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Mang mot chiéu

Khai niém

Khai bao

Thao tac trén mang

Ham c6 mang mét chiéu 1a tham sb

Mang nhiéu chiéu

Khai niém

Khai bao

Thao tac trén mang

Ham c6 mang nhiéu chiéu la tham so
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Pat van dé

Vidu
m Chwong trinh can lwu trir 3 s6 nguyén?
=> Khai béo 3 bién int al, a2, a3;
m Chuwong trinh can lwu trir 100 s6 nguyén?
=> Khai bao 100 bién kiéu s6 nguyén!
m  Nguwdi ding mudn nhap n s6 nguyén?
=> Khong thwc hién dwoc!
Giai phap
= Kiéu di liéu méi cho phép Iwu trir mét day cac so
nguyén va dé dang truy xuat.
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Mang mét chiéu

Khai niém

Khai bao

Thao tac trén mang

Ham cé mang mot chiéu la tham so
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5.1.1 Khai niém

Khai niém

m LA modt kiéu di¥ liéu co cau tric do ngudi 1ap trinh
dinh nghta.

m Biéu dién mét day cac bién cé cung kiéu. Vi du:
day cac s6 nguyén, day cac ky tuw...

m Kich thuwéc duoc xég dinh ngay khi khai bao va
khong bao gi¢ thay doi.

= C ludn chi dinh mét khdi nhe lién tuc cho mét bién
kieu mang.
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5.1.2 Khail bao

Khai bao twong minh

<kiéu co s&> <tén bién mang>[<sdé phan tu>];
<kiéu co s&> <tén bién mang>[<N1>] [<N2>]..[<Nn>];

m <N1>, ..., <Nn>: sd lwgng phan t& ctia mdi chiéu.

Lwu y

m Phéi xac dinh <s6 phan t&> cu thé (hang) khi khai
bao.

Mang nhiéu chiéu: <tdng s6 phan tl> = N1*N2*...*Nn
B nhé sir dung = <tbng s6 phan tir>*sizeof(<kiéu co’
SO>)

m Mot day lién tuc c6 chi s6 tr 0 dén <tdng s6 phan
tr>-1
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Vidu

U int ManglChieu[10];

Khai bao twong minh (tt)

ManglChieu [0111213141516171819J

U int Mang2Chieu[3] [4];

Mang2Chieu O
1

3 9 10 11

NENNENNES
L

2

7156
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Khal bao khong twong minh

Cu phap

m Khong twéng minh (théng qua khai béo kiéu)
typedef <kiéu co s&> <tén kiéu mang>[<sd phan t&>];
typedef <kiéu co s&> <tén kiéu mang>[<N1>]..[<Nn>];

<tén kiéu mang> <tén bién mang>;

Vidu

typedef int ManglChieu[10];
typedef int Mang2Chieu[3] [4];

ManglChieu ml, m2, m3;
Mang2Chieu m4, m5;
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SO phan tlr cia mang

Phai xac dinh cu thé s6 phan t& ngay luc khai
bdo, khoéng dwoc st dung bién hodc hang
thwong

int nl = 10; int a[nl];
const int n2 = 20; int b[n2];

Nén st dung chi thi tién x&r ly #define dé dinh
nghia s phan t&r mang

#define nl 10

#define n2 20

int a[nl]; // < int a[l10];

int b[nl][n2]; // @ int b[10][20];
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Ligu d

3¢ lao irinh:

Co

Khéi tao gia tri cho mang luc khai bao

GOm cac cach sau

m Khditao gia tri cho moi phan tir clia mang
Uint a[4] = {2912, 1706, 1506, 1904};
0 1 2 3
a 2912 | 1706 | 1506 | 1904 |

m Khdi tao gia tri cho mot sé phan tlr dau mang
Uint a[4] = {2912, 1706};

0 1 2 3

a 2912 | 1706 | | J
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s laop irinn:

Co

Khéi tao gia tri cho mang luc khai bao

GOm cac cach sau

m Khditao gia tri 0 cho moi phan t& clia mang

Uint af[4] = {0},

. oo ool

m Tw ddng xac dinh sb6 lwong phan to

Uint a[] = {2912, 1706, 1506, 1904} ;

0 1 2 3
a 2912 | 1706 | 1506 | 1904 |
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5.1.3 Truy xuat dén mét phan to

Théng qua chi sb

U<tén bién mang> [<chi s6>]

Vi du 0 1 23
m Cho mang nhu sau [ I I I J

Uint al[4];

m CAc truy xuat
O Hop lé: a[0], a[1], a[2], a[3]
O Khong hop lé: a[-1], a[4], a[5], ...
=> Cho két thwérng khdng nhw mong mudn!
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Gan di liéu kiéu mang

