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1.1. Khai niém mang

« Tap hop hiru han cac phan tlr cung kiéu,
lwu trir ké tiép nhau trong bd nhé

« Céac phan t&r trong mang c6 cung tén (1a
tén mang) nhwng phan biét vé&i nhau & chi
sb cho biét vij tri ciia né trong mang

* Vidu:
— Bang diém cla sinh vién
— Vector
— Ma tran




1.2. Khai bao va str dung mang

« Khai bdo mang (mét chiéu)
KieuDulLieu tenMang [kich_thworc];
* Trong do
— KieuDuLieu: kiéu di¥ liéu ciia cac phan tir
trong mang
—tenMang: tén ctia mang
— kich_thwée: sb phan t&r trong mang
* Vidu
int mangNguyen[10];  // khai bao mang 10
phan t&r co kiéu dir liéu int

1.2. Khai bao va str dung mang

« C4p phat bd nhé
— Céc phan tl trong mang duoc cap phat cac 6
nh& ké tiép nhau trong bé nh¢
— Bién mang lwu trir dia chi 6 nho dau tién
trong vung nhé& dwoc cap phat
« Ngén ng¥ C danh chi sb cac phan tr trong
mang bat dau tt 0
— Phan t&r tht i trong mangNguyen duoc xac
dinh b&éi mangNguyen [i-1]

l_> mangNguyen[0] | mangNguyen|[1] _ mangNguyen|[9]
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mangNguyen




1.2. Khai bao va str dung mang

« Khai bdo mang nhiéu chiéu
KieuDulLieu tenMang[size,][size,]...[size];
Trong do
* size, la kich thwdc chiéu th i cia mang
« Mang mdt chiéu va mang nhiéu chiéu
— Méi phan t&r ciia mang ciing 18 mét mang
=> mang nhiéu chiéu
* Vidu
— int a[6][5] ; //mang 2 chiéu
— int b[3][4][5]; // mang 3 chiéu

1.2. Khai bao va str dung mang

» Str dung mang
— Truy cap vao phén ter thdng qua tén mang va
chi sO cua phan t&r trong mang
tenMang[chi_sb_phan_td]
— Chu y: chi sb bat dau tw 0
* Vidu
—int a[4];
— phan tlr dau tién (thr nhat) cia mang: a[0]
— phan t&r cudi cung (thr tw) clia mang: a[3]
— a[i]: 1a phan t&r th&r i+1 cia a




1.2. Khai bao va str dung mang

* Vidu (tiép)
—int b[3][4];
— phan t& dau tién clia mang: b[0] 1& mét mang
mot chiéu
— phan tlr dau tién ctia mang b[0]: b[0][0]
— b[i][j]: 1& phan t& the j+1 cda b]i], b[i] 1a phan
tir thir i+1 cia b

Khai bdo hang sb c6 kiéu mang

* S&r dung #define

#define TEN MANG {Gia tri 1, Gia tri 2,... Gia_tri n}
— Lwu y: khoéng thé truy cap vao phan tir cla
mang

* St&r dung tlr khéa const
const KieuDuLieu TEN_MANG[Kich thuéc] = {Gia tri 1,
Gia tri_ 2, ..., Gi&_tri n};
Lwuy:
— Néu khong khai bdo Kich_thuéc thi kich thwdc cla
mang la sb lwong gia tri st dung khi khai béo
— Néu s6 Ivgng gia tri nhd hon Kich_ thuéc mang, cac

phan t&r khéng dwoc gan sé nhan gia tri 0
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Khai bdo hang sb c6 kiéu mang — Vi du

const int CONST_ARR1[5] = {1,2,3,4,5}

consT_ARR1: [ENIENENREEES

const int CONST_ARRZ2[ ] ={1,2,3,4}

CONST_ARR2: [EIEENERES

const int CONST_ARR3[5] = {1,2,3}

coNsT_ARR23: IEIENIEREIED

1.3. Cac thao tac co ban trén mang

a. Nhap di¥ liéu cho mang
» Khé&i tao gia tri cho mang ngay khi khai
bao
—int a[4] ={1,4,6,2};
—int b[2][3]={ {1,2,3}, {4,5,6} }:
— Sg“') lwong gié‘ tri khéi tao khéng dwoc I&n hon
sO lwong phan tr trong mang
— Néu sb lwong nay nhd hon, cac phan ti con
lai dwoc khéi tao gia tri 0




