CHUONG 11
MANG
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11.2 Khai bao mang

11.3 Khoi dong tri cua mang
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Bai tap cudi chuong



11.1 KHAI NIEM

Mang 1a mot bién cdu tric trong d6 c6 nhiéu phan ti cung
ki€u, mo6i phan ti 14 mot bién thanh phan cia mang. Mbi
bién thanh phan nay 12 mot bién binh thudng va cé cudc sd
(subscript) dé phan biét gitta phan ti nay va phan td kia.
Nhu vay, dé truy xuidt mot phan td cia mang, ta can biét
dugc cuGe s6 cuia no.

Trong bo nhd, cdc phan ti cia mang dugc cdp phat 6 nhé c6
dia chi lién tiép nhau.



11.1 KHAI NIEM

C ciing cho phép lap trinh vién khai bao va lam viéc trén
mang mot chiéu (singledimensional array) va mang nhiéu
chiéu (multidimensional array). S6 phan ti trén mot chiéu
duoc goi 1a kich thudc cua chiéu do6.



11.2 KHAI BAO MANG

1- Mang mot chiéu
Cu phéap khai bdo mang mot chiéu nhu sau:

kiéu tén_mang [kich_thuécl;
Vé6i kich_thuéc 14 mot hiang so nguyén cu thé, cho biét so
phan ti trong chiéu dang xét.
Trong C, cuGc sO cdc phan ti cda mang ludn di tix 0 tré di,
nén mang mot chiéu cé6 n phan ti thi cufc s6 cdc phan ta
cua mang la 0,..., n-1.



11.2 KHAI BAO MANG

1- Mang mot chiéu
Vi du: Cho khai bao sau:
Int a[10], Xx;

Nhw vdy mang a c6 10 phan
t& int, cac phan t& do la a[o],
a[1], ..., a[9]. Cac phan t& nay
dwoc cap phat vi tri trong bo
nh& nhuw hinh 12.1 sau.

R5 —

al0]
a[1]
al2]
al3]
al4]
a[d]
al6]
al7]
al8]
al?9]



11.2 KHAI BAO MANG

1- Mang mot chiéu
Lénh
al5] = a[3] + 1;
co ma LC-3 nhw sau:
ADD RO, R5, #-9
LDR R1, RO, #3
ADD R1, R1, #1
STR R1, RO, #5

; RO = &al0]: dia chi cua a[0]
, R1 = a[3]
; tang 1
; a[5] = R1, tirc a[5] = a[3] + 1.



11.2 KHAI BAO MANG

1- Mang mot chiéu
Lénh
alb] =7;

cO ma LC-3 nhuw sau:

AND RO, RO, #0

ADD RO,RO,#7 ;RO=7

ADD R1, R5,#9 ;R1=&a[0]: dia chi cia phan t
a[0]

STR RO,R1,#5 ;a[5]=RO



11.2 KHAI BAO MANG

1- Mang mot chiéu

Con Iénh

a[x+1] = a[x] + 2;
v&i x la bién dang chtra tri la chi s6 nao d6 can lam viéc, cé

ma LC-3 nhw sau:
RO, R5, #-10 : RO =x

LDR
ADD
ADD
LDR
ADD

R1, R5, #-9
R1, RO, R1
R2, R1, #0
R2, R2, #2

, R1 = &a[0]

; R1 = &alx]

, R2 = a[x]
, cong thém 2



11.2 KHAI BAO MANG

1- Mang mot chiéu

LDR
ADD
ADD
ADD
STR

RO, R5, #10 ;RO =x

RO, RO, #1 ' RO = x+1

R1, R5,#9 ;R1=&a|0]
R1, RO, R1 ;R1 = &a[x+1]
R2,R1,#0 ;a[x+1]=R2



11.2 KHAI BAO MANG
1- Mang mot chiéu
Vidu:
Viét chuong trinh nhap mot day cac s6 nguyén, tim so 16n
nhat trong day s6 dé.
#include <stdio.h>
#include <conio.h>
main()
{
int 1, n, max, vtmax;
int a[100];
clrscr();



