian va dé hiéu nhat.

11.5.12 Sap xép mang tang/giam théa yéu cau
cho trwéc

Yéu ciu

Cho truéc mot mang a, so lugng phan to n. Hay sap xep
mang mang a sao cho cac 5O nguyén t6 tang dan dua vé dau
mang va cac s6 con lai giam dan dwa vé cudi mang.

Y twéng

e Cachl:

o Chuyen cac 5O nguyén t6 tir mang a sang mang b
va sap xép tang dan mang b nay.

o Chuyén céac s6 con lai (khong phai 5O nguyén t6)
tir mang a sang mang ¢ va sap xép tang dan mang
C nay.

o GO&p mang b va mang c thanh méng a.

e Cach 2 : thyc hién tuong ty nhu cach sap xép don gian ¢
phan trén, tirc 1 ta s& duyét hét tit ca cac cip phan tir
clia mang a va triét tiéu cac cip nghich thé. Cac cip (x,
y) v6ix dung trudce y s€ thude 4 truong hop sau :

o x,ydéulasd nguyén tb nhung x >y : day 1a cap
nghich thé do cac s0 nguyén to phai ting dan.

o x,y déu khong 1a sb nguyén t6 nhung x <y: day
1a cap nghich thé do cac s khong phai s6 nguyén
t6 phai giam dan

o x la khong 1a sb nguyén thvay la s6 nguyén t6 :
day la cap nghich thé do cac sb nguyén t6 phai
dung trudce cac sO khong 1a nguyén to

o x la sb nguyén t6 va y khong 1a sb nguyén t6 :
day khong phai 13 cip nghich thé do sb nguyén t6
dung trude sé khong phai nguyén to.
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Cai dat
Thii tuc sdp xép ming :  s6 nguyén to dieng trude ting din
(Cach 1) s0 con lai ding sau giam dan
Dau vao : mang a, so luong phan tir n
DPaura :khong co
void SapXepSNT (int al[], int n)

{

int b[MAX], c[MAX];

int nb, nc;

// Chuyen cac so nguyen to trong a vao b
TachSNT (a, n, b, nb);

// Chuyen cac so khong la snt trong a vao c
TachSKNT (a, n, ¢, nc);

// Sap xep mang b tang dan
SapXepTang (b, nb);

// Sap xep mang c giam dan
SapXepGiam(c, nc);

// Gop mang b va ¢ thanh mang a
GopMang (b, nb, ¢, nc, a, n);

Luuy

Thu tuc SapXepTang, SapXepGiam da trinh bay ¢ trén.
Thu tuc TachSNT va TachSKNT di trinh bay ¢ phan
trén dé tach cac sb nguyén té va cac s6 khong phai
nguyén t6 tir mét mang ra mang khac. Ngoai ra ta c6 thé
viét mot ham khac dé cung lic chia mang a ra 2 mang b
(chtra cac sd nguyén td) va ¢ (chtra cac sd khong phai
nguyén t6). (bai tap)
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Thii tuc sdp xép mdng :  so nguyén t6 dirng truwde ting dan
(Cdch 2) s6 con lai dieng sau giam dan
DPau vio : mang a, sé liong phan tir n

Diaura :khong cé

void SapXepSNT (int a[], int n)
{
int i, 3;
// Duyet tat ca cac cap phan tu trong a
for (1 = 0; i < n - 1; i++)
for (3 =1 + 1; 3 < n; j++)
// Neu (a[i], a[j]) nghich the
if (NghiChThe(a[i], aljl))
HoanVi(a[il, aljl);
}
Ham NghichThe st dung & trén duge vi€t nhu sau:

Ham kiém tra mét cdp so cé phdi nghich thé hay khéng
3 truong hop nghich thé :
X nguyén to y nguyen 16 va x > y
X khong nguyén to Y khong nguyén ovaix<y
x khong nguyén 10, y nguyén té
DPau vio : cdp s6 nguyénx, y
Daura : 1 (nghich thé), 0 (khéng nghich thé)

int NghichThe (int x, int y)

{
// De tranh viec kiem tra nhieu lan
int xLaSNT = LaSNT (x);
int yLaSNT = LaSNT(y);