1.3. Cac thao tac co ban trén mang

a. Nhap dir liéu cho mang
- Cg’) thé xac dinh kl’cr) thuié’c’méng thdng qua
sO gia tri kh@i tao neu de trong kich thwéc
mang
—int array1 [8] = {2, 4, 6, 8, 10, 12, 14, 16};
—intarray2 [] =42, 4, 6, 8, 10, 12, 14, 16};
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1.3. Cac thao tac co ban trén mang

a. Nhap di¥ liéu cho mang
« Nhap di liéu tir ban phim bang ham scanf
—int a[10];
— Nhap di¥ liéu cho a[1]: scanf(“%d”, & a[1]);
— Nhap di¥ liéu cho toan bd phan tlr cia mang a
=> St dung vong lap for
e Lwuy
— Tén méng la mdt hang (hang con tré) do d6
khong thé thye hién phép toan véi tén mang
nhw phép gan sau khi da khai bao
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1.3. Cac thao tac co ban trén mang

#include <stdio.h>
#define MONTHS 12
int main () {
int rainfall [MONTHS], 1i;
for ( i=0; i < MONTHS,; i++ ) {

printf (“Nhap vao phan tu thu
gd: %, i+l1);
scanf ("%d", &rainfall[i] );

}

return O;
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1.3. Cac thao tac co ban trén mang

a. Nhap di¥ liéu cho mang

e Lwuy

—Néu s phan t& clia mang duoc nhap tir ban
phim va chi biét trwdc so phan ttr toi da toi da
=> khai bao mang v&i kich thudc toi da va s
dung bién lwu sO phan t thic sy ciia mang.

— Vi du: Khai bdo mang s6 nguyén a c6 toi da
100 phan ttr. Nhap tlr ban phim s6 phan to
trong mang va gia tri cac phan t doé....
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1.3. Cac thao tac co ban trén mang

#include<stdio.h>
#include<conio.h>
int main() {
int a[100];
int n, i;
do{
printf (“\n Cho biet so phan tu cua mang: “);
scanf (“%d”, &n) ;
}while (n>100] |n<=0) ;
for(i = 0; 1 < n; i++){
printf(ta[%d] = ", i),
scanf ("%d",&a[i]) ;
}
getch() ;
return O;
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1.3. Cac thao tac co ban trén mang

b. Hién thj di¥ liéu trong mang
— Dung ham printf()
— D& hién thi tat ca cac phan t&r: dung vong for

* Vidu
— Hién thi mét phan t&r bat ki
— Hién thj t4t ca cac phan t&, mbi phan ti trén
mot dong
— Hién thj tAt ca cac phan tlr trén mét dong,
cach nhau 2 vi tri
— Hién thi tirng k phan tl trén mot dong
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1.3. Cac thao tac co ban trén mang

#include <stdio.h>
#define MONTHS 12
int main () {
int rainfall [MONTHS], 1i;
for ( i=0; i < MONTHS; i++ ){
printf (“Nhap vao phan tu thu
gd: v, i+l);
scanf ("%d", &rainfalll[i] );
}
for ( i=0; i < MONTHS; i++ )
printf( "%$2d ” , rainfalll[i]);
printf ("\n");
return O;
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1.3. Cac thao tac co ban trén mang

c. Tim gié tri I&n nhat, nhd nhét
« Tim gia trji I&n nhét
— Gia st phan tlr d6 la phan tlr dau tién
— Lan lwvot so sanh véi cac phan ti con lai
— Néu I&n hon hodc bang => so sanh tiép
—Néu nhé hon => coi phan tr nay 1a phan té
|&n nhat va tiép tuc so sanh
— Cach lam?
« Tim gia tri nhd nhét: twong tw

20
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1.4. Tim kiém trén mang

« Bai toan
— Cho mang di¥ liéu a va mét gia tri k
—Tim cac phan tl]j trong mang a cé gia tri bang
(giong) voi k. Néeu c6 in ra vi tri (chi s0) cac
ph’én tir nay. Nguoc lai théng bao khéng tim
thay
« Cach lam
— Duyét toan bd cac phan tir trong mang
— Néu a[i] bang (giébng) k thi lwu lai chi sé i
— St dung mét bién dé xac dinh tim thay hay
khéng tim thay