11.2 KHAI BAO MANG

printf ("Chuong trinh thu mang \n");
printf ("Moi ban nhap so phan tu cua mang: ");
scanf ("%d", &n);
printf ("Moi nhap cac phan tu cua mang:");
for 1 =0;1< n; i++)

scanf ("%d", &ali]);
max = a[0]; vtmax = 0;
for (1 =1;1<n;i++)

if (max < a[i])

{ max = alil;
vtmax = i; }

printf ("Phan tu %d co tri lon nhat la %d\n", vtmax, max);
getch()



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu

Cu phéap khai bdo mang nhiéu chiéu nhu sau:
kiéu tén_mang [kich_thuéc_chiéul]
[kich_thuéc_chiéu2] [...];

Khi dich C bdo 161
Array size too large ?



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu
Vi du: Khai bdo mang hai chiéu a
int a[4][3];

Nhu vay mang a c6 4x3 phan tu int, cac phan tu dé la
al0][0] a[O][1] a[O][2]
a[1][0] a[1][1] a[1][2]
a[2][0] a[2][1] a[2][2]
a[3][0] a[3][1] a[3][2




11.2 KHAI BAO MANG

2- Mang nhiéu chiéu

C4c phan td nay dugc sap trong bo nhé theo tha tu a[0][0],
alO0][1], alOll2], al1llO], allll1], allll2], al2][0], al2][1],
al2][2],.... i

0 1 2

hang — 0




11.2 KHAI BAO MANG

2- Mang nhiéu chiéu

Vi du:

Viét chuong trinh tao va in ra man hinh ma tran c6 dang
sau:

O O O
O O O
O = O O
= o O O



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu
#include <stdio.h>

#include <conio.h>
#define MAX 20

main()

{ int 1, J;
int al MAX][MAX];
int n;
clrscr();

printf ("Chuong trinh thu mang \n");
printf ("Moi ban nhap cap cua ma tran: ");



11.2 KHAI BAO MANG
2- Mang nhiéu chiéu
scanf ("%d", &n);
for (1 =0;1<n;i1++)
for (j = 0;j < n; j++)
if 1 ==)) al1lli] = 1;
else ali]lj] = 0;
printf ("Ma tran duoc tao la: \n");
for (1 =0;1 < n; i++)
{ for G =0;j <n;j++)
printf ("%d", alil[j]);
printf(“\n”);}
getch () J



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu
Vi du : Cho cac khai bao sau

#define MAX 4

int a[MAX][MAX];

int n = 3;/* cap thwc sw can lam viéc clia ma tran */

inti,j; /*bién la chi sé mang */

/* Nhap tri cho mang*/
for (I = 0; 1< n; I++)
for (j =0;j<n;j++) scanf(“%d", &ali][j]);



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu
Gia s tri nhap vao la:
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11.2 KHAI BAO MANG
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11.2 KHAI BAO MANG

2- Mang nhiéu chiéu
Vi du : C6 khai bao
int a[10];
ma ta lai thuc hién 1énh
for (1 = 0; 1<= 10; 1++) al1] = 1;

thi trong thuc t€ khong c6 phan ti a[10], nhung viéc gan
ciing dugc thuc hién, va 6 nhé ké tiép phan ti a[9] dugc
gan tri.



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu

C khong c6 su phan biét gitta mot bién chuoi va mot mang
cac ky tu. Ca hai trudng hop déu dugc khai bao

char tén [chiéu_dail;

Piém khac biét?



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu

Ham gets() cho phép nhap mot chudi ¢6 tén dé trong doi
s6 ham nay.

Vidu:

char s[20];

gets (8);



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu

Ham puts() cho phép xuit mot chudi c6 tén dé trong doi
s6 ham nay ra man hinh.

Vidu:

char s[20];

puts (s);

Ca hai gets() va puts() déu c6 prototype nam trong file
stdio.h.