// 3 truong hop la nghich the

if ((xLaSNT && yLaSNT && x > y) ||
(!xLaSNT && !yLaSNT && x < y) ||
(!'xLaSNT && yLaSNT))
return 1;

return 0;
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Luuy
e (6 thé viét tryc tiép cac truong hop nghich thé vao trong
thu tuc sap xép thay vi goi ham NghichThe nhung nhu
vay s& lam rdi chuong trinh.
e Nén kiém tra trudc x va y ¢ phai 1a s6 nguyén t6 khong rdi
gan vao bién tam dé tranh viéc tinh di tinh lai nhiéu lan.
11.5.13 Stra/Thém/Xéa mang
Yéu cau
Cho truéc mot mang a, sé lwong phan tir n. Hay viét cac
ham thyc hién céc yéu cau sau:
e Stra mot phan tir tai vi tri vt trong mang a thanh gia tri x.
e Thém mot phén tor X vao mang a tai vi tri vt.
e Xoa mot phﬁn tur tai vi tri vt trong mang a.

Y twéng
e Sira:
o Kiém tra vt ¢6 hop 1¢ hay khong (0 < vt <n).
o Cap nhat gia tri cua phan tir tai vt thanh gia tri x.
e Thém:
o Kiém tra vt ¢6 hop 1¢ hay khong (0 < vt <n).
o “Bay gia tri” cac phan tur tu vi tri vt sang phai 1
phan tir 16i “chén” phan tir x vao vi tri vt.
o Tang sb luong phan tir n ciia mang a 1én 1.
e Xoa:
o Kiém tra vt c6 hop 1¢ hay khong (0 < vt < n).
o “Kéo gia tri” cac phan tr bén phai vi tri vt sang
trai 1 phan tir.
o Giam s6 luong phan tir n cia mang a xudng 1.
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Cai dat

Thu tuc sira mjt 6 trong mang bang mot gid tri cho trudc
Pau vio : mang a, sé leong phan tir n, vi tri vt, s6 x
Diaura :khéng cé

void Sua (int al], int n, int vt, int x)
{
// Kiem tra tinh hop le cua vt
if (vt >= 0 && vt < n)
alvt] = x;

Thu tuc thém mot phdn tir vao mang tai mot vi tri nao do
Dau vao : mang a, so lwong phan twr n, vi tri vt, so x
Daura :khong co

void Them(int a[], int &n, int vt, int x)
{
// Kiem tra tinh hop le cua vt
if (vt >= 0 && vt <= n)
{
// Day tu vi tri vt sang phai
for (int i = n; i > vt; i--)
ali] = ali - 1];

// Chen x vao vi tri vt
alvt] = x;

// Tang so luong phan tu n len 1
n++;
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Thu tuc xoa mot phdn tir trong mdng tai mot vi tri nao do
Dau vao : mang a, so lwong phan tu n, vi tri vt
Daura :khong co

void Xoa (MyArray a, int &n, int vt)
{
// Kiem tra tinh hop le cua vt
if (vt >=0 && vt < n)
{
// Keo tu vi tri vt + 1 sang trai
for (int i = vt; 1 < n - 1; 1i++)
ali] = afi + 1];

// Giam so luong phan tu n xuong 1
n--;

Luuy

e Néu cén than c6 thé kiém tra sb luong phﬁn tir hién tai co
t6i da chwa, néu t6i da rdi thi khong thé thém vao nira.

e (Can than voi cac gia tri cua bién chay vong lap for.

Bai tap cuoi chwong
Ly thuyét
1. Mang la gi? Truong hop nao thi st dung mang?
2. Tinh bay cac cach khai bao kiéu, bién, hing mang va cho
vi du minh hoa.
3. Trinh bay céc thao tac truy xuét trén mang. Cho vi du
minh hoa tirng trudng hop.
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Thue hanh
Thuc hién céc thao tac sau trén mang mot chiéu a gdm céc sd
nguyén, s6 lugng phan tir phan tir 1a n.
4. Céac thao tac nhap xuat
a. Nhap mang.
b. Xuat mang.
5. Céc thao tac kiém tra
a. Mang c6 phai 1a mang toan sé chin?
b. Mang c6 phai 1a mang ting dan?
6. Cac thao tac tinh toan
a. C6 bao nhiéu s chia hét cho 4 nhung khong chia
hét cho 5.
b. Tinh tong cac s6 nguyén t6 co trong mang.
7. Céc thao téc tim kiém
a. Tim Vl tri s6 nguyen t6 dau tién trong mang néu co.
b. Tim so nho nhét trong mang.
c. Tim s dwong nhé nhit trong mang.
8. Céc thao tac xu ly
a. Tach mang trén thanh hai mang b va c, mang b
chtra cac s6 nguyén duong, mang ¢ chtra cac sb
con lai.
b. Sap xep mang giam dan.
c. Sip xép mang sao cho cac sd duong dung dau
mang giam dan, ké dén 1a cac s6 am ting dan,
cubi cung la cac sd 0.
d. Sira cac sb nguyén t6 c6 trong mang thanh s6 0.
e. Chén (thém) sb 0 dang sau cac s6 nguyén tb
trong mang
f. Xoba tit ca sb nguyén t6 co trong mang.
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) _ Chwong 12.
MOT SO KIEUADU’ LIEU
NANG CAO