Khong duwoc sir dung phép gan théng thuwdng

ma phai gan truc tiép gitra cac phan tlr twong
rng

;].X - iz]; — E].X -> X;;//Sai
<bién mang dich>[<chi sé th@ i>] = <gia tri>;

Vidu

#define MAX 3
typedef int MangSo[MAX] ;
MangSo a = {1, 2, 3}, b;

b = a; // Sai
for (int 1 = 0; i < 3; i++) b[i] = a[i];
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Mét so 16i thwérng gap

Khai bao khong chi ré s lwong phan tor
m intaf]; = int a[100];
SO lwong phan tl liéen quan dén bién hodac
hang
m intnl =10;inta[nl];
Khoi tao cach biét voi khai bao
m intaf4]: a = {2912, 1706, 1506, 1904}:
> int a[4] = {2912, 1706, 1506, 1904};
Chi s6 mang khéng hop 1é
m intal4];
m al-1]=1,; a[10] =0;
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5.1.4 Mot sb bai todn trén mang 1 chiéu

Nhap mang

Xuat mang

Tim kiém mot phan t& trong mang

Tim gia tri nhé nhatllén nhat cta méng
Sap xép mang gidm danitang dan

Thém/X6a/Stra mét phan tr vao méng
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Nhap mang

Poan chwong trinh nhap vao tw ban phim mét
mang 1 chiéu a gdm n phan tw

#define MAXN 100
int a[MAXN];

printf ("“Nhap so luong phan tu n: ”);
scanf (“%d”, &n);
for (int i = 0; i < n; i++)
{
printf (“Nhap phan tu thu %d: 7, 1i);

scanf (“%d”, &al[i]l):;
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Xuat mang

Poan chwong trinh in ra man hinh mét mang 1
chiéu a gbm n phan tw

printf ("Noi dung cua mang la: ”);
for (int 1 = 0; 1 < n; i++)
printf (“"sd 7, a[il])
printf (“\n”); /*Pua con trd man hinh xudng dong
tiép theo */
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Kigu do

Co s¢ lap trinh:

Ham cé mang la tham sb

Khai bao

m Tham sé kiéu mang trong khai bdo ham gidng nhw
khai bao bién mang

void NhapMang (int al[])

m Tham so kiéu mang truyén cho ham chinh 1a dia chi
cla phan tlr dau tién clia mang
O Co6 thé bd s6 lwgng phan tir hodc st dung con tré.
_ O Mang cé thé thay doi ndi dung sau khi thwe hién ham.
void NhapMang(int al[]);
void NhapMang(int *a) ;
m SO lwong phan ti thwe sy truyén qua bién khéac
void NhapMang(int a[100], int n);
void NhapMang(int a[], int n);

void NhapMang(int *a, int n);
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Kiegu

Co so lao trinh:

Ham nhap mang

void NhapMang(int a[], int é&n)

{
printf (“"Nhap so luong phan tu n: ”);
scanf (*%d”, &n);

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

{
printf (“Nhap phan tu thu %d: ”, 1i);
scanf (“%d”, &al[i]) ;
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Co so lao

Ham xuat mang

void XuatMang(int a[], int n)

{

printf (“\n”) ;

printf ("Noi dung cua mang la: ”);

for (int i = 0; i < n; i++)
printf (“%d 7, a[i]);
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Truyén tham s6 mang cho ham (s dung)

L& goi ham

int main ()

{
int a[100],
NhapMang (a,
XuatMang (a,

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

n);
n);
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Tim kiém mot phan td trong mang

Yéu cau

m Tim xem phan t& x c6 nam trong mang a kich
thwdc n hay khdng? Néu co6 thi né nam o vi tri dau
tién nao.

Y twéng (tim kiém tuan tw)

-

m  Xét tirng phan cia mang a. Néu phan t& dang xét
bang x thi tra vé vi tri d6. Néu khong tim duwoc thi

travé-lmpy
vitri=1

0 MAX -1

-0 -©
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Co s¢ lap trinh:

Ham tim kiém

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

{
for (int vt = 0; vt < n; vt++)
if (a[vt] == x)
return vt;
return -1;
}

Bai tap:

m Viét lai ham tim kiém s dung cau lIénh while
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Tim gia tri I&én nhat cia mang

Yéu cau

m Cho trwdc mang a c6 n phan ti. Tim gia tri I&n nhat
trong a

Y twéng

423 O @

m  Gia st gia tri max hién tai 1a gia tri phan t& dau tién
a[0] , ,
m V&imoiitr 1 dén n-1, néu afi] > max thi max = afi]
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Co s¢ lap irinh

Ham tim gia tri I&n nhat ctia mang

int TimMax(int a[], int n)

{
int max = a[0];
for (int i = 1; i < n; i++)
if (a[i] > max)
max = al[i];
return max;
}
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Co

Thém mot phan tr vao mang

Yéu cau

m Thém phan t x vao mang a kich thwdc n tai vj tri
VL.

