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Auadikog Zwpog

wg ATA

‘Evag duadikég owpodg ehaxiotou elval €vag ATA tou untootnp(lel Tiq €ER1Q
Aeltoupyleq:

Eloaywyn evog véou avTikelugvou x pe KAWL k, INSERT(H,x,k).

EuUpeon tou ototxelou Pe To eAdxLoTo KA (UynAdTEPN
npotepatdtnta), FINDMIN(H).

Awaypa@r Tou atolxeiou pe To EAdXLOTO KAELWDL (UPnASTEPN
npotepatdtnta), DELMIN(H).

Eruotpopn Tou aptBuou twv ototxeiwy mou eivat otov owpd, SIZE(H)
‘EAeyx0g av 0 owpdg eivat ddetog, ISEMPTY (H).
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Auadikog Zwpog

‘Eva d€vtpo eival dlatetaypévo oe owpo (heap-ordered) av 1o KAELS( KABE
kOuPou elval pikpdtepo 1 (0o and ta KAELdLd SAwY TwV TTALdLWV ToU.
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Auadikog Zwpog

‘Eva d€vtpo eival dlatetaypévo oe owpo (heap-ordered) av 1o KAELS( KABE
kOuPou elval pikpdtepo 1 (0o and ta KAELdLd SAwY TwV TTALdLWV ToU.

Auadikog Zwpadg EAayiotou (binary min heap)
O ocwpag sivat Eva olvoho KOPBwV e KAEWDLA ToToBsTNUEVA O €va TIAIIPEG
OUadLKA BEVTPO TO ortolo elval dlaTeTayueEvo o€ CwPO Kat avarnaplotdtal wg

nivakag.
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MARpeg Auadikd Agvtpo

Oplopdg
‘Eva duadikd d€vtpo drou dAa ta emineda, ekTog (owg Tou TeEAeuTaiou, elval
OUUTANPWEVA, TO oTol{o cUUTANPWvETAaL arnd Ta aplotepd mpog ta de&Ld.
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MARpeg Auadikd Agvtpo oe lMNMivaka

® parent(i) = |i/2]

@ e o left — child(i) = 2i
* right — child(i) = 2i+ 1
W © © O
® ©

el felol7 s 0]
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Auadikog Zwpog

Stacuvdeon oe C (minheap.h)

#ifndef _MINHEAP H
#define _MINHEAP_H

typedef int key_type;
typedef struct _minheap* minheap;

minheap minheap_create();
minheap minheap_heapify (const key_type* array, int n);

void minheap_destroy (minheap) ;

int minheap_findmin (minheap);

void minheap_insert (minheap, key_type);
void minheap_deletemin (minheap) ;

int minheap_is_empty (minheap);

int minheap_size (minheap) ;

void minheap_clear (minheap) ;

#endif
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YAoroinon Auadikou Zwpou
AvanapdoTtaon (minheap.c)

#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<assert.h>
"minheap.h"

struct _minheap {
key_type* array;
int max_size;
int cur_size;

bi

@ array eival o mivakag pe ta kAewdd

® max_size+1 elval To yeyebog Tou mivaka

® cur_size elvaln teAeutaia B€on Tou Tiivaka mou xpnaotuoroteital
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YAoroinon Auadikou Zwpou
Anpoupyia (minheap.c)

minheap minheap_create () |

minheap h = (minheap) malloc (sizeof (struct _minheap));

if (h == NULL) {

fprintf (stderr, "Not enough memory!\n");

abort () ;

h->max_size = 64;

h->cur_size = 0;

h->array = (key_type*) malloc( \
sizeof (key_type) * (h—>max_size+l));

if (h->array == NULL) {

fprintf (stderr, "Not enough memory!\n");

abort () ;

return h;
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YAoroinon Auadikou Zwpou
Kataotpopn (minheap.c)

void minheap_destroy (minheap h) {
assert (h);
free (h->array);
free (h);
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YAoroinon Auadikou Zwpou
AumAaotaopdg Xwpntikétntag (minheap.c)

static
void minheap_double_capacity (minheap h) {
// create double the array

int new_max_size = 2 * h->max_size;

key_type* new_array = (key_type*) malloc( \
sizeof (key_type) * (new_max_size+1));

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

}

/* copy old elements to new array */

for(int i = 1; 1 <= h->cur_size; i++) {
new_array([i] = h->arrayl[i];

