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Alg. Hramsazi_kmine(arr[], i)

..... kam =i

..... ¢ = chap(i)

..... r = rast(i)

..... if c <= andaze_hram o arr[c] < arr[kam]
wrer e kam =

f r <= andaze_hram o arr[r] < arr[kam]
..kam=r

.if kam #i

wevee v Arr[i] &> arr[kam]

<ver oo Hramsazi_kmine(arr[], kam)
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ljad_hram(arr[])
fori=n/2-1:0:
Hramsazi_kmine(arr[], i)
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int estekhrajKmine(arr(])
n = andaze(arr[])
ifn<=0
adam vojod ozv
ifn==
n-—-
bazgardandan arr[0]

rishe = arr[0]

arr[0] = arr[n - 1];
n-—

hramsazi(arr(], 0)
bazgardandan rishe
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#include <stdio.h>
#include <stdlib.h>

typedef struct {
intandaze; //tdad aezaye feli dar hearm
int* gereha; // Aezaye hram

} HeapKmine;

// Tabe swap jhat jabejaee gereha dar hram
void swap(int* a, int* b) {
int mvqgt = *a;
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*a = *b.
*b = mvqt;

}

// Tabe yaftan andise valed
int valed(int i) {

return (i-1)/2;
}

// Tabe yaftan andise frznd chap
int frzndChp(int i) {
return2 *i+1;

}

// Tabe yaftan andise frznd rast
int frzndRast(int i) {
return 2 *i+2;

}

// Tabe hramsazi zirdrakht nashi gereh i
void hramsazi(HeapKmine* heap, int i) {
int kochektarin = i;
int chap = frzndChp(i);
int rast = frzndRast(i);

// varasi kochektar bodan frznd chp as kocheketarin
if (chap < heap->andaze && heap->gereha[chap] < heap->gereha[kochektarin]) {
kochektarin = chap;

}

// varasi kochektar bodan frznd rast as kocktarin
if (rast < heap->andaze && heap->gerehal[rast] < heap->gereha[kochektarin]) {
kochektarin = rast;

}

// Jabejaee dar sorat kochatrin nabdane rishe o edameye hramsazi
if (kochektarin !=i) {
swap(&heap->gerehali], &heap->gereha[kochektarin]);
hramsazi(heap, kochektarin);
}
}

// Tabe mqdardhi heap ba array vorodi

void Heap_mgqdardhi(HeapKmine* heap, int* ArrayVrodi, int Andaze_array) {
heap->andaze = Andaze_array;
heap->gereha = (int*)malloc(Andaze_array * sizeof(int));




for (inti = 0; i < Andaze_array; i++) {
heap->gerehali] = ArrayVrodi[i];
}

// ljad hram-kmine ba hramsazi az gereh valed akhar
for (inti = (heap->andaze / 2) - 1; i >=0; i--) {
hramsazi(heap, i); //heap
}
}

// Tabe estekhraj ozve kamine az hram o hazfe an
int estekhrajKmine(HeapKmine* heap) {
if (heap->andaze <= 0) {
printf("bedon ozve!\n");
return -1;

}

if (heap->andaze == 1) {
heap->andaze--;
return heap->gereha[0];

}

// bazyabi mgdar kamine o hazf az hram

int rishe = heap->gereha[0];

heap->gereha[0] = heap->gereha[heap->andaze - 1];
heap->andaze--;

// bazsazi vizhegi hram pas az hazf
hramsazi(heap, 0);

return rishe;

// Tabe bazyabi mqdar kamine bodone hazf az hram
int daryaftKmine(HeapKmine* heap) {
if (heap->andaze <= 0) {
printf("bodon ozve!\n");
return -1;
}
return heap->gerehal0];

}

// Tabe nmayesh gerehaye hram

void nmayeshHeap(HeapKmine* heap) {
printf("gerehaye hram: ");
for (inti = 0; i < heap->andaze; i++) {
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printf("%d ", heap->gerehali]);
}
printf("\n");
}

// Tabe rahasazi hafezeye tkhsisi

void rhasazihram(HeapKmine* heap) {
free(heap->gereha);
heap->gereha = NULL;

}

int main() {
int ArrayVrodi[] = {10, 20, 5, -10, 1, 15, 100, 4, -3, 30, 2};
int Andaze_array = sizeof(ArrayVrodi) / sizeof(ArrayVrodi[0]);