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu
Vidu:
Chuong trinh truy xuat chudi dung ham chuan caa C.



11.2 KHAI BAO MANG

2- Mang nhiéu chiéu
#include <stdio.h>
#include <conio.h>
main()
{ char s[100];
clrscr();
printf ("Moi nhap mot chuoi: ");
gets (8);
printf ("Chuoi da nhap la: ");
puts (s);
getch();



11.3 KHOI DPONG TRI CUA MANG

Khi khai bdo méang 1a bién toan cuc hoic tinh thi méang cé
thé dugc khéi dong tri bang cac gia tri hang.
Vidu:

int al5] = {1, 3, 5, 7, 9};

int b[10] = {1, 2, 3, 4, 5};
Néu s6 tri it hon so6 phan td mang thi cdc phan tu con lai
khong dugc khdéi dong tri, c6 nghia cdc phan ti nay c6 tri
la 0.



11.3 KHOI DPONG TRI CUA MANG

Vi du:
double a[] = {1.23, —5.67, 9.87, 1.34};

char s[30] = “I go to school \n”;
char ch[] = “Hello, World!”;



11.3 KHOI DPONG TRI CUA MANG

Vi du:
Cho khai bao mang va khaéi déng tri nhw sau:
int af][3] = {
{11, 12, 13},
{21, 22, 23},
{31, 32, 33}
It

V&i khai bao nay, mang a sé co 9 phan t& trong 3 hang



11.3 KHOI DPONG TRI CUA MANG

Vidu:
Chuoi char s[] = “Hello”;

H e 1 1 0 \O

char Ch[] _ {'H', vev, '1', '1', VOV};

H e 1 1 0




11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

Khi khai bao d61 s6 cia ham 142 mang, kich thu6c cia chiéu
dau tién cia mang khong can xdc dinh cu thé. Tuy nhién
ti chiéu tha hai tré di, kich thuéc mang phai xac dinh.
Tén mang chinh 1a dia chi cia mang, nén viéc truyén tén
mang cho ham chinh 13 truyén dia chi thuc cia mang nén
moi thay d6i trén mang trong ham ciing chinh 1a thay doi
trén mang that (truyén theo kiéu tham s6 bién).



11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

Vi du 12.14 (SGT)

void select_sort (int al |, int n)

{

-
Vi du 12.15, 12.16 (SGT)



11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

Vidu 12.17: Xét chwong trinh tinh trung binh cta cac s6 nhw
sau:

#include <stdio.h>

#define MAX 10

Int Average (int valuesl]);

main()
{ Intindex;
Int mean;

Int a[MAX];



11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

printf (“M&i nhap %d s6 nguyén: ”, MAX);
// Nhap tri cho mang
for (index = 0; index < MAX; index++)
scanf (“%d”, &alindex]);
mean = Average (a);
printf (“Trung binh cla cac s6 nay la %d.\n”, mean);

}



11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

Int Average (int values|])

{

Int Index;
Int sum = 0;

for (index = 0; index < MAX; index++)
sum += values[index];
return (sum/MAX);

}
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11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

#include <stdio.h>
#define MAX 10
Int Average (int values|], int number);
main()
{ Intindex;
Int mean,
Int n;
Int a[MAX];



11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

// Nhap sb s6 nguyén can lam viéc
do
{ printf (“Ban mudn lam viéc v&i bao nhiéu s6 nguyén? (0
<n<=10):");
scanf (“%d”, &n);
If (n<=0]| n>10)
printf (“Sai tri. Nhap lai.\n”);
}while (n<=0|| n>10);
printf (“M&i nhap %d s6 nguyén: ”, n);



11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

// Nhap tri cho mang
for (index = 0; index < n; index++)
scanf (“%d”, &alindex]);
mean = Average (a, n);
printf (“Trung binh cla cac s6 nay la %d.\n”, mean);

}



11.4 MANG LA POI SO CUA HAM MANG LA BIEN
TOAN CUC

Int Average (int values|], int number)
{
Int index;
Int sum = 0;
for (index = 0; index < number; index++)
sum + = values|index];
return (sum/number);



11.5 CAC UNG DUNG

11.5.1 Sap xép mang

Trong phan trén, dé sip xép mot mang, gidi thuat dugc
néu ra la giai thuat select sort, trong muc nay ta sé xét
thém hai giai thuat nta la giai thuat bubble sort va
quick sort.