Y twédng

m “DAay” cac phan t& bat dau tai vi tri vt sang phai 1 vi
tri.

m Duwa x vao vi tri vt trong mang.

m Tang nlén 1 don vi.
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Kigu d@ ligdu mang

Co so lao trinh:

Ham thém mét phan t vao mang

void Them(int a[], int &n, int vt,

{
if (vt >= 0 && vt <= n)

{
for (int 1 = n; 1 > vt;
af[i] = a[1 - 1];
al[vt] = x;
n++;
}

int x)

i--)
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Co

Xbda moét phan t& trong mang

Yéu cau

m X6a mdt phan tl trong mang a kich thwéce n tai vi
tri vt

Y twédng

m “Kéo” cac phan t&r bén phai vij tri vt sang trai 1 vj tri.

m  Gidm n xudng 1 don vi.
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Kigu d@ ligdu mang
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Co

Ham x6a mot phan tlr trong mang

void Xoa(int a[], int &n, int vt)

{

if (vt >= 0 && vt < n)

{

for

(int 1
a[i]

vt; i < n-1; i++)
a[i + 1];
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Bai tap thwc hanh

1. Cé&c thao tac nhap xuat

a.
b.

Nhap mang gom n sd nguyén tlr ban phim
Xuat mang vtra nhap ra man hinh

2. Céc thao tac kiém tra
Nhap vao mét mang gdm n sé nguyén

a.

ry
n

Mang vira nhap c6 phai la mang toan sb chan (s
l€) hay khéng?

Mang c6 phai 1a mang toan s6 nguyén t6? Sé chinh
phuwong?

Mang cé phai 1a mang tang dan hay

gidm dan hay khéng?
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Bai tap thwc hanh

3. Cac thao tac tinh toan
Nhap vao mang gom n s6 nguyén, va 2 s m va k
a.  Mang c6 bao nhiéu so chia hét cho m nhung khéng
chia hét cho k?
b. Téng cac sd nguyén td, chinh phwong co trong
mang?
4. Céc thao tac tim kiém
Nhap vao mang gdém n sd nguyén va sd nguyén x
a. Tim vi tri cudi cling cda phan t& x trong mang
b. Tim vi tri 86 nguyén to6 dau tién trong mang néu co
c. Tim sb nhd nhat trong mang
d. - Tim s6 dwong nhd nhat, s6 am I&n nhat
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Co

Bai tap thwc hanh

5. Céac thao tac xu ly
Nhap mang a gdm n s6 nguyén

a.

Xay dwng mang b gdm cac sé nguyén td co trong
mang a

Xay dwng mang b (chira cac sd nguyén dwong) va
mang ¢ (chira cac sb con lai)

Sap xép mang theo chiéu gidm dan

Sap xép mang sao cho cac s6 dwong ding dau
mang gidm dan, k& dén la cac sO am tang dan,
cudi cling la céc so 0.
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Bai tap thwc hanh

6. Cac thao tac thém/xda/sra
a. Slra cac sO nguyén to c6 trong mang thanh so 0,
tat ca cac so chinh phwong thanh sé -1
b. Chen s0 0 dang sau méi s6 nguyén t6 trong mang,
chen s6 -1 phia trwédc méi s6 chinh phwong trong
mang.
c. XoOa tat ca s6 nguyén td trong mang

7* . Nhap vao t ban phim mét s6 nguyén

X . 1 2 3

duwong n (n<10). Viét chwong trinh con 13 2
in ra tat ca cac hoan vij cua day soé 213
1 2 3 2 31
...Nn S
Vidu: n=3thiinra: 321
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Mang nhiéu chiéu

nai niém
nal bao

nao tac trén mang
am c6 mang nhiéu chiéu la tham so
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Ma tran

n-1

5.2.1 Khai niém

( Y Y Y )
\ Z\ Z\ Z\ Z
( Y Y Y )
\ Z\ Z\ Z\ Z
( Y Y Y )
. AN AN AN J/

n-1

( Y Y )
\ Z\ Z\ Z
( Y Y )
\ Z\ Z\ Z
( Y Y )
. AN AN J/
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Kidu d@ ligdu méang