HeapKmine heap;
Heap_mgqdardhi(&heap, ArrayVrodi, Andaze_array);

printf("hram avalliye:\n");
nmayeshHeap(&heap);

printf("Ozve kmine: %d\n", daryaftKmine(&heap));

printf("Estekhraje kmine: %d\n", estekhrajkKmine(&heap));
printf("Heap pasa estekhraj!:\n");
nmayeshHeap(&heap);

// rhasazi hafeze
rhasazihram(&heap);

return 0;

5,5 0 eaiscd po slaul,T o5 o pym 5l eslial b

ljad_hram(arr(])
for 1=0:n-1
estekhrajKmine(arr[])
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int main() {
int ArrayVrodi[] = {10, 20, 5, -10, 1, 15, 100, 4, -3, 30, 2};
int Andaze_array = sizeof(ArrayVrodi) / sizeof(ArrayVrodi[0]);




int Arraykhrodji[Andaze_array];

HeapKmine heap;
Heap_maqdardhi(&heap, ArrayVrodi, Andaze_array);

printf("hram avalliye:\n");
nmayeshHeap(&heap);

printf("araye morattab:\n");

for(int i=0; i < Andaze_array; i++)

{
Arraykhrodji[i] = estekhrajKmine(&heap);
printf("%d ", Arraykhrodji[i]);

}

printf("\n");

// rhasazi hafeze
rhasazihram(&heap);

return 0;

}
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Alg. Kooleposhti_hrisane(vzn[], arzh[], gonjayesh)

..... arzh_be_vzn = arzsh./vzn

..... entekhab mhsolat ba bishtaring mgdare arzsh_be_vzn

..... edame to porshodan koole

akharin mhsol baste be gonajyesh bagimande ya lole ya bakhshi az mhsol

2,5 03k OlFier n) g o o |y wilay > gl

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

typedef struct {

intvzn;

int arzsh;

double nsbt; // Nesbate Arzesh-be-vazn
} Mhsol;

// Tabe mgayese do mhsol bar asase nsbt arzsh-be-vzn nsbt
int mgayese(const void *a, const void *b) {

double n1 = ((Mhsol *)a)->nsbt;

double n2 = ((Mhsol *)b)->nsbt;




return (n1<n2)? 1:-1; // tartibe kaheshi
}

1/

double kooleposhtiKasri(int zrfiat, Mhsol mhsolhal], int n) {
// morattabsazi mhsolha bar asase nsbt arzsh-be-vzn ba trtib kaheshi
gsort(mhsolha, n, sizeof(Mhsol), mgayese);

double ArzshKol = 0.0; // arzsh kole mhsolha dar koole
for (inti=0;i<n;i++){
if (zrfiat >= mhsolhali].vzn) {
// ja dadan kole mhsol
zrfiat -= mhsolhali].vzn;
ArzshKol += mhsolhali].arzsh;
}Yelse {
// entekhab bakhshi ya kasri az mhsol
ArzshKol += mhsolha[i].arzsh * ((double)zrfiat / mhsolhali].vzn);
break; // dar sorat por shodan koole
}
}

return ArzshKol;

}

int main() {
int n = 3; // tdad mhsolha
int zrfiat = 20; // Zrfiat koole

// fhrst mhsolha (arzsh, vzn)
Mhsol mhsolha[] = {

{18, 25, 0.0},

{15, 24, 0.0},

{10, 15, 0.0}
s

// mohasebeye nesbate arzsh-be-vzn har mhsol
for (inti=0;i<n;i++) {
mhsolhali].nsbt = (double)mhsolhal[i].arzsh / mhsolha[i].vzn;

}

// farakhani tabe jahat hal mas’aleye kooleposhti
double ArzshBish = kooleposhtiKasri(zrfiat, mhsolha, n);

printf("bishineye arzsh dar koole = %.2f\n", ArzshBish);

return O;
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}
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Alg. Kooleposhti_hrisane_hram(vzn[], arzh[], gonjayesh)

... arzh_be_vzn = arzsh./vzn

..... ijad hram(arzh_be_vzn)

..... estekhrajKmine

..... edame to porshodan koole

..... akharin mhsol baste be gonajyesh bagimande ya lole ya bakhshi az mhsol
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#include <stdio.h>
#include <stdlib.h>

// tarif sakhtare mhsol
typedef struct {

intvzn;

int arzsh;

double nsbt; // Nesbate Arzesh-be-vazn
} Mhsol;

// tarif sakhtare hram kmine

typedef struct {
int andaze; //tdad aezaye feli dar hearm
Mhsol* gereha; // Aezaye hram

} HeapKmine;