21

1.4. Tim kiém trén mang

* Phan tich
— Duyét toan bd cac phan ti
+ VVong lap for (while, do while)
— Lwu lai i néu a[i] bang (giéng) k
« S dung mang lwu chi sb
— Bién xac dinh tim thiy hay khéng tim thay
« Bién nhan gia tri 0 hoac 1

« Bién nhan gia tri 0 hodc >=1 (tim th4y thi tdng gia
tri)

22
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1.4. Tim kiém trén mang

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

int main () {
int a[100], chi_so[100];
int n;//n la sé phadn t& trong mang
int i, k, kiem tra;
printf (“Nhap vao so phan tu cua mang:”);
scanf (“%d”, &n) ;
printf (“Nhap vao gia tri tim kiem:”);
scanf (“%d”, &k) ;
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1.4. Tim kiém trén mang

kiem tra = 0;
// Duyét qua tidt ca cac phén tu
for(i = 0;i<n;i++)
if(a[i] == k)
{
chi_so[kiem tra] = i;
kiem tra ++;

24
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1.4. Tim kiém trén mang

if (kiem tra > 0){
printf (“Trong mang co %d phan tu co
gia tri bang %d”,kiem tra, k);
printf (“\nChi so cua cac phan tula:"“);
for(i = 0;i < kiem tra;i++)
printf (“%3d”,chi_so[i]);
} else

printf (“\n Trong mang khong co phan
tu nao co gia tri bang %d4”,k);

getch() ;
return O;

} 25

1.5. Sap xép mang

« Baitoan
— Cho mang a gom n phan tir. Sap xép cac
phan ttr cia mang a theo thir tw tang
dan/giam dan

23|78|45| 8 | 32|56

! |
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1.5. Sap xép mang

- Giai thuat sap xép
— Sap xép thém dan (insertion sort)
— Sap xép lwa chon (selection sort)
— Sap xép ndi bot (bubble sort)
— Sap xép vun dbng (heap sort)
— Sap xép nhanh (quick sort)
— Sap xép tron (merge sort)
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Giai thuat sap xép lwa chon

Y twéng
« Lan sap xép thr 1:
— Doan da duoc sap xép: chwa c6 phan tr nao
— Poan chwa duoc sép xép: cd n phan ti t a,, ay,...,
an-1 z 2 ~
— So sanh a, v&i g, (1=j < n-1). Néu a, > a; thi doi cho
— Sau lwot sép xép nay a,da dang tho tw
« Lan sap xép thr 2:
— Poan da dwoc sap xép: a,
— Poan chwa duoc sap xép: a;, a,, ..., a4
— So sanh a, voia, (2 <j<n-1). Néu a, > g, thi d6i chd

— Sau lwot sép xép nay a, da dang the tw e

14



Giai thuat sap xép lwa chon

« Lan sap xép thwr i:
— Doan da dwoc sap xép: ay as,...,a;,
— Poan chuwa duwoc sdp xép: a4, a, ..., @,
— So sanh a,, voia, (i < j < n-1). Néu a, > a; thi d6i chd
— Sau lwot sap xép nay a,_, da dung th ty

« Thuat toan dirng khi day chwa dwoc sap
xép chi co 1 phan to

29

1.5. Sap xép mang

- A={12,5,3,4};

Lwot 1 Luot 2 Luwot 3
12 3 3 3
5 12 4 4
3 5 12 5
4 4 5 12

30




Lwu doé thuat toan sap xép lwa chon

Bt dau

/ Infan} > Kétthuc )

1.5. Sap xép mang

//Khai bao cac bien
int a[l100];
int i, Jj, tmp;

//Sap xep
for (1 = 0; i < n-1; i++)
for (j = i+1l; j <n ; j++)
if ( a[i] > a[jD){

tmp = a[i];
afi]l= al[3jl-
a[j]l= tmp;

32
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1. Mang

2. Con tré

2.1. Khai niém, khai bao con tré

2.2. Toan tr dia chi, toan t&r ndi dung
2.3. Phép toan trén con trd

2.4. Con tré va mang

3. Xau ki tw

33

2.1. Khai niém, khai bao con tré

- Dia chi va gia tri cia mét bién
— B& nhé nhw moét day cac byte nho.
— Cép byte nh¢& dwoc xac dinh mét cach duy
nhat qua mét dja chi.
— Bién dworc lwu trong bd nho.
— Khi khai bao mét bién

Chu’o’ng trinh dich sé& cap phat cho bién d6 moét sé & nhé lién
tiép da dé chtra ndi dung cua bién. Vi du mét bién sb nguyén
(int) dwoc cap phat 2 byte.