Co s¢ lap irinh:

Ma tran vubng

0 . Nn-1 0O .. n-1 0O .. n-1
0 \ 0 I
v NG
n—l‘ | n-1
dong = cot dong > cot dong < cot
O ... nl 0O .. n-1
0
A i |
n-1
dong + cot = n-1 dong + cot > n-1 dong + cot < n-1
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5.2.2 Khal bao

Khai bao mang 2 chiéu
Twong minh

U<kiéu co sd> <tén bién>[<N1>] [<N2>] ;

Khéng twéng minh (thdng qua kiéu)

typedef <kiéu co s&> <tén kiéu>[<N1>] [<N2>];

<tén kiéu> <tén bién>;
<tén kiéu> <tén bién 1>, <tén bién 2>;
m N1, N2: sO lwvong phan t&r moi chiéu
Chuy:
Vi du khai b4o mang 3 chiéu: int m[3][5] [8]
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Co s¢ lap irinn:

Khai bdo mang 2 chiéu (tt)

Vidu

B Twong minh

int a[10][20], b[10][20];
int c[5][10];
int d[10] [20];

m Khong twéng minh (théng qua kiéu)

typedef int MaTranl0x20[10] [20];
typedef int MaTran5x10[5] [10]

MaTranl0x20 a, b;
MaTranllxll c;
MaTranl0x20 d;
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Khé&i tao gid tri cho mang nhiéu chiéu

Twong tw nhw kh&i tao gia tri ban dau cho
mang 1 chiéu

Vi du:

m int X[3][2]={{1,2},{3,4},{5,6}};

m inty[3][2]={1,2,3,4,5,6},

m int Z[5][4]={0}

)
N
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5.2.3 Truy xuat dén mét phan to

Théng qua chi sb

U<tén bién mang>[<chi sé 1>][<chi sé 2>]

o 1 2 3

Vidu
m Cho mang 2 chiéu nhw sau; ° |
1
|int a[3][41; ,

m CAc truy xuat
O Hop lé: a[0][0], a[0][1], ..., a[2][2], a[2][3]
O Khong hop |é: a[-1][0], a[2][4], a[3][3]
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Gan gia tri cho mang

Khong duwoc sir dung phép gan théng thuwdng

ma phai gan truc tiép gitva cac phan t

:] « A - i/ ] ; — :] . A - X ; ; //Sai
<bién mang dich>[<chi sé 1>][chi s 2]=<gia tri>;
Vidu

int a[5][10], b[5][10];

b = a; // Sai
int i, j;
for (1 = 0; 1 < 5; i++)
for (J = 0; j < 10; j++)
b[i] []J] = al[1]1[3]];
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5.2.4 M6t s bai toan co ban

Nhap mang

Xuat mang

Tim kiém mot phan t& trong mang
Kiém tra tinh chat cia mang

Tim gia tri nhd nhat/lén nhat cia mang
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Nhap mang 2 chiéu

Yéu cau

s Nhap vao t ban phim mét mang a gdm m dong, n
cOt

Y twédng

m Khai bdo mét mang 2 chieu c6 dong toi da la
MAXD, s6 c6t t6i da la MAXC. (dung #define dé
dinh nghia)

m Nhap s6 dong m va so cot n thuwe sw clia mang
Nhap tirng phan tt te [0][0] dén [m-1][n-1].

43/56



nzng

L]

trinn

&l

Nhap mang 2 chiéu

Poan chwong trinh nhap vao tw ban phim mét

mang 2 chiéu a gdm m dong, n cét
#define MAXD 100
#define MAXC 100
int a[MAXD] [MAXC];

int main|()
{ printf (“"Nhap so dong, so cot cua ma tran: ”);
scanf (“%d%d”, &m, &n) ;
int i, j;
for (i=0; i<m; i++)
for (J=0; j<n; J++)
{printf (“Nhap a[%d] [%d]: ", 1, I);
scanf (“"$d”, &a[i]l[]j]1), }
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Xuat mang 2 chiéu

Yéu cau

® Inra man hinh mang a gém m dong, n cot

Y twédng

® In gia tri trng phan t& clia mang 2 chiéu t& dong c6
0 dén dong m-1;

m Mbidong gia tri ciia cot 0 dén cot n-1 trén dong do:;
Két thic méi dong chén thém dau xudng dong “\n”
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Xuat mang 2 chiéu (tt)