// Tabe swap jhat jabejaee gereha dar hram
void swap(Mhsol* a, Mhsol* b) {

Mhsol temp = *a;

*3 = *b,‘

*b =temp;
}

// Tabe yaftan andise valed
int valed(int i) {

return (i-1)/ 2;
}

// Tabe yaftan andise frznd chap
int frzndChp(int i) {




return 2 * i+ 1;

}

// Tabe yaftan andise frznd rast
int frzndRast(int i) {
return 2 * i+ 2;

}

// Tabe hramsazi zirdrakht nashi gereh i
void hramsazi(HeapKmine* heap, int i) {
int bozorgtarin = i;
int chap = frzndChp(i);
int rast = frzndRast(i);

// varasi bozorgtar bodan frznd chp as bozorgtarin
if (chap < heap->andaze && heap->gereha[chap].nsbt > heap->gereha[bozorgtarin].nsbt) {
bozorgtarin = chap;

}

// varasi bozorgtar bodan frznd rast as bozorgtarin
if (rast < heap->andaze && heap->gereha[rast].nsbt > heap->gereha[bozorgtarin].nsbt) {
bozorgtarin = rast;

}

// Jabejaee dar sorat kochatrin nabdane rishe o edameye hramsazi
if (bozorgtarin !=1i) {
swap(&heap->gerehali], &heap->gereha[bozorgtarin]);
hramsazi(heap, bozorgtarin);
}
}

// Tabe mqdardhi heap ba array vorodi

void Heap_mqdardhi(HeapKmine* heap, Mhsol* mhsolha, int tdad_mhslha) {
heap->andaze = tdad_mbhslha;
heap->gereha = (Mhsol*)malloc(tdad_mhslha * sizeof(Mhsol));

for (inti = 0; i < tdad_mhslha; i++) {
heap->gerehali] = mhsolhali];

}

// ljad hram-kmine ba hramsazi az gereh valed akhar
for (inti = (heap->andaze / 2) - 1; i >=0; i--) {
hramsazi(heap, i); //heap
}
}
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// Tabe estekhraj ozve kamine az hram o hazfe an
Mhsol estekhrajKmine(HeapKmine* heap) {
if (heap->andaze <= 0) {
printf("bodon ozve!\n");
Mhsol tohi = {0, 0, 0};
return tohi;

}

Mhsol mhsolKmine = heap->gerehal[0];
heap->gereha[0] = heap->gereha[heap->andaze - 1];
heap->andaze--;

hramsazi(heap, 0);

return mhsolKmine;

// Kooleposhti-kasri hrisane ba hram-kmineheap

double kooleposhtiKasri(int zrfiat, Mhsol mhsolha(], int n) {
// ljad hram-kmine bar asase nsbate arzsh-be-vzn
HeapKmine heap;
Heap_mqdardhi(&heap, mhsolha, n);

double ArzshKol = 0.0; // arzsh kole mhsolha dar koole

while (heap.andaze > 0 && zrfiat > 0) {
Mhsol mhsolFeli = estekhrajKmine(&heap); // estekhraj mhsol ba kamttrin nsbate arzsh-be-
mqdar

if (zrfiat >= mhsolFeli.vzn) {
// Afzodan kole mhsol
zrfiat -= mhsolFeli.vzn;
ArzshKol += mhsolFeli.arzsh;

}else {
// entekhab bakhshi ya kasri az mhsol
ArzshKol += mhsolFeli.arzsh * ((double)zrfiat / mhsolFeli.vzn);
break; // dar sorat por shodan koole

}

}

// rahasazi hafeze
free(heap.gereha);

return ArzshKol;




int main() {
int n = 3; // tdad mhsolha
int zrfiat = 20; // Zrfiat koole

// fhrst mhsolha (arzsh, vzn)
Mhsol mhsolha[] = {

{18, 25, 0.0},

{15, 24, 0.0},

{10, 15, 0.0}
)

// mohasebeye nesbate arzsh-be-vzn har mhsol
for (inti=0;i<n;i++) {
mhsolhali].nsbt = (double)mhsolhali].arzsh / mhsolha[i].vzn;

}

// farakhani tabe jahat hal mas’aleye kooleposhti
double ArzshBish = kooleposhtiKasri(zrfiat, mhsolha, n);

printf("bishineye arzsh dar koole = %.2f\n", ArzshBish);

return 0;

}
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Alg. Edgam Behine(Arr[], n)
For i=[0:n-2]
Gereh(D)
D->farzandchap = kam(Arr[])
D->farzandrast = kam2(Arr[])
Vzn(D) = Vzn(D->farzandchap) + Vzn(D->farzandrast)
Afzodan (D, Arr(])
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Alg. Egdam Behine(Arr[], n)