}

/* free old array and place new in position */
free (h->array);

h->array = new_array;

h->max_size = new_max_size;
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YAoroinon Auadikou Zwpou
AvTtigetdBeon (minheap.c)

static
void minheap_swap (minheap h, int i, int j) {
assert (h && 1 >=1 && i <= h->cur_size &&
j >= 1 && j <= h->cur_size);
key_type tmp = h->arrayl[i];
h->array[i] = h->array[j]l;
h->array[j] = tmp;
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YAoroinon Auadikou Zwpou
Kdtw-Mdvw Taktonoinon (minheap.c)

static
void minheap_fixup (minheap h, int k) {
assert(h && k >= 1 && k <= h->cur_size);

while (k>1 && h->arraylk] < h->array[k/2]) {

minheap_swap (h, k/2, k);
k /= 2;
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YAoroinon Auadikou Zwpou
Mdvw-Kdtw Taktonoinon (minheap.c)

static
void minheap_fixdown (minheap h, int k) {
assert (h);

while (2*k <= h->cur_size) {
int j = 2*k;
if (§j < h->cur_size && h->array[j+1] < h->arrayl[j])
J++;
if (h->arrayl[k] <= h->array[j])
break;

minheap_swap (h, k, 7J);
k = 3;
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YAoroinon Auadikou Zwpou
Ewoaywyn (minheap.c)

void minheap_insert (minheap h, key_type key) {
assert (h);

// make sure there is space
if (h->cur_size == h->max_size)

minheap_double_capacity (h);

// add at the bottom, as a leaf
h->array[++h->cur_size] = key;

// fix its position
minheap_fixup(h, h->cur_size);
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YAoroinon Auadikou Zwpou
‘Eupeon EAaxioTtou (minheap.c)

int minheap_findmin (minheap h) {
if (minheap_is_empty (h)) {
fprintf (stderr, "Heap is empty!\n");
abort () ;

// min is always in first position
return h->arrayl[1];
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YAoroinon Auadikou Zwpou
Awaypagpry EhaxioTtou (minheap.c)

void minheap_deletemin (minheap h) {
if (minheap_is_empty (h)) {
fprintf (stderr, "Heap is empty!\n");
abort () ;

// swap first with last
minheap_swap (h, 1, h->cur_size);

// delete last
h->cur_size-—;

// fixdown first
minheap_fixdown (h, 1);
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YAoroinon Auadikou Zwpou
Meyebog kat ‘EAeyxog Kevou (minheap.c)

int minheap_size (minheap h) {
assert (h);
return h->cur_size;

int minheap_is_empty (minheap h) {
assert (h);
return h->cur_size <= 0;
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YAoroinon Auadikou Zwpou
Awaypagpry OAwv (minheap.c)

void minheap_clear (minheap h) {
assert (h);
h->cur_size = 0;
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YAoroinon Auadikou Zwpou
Heapify (minheap.c)

minheap minheap_heapify (const key_type* array, int n) {
assert (array && n > 0);

minheap h = (minheap) malloc (sizeof (struct _minheap));
if (h == NULL) {
fprintf (stderr, "Not enough memory!\n");
abort () ;
}
h->max_size = n;
h->cur_size = 0;
h->array = (key_type*) malloc (sizeof (key_type)* (h->max_size+l));
if (h->array == NULL) {
fprintf (stderr, "Not enough memory!\n");
abort () ;
}
h->cur_size = n;
for(int k = 0; k < n; k+t+)
h->array[k+1l] = arraylk];
for (int k = (h->max_size+1)/2; k > 0; k——)

minheap_fixdown (h, k);

return h;
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Xpnotuorowwvtag Tov Auadtkd Zwpo

<stdio.h>
<stdlib.h>
> <time.h>
"minheap.h"

int main() {
int i;
srand (time (NULL) ) ;

minheap h = minheap_create();

for(i = 0; i < 100; i++)
minheap_insert (h, rand() % 1000);

while (!minheap_is_empty (h)) {
printf ("$4d", minheap_findmin (h));
minheap_deletemin (h);

}

minheap_destroy (h);

return 0;
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HeapSort

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include "minheap.h"

void heapsort (int *array, int n) {
minheap h = minheap_heapify(array, n);

int 1 = 0;
while (!minheap_is_empty (h)) A
array[i++] = minheap_findmin (h);

minheap_deletemin (h);

minheap_destroy (h);
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HeapSort (ouvexela)

int main() A
srand (time (NULL) ) ;

int array[SIZE];
for(int i = 0; i < SIZE; i++) |
array[i] = rand() % MAX_NUMBER;

heapsort (array, SIZE);
for(int i = 1; i < SIZE; i++) |
assert (array[i-1] <= array[il]);

}

return 0O;
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