11.5 CAC UNG DUNG

11.5.1 Sap xép mang

1- Bubble sort (vidu 5.17)

Giai thuat sort nay dua vao nguyén tic: phan td nhé hon
sé "nhe hon" va vi vay sé "no6i" 1én trén. Nhu vay, day la
phuong phap so sanh truc ti€p hai phan ti trong mang véi
nhau, néu phan ti nao nho sé dugc doi chd sang chd c¢6 chi
s0 (cudc s6) thap hon (néu viéc siap x€p theo thid tu tir nho
té1 16n).



11.5 CAC UNG DUNG

11.5.1 Sap xép mang

1- Bubble sort (vidu 5.17)
Chuong trinh thu ma tran

Moi ban nhap kich thuoc day: 5
Moi nhap cac phan tu cua ma tran:
9-5701
Lan lap thu 0
95071
59071
Lan lap thu 1
59017
50917



11.5 CAC UNG DUNG

11.5.1 Sap xép mang

1- Bubble sort (vidu 5.17)
Lan lap thu 2

50197

Lan lap thu 3

50179

Ma tran duoc sap xep la:
50179



11.5 CAC UNG DUNG

11.5.1 Sap xép mang

2- Quick sort

bay la giai thuat sort dugc danh gia 14 nhanh nhat trong
cac giai thuat sidp xép. Nguyén tic cia gidi thuat nay nhu
sau:

Giai thuat quick sort bat dau bang viéc tim mot gia tri
giffa tam cho mang.



11.5 CAC UNG DUNG

11.5.1 Sap xép mang

2- Quick sort

Gia tri gitta tam c6 thé duoc tinh bang trung binh cong
cia hai phan td dau tién va sau cung trong phan mang
dang dugc sip x€p. Giai thuat sé chuyén tat cd cdc phan
td c6 gia tri nhé hon gia tri gitta tam sang phan cé chi so
thap cua mang, va chuyén tat ca cac phan ti c6 gia tri 16n
hon gia tri gifta tam sang phan c6 chi s6 cao cia mang.



86 3 10 23 12 67 59 47 31 24
Tr1 gitta tam V1 tri trong mang
0 1 2 3 4 5 6 7 8 9
Buéc 1: 55 86 3 10 23 12 67 59 47 31 24
Buéc 2: 35 24 3 10 23 12 31 47 [ B9 67 86 |
Buse 3:27
Buéc 4: 18 24 3 10 23 12 31 47 OGS
Buéce 5: 11 12 3 10 23 24 31 47 SONGTse
Buéc 6: 6 10 3 12 23 24 31 47 SONGse
Buéc 7: 23 3 10 12 23 24 31 417 59 67 86
Buéc 8: 72 3 10 12 23 24 31 47 [ B9 67 86 |
Buéc 9: 63 3 10 12 23 24 31 47 OGN s6
Buée 10: 63 3 10 12 23 24 31 47 59 67 86




11.5 CAC UNG DUNG

11.5.1 Sap xép mang

3- Select sort

Giai thuat sé tim gia tri 16n nhat dua vé vi tri ¢6 cuée sd
thap nhat, sau d6 tim gia tri 16n thd nhi dua vé vi tri ¢
cuGe s6 thap nhi, qua trinh dién ra tuong tu cho dén hét
Vi du 8.14 (SGT)



11.5 CAC UNG DUNG

11.5.2 Stack

Stack (tam dich 12 ngan xép) 14 mot kiéu cau trac di liéu
do 1ap trinh vién tu lap ra, khi cin, lap trinh vién c6 thé
thém mot phan td vao stack, hoic x6a mot phan td ra
khoi stack.