Poan chwong trinh in ra man hinh mét mang 2
chiéu a gdbm m dong, n cot

int main ()

{

/*Cac thao tac nhidp, x&® ly mang...*/

/*in mang ra man hinh */

int i, j;

for (i=0; i<m; i++)

{
for (j=0; j<n; J++)
printf (“%d ”, a[i]l[3]);
printf (“\n”) ;
}
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Ham cé mang la tham sb

m Tham sé kiéu mang trong khai bdo ham gidng nhuw
khai bao bién mang
[]void NhapMaTran (int a[50] [100]) ;
m Tham so kiéu mang truyén cho ham chinh 1a dia chi
cla phan t&r dau tién ctia mang
O Co6 thé bd sb lwong phan tir chiéu thir 2 hodc con trd.
H O Mang co thé thay dbi ndi dung sau khi thwe hién ham.

void NhapMaTran (int a[] [100]) ;
void NhapMaTran (int (*a) [100]);

m SO lwong phan ti thwe sy truyén qua bién khéac

void XuatMaTran(int a[50][100], int m, int n);
void XuatMaTran(int a[][100], int m, int n);
void XuatMaTran(int (*a) [100], int m, int n);
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Ham nhap mang 2 chiéu

void NhapMaTran(int a[] [MAXC], int &m, int &n)

{
printf ("Nhap so dong, so cot cua ma tran: ”);
scanf (“%$d%d”, &m, &n);

int 1, j;
for (i=0; i<m; i++)
for (j=0; j<n; J++)

{
printf (“Nhap a[%d][%d]: 7, i, J);
scanf (“%d”, &a[i][j]);

}
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Co s& lap irinh:

Ham xuat mang 2 chiéu

void XuatMaTran(int a[] [MAXC], int m, int n)
{

int i, 3;
for (i=0; i<m; i++)

{
for (j=0; j<n; J++)
printf (“%d ”, a[il[jl);
printf (“\n”) ;
}
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Truyén mang cho ham (st dung ham)

L& goi ham

void NhapMaTran (int a[] [100],
void XuatMaTran(int a[][100],
void main ()
{
int a[50][100], m, n;
NhapMaTran(a, m, n);
XuatMaTran(a, m, n);

int &m,
int m,

int &n);
int n);
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Vi du

Viét chwong trinh nhap 2 ma tran a va b gom
m dong va n cdt, tinh ma tran c=a+b theo cong
thrc c[i]1[1=al[i] [J1+b[i]1[]].

In ¢ ra man hinh.

Y twédng

m Viét cAc ham: nhap, cdng, in ma tran

Nhap s6 dong/so cdt cho ma tran

Nhap giatrichoavab

Thwc hién cong

In két qua ra man hinh
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Vi du (tt)

Ham c6ng ma tran
/* Cong 2 ma tran A & B ket qua la ma tran C*/
void CongMaTran(int a[][MAXC],int b[][MAXC],int M,int
N,int c[] [MAXC])
{

int i,j;

for (i=0;i<M;i++)

for (j=0; IJ<N; j++)
cl[i][jl=ali1]l[J]+b[1][3];

}
int main() //Chuong trinh chinh
{
/*Nhdp m,n */
NhapMaTran (a, m, n); NhapMaTran(b, m, n);
CongMaTran(a,b,m,n,c); XuatMaTran(c,m,n) ;
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0 Nhap t ban phim mét mang 2 chiéu a gébm m
dong n cét

a. In ma tran nay ra man hinh.

b. Nhap vao mét sb x, tim x trong ma tran, xuat hién

bao nhiéu lan? nhirng vi tri nao?

c. Xay dwng b l1a ma tran chuyén vi cua a.
2. Nhap vao ma tran a gébm m dong, k cdt, ma
tran b gém k dong va n cét tlr ban phim.

a. In 2 ma tran ra man hinh

b. Tinh c=a*b, v&i ¢;= X35 a .« by;

c. In ma tran két qua ra man hinh
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3. Nhap ma tran vudng a cap n
a. Tinh tbng cac phan t& dwong trén dwdng chéo
chinh.
b. Tinh tdng cac phan t& 14 s6 nguyén td trong ma tran
tam giac trén.
c. Dém s6 phan t&r 1a s6 chinh phwong trong ma tran
tam giac duwai.
4. Nhap vao ma tran a (m dong, n cét), dwa ra
cac phan tlr yén ngwa trong a.

Phan t&r yén ngwa la phan t&r nhé nhat trén dong nhwng I&n nhat
trén cot hoac nhé nhat trén cét nhwng I&n nhat trén dong.

54/56



