Lab 2: Two Stacks Implementation

EPL231 — Data Structures and
Algorithms
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YAottoinon Ztoifag

MakeEmptyStack(S): Anutovpyic

otolBoc¢

IsEmptyStack(S): Emiotpepel av n atoiBo
S gival kevn

Push(x,S): TomoVetel Tov kouBo x atnv Kopuen
¢ aroiBag¢ S

Pop(S): Ataypapet tov kouBo amo

¢ atoiBac¢ S

Top(S): Emiotpepel Tov kouBo gls
otoiBoc S
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YAomoinon Ztoifag o€ mivako

O tomoc dedouévmv mov ypetdaletar yio Tn ooun eivat.

typedef struct _Stack({
type list[size];
int top;

} Stack;

YAotoinon npa&ewv:

void makeEmpty (Stack *s) { void pop (stack *s) {
s->top = 0; if (!isEmpty(s))
s—>top——;

void push (type x, Stack *s) { }
if (s->top <size) {

S Ztopri; OBl =X type top(stack *s) |
} 1f !'isEmpty(s)
} return s—->list[s->top-1];

int isEmpty (Stack *s) {
return (s->top == 0);

}
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Table Implementation of 2 Stacks
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Structures

#define MAX 25
#define LEFT O
#define RIGHT 1

typedef 1int type;

typedef struct TwoStack(
type data [MAX];
int topl;
int top2;

} TwoStack;
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Begin Development (parta;

volid makeEmptyStack (TwoStack *s);

int isEmpty (TwoStack *s);

vold push(int which, type x, TwoStack
*s);

vold pop(int which, TwoStack *s);
type top(int which, TwoStack *s);
volid printStack (TwoStack *s);
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Solution

vold makeEmptyStack (TwoStack *s) {
s->topl = 0;
s—->topZ2 = MAX-1;

int isEmpty (TwoStack *s) {
return ((s—>topl==0) &&(s—->top2==(MAX-1)))
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Solution

void push(int i, type x, TwoStack *s) {
1f (s—->topl <= s->top2) {
if ( 1==LEFT ) {
s->data[s->topl]=x;
s—->topl++;
}

else 1f ( 1==RIGHT ) {
s->datal[s->top2]=x;
s->top2--;
}
else {
fprintf (stderr, “Invalid Stack Selection.\n”);
exit (1) ;
}
}
else {

fprintf (stderr, “Not Enough Space\n”):

}
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Solution

type top(int which, TwoStack *s)

1f ((which==LEFT) && (s->topl!=0))
return s->datal[s->topl-1];

else 1f((which==RIGHT) && (s—->top2!=(MAX-1)))
return s->datal[s->top2+1];

else

fprintf (stderr, "top() operation cannot be executed!");

void pop (int which, TwoStack *s)

{
1f ((which==LEFT) && (s->topl!=0))

s—->topl-—-;
else 1f((which==RIGHT) && (s—->top2!=(MAX-1)))
s—->top2++;
else
fprintf (stderr, “pop() operation cannot be executed!");
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Solution

volid printStack (TwoStack *s) {
1f (1sEmpty (s))
printf ("The stack is empty.\n");

else(
int 1 = 0;
printf ("\n\nPrinting the stacks...\n|");
printf ("Stack 1: ");

for (1=0; i1<s->topl; i++)
printf ("$d\t|", s->datalil]);
printf ("Stack 2: "),
for (1=MAX-1; 1>s->top2; i--)
printf ("$d\t|", s->datali]);
printf ("Done\n\n") ;

24/9/2010 EMA231-Aopég Aedopgvwy kat AAyéplBuol 11



Begin Development rparts;

typedet TwoStack *TwoStackPtr;

vold makeEmptyStack (TwoStackPtr s);

int isEmpty (TwoStackPtr s);

vold push(int 1, type x, TwoStackPtr s);
void pop (int i, TwoStackPtr s);

type top(int 1, TwoStackPtr s);

volid printStack (TwoStackPtr s);
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The End




