C Programming
Basic — week 4
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e Ngan x€ép
— Cai dat dua trén mang
— Cai dat dua trén danh sach lién
két
e Bai tap
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Ngan xep
e Ngan x€p la mot cau truc dir lieu tuyén
tinh ma chi co theé truy cap ¢ mot dau
dé luu trir va truy van di liéu

e Cau truc LIFO (Last In First Out)
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Chen va xda phan tu trong ngan xep




Cac thao tac trén ngan xép

* initialize(stack) --- x0a ngan Xép

empty(stack) --- kiém tra rong
full(stack) --- kiém tra day

push(el,stack) --- dua phan tir el

vao dau ngan xep
pop(stack) --- léy phan tir trén
cung cua ngan xep

Cai dat ngan xép ntn?
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Phan tach cai dat vs dac ta

e INTERFACE: (giao dién) cung cap cac
dac ta cua cac thao tac

e IMPLEMENTATION: (cai dat) cung cap
ma nguon cua thao tac

e CLIENT: chudng trinh s dung cac
thao tac

e Cai dat dua trén mang hoac danh
sach lién két

e Client c6 thé lam viéc & muc triu
tugng cao .



Cai dat s dung mang

0 1 2 3 4 5 6 7

[ T: top

e Cac phan tu dugc luu trir trén mang
e Ngdn xép rong: top= 0
e Ngan x€p day: top = Max_Element




Pac ta ngan xép (stack.h)

Top of stack

#define Max 50

typedef int Eltype;
typedef Eltype StackType[Max];

int top; 15

void Initialize(StackType stack);
int empty(StackType stack); 0
int full(StackType stack);

void push(Eltype el, StackType stack); (a)
Eltype pop(StackType stack);
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Cai dat ngan xép (stack.c)

Initialize(Stack Type stack) push(Eltype el, StackType stack)

d {
top = 0; if (full(*stack))
} printf(*“stack overflow”);
empty(StackType stack) else stack[top++] = el;
! b
return top == 0; Eltype pop(StackType stack)
) {
full(StackType stack) 1f (empty(stack))
{ printf(*“stack underflow”);
return top == Max; else return stack[--top];
) b
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Cai dat dua trén cau truc

e Ngan x€ép dudc khai bao nhu mot cau truc
v@i hai truodng: mot dé luu trir, mot dé
quan ly vi tri trén cung

#define Max 50

typedef int Eltype;

typedef struct StackRec {
Eltype storage[Max];
int top;

i

typedef struct StackRec StackType;



Cai dat dua trén cau truc

(2)

Initialize(StackType *stack) push(Eltype el, StackType *stack)

{ {
(*stack).top=0; if (full(*stack))
> printf(“stack overflow”);
empty(StackType stack) else (*stack).storage[
(*stack).top++]=el;
{ ¥
return stack.top ==0; Eltype pop(StackType *stack)
¥ {
full(StackType stack) if (empty(*stack))
{ printf(“stack underflow”);
return stack.top == Max; else return

(*stack).storage[--
(*stack).top];;

¥ ¥
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Bién dich vd@i thu vién

Ta co cac tép stack.h, stack.c va test.c

Chen dong sau
#include "stack.h"
vao stack.c va test.c

gcc — ¢ stack.c
gcc —c test.c
gcc — o test.out test.o stack.o
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Chuagng trinh s dung
ngan xép

e Vi€t chuang trinh chuyén do6i s6 thap
phan sang dang nhi phan tucng Ung
s’ dung thu vién ngan xép

e M3 réng dé chuyén ddi sang dang
thap luc phan
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Cai dat dua trén danh sach
lien ket
Dlem khac biét gilta danh sach lién két thong thudng va

ngan x€p dua trén danh sach lién két la mot s6 thao tac
khong thuc hién dugc

Thao tac chen: push().
— Tuong tu chéen vao dau danh sach

Thao tac xoa: pop()
— Tuong tu xo6a ¢ dau danh sach
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Khai bao

struct node {
int data;

struct node *link;

b
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top

Temp
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45
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Push

struct node *push(struct node *p, int value)

struct node *temp;

temp=(struct node *)malloc(sizeof(struct
node));

if(temp==NULL) {
printf("No Memory available Error\n");
exit(0);
b
temp->data = value;
temp->link = p;
p = temp;

return(p);
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Temp
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Push (2)

struct node *push(struct node *p, int value)

struct node *temp;

temp=(struct node *)malloc(sizeof(struct
node));

if(temp==NULL) {
printf("No Memory available Error\n");
exit(0);
b
temp->data = value;
temp->link = p;
p = temp;

return(p);
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Temp
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Push (3)

struct node *push(struct node *p, int value)

struct node *temp;

temp=(struct node *)malloc(sizeof(struct
node));

if(temp==NULL) {
printf("No Memory available Error\n");
exit(0);
b
temp->data = value;
temp->link = p;
p = temp;

return(p);
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Pop

Temp
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*value)

struct node *pop(struct node *p, int

struct node *temp;

if (p==NULL)
{

printf (" The stack is empty can
not pop Error\n");

exit (0) ;
}

*value = p->data;

temp = p;

p = p—->link;
free (temp) ;
return (p) ;