+ Dia chi ciia mét bién chinh la dia chi clia byte dau tién trong
sb do.

34
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Dia chi va gia tri cia mot bién (tiép)

« M6t bién luén co 2 dic tinh:
— Dia chi cua bién
— Gia tri ca bién

* Vidu

ot 1,3 NG
i= 3; i FFEC 3

j = i 4+ 1; j FFEE 4

35

Khai niém va khai bao con tro

« Con tré [a mot bién ma gia tri ctia né la dia chi
cta mét vung nh¢

* Khai bao con tro:
KieuDulieu *tenBienConTro;

« Mbt con trd chi co thé tré téi mot dbi twong cung
kiéu.

* Vidu:
int *p; i FFEC 3
. ~
P = &1; P FFEE FFEC

36
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2.2. Toan t&r dia chi va toan tr ndi dung

« Toan tlr &: Tra vé dia chi clia bién.

« Toan tlr *: Tra vé gia tri chra trong vung nh&
dwoc tré béi con tro.

» Ca hai toan t&r * va & c6 dd wu tién cao hon tét
ca cac toan tir sO hoc ngoai trir toan tir dao dau.

* Vidu:

int main()
{
int i = 3, *p;
P = &i;
$X \n", p, &i);
%d \n", *p, 1i);

printf("p = %X va &i

printf("*p = %d va i
getch();
return 0; 37

2.2. Toan t&r dia chi va toan tr ndi dung

« Mot bién con tré cé thé dwoc gan béi:
Dia chi clia mét bién khac:
bienConTro = &bienKhac;

Gia tri cia mot con tré khac (t6t nhat 14 cung
kiéu):
bienConTrol = bienConTro2;
Gia tri NULL (s 0):
bienConTro = 0;// hodc bienConTro = NULL
Gan gia tri cho bién con tré:
*bienConTro= GIA TRI;

38
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{

int main()

int i =3, j = 6;

int *pl, *p2;
Pl = &i;/
P2 = &j;

*pl = *pz;
getch() ;
return O;

A~

N

i

Pl
P2

i
J
Pl
P2

FFEC 3
FFEE 6
FFDA FFEC
FFDC FFEE

FFEC <:>

FFEE 6
FFDA FFEC
FFDC FFEE
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{

int main()

int i =3, j = 6;

int *pl, *p2;
Pl = &i;/
P2 = &j;

*pl = *p2;
getch() ;
return O;

A~

N

i

Pl
P2

i
J
Pl
P2

FFEC 3
FFEE 6
FFDA FFEC
FFDC FFEE

FFEC 3
FFEE 6

on (e

FFDC FFEE

40
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* Khai bao: void *ten bien con_ tro;
« Con trd d&c biét, khéng co kiéu
« C6 thé nhan gia tri 1a dia chi cia mét bién
thudc bat ky kiéu dir liéu nao.
* Vi du:
void *p, *q;
int x = 21;
float y = 34.34;
P = &x; q = &y;

41

2.3. Cac phép toan lam viéc véi con tro

« Coéng/trlr con trd v&i mét sb nguyén (int, long) — Két
qua la mét con tré cung kiéu
ptr--; //ptrtrd dén vi tri ctia phan t& dirng trwdc

 Trr hai con tré cho nhau
— Két qua 1a mét sb nguyén
— Két qua nay néi lén khoang cach (sé phan tt thuodc kiéu di liéu
cua con trd) & gilra hai con tro.
« Céc phép toan: Cong, nhan, chia, lay sb dw vé&i toan
hang la con tré la khéng hop 1é.
« Vidu: (p2 tré dén sb nguy&n nam ngay sau x trong bd
nh&)
int x, *pl, *p2;
pl= &x;
pP2= pl+l;

