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2ToiBa
wg ATA

Mia otoi{Ba wbnong mpog ta kdtw (pushdown stack) eivat Evag ATA mou
neptAauBdvel T €€ig Aettoupyieg:

® Eloaywyn (wOnon) evog veou otowxeiou, PUSH(S,x).

° Alaypagn (anwénon, pop) Tou TeEAeuTaiou oToLXelou TIOU POCTEBNKE
ot otolpa, POP(S).

* ‘EAeyxoq keviig otoifag, EMPTY(S).

® Emotpon peyeboug otoifag, SIZE(S).

® KT.A
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2ToiBa

H oto{Ba akolouBel Tnv apxr TeAeutaio peoa, nPpwWTto €Ew 1) aAhwg LIFO

(last-in, first-out)
1] ]

Push Pop

-

A@ou op(Coupe pia otoiBa wg ATA dev pag evolaPepeL N akpLBNG uAoroinon
g otoiBag. Mnopoupe yia mapddetyua va UAOTIOj00UNE Jla otolPa pe
Alota aAAd kat e miivaka.
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2ToiBa

Mepikeég mpolmnobeoelg:
® =exwpLoTn uloroinon e dtaolvdeon
e O xprioTteg dev emLTpENETAL va TELPAloUV TNV ECWTEPLKN avandotaon

e O xprioTeg TPEMEL va PropoUV va PpTLAEouv TIOAAEG aTolBeq
Tautdxpova
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2ToiBa

dlacuvdeon ot C (stack.h)

#ifndef _STACK_H
#define _STACK_H

typedef int item_type;
typedef struct _stack* stack;

stack stack_create();
void stack_destroy (stack s);

void stack_push(stack s, item_type elem);
void stack_pop (stack s);
item_type stack_top(stack s);

int stack_is_empty(stack s);
int stack_size(stack s);
void stack_clear (stack s);
#endif
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YAoroinon Zto(pBag

AvanapdoTtaon XtoiBag (stack.c)

#include <stdio.h>
#include <stdlib.h>
#include "stack.h"

struct _stack {
item_type* array;
int max_size;
int top;

bi
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YAoroinon Zto(pBag

Anpoupyia XtoiBag (stack.c)

static stack stack_create_maxsize (int max_size) {
if (max_size <= 0) {
fprintf (stderr, "Wrong stack size (%d)\n", max_size);

abort () ;

}

stack s = (stack) malloc(sizeof (struct _stack));

if (s == NULL) {
fprintf (stderr, "Insufficient memory to initialize stack.\n");
abort () ;

}

item_type *items;

items = (item_type *) malloc(sizeof (item_type) * max_size);

if (items == NULL) {
fprintf (stderr, "Insufficient memory to initialize stack.\n");
abort ();

}

s—->array = items;
s->max_size = max_size;
s—>top = -1;

return s;
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YAoroinon Zto(pBag

Anpoupyia XtoiBag (stack.c)

stack stack_create() { return stack_create_maxsize(64); }
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YAoroinon Zto(pBag

Kataotpopn XtoiBag (stack.c)

void stack_destroy(stack s) {

if (s == NULL) {
fprintf (stderr, "Cannot destroy stack\n");
abort () ;

}

free(s—>array);
free(s);
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YAoroinon Zto(pBag

AumAaolaopdg Xwpntikétntag (stack.c)

static
void stack_doublesize (stack s) {
if (s == NULL) {
fprintf (stderr, "Cannot double stack size\n");
abort () ;
}
// create double the stack
int new_max_size = 2 * s->max_size;
item_type* new_array = (item_type*) malloc(sizeof (item_type) * (new_max_size));
if (new_array == NULL) {
fprintf (stderr, "Insufficient memory to double the stack.\n");
abort () ;
}
// copy elements to new array
int i;
for(i = 0; i <= s->top; i++) {
new_array[i] = s->arrayl[i];
¥

// replace array with new array
free(s—>array);

s—->array = new_array;
s—->max_size = new_max_size;
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YAoroinon Zto(pBag

Push (stack.c)

void stack_push(stack s, item_type elem) {
// increase capacity if necessary
if (s->top >= s->max_size-1) {
stack_doublesize(s);

// push the element
s—->array[++s->top] = elem;
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YAoroinon Zto(pBag

Pop kat Top(stack.c)

void stack_pop(stack s) {
if (stack_is_empty(s)) {
fprintf (stderr, "Can't pop element from stack: \
stack is empty.\n");
abort () ;

s—>top——;

item_type stack_top(stack s) {
if (stack_is_empty(s)) A
fprintf (stderr, "Stack is empty.\n");
abort () ;

return s->array[s->top];
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YAoroinon Zto(pBag

Empty and Size (stack.c)

int stack_is_empty (stack s) {

if (s == NULL) {
fprintf (stderr, "Cannot work with NULL stack.\n");
abort () ;

return s-—>top < 0;

I3
int stack_size(stack s) {
if (s == NULL) {
fprintf (stderr, "Cannot work with NULL stack.\n");
abort () ;

return s->top+t+l;
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YAoroinon Zto(pBag

Clear (stack.c)

void stack_clear (stack s) {

if (s == NULL) {
fprintf (stderr, "Cannot work with NULL stack.\n");
abort ();

}

s—>top = -1;
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Aokwudlovtag Tnv ZToiBa

<stdio.h>

<stdlib.h>
<assert.h>
"stack.h"
int main() {
stack s;
s = stack_create();

for(int i = 0; i < 1000;

stack_push(s, 1);
assert (stack_top (s)

assert (stack_is_emp
assert (stack_size (s

}

for(int i = 999; 1 >= 0;

assert (stack_top(s)
stack_pop (s) ;

}

stack_destroy (s);

return 0;
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Mapddetypa Xpriong

Mia kAaoowkn epappoyr otoiBag eival 0 EAeyX0G aAyKUAWYV Kal TapevBEoewvV
o€ Tpoypdppuarta ypapueva oe C 1} Java.

‘Otav doupe aplotepr| aykUAn ri mapgvBeon nipocBeToupe To GUUPBOAO OTNV
otoiBa. Otav dolue de&Ld aykUAN ri MapevBeon EAEYXOUNE TIwG OTNV KOPUPH
™G oToiBag undpxel TO CUMPETPLKO TOU KAl TO agatpoupe arod tnv otoifa.

H amAr} autr otpatnyikn autn dev Aettoupyel eav €xoupe Xprion
XOPAKTAPWYV 1} CUUBOAOCELPWYV TIOU TIEPLEXOUV PECA MAPEVOETELG 1) AYKUAEG:
X printf (") ");
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Mapddetypa Xpriong

<stdio.h>
<stdlib.h>
# <assert.h>
#include "stack.h"

int main() {
stack s;
s = stack_create();

int is_correct, c, top;

is_correct = 1;
while ( (c=getchar())
if (¢ == "(" || ¢ == "{") {
(

stack_push(s, c
} else if (c == ")") {
if (stack_is_empty(s)) {
is_correct = 0;
break;

!=EOF) {
)
)

}
top = stack_top(s);
stack_pop (s

;
if (top != '"(') {
is_correct = 0;
break;
}
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Example using Stack

else if (c == '}') {
if (stack_is_empty(s)) {
is_correct = 0;
break;
}

top = stack_top(s);

stack_pop (s)

if (top != "'
is_corre
break;

{") A
ct = 0;

}

if (!stack_is_empty(s)) {
is_correct = 0;
}

if (is_correct) {
printf ("OK\n");
} else {
printf ("ERROR\n") ;
}

stack_destroy(s);

return 0;
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