Chiing ta da tim hiéu cdc kiéu dit liéu co sé cia C bao gom
kiéu sé nguyen, kiéu so thiee, kiéu ludn 1y, kiéu ky tw (6 chirong
7) va kiéu dir liéu mang (6 chwong 11). Chuwong nay sé trinh bay
cdc kiéu dir liéu ndng cao khdc bao gom kiéu chudi ky tu, kiéu
cau tric (heu triv va xir Iy div liéu phire tap), kiéu tdp tin (luu triv
va xit Iy théng tin trén dia) va kiéu con tré (quan 1y b6 nho).

12.1 Kiéu chubi ky tw (string)

12.1.1 Khai niém

Nhu ta da biét, dit li¢u kiéu char chi chira duge mot ky tu, dé
c6 thé luu trr mot chudi (nhiéu ky tu) ta s dung mang ky tu
(Chuong 11 — Dir li¢u kiéu mang).

12.1.2 Khai bao
Kiéu dir lidu chu5~i duge khai bao theo ci phap khai bao
mang mot chi€éu vdi moi phan tir co6 kieu char (ky tu).
Vi du:
char s[10];

Bién s dugc khai bdo nhu trén ¢6 thé chira dugc mot chudi cd
do dai tbi da 1a 9 ky tu (khéng phai 1a 10) do trong C chudi duoc
duoc xem 1a mot loat cac ky tu két thuc boi ky tw rong (NULL),
ky hiéu 1a\0.
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Gibng nhu cach khoi tao mang thong thuong, dé khoi tao cho
chuoi s gia tri “THCS A” ta thyc hién nhu sau:
I char S[lo] = {\TI, \HI, \CI, \S’, \ ’, \A’, \\O’};

Tuy nhién, ta c6 thé khoi tao cho chudi ngin gon hon bang
cach st dung chu6i thuong (chuoi dugc bao boi cap dau “ ). Luc
nay trinh bién dich ty dong thém vao ky tu két thuc chuoi (\0°).

char s[10] = “THCS A”;
char s[] = “THCS A”; // Tu xac dinh do dai

12.1.3 Nhap xuat chubi
Dé xuét chudi, ta co thé st dung ham printf vdi dac ta “%s”
hodc ham puts nhu sau:

Ham xudt dit ligu ra man hinh (#include <stdio.h>)

int puts(const char *s);

Ham puts xuat chudi s ra man hinh va ty dong xuong dong. Néu
thanh cong s& trd vé gia tri khong am, ngugc lai s trd vé EOF.

Vi du:
char ten[] = “THCS A”;
printf (“%s”, ten); // Khong xuong dong
puts (ten); // Tu dong xuong dong

Dé nhap chudi, ta co thé str dung ham scanf( ) voi dic ta “%s”
nhung ham nay chi doc céc ky tu tir ban phim dén khi gap ky tu
khoéng trang.

Vidu:

char ten[100;

scanf (“%$s”, &ten);
puts (ten);

Néu nhap vao “THCS A” thi chi nhan dugc chudi “THCS”
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bé nhap dugc mot chudi dﬁy du, ta su dung ham sau:

Ham nhdp dir liéu tir ban phim (#include <stdio.h>)

char *gets(char *s);

Ham gets doc tit ca cac ky tu nhdp tir ban phim dén khi gap ky
tu sang dong moi (khi ta nhin enter). Ham gets s& loai bo ky tur
enter va thém vao chudi ky tu két thuc chudi \0’. Ham gets tra
vé dija chi ciia chudi nhan duoc.

Vidu:

char ten[100];
gets (ten);
puts (ten) ;

12.1.4 Cac thao tac trén dir liéu kiéu chubi

Chuf)i chinh la mang ky tu, do d6 khong thé gan dir lidu giita
hai kiéu chuoi. Thay vao do ta sit dung 1énh strcpy dugc dinh
nghia trong string.h.