..... ijad_hram(Arr(], n)

... Whilen>1

. kam1 = estekhrajKmine(Arr[], n)
. kam2 = estekhrajKmine(Arr(], n)
. mvqt = kam1 + kam2

. Afzodan (Arr[], mvat, n)
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#include <stdio.h>
#include <stdlib.h>

// sakhtar hram-kmine

typedef struct {
int andaze; // tdad aezaye feli dar hearm
int* gereha; // Aezaye hram

} HeapKmine;

// Tabe swap jhat jabejaee gereha dar hram
void swap(int* a, int* b) {

int mvqgt = *a;

*a = *bl

*b = mvqt;

}

// Tabe yaftan andise valed
int valed(int i) {

return (i-1) / 2;
}

// Tabe yaftan andise frznd chap
int frzndChp(int i) {
return2 *i+1;

}

// Tabe yaftan andise frznd rast
int frzndRast(int i) {
return 2 *i+2;

}

// Tabe hramsazi zirdrakht nashi gereh i
void hramsazi(HeapKmine* heap, int i) {
int kochektarin = i;
int chap = frzndChp(i);
int rast = frzndRast(i);

// varasi kochektar bodan frznd chp as kocheketarin
if (chap < heap->andaze && heap->gereha[chap] < heap->gereha[kochektarin]) {

kochektarin = chap;

}

// varasi kochektar bodan frznd rast as kocktarin
if (rast < heap->andaze && heap->gerehal[rast] < heap->gereha[kochektarin]) {




ailay > slapy ;55!

kochektarin = rast;

}

// Jabejaee dar sorat kochatrin nabdane rishe o edameye hramsazi
if (kochektarin !=1) {
swap(&heap->gerehali], &heap->gereha[kochektarin]);
hramsazi(heap, kochektarin);
}
}

// Tabe mqdardhi heap ba array vorodi
void hram_mqdardhi(HeapKmine* heap, int* ArrayVrodi, int Andaze_array) {
heap->andaze = Andaze_array;
heap->gereha = (int*)malloc(Andaze_array * sizeof(int));
for (inti = 0; i < Andaze_array; i++) {
heap->gerehali] = ArrayVrodi[i];
}

// ljad hram-kmine ba hramsazi az gereh valed akhar
for (inti = (heap->andaze / 2) - 1; i >=0; i--) {
hramsazi(heap, i);
}
}

// Tabe estekhraj ozve kamine az hram o hazfe an
int estekhrajKmine(HeapKmine* heap) {
if (heap->andaze <= 0) {
printf("Heap is empty!\n");
return -1;

}

if (heap->andaze == 1) {
heap->andaze--;
return heap->gerehal[0];

}

// bazyabi mgdar kamine o hazf az hram

int rishe = heap->gereha[0];

heap->gereha[0] = heap->gereha[heap->andaze - 1];
heap->andaze--;

// bazsazi vizhegi hram pas az hazf
hramsazi(heap, 0);

return rishe;

!




// Darj ozve jdid dar hram
void AfzodanOzve(HeapKmine* heap, int arzesh) {
heap->andaze++;
heap->gereha = (int*)realloc(heap->gereha, heap->andaze * sizeof(int));
inti = heap->andaze - 1;
heap->gerehali] = arzesh;
while (i != 0 && heap->gereha[valed(i)] > heap->gerehali]) {
swap(&heap->gerehali], &heap->gereha[valed(i)]);
i = valed(i);
}
}

// Tabe nmayesh gerehaye hram
void nmayeshHeap(HeapKmine* heap) {
printf("Hram: ");
for (inti=0; i< heap->andaze; i++) {
printf("%d ", heap->gerehali]);
}
printf("\n");

// Tabe rahasazi hafezeye tkhsisi

void rhasazihram(HeapKmine* heap) {
free(heap->gereha);
heap->gereha = NULL;

}

// Edgam Arrayeha

int EdgamArrayha(int* arrayha, int n) {
HeapKmine heap;
hram_maqdardhi(&heap, arrayha, n);

int hazineKol = 0;

while (heap.andaze > 1) {
// Estekhraj do arraye kochak az arrayha
int aval = estekhrajKmine(&heap);
int dovom = estekhrajKmine(&heap);

// edgam
int hazineEdgam = aval + dovom;
hazineKol += hazineEdgam;