Pic diém ciua cau trac dit liéu nay 1a di liéu duge ghi vao
hodc lay ra khoi stack theo trat tu vao trude ra sau
(last-in first-out).



11.5 CAC UNG DUNG

11.5.2 Stack

Cac thao tac can c6 dé lam viéc trén stack:

- Khéi dong stack, tuong Ung v6i ham init_stack() can
thiét ké.

- C4ac ham dé xem stack rong, day, hay xem tri trén dinh
stack.

- Pay mot phan ti vao stack, tuong tng ham push() can
thiét ké.

- Lay mot phan ti tu dinh stack ra, tuong Gng véi ham
pop() can thiét ké.



11.5 CAC UNG DUNG

11.5.2 Stack o
Vi du:  top -
16 push , 16
34 34
« top
16 o > < top
34 34




11.5 CAC UNG DUNG

11.5.2 Stack
Chuong trinh tng dung stack (SGT)



11.5 CAC UNG DUNG

11.5.3 Queue

Queue 1la mot cdu tric dir liéu, trong d6 viéc thém di liéu
vao duoc thuc hién ¢ mot dau, con viéc 14y mot phan tu ra
khéi queue dugc thuc hién ¢ dau kia. Dt liéu vao ra queue
theo trat tu vao dau tién ra dau tién (first-in first-out).



11.5 CAC UNG DUNG

11.5.3 Queue

Ciing tuong tu nhu d6i véi stack, cac thao tac can c6 dé
lam viéc trén queue:

- Khéi dong queue, tuong Ung véi ham init_queue() can
thiét ké.

- C4ac ham dé xem queue rong, day.

- Thém mot phan ti vao queue, tuong tng ham addqueue()
can thiét ké.

- L4y mot phan td ra khoéi queue, tuong Ung véi ham
deletequeue() can thiét ké.



11.5 CAC UNG DUNG

11.5.3 Queue Queue vong Queue
Vi du . co mot phan ti

x

/N

rear front

Queue ring

rear front
Queue vai mot
o e = X X X X X X X X
phan td rong
rear front
Queue day
X X X X X X X X X

rear front



11.5 CAC UNG DUNG

11.5.3 Queue
Vi du (SGT)



BAI TAP CUOI CHUONG

1. Nhap mo0t ma tran n x n bat ky, sidp xép lai ma tran
sao cho cdc tri 16n nhat trén tung hang, nim trén dudng
chéo cua ma tran.

2. Viét chuong trinh tao va in ra man hinh ma tran cé
dang sau:

n : tham so nhap

0.0 oW
®» o0 o
oo oo
o T o




BAI TAP CUOI CHUONG

3. Nhap mot chuoi bat ky tur ban phim, x6a tat ca cic ky
tu khoang trang thita cia chudi va in ra man hinh chudi
maoi.

4. Nhap mot day so tu ban phim. Viét hai ham dé in ra
man hinh biéu d6 ngang va biéu do doc cia cac dau *
tuong Ung v6i cac s6 nhap trong day so.

Vidu: Nhap 2 4 3; R
% % % % %
%ok ok % s ok

ok ok &



BAI TAP CUOI CHUONG

5. Viét chuong trinh tao va in ra man hinh tam giac
PASCAL cap n, v6i n nhap ti ban phim.

6. Viét chuong trinh tao ma tran nghich ddo n x n.

7. Viét chuong trinh gidi hé phuong trinh tuyén tinh bang
phuong phap Gauss.



BAI TAP CUOI CHUONG

8. Nhap mot ma tran vudéng bat ky, tinh tong cdc hang,
cac cot, cac duong chéo.

9. Nhap mot ma tran bat ky. In ra man hinh céac tri va vi
tri cda cac s6 nguyén to c6 trong mang do.

10. Viét cac ham d6i tu so sang chudi, va ti chudi sang s6.