Ham sao chép chuéi (#include <string.h>)

char *strcpy(char *dest, const char *src);

Sao chép chudi src sang chudi dest, két thac khi gip ky tu két
thac chuodi. Ham tra vé dia chi chuoi dest.

-
char s[100];
s = “Tin hoc co so A”; // Sai
strcpy (s, “Tin hoc co so A”); // Dung
Trong string.h con cung cap mot s6 ham khac thao tac trén
dir liéu ki€u chudi ky tu. Mot vai ham quan trong nhu sau:

Ham chuyén chudi thanh chudi thwong (#include <string.h>)

char *strlwr (char *s);

Ham strlwr chuyén chudi s thanh chudi thuong (cac ky tu ‘A’
‘B, ..., ‘7’ thanh ‘a’, ‘b’, ... ‘z’) va tra vé dia chi ctia chudi s.
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Ham chuyén chudi thanh hoa (#include <string.h>)

char *strupr (char *s);

Ham strupr chuyén chuoi s thanh chuoi hoa (cac ky tu ‘a’, ‘b’,
, ‘2’ thanh ‘A’, ‘B’, ... ‘Z”) va tra vé dia chi cua chuoi s.

Ham dio ngwec chubi (#include <string.h>)

char *strrev (char *s);

Ham dao nguoc thir tu cc ky tu trong chudi (trir ky tu két thiic
chuoi) va trd vé€ dia chi ctia chudi két qua.

Ham so sanh hai chuéi (#include <string.h>)

int *strcmp (const char *sl, const char *s2);

Ham trd vé <0 néusl <s2; =0 néusl =s2,>0néusl >s2.

Ham noi hai chuéi (#include <string.h>)

char *strcat (char *dest, const char *src);

Ham noi chuoi src va chudi dest va tra vé dia chi cua chuoi da
duoc noi.

Ham tinh dp dai chuéi (#include <string.h>)

size t *strlen(const char *s);

Ham tra vé do dai chudi.

Ham tim chubi nay trong chuéi kia (#include <string.h>)

char *strstr(const char *sl, const char *s2);

Ham tim vi tri xuat hién dau tién cta chudi s2 trong chudi sl.
Ham tra vé dia chi cia thanh phan dau tién trong chuoi sl tim
dugc. Néu khong tim dugc thi tra vé null.
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12.2 Kiéu cau tric (struct)
12.2.1 Khai niém

Céuqtrﬁc (struct) 1a mot dang dr ligu gf‘)ﬂ} nhiéu thanh phan
khac kiéu. Moi thanh phan dugc truy xuat bang mdt dinh danh
goi la truong (field).

12.2.2 Khai bao

Kiéu dit liéu ciu triic duoc khai bao theo ct phap nhu sau:

C1i phdp khai bdo kiéu ciu tric

struct <tén kiéu ciu trac>

{
<kiéu 1> <tén trudng 1>;
<kidu 2> <tén trudng 2>;

<kiéu n> <tén trudng n>;

)i

Vi du:

struct SinhVien
{
char hoten[30];
float toan, ly, hoa;
}i
Khai bdo bién c6 thé dya trén khai bao kiéu (khong tuong
minh) nhu sau:

Cii phdp khai bdo bién ciu tric (khéng twong minh)

struct <tén kiéu clu truc>

{
<kidu 1> <tén trudng 1>;
<kiédu 2> <tén trudng 2>;

<kiéu n> <tén trudng n>;

}i

struct <tén kiéu clu truc> <tén bién cdu trac>;
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Hoic khai bo bién tryc tiép (tudng minh) nhu sau:

Cii phdp khai bdo bién céu tric (twong minh)

struct <tén kiéu clu truc>

{
<kiéu 1> <tén trudng 1>;
<kiéu 2> <tén trudng 2>;

<kidu n> <tén trudng n>;
} <tén bién cdu truc>;

Vi du:

struct SinhVien
{
char hoten[30];
float toan, ly, hoa;
} svl, sv2, sv3; // Tuong minh

struct SinhVien sv4, sv5; // Khong tuong minh

Céch khai bao dang tudng minh cho ta d& nhan thdy mdi
quan hé giita bién va truong. Tuy nhién trong ciu trac chuong
trinh ctia C thuong doi hoi khai bao tham s6 bang dinh danh
kiéu nén viéc khai bao tuong minh nhu trén it dugc st dung.