42
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9.2.4. Con tré va mang

« V&i mang mét chiéu cé tén 13 a thi
— Gia tri cla a la dia chi 6 nhé dau tién cla
vung nhé chwa mang a.
— Gia trj ctia a 6 gia tri bang &al[0]
— Gia tri cGia a khong thé thay dbi.
» Gia sty co6 khai bao: int a[10], *p;
Neu p =a thi al0] a[l] .. all .. a[9]
p tro t&i a[0]

p + 1 trd t&i a[1] D/ N
IS

p + i trd toi afi] o1 pri

43

1. Mang
2. Con tré

3. Xau ki tw
3.1. Khai niém xau ki tw
3.2. Khai bao va str dung xau
3.3. Cac ham xtr ly ki tw
3.4. Cac ham x ly xau

a4
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2.1. Khai niém xau ki ty

« Xau ki tw (string) 1a mét day cac ki tw viét lién
tiép nhau
_ Ky tw két thic xau: ‘0’ (ma ASCII Ia 0)
— D¢ dai xau la s6 ki tw co trong xau khong gom ky tu

két thuc xau

* Vi du: “Tin hoc”, “String”

* Lwu tri: két thdc xau bang ki tw \0’ hay NUL
(ma ASClIl 1a 0)

lT’ ‘i! 1 n 1 [ 1 lh’ SO! lC’ ‘\0!
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2.1. Khai niém xau ki ty

e So sanh
— Xau ki tw va mang ki tw?
« Tap hop cac ki tw viét lién tiép nhau

* Sw khac biét: xau ki tl_:l’ co ki tw két thuc xau, mang
ki tw khdng co ki tw két thuc xéau

— Xau ki tw “A” va ki ty ‘A?
< A 1a 1 kit
+ “A”1a 1 xau ki tir, ngoai ki tw ‘A con c6 ki ty \0" =>
gdm 2 ki tw

46
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2.2. Khai bao va str dung xau

a. Khai bao xau

» Cu phap 1
char tenXau [kich_thuwdrc];
* Lwuy:

— P& Iwu trir modt xau ¢6 n ki tw ching ta can
moét mang co kich thwéc n+1
* Vidu
—Pé lwu triv xéy “T[n hoc’: chung ta’phéi khai
bao xau c6 soO phan tr toi da it nhat |a 8
char str [8];

47

2.2. Khai bao va str dung xau

a. Khai bao xau
» Cuphap 2
char tenXau [kich_thuwdrc] = Gia_tri;
* Lwuy:
— Kich_thwoc = d6 dai (Gia_tri) + 1

— C0 thé khong can khai bao kich_thuoc: khi d6 kich
thwéc bién tenXau 1a do dai (Gia_tri) + 1

* Vidu
char str1[10] = “BKHN”;
char str2[5] = “SolCT”; //Li
char str3[ ] = “SolCT”; //Bung

48
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2.2. Khai bao va str dung xau

b. Truy cap vao mét phan t& cda xau
» Cu phap:
tenXau [chi_sb_cua_ki_tu]
* Vidu
char quequan[10];
Gia st xau nay c6 ndi dung la “Ha noi”

= quequan]|0] lwu triv ‘H’
quequan([1] ‘a’
quequan|[o] T
quequan[7] \O’ "

Khai bao hang sb co kiéu xau ky tw

* Str dung #define
#define TEN XAU Gia tri
Vidu: #define DAI HOC “BKHN”
» St dung tir khoéa const
const char TEN XAU[Kich thuéc] = Gia_ tri;
Vidu: const char DAI HOC[5] = “BKHN”;
— Khi khai bao véi twr khéa_const, kich thwéc phai du
dé chira ky tw \0’
« Tét hon: khong khai bao kich thwéc hang xau ky tw

50
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2.3. Cac ham xu ly ki tw

- Tép tiéu dé st dung: ctype.h
- char toupper(char ch): chuyén ki tw thwdng
thanh ki tw hoa

char ch = ‘a’;
toupper(ch) ;// ch
toupper(‘'B’) ;//ch

\AI .
14
\BI .
14

« char tolower(char ch): chuyén ki tw hoa thanh ki
tw thwdng
char ch = ‘A’ ;

ch = tolower(ch);// ch
ch = tolower('b’);//ch

\al .
14
\bl .