// Afzodan arraye hasel be arrayha
AfzodanOzve(&heap, hazineEdgam);
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rhasazihram(&heap);
return hazineKol;

}

int main() {
int arrayhal] = {40, 5, 20, 10, 30};
int n = sizeof(arrayha) / sizeof(arrayha[0]);

int hazineKol = EdgamArrayha(arrayha, n);
printf("Hazine kole edgam arrayha: %d\n", hazineKol);

return 0;

}
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Alg. Huffman(arr.nviseha(], arr.fravani[], n)
..... ljad hram(arr[])

..... whilen>1

.......... kam1 = Estekhrajkmine(arr)
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.......... kam2 = Estekhrajkmine(arr)
... grehe jadid.fravani = kam1.fravani + kam.fravani
<oveenene jadid.chpa = kam1; jadid.rast = kam2
.......... Afzdan(arr, jadid)
..... rishe = Estekhrajkmine(arr)
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#include <stdio.h>
#include <stdlib.h>

// sakhtar gereh derakht Huffmann
typedef struct Gereh {
char nvise; // nvise
int fravani; // fravani of the nvise
struct Gereh* chap; // frzand chap
struct Gereh* rast; // frzand rast
} Gereh;

// sakhtar hram-kmine

typedef struct {
int andaze; // tdad aezaye feli dar hearm
Gereh** gereha; // Aezaye hram

} HeapKmine;

// Tabe swap jhat jabejaee gereha dar hram
void swap(Gereh** a, Gereh** b) {

Gereh* mvqt = *a;

*a = *b,

*b = mvat;
}

// Tabe yaftan andise valed
int valed(int i) {

return (i-1) / 2;
}

// Tabe yaftan andise frznd chap
int frzndChp(int i) {
return 2 * i+ 1;

}

// Tabe yaftan andise frznd rast
int frzndRast(int i) {
return 2 * i+ 2;

}

// Tabe hramsazi zirdrakht nashi gereh i
void hramsazi(HeapKmine* heap, int i) {
int kochektarin = i;
int chap = frzndChp(i);
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int rast = frzndRast(i);

if (chap < heap->andaze && heap->gereha[chap]->fravani < heap->gereha[kochektarin]-
>fravani) {
kochektarin = chap;

}

if (rast < heap->andaze && heap->gerehalrast]->fravani < heap->gereha[kochektarin]->fravani)
{
kochektarin = rast;

}

if (kochektarin !=1i) {
swap(&heap->gerehali], &heap->gereha[kochektarin]);
hramsazi(heap, kochektarin);
}
}

// Tabe mqdardhi heap ba array vorodi
void Heap_mqdardhi(HeapKmine* heap, Gereh** Gereha, int tdad_Gereha) {
heap->andaze = tdad_Gereha;
heap->gereha = (Gereh**)malloc(tdad_Gereha * sizeof(Gereh*));
for (inti=0; i< tdad_Gereha; i++) {
heap->gerehali] = Gerehali];

}

// liad hram-kmine ba hramsazi az gereh valed akhar
for (inti = (heap->andaze / 2) - 1; i >=0; i--) {
hramsazi(heap, i);
}
}

// Tabe estekhraj ozve kamine az hram o hazfe an
Gereh* estekhrajKmine(HeapKmine* heap) {
if (heap->andaze <= 0) {
printf("bedon ozve!\n");
return NULL;
}

if (heap->andaze == 1) {
heap->andaze--;
return heap->gereha(0];

}

// bazyabi mqdar kamine o hazf az hram
Gereh* rishe = heap->gerehal0];
heap->gereha[0] = heap->gereha[heap->andaze - 1];

heap->andaze--;

// bazsazi vizhegi hram pas az hazf
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hramsazi(heap, 0);

return rishe;

}

// Afzodan Gereh jadid be hram
void AfzodanGereh(HeapKmine* heap, Gereh* Gereh) {
heap->andaze++;
heap->gereha = (Gereh**)realloc(heap->gereha, heap->andaze * sizeof(Gereh*));
int i = heap->andaze - 1;
heap->gerehali] = Gereh;

while (i != 0 && heap->gereha[valed(i)]->fravani > heap->gerehali]->fravani) {
swap(&heap->gerehali], &heap->gereha(valed(i)]);
i = valed(i);
}
}

// ljad gereh jadid

Gereh* ljadGereh(char nvise, int fravani) {
Gereh* mvqt = (Gereh*)malloc(sizeof(Gereh));
mvqt->nvise = nvise;
mvqt->fravani = fravani;
mvqt->chap = mvqt->rast = NULL;
return mvqt;