Value at top element need

to be save before pop operatio

~
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top

{

L

Pop (2)

Temp

JE———

struct node *pop(struct node *p, int

*value)

struct node *temp;
if (p==NULL)
{

printf (" The stack is empty can
not pop Error\n");

exit(0);
}
*value = p->data;
temp = p;
p = p—->link;
free (temp) ;
return (p) ;
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top

Temp

Pop (3)

struct node *pop(struct node *p, int

{

*value)

struct node *temp;
if (p==NULL)
{

printf (" The stack is empty can
not pop Error\n");

exit(0);
}
*value = p->data;
temp = p;
p = p—->link;
free (temp) ;
return (p) ;

20



Chuy
e Cai dat ham FreeStack trong thu vién
dé x0a ngan X€p
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SU dung ngan xép

# include <stdio.h>

# include <stdlib.h>

void main()

{
struct node *top = NULL;
int n,value;
do

{
do

{
printf("Enter the element
to be pushed\n");
scanf("%d",&value);
top = push(top,value);

printf("Enter 1 to
continue\n");

scanf("%d",&n);
¥ while(n == 1);

printf("Enter 1 to pop an element\n");
scanf("%d",&n);
while( n == 1)
{
top = pop(top,&value);

printf("The value poped is
%d\n",value);

printf("Enter 1 to pop an element\n");
scanf("%d",&n);
b
printf("Enter 1 to continue\n");
scanf("%d",&n);
+ while(n == 1);
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SU dung ngan xép (2)

printf("Enter 1 to pop an element\n");
scanf("%d",&n);
while( n == 1)

{

top = pop(top,&value);
printf("The value poped is %d\n",value);

printf("Enter 1 to pop an element\n");
scanf("%d",&n);

by

printf("Enter 1 to continue\n");

scanf("%d",&n);

» while(n == 1);
¥
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Exercise 4.1

e SUr dung ngan x&p dé viét chuong
trinh nhan vao mot xau va dao
ngugc xau do
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Homework 1

Viét chudng trinh yéu cau ngudi dung nhap vao
hai s6 nguyén duadng va tinh tong hai s6 d6. Luu
sO nhap vao dudi dang chuodi cac chir s6. SU dung
ngan x&p dé thuc hién phép codng.

1
2 9 4
3 2 3
- _
7 6 6
3 5 1

8732 + 5629 = 14361
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Gagi y

Doc cac chir s6 cua s6 dau tién va luu vao mdt ngan
Xép

Doc cac chif s6 cua soO thu hai va luu vao mot ngan
Xép khac

result=0; )

while it nhat mot ngan xép con chua rong
I8y moi chii sé tir ngdn xép va tinh téng
ddy téng (-10 néu du) vao ngdn xép két qua;
Iuu s6 nhd vao result;

dua s6 nhd vao ngan xép két qua néu khac 0

18y cac chir s6 tir ngén xép két qua va hién thij
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Exercise 4.2

e Xay dung danh ba dién thoai
e Khai bao cau truc "Address" chua it nhat "name”,
"telephone number"” va "e-mail address".

e Vi€t chuang trinh sao chep danh ba tu mot tép
san% tép khac, si dung ngan xép. Bau tién, doc
danh ba tU tép vao dua vao mot ngan xép. Sau

do lay cac ban ghi ra khoi ngan xép va ghi vao

tép.
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Exercise 4.3

e Viét chuadng trinh chuyen mot biéu thire tu dang infix sang
dang reverse polish. Bi€u thic bao gom cac toan hang la
cac s6 nguyén dugng (tu 1 t&i 9) va bon toan tu (+, -

* /). Doc mot biéu thuc 6 dang infix tu ban phim, chuyen
sang dang reverse polish va in ra man hinh.

e Vidu,

3+5%4
la dau vao, dau ra co dang

354 % 4
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STACK.h

void STACKInit(int);

int STACKempty();

void STACKpush(Item);
I[tem STACKpop();
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STACK.c

#include <stdlib.h>
#include "Item.h"
#include "STACK.h"
static Item *s;
static int N;
void STACKIinit(int maxN)
{ s = malloc(maxN*sizeof(Item)); N = 0; }
int STACKempty()
{ return N == 0; }
void STACKpush(Item item)
{ s[N++] = item; }
Item STACKpop()
{ return s[--N]; }
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Exercise 4.4

e Vi€t chuong trinh tinh mot biéu thlrc
dang postﬂx bao gom phep nhan va
phép cong cac sO nguyeén.

e Vi du:

e /posteval 54 4+ 6 * => 54
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Hormework 2

e Viét chudng trinh cho phép nhan so
[o]g

e Ggi y: Chia s0 I6n thanh cac doan d6
dai 3 (hoac length-k). Thuc hién
phép nhan nhu binh thudng va cong
két qua

32