D¢ khdi tao gia tri cho bién cau tric, ta st dung cach sau:

Cii phdp khai bdo bién bin ghi (twong minh)

struct <tén kiéu clu truc>

{
<kiéu 1> <tén trudng 1>;
<kiéu 2> <tén trudng 2>;

<kiéu n> <tén trudng n>;
}<tén bién clu truc> = {<gid tri 1>,..,<gid tri n>};
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Vi du:

struct SinhVien

{
char hoten[30];
float toan, ly, hoa;
} svl = {“Nguyen Van A”, 10, 7.5, 9}, sv2, td3;

12.2.3 Truy xuéat di¥ liéu kiéu ban ghi
Chung ta khong thé nhap xuét truc tiép dir liéu kiéu cdu tric

ma chi c6 thé nhap xuat thong qua cac trudng cua cau truc do.
D¢ truy xuat dén trudng cia cau tric ta st dyng toan tir cham.

Cu phap truy xudt dén cdc truwong cua cdu triuc

<tén bién clu truc>.<tén trudng>

Vidu

struct SinhVien sv;

strcpy (sv.hoten, “Nguyen Van A”);

sv.toan = 10;
sv.ly = 7.5;
sv.hoa = 9;

printf (YHo ten sinh vien: %s\n”, sv.hoten);
printf (“DTB: %.2f”, (sv.toan + sv.ly + sv.hoa)/3);

12.2.4 Gan dir liéu kiéu ban ghi

Déi vé6i 2 dir liéu ban ghi c6 cung kiéu, ching ta c6 thé thuc
hién phép gan theo céc cach sau day:

Thong qua cdc truwong (twong minh)

<bién cdu trac dich>.<trudng 1> :=

<bién cdu trtc ngudn>.<trudng 1>;
<bién cdu truc dich>.<trudng 2> :=

<bién cdu trac ngudn>.<trudng 2>;




86 Chuong 12. Mot s6 kiéu dir liéu nang cao

Sir dung Iénh gan

<bién cdu trac dich> = <bién cdu trac ngudn>;

Vi du:

struct SinhVien
{
char hoten[30];
float toan, ly, hoa;
} svl = {“Nguyen Van A”, 10, 7.5, 9}, sv2;

sv2 = svl; // Cach 1
strcpy (sv2.hoten, svl.hoten); // Cach 2
sv2.toan = svl.toan;

sv2.ly = svl.ly;

sv2.hoa = svl.hoa;

12.3 Kiéu tap tin (file) va kiéu con tré (pointer)

Cac kiéu dir liéu ta da khao sat déu hién dién trong bo nhé
RAM khi khoi dong chwong trinh, nhung khi cham dit chuong
trinh cac dir liéu trén bj x6a mat, vi vay viéc luu trir dir li€u lau
dai hodc str dung lai nhiéu 1an khéng thé thyc hién dugc. C da
tao mot kiéu cho phép ta luu trit dir li¢u lau dai trén dia mém
hodc dia ctg goi 1a dit liéu kiéu file. C6 hai loai tap tin 1a tap
tin van ban (text file) va tap tin nhi phan (binary file).

Kiéu con tré (pointer) 1a mot loai dir liéu co kich thudc 2
byte, khong dung dé chira dit 1iéu ma 1 chira dia chi Segment va
Offset ctia mot bién khac hay néi cach khac bién con tré dang
trd dén bién ma néd dang chtra dia chi. Bién con tré dugc sit dung
trong cach bai toan quy hoach dong...

Trong khuén khd chuwong trinh Tin hoc co sé A s& khong
ban dén hai kiéu nay. Sinh vién c6 thé tham khao céc tai liéu
chuong trinh Tin hoc co s& A2 dé tim hiéu thém.
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Bai tap cudi chwong

Ly thuyét
1. Trinh bay khai niém ki€u chuo6i? M6 ta cach khai bao va
st dung no.

2. Trinh bay khai niém kiéu ciu triic? Mo ta cach khai bao
kiéu, bién, hang ban ghi. Cho vi du minh hoa.

Thuc hanh
3. Tap st dung cac ham trong thu vién string.h
4. Dé biét mot thi sinh dau hay rét trong mot ky tuyén sinh,
ta can luu cac thong tin nhu Ho tén thi sinh, khu vuc (1,
2,3), nhém (1, 2, 3), tong diém 3 mon.
a. Nhap thong tin n thi sinh.
b. Lap danh sach cac thi sinh dau véi diém chuan
nhu bang sau:

Khuvwe 1 | Khuvue 2 | Khu vuc 3
Nhom 1 18 17 16
Nhom 2 17.5 16.5 15.5
Nhom 3 17 16 15

In danh sach di sap xép theo diém giam dan.