// ljad drakht huffman
Gereh* TolidHuffman(char nvisehal], int fravanihal], int n) {
HeapKmine heap;
Gereh* Gereha[n];
for (inti=0;i<n;i++){
Gerehali] = ljadGereh(nvisehali], fravanihali]);
}
Heap_mqdardhi(&heap, Gereha, n);

while (heap.andaze > 1) {
// Estekhraje do gereh ba kmatrin fravani
Gereh* nkhst = estekhrajKmine(&heap);
Gereh* dovom = estekhrajKmine(&heap);

// ljad gereh dakheli jadid ba estefade az do frzand

Gereh* jadid = ljadGereh('S', nkhst->fravani + dovom->fravani);
jadid->chap = nkhst;

jadid->rast = dovom;

// Darje gereh jdid be hram
AfzodanGereh(&heap, jadid);
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// Greeh bagimande risheye drakhte Huffman
Gereh* rishe = estekhrajKmine(&heap);
free(heap.gereha);

return rishe;

// nemayesh bazgashticodehaye Huffman
void nmayeshCodeha(Gereh* rishe, int code[], int balatrin) {
if (rishe->chap) {
code[balatrin] = 0;
nmayeshCodeha(rishe->chap, code, balatrin + 1);

}

if (rishe->rast) {
code[balatrin] = 1;
nmayeshCodeha(rishe->rast, code, balatrin + 1);

}

if (Irishe->chap && Irishe->rast) {
printf("%c: ", rishe->nvise);
for (inti = 0; i < balatrin; i++) {

printf("%d", codeli]);

}
printf("\n");

}

}

int main() {
char nviseha[] ={'a', 'b', 'c', 'd', 'e', 'f'};
int fravaniha[] = {5, 9, 12, 13, 16, 45};
int n = sizeof(nviseha) / sizeof(nviseha[0]);

Gereh* rishe = TolidHuffman(nviseha, fravaniha, n);

int code[100], balatrin = 0;
printf("codehaye Huffman:\n");
nmayeshCodeha(rishe, code, balatrin);

return 0;
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Alg. Prim(mat, n)
..... valed[n], klid[n]= o0, mjmoeDPK[n]=0
..... valed[0] = -\
... klid[0] =0
. fori=0:n-\
... u = argmin(klild, mjmoeDPK!=1)
... klid[u] =\
... MajmoeDPK[u] = \;
. .forj=0:n-\
weeenennn 1T (Mat[u][j] & !MajmoeDPK[j] & graph[u][j] < klid[j])
... valed[j] = u;
... Klid[j] = mat[u][j];
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Alg. Prim(mat, n)

..... valed[n], klid[n]= c0, mjmoeDPK[n]=0
..... valed[0] = -\

..... klid[0] = 0

... klid=ijadhram(klid)



ailay > slapy ;55!

o . fori=0:n-\

I3 ... u = estekhrajKmine(klid)

v . klid[u] =1

A MajmoeDPK[u] = ;

q e fOrj=0:n—1\

\. revevennennns 1T (Mat[u][j] & !MajmoeDPK[j] & graph[u][j] < klid[j])
" ... valed[j] = u;

'Y ... klid[j] = mat[ul[j];
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#include <stdio.h>
#include <limits.h>
#include <stdbool.h>

#define V 5 // tdad gerehaye graph

// Tabe yaftan gereh ba klid kmine (afzode nshode)
int KildKam(int klid[], bool MajmoeDPK(]) {
int min = INT_MAYX, andisKmine;

for (intv=0; v<V; v++) {
if (!MajmoeDPK[v] && klid[v] < min) {
min = klid[v];
andisKmine = v;
}
}
return andisKmine;

}

// Tabe nmayesh DPK
void nmayeshDPK(int valed[], int graph[V][V]) {
printf("Yal ~ Vzn\n");
for (inti=1;i<V;i++){
printf("%d - %d  %d\n", valed[il, i, graphlil[valed[i]]);
}
}

// Tabe algorithm Prim
void prim_dpk(int graph[V][V]) {
intvaled[V];  //zakhireye DPK

Yy




int klid[V]; // maadir klid jahate entekhabe yal ba vzn kmine
bool MajmoeDPK[V]; // Arraye rahgirie gerehaye dar DPK

// magdardhi avalye binahayat be klid-ha

for (inti=0;i<V;i++){
klid[i] = INT_MAX;
// jahat nmayesh ozve shodan dar majmoe
MajmoeDPK([i] = false;

