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Auvapikog Mivakag
wg ATA

‘Eva nivakag mou nepthapBdvel TIg €ERQ Acttoupyieq:

® Eioaywyn evog veou ototxeiou oto TENog Tou Tiivaka, ADD(V, x).

® Eioaywyn evdg veou atolxelou mpLy Tnv B€on / Tou Tiivaka,
ADD_AT(V, i, x).

* Awaypaegr Tou otowxelou otnv B€on Jj Ttou Tiivaka, REMOVE_AT(V, i, X).

® Emotpogr Tou i otolxelou Tou Tiivaka, GET(V, ).
® AA\ayn tou j atouxelou Tou miivaka, PUT(V, i, X).
* ‘EAeyxoq kevou miivaka, ISEMPTY(V).

® Eruotpogn Tou aplBuou tov oTolyelwy Tou elvat anobnkeupeva GTov
niivaka, SIZE(V).

® KT.A
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Auvapikog Mivakag

O duvaptkog Tiivakag augopstwvel dUVApLKA TNV XweNTIKAOTNTA ToU £TOL
WOTE va urnopoUye va TPogBEToupE Kal va apatlpoUpe atolxela, kat
Tautdxpova va dtatnpoupe Tnv duvatétnta Tng Tuyaiag npdopaong.

Qg uhoroinon undpxel o€ TIOANEQ YAWOOEG MPOYPAPUATLONOU:
® ogtnVv C++ elvain KAdon std: :vector

e gtnv Java undpyouv dUo UAOTIOACELG, N KAAON ArrayList Katn kKAdon
Vector TOU €XEL TO ETILIMAEOV XAPAKTNELOTIKO Twg eival thread-safe

Xapokoneto Maverotipo 317



Auvapikog Mivakag

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

® O xprioTeg MPEMEL va Propouv va PpTLd&Eouv moAAoug duvautkolg
nivakeg Tautoxpova
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Auvapikog Mivakag
dlacuvdeon oe C (vector.h)

#ifndef _VECTOR_H
#define _VECTOR_H

typedef struct _vector* vector;
typedef int value_type;

vector vector_create();
void vector_destroy (vector);

value_type vector_get (vector, int);
void vector_put (vector, int, value_type);

void vector_add(vector, value_type);

void vector_add_at (vector, int, value_type);
value_type vector_remove_at (vector, int);

int vector_is_empty (vector);
int vector_size (vector);

void vector_clear (vector);

#endif
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YAoroinon Auvaptkou lNivaka
AvarnapdoTtaon (vector.c)

#include
#include
#include
#include

<stdio.h>

<stdlib.h>
<assert.h>
"vector.h"

#define INITIAL_CAPACITY 64
#define min(x,y) (((x)<(y))?(x)

struct _vector {
value_type* array;
int size;
int capacity;

bi
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YAormoinon Auvapikou lNivaka
Anpoupyia (vector.c)

vector vector_create () |

vector v = (vector) malloc (sizeof (struct _vector));
if (v == NULL) {
fprintf (stderr, "Not enough memory!");
abort () ;
3
v->size = 0;
v->capacity = INITIAL_CAPACITY;
v->array = (value_type*) malloc( \
sizeof (value_type)* v->capacity);
if (v->array == NULL) {
fprintf (stderr, "Not enough memory!");
abort () ;

}

return v;
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YAormoinon Auvapikou lNivaka
Kataotpopn (vector.c)

void vector_destroy (vector v) {
assert (v);

free (v->array);
free (v);
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YAormoinon Auvapikou lNivaka
AumAaclaopdg Xwpntikétntag (vector.c)

static

void vector_double_capacity (vector v) {
assert (v) ;
int new_capacity = 2 * v->capacity;

value_type* new_array = (value_type*) malloc( \
sizeof (value_type) *new_capacity);

if (new_array == NULL) {
fprintf (stderr, "Not enough memory!");
abort () ;

}

for(int i = 0; 1 < v->size; i++) {
new_array[i] = v->array[i];

free(v->array);
v->array = new_array;
v->capacity = new_capacity;
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YAormoinon Auvapikou lNivaka
YrodinAaotaoudg Xwpntikdtntag (vector.c)

static
void vector_half_ capacity(vector v) {
assert (v);
if (v->capacity <= INITIAL_CAPACITY) {
return;
}
int new_capacity = v->capacity / 2;
value_type* new_array = (value_type*) malloc( \
sizeof (value_type) *new_capacity);
if (new_array == NULL) {
fprintf (stderr, "Not enough memory!");
abort () ;
}
for(int 1 = 0; 1 < min(v->size, new_capacity); i++) {
new_array[i] = v->arrayl[i];

}

free(v->array);

v->array = new_array;

v->capacity = new_capacity;

v->size = min(v->size, new_capacity);
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YAormoinon Auvapikou lNivaka
[Mpoobrion otowxelou oto TENOG (vector.c)

void vector_add(vector v, value_type value) {
assert (v);

if (v->size >= v->capacity) {
vector_double_capacity (v);

}

v->array[v->size++] = value;
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YAormoinon Auvapikou lNivaka
AldBaopa kat Mpdyiyo(vector.c)

value_type vector_get (vector v, int i) {
assert (v);

if (1 < 0 || 1 >= v->size) {
fprintf (stderr, "Out of index!");
abort () ;

}

return v->arrayl[i];

void vector_put (vector v, int i, value_type value) {
assert (v) ;

if (1 < 0 || 1 >= v->size) {
fprintf (stderr, "Out of index!");
abort () ;

3

v->arrayl[i] = value;
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YAormoinon Auvapikou lNivaka
Mpocbrion otnv pean(vector.c)

void vector_add_at (vector v, int i, value_type value) {
assert (v);

if (1 < 0 || 1 >= v->size) {
fprintf (stderr, "Out of index!");
abort () ;

3

if (v->size >= v->capacity) {
vector_double_capacity (v);

3

for(int j = v->size; J>i; j—) |
v->array|[j] = v->array[j-1];

;

v->arrayl[i] = value;

v->sizet+;
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YAormoinon Auvapikou lNivaka
Awaypagn (vector.c)

value_type vector_remove_at (vector v, int i) {
assert (v);

if (1 < 0 || 1 >= v->size) {
fprintf (stderr, "Out of index!");
abort () ;

value_type ret = v->arrayl[i];

for(int j = i+1; j < v->size; J++) |
v->array|[Jj-1] = v->arrayl[j];

;

v->size——;
if (4 * v->size < v->capacity) {

vector_half_capacity (v);

return ret;

}
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YAormoinon Auvapikou lNivaka
Is-Empty kat Size (vector.c)

int vector_is_empty (vector v) {
assert (v);
return v->size == 0;

int vector_size (vector v) {
assert (v);
return v->size;
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YAormoinon Auvapikou lNivaka
Clear (vector.c)

void vector_clear (vector v) {
assert (v);

v->size = 0;

while (v->capacity > INITIAL_CAPACITY) {
vector_half_capacity (v);
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Aokudlovtag Tov Auvauikd MNMivaka

<stdio.h>

<stdlib.h>
<assert.h>
"vector.h"

int main() {
vector v;
v = vector_create();

for(int i = 0; i < 1000000; i++) |
vector_add(v, 1);
assert (vector_size (v) == i+1);
assert (vector_get (v, i) == 1i);

assert (vector_size(v) == 1000000);

while (!vector_is_empty (v)) {
vector_remove_at (v, vector_size(v)-1);

t

assert (vector_is_empty (v));
assert (vector_size(v) == 0);
vector_destroy (v);

return 0;
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