4
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2.3. Cac ham xu ly ki tw

- intisalpha(char ch): kiém tra xem ki tw c6 phai chi®
cai hay khéng (‘a’...’z'’A,..’Z))

- intisdigit(char ch): kiém tra chir sb (‘0,'1°,..9")

- intislower(char ch): kiém tra chir thwong

- int isupper(char ch): kiém tra chir hoa

« intiscntri(char ch): kiém tra ki tw diéu khién (0-31)

* int isspgce(char ch): kiém tra ki tw d4u cach (ma
32), xudng dong (\n’ 10), dau dong (\r’ 13), tab
ngang (‘\t’ 9), tab doc (\v’ 11)

« trd vé khac 0 néu dung, ngwoc lai trd vé 0
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2.3. Cac ham xu ly ki tw

#include<stdio.h>
#include<conio.h>
#include<ctype.h>
int main () {
char ch;
printf (*“Nhap vao mot ki tu: “);
fflush(stdin) ;
scanf (“%c”, &ch);

53

2.3. Cac ham xu ly ki tw

if (isupper(ch)) {
printf (“Ki tu nay la chu hoa\n”);

printf (“Ki tu chu thuong tuong
ung %c\n”,tolower(ch)) ;

}else if (islower (ch)) {
printf (“Ki tu nay la chu thuong\n”);

printf (“Ki tu chu hoa tuong ung
%c\n” , toupper (ch)) ;

}
getch() ;
return O;

54
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2.3. Cac ham xu ly ki tw

Vao ra xau ki tw
« Tép tiéu dé: stdio.h
* Nhap xau ki tw
— gets(tenXau);
— scanf(“%s”,&tenXau);
« Hién thj xau ki ty
— puts(tenXau);
— printf(“%s”, tenXau);
* Sy khac nhau gilra gets va scanf?

55

2.4. Cac ham x ly xau ki tw

Tép tiéu dé: string.h
* int strlen(char]] ten_x\au): trd vé dd dai xau tinh
dén truwdce ky tw \O’ dau tién trong xau

char s[] = “Tin hoc dai cuong”;
int n;

n = strlen(s);// n = ?

s[7] = 0;

n = strlen(s);// n = ?
printf (“Xau: %s”,s)//Hién thi?

56
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2.4. Cac ham x ly xau ki tw

+ strcpy(char(] xauDich, char[] xauNguon): sao
chép ndi dung xauNguon va xauDich
— Lwu y: khéng dung phép gan gié tri cho cac bién xau

char sl1l[] = “Tin hoc”, s2[10];

strcpy(s2, sl);// s2 = “Tin hoc”
strcpy(sl, “Tin hoc dai cuong”);

57

2.4. Cac ham x ly xau ki tw

« int stremp(char(] xau_thr_nhét, char(]
xau_the_hai): so sanh hai xau
— gia tri 0 : hai xau giébng nhau
— gia tri<0: xau th(r nhat nhd hon xau the hai
— gia tri >0: xau th&r nhat I&n hon xau the hai
* Quy tac: so sanh lan lwot cac ky tw tv dau mbi
xau.
— Xau nao xuét hién ky tw c6 ma ASCII Ion hon trwéce
thi I&n hon
— Tét ca cac ky tw gibng nhau thi hai xau bang nhau
* Vidu: “Tin hoc” > “TIN hoc dai cuong”
“Tin hoc” = “Tin hoc”
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Ham int () - Vidu

char s1[30], s2[20];
printf (“Nhap xau thu nhat:”);
fflush(stdin) ; gets(sl);
printf (“Nhap xau thu hai:”);
fflush(stdin) ; gets(s2);
if (strcmp(sl,s2)>0)

printf (“Xau thu nhat lon hon”);
else if (strcmp(sl,s2)<0)

printf (“Xau thu hai lon hon”);

else printf (“Hai xau giong nhau”);

Khéng so sanh tryc tiép 2 xau
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2.4. Cac ham x ly xau ki tw

« char]] strcat(char][ ] xauDich, charf ] xauNguon):
ghép ndi dung xau ngudn vao sau ndi dung xau
dich

char sl[] = “Hello,”, s2[20];
printf (“Nhap ten:”);

fflush(stdin) ; gets(s2);

strcat(sl, s2);//s1l = ?
strcat(sl,”.Start game!”); //sl = ?
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Thao luan
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