}

// Aqaz az gereh nkhst
klid[0] = 0; // madar klide gereh nkhst barabare sefr
valed[0] =-1; // Gereh nkhst rishe drkhat

// Jaht barasi tamami gereha baraye valed bodan. dar nhayat hame gereha ozve drakht poosha

for (int count = 0; count < V - 1; count++) {
// Entekhab gereh ba klid kmine kharhj az DPK
int u = Kildkam(klid, MajmoeDPK);

// afzodan gereh entekhab shode be mjmoe DPK
MajmoeDPK[u] = true;

// brozresani klid o vales gerehaye hamsaye
for (intv=0; v<V; v++) {
// brozsazi klid[v] dar sorat kochektar bodan graph[u][v] az klid[v]
if (graph[u][v] && !IMajmoeDPK[v] && graph[u][v] < klid[v]) {
valed[v] = u;
klid[v] = graph[u][v];
}
}
}
nmayeshDPK(valed, graph);
}
int main() {
int graph[V][V] = {
{0, 3, 3,0, 0},
{3,0,1,1,0},
{3,1,0,5, 4},
{0,1,5,0, 2},
{0,0,4,2,0}
1
prim_dpk(graph);
return 0;

}
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int yaftan(i)
If V[i].valed # i then return yaftan(V[i].valed)
else return i

void Ejtemae(i, j)
x = yaftan (i); y = yaftan (j)
if x # y then V[x].valed = y endif
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Alg. ljad_mjmoe(V)
..... fori=0:n-1

... V[i].valed =i
... V[i].rotbe =0

int yaftan(i)

..... if V[i].valed # i

<o FEtUNN yaftan(V[i].valed)
..... else return i

void Ejtemae(i, j)
..... x = yaftan(i)
..... y = yaftan(j)
..... ifx!=y
weeerenens VaSI(x, y)

Void Vasl(j, j)

..... if V[i].rotbe > V[j].rotbe
coveenene. V[jl.valed =i

..... V[i].valed =

..... if V[i].rotbe == V[j].rotbe
woveneee V[jl.rotbe++

Bl Ko co o C o) pleie 4 Cal (55568 Bes Gl a5 S50 als e e 0 YL s b
32555 1, e 51 osSns l 2509) Cod laS1 s € 43 | (S s 95300
w08 L aneS Ligy o0 8l cyz o dcgome sloollws bl 5 (2o, calol jo (asS

1230 s |y JSl,S




ailay > slapy ;55!

OLad 1y oy p 9Sad 0,8 ool (Sl 4 I dasgeze b Iy JISWlS (gligy oo o2 )65l

RO o

ljad majmoe mojazza az V
# har gereh yek majmoe
Morattabsazi so’oodi yalha
Ta hal nashodan
Entekhab yale ba’di
Agar (yal motassalsaze do gereh az do majmoe)
Edgam majome mojazzaha
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#include <stdio.h>
#include <stdlib.h>

#define n 5 // tdad gerehaye graph

// sakhtar nmayesh Yal dar graph
typedef struct {

int agaz, mqgsd, vzn;
}Yal;

// sakhtar graph ba V gereh o E Yal
typedef struct {

intV, E;

Yal* Yalha;
} Graph;

// ljad graph ba V gereh o E Yal

Graph* ljadGraph(int V, int E) {
Graph* graph = (Graph*) malloc(sizeof(Graph));
graph->V =V;
graph->E = E;
graph->Yalha = (Yal*) malloc(E * sizeof(Yal));
return graph;

// Tabe yaftan
int yaftan(int valed[], int i) {
if (valed[i] !=1i)
valed[i] = yaftan(valed, valed([i]);
return valed[i];

}

// tabe Ejtemae (rotbe)
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void Ejtemae(int valed([], int rotbe[], int x, int y) {
int rishe_x = yaftan(valed, x);
int rishe_y = yaftan(valed, y);

if (rotbe[rishe_x] < rotbe[rishe_y])
valed([rishe_x] = rishe_y;

else if (rotbe[rishe_x] > rotbe[rishe_y])
valed[rishe_y] = rishe_x;

else {
valed[rishe_y] = rishe_x;
rotbe[rishe_x]++;

}

}

// mqgayse braye gsort, jhat mrtbsazi Yalha ba vzn
int mgayse_Yalha(const void* a, const void* b) {
Yal* YalA = (Yal*) a;
Yal* YalB = (Yal*) b;
return YalA->vzn - YalB->vzn;

}

void Kruskal_DPK(Graph* graph) {
int V = graph->V;
Yal* ntije = (Yal*) malloc((V - 1) * sizeof(Yal)); // Array zkhireye ntije DPK
int e = 0; // andise ntije[]
inti=0; // andise Yalhaye mrtb

// Gham 1: mrtbsazi afzayeshi Yalha
gsort(graph->Yalha, graph->E, sizeof(Yal), mgayse_Yalha);

// tkhsis hafze ijad V zirmajmoe
int *valed = (int*) malloc(V * sizeof(int));
int *rotbe = (int*) malloc(V * sizeof(int));

// ljad mjmoehaye tak-ozvi V

for (i=0;i<V;i++) {
valed[i] = i; // dar ebteda har gereh valed khod
rotbeli] = 0;

}

i=0;
while (e<V -1 && i< graph->E) {
Yal Yal_baedi = graph->Yalha(i];

int x = yaftan(valed, Yal_baedi.agaz);
int y = yaftan(valed, Yal_baedi.mqgsd);
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// Afzodan yal dar adma ijad dowr
if (x I=y) {
ntije[e++] = Yal_baedi;
Ejtemae(valed, rotbe, x, y);

}

i++;

printf("Yalhaye dar DPK:\n");

int HzineKmine = 0;

for(i=0;i<e;i++) {
printf("%d -- %d == %d\n", ntije[i].aqaz, ntije[i].mqsd, ntije[i].vzn);
HzineKmine += ntije[i].vzn;

}

printf("Hazine kmine drakht poosha: %d\n", HzineKmine);

free(ntije);
free(valed);
free(rotbe);

}

int main() {
int mat[n][n] = {
{0, 3,3,0,0},
{3,0,1,1,0}
{3,1,0,5, 4},
{0,1,5,0, 2},
{0, 0, 4, 2, 0}

intE=0;
for (inti=0;i<n;i++){
for(intj=i+1;j<n;j++){
if (mat[i][j] != 0)
E++;

Graph* graph = ljadGraph(n, E);

intandis = 0;

for (inti=0;i<n;i++){

for (intj=i+1;j<n;j++){
if (mat[i][j] = 0) {

graph->Yalha[andis].agaz = i;
graph->Yalha[andis].mqgsd = j;
graph->Yalha[andis].vzn = mat[i][j];
andis++;

Y4




}
}
}
Kruskal_DPK(graph);

free(graph->Yalha);
free(graph);
return 0;
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Moshahedeshode = {g1}
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Yalha = {}
While adame moshahedye tamam gereh-ha
Entekhab gereh g az V -- Moshahedeshode
ba kotahtarin masir az g1 ba estefase az gerehaay moshahede shode be onvane vaset

afzodan g be moshahedeshode
afzodan yale kotahtarinn masir be Yalha
behbode faseleye gerehaye MoshhedeNashode
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function Dijkstra(mat, mbda, n):
..... Q[n] = {0}, valed[n] ¢ -1, fasele[n] & {oo}
..... fasele [mbda] ¢ 0

u € argmin( fasele, Q!=1)
Qu]=1

..forj=0:n-1

....If (mat[u,j] & 'Q[j])

. fasele_j ¢« fasele[u] + mat[u, j]
. if fasele_j < fasele[j]:

.. fasele [j] < fasele_j
.valed[j] € u

..... return fasele_j[], valed[]

ol S5 5 950t Olsicon 695 1y [l 255 A3 wirn SIS 38 =505

RGOV BUSWISTCS L OV ¥ KRGV | 1 W R v O

#include <stdio.h>
#include <stdlib.h>
#include <float.h>

#define INF FLT_MAX

void kotahtarin_masir_dijkstra(float **G, int n, int sh, float *fasele, int *valed) {
int *V_moshahede = (int *)malloc(n * sizeof(int));
for (inti=0;i<n;i++){
fasele[i] = INF;
valed[i] =-1;
V_moshahede[i] = 0;
}
fasele[sh] = 0;
while (1) {
int kamine_idx = -1;
float kamine = INF;
for (inti=0;i<n;i++){
if ('V_moshahedeli] && fasele[i] < kamine) {
kamine = faselel[i];
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kamine_idx = i;
}
}

if (kamine_idx == -1) break; // mlagat tamai gereha ya hamband nobdan.

V_moshahede[kamine_idx] = 1;

// brozsai fasele
for (intj=0;j<n;j++) {
if ('V_moshahedelj] && G[kamine_idx][j] != 0) {
float fasele_jdid = fasele[kamine_idx] + G[kamine_idx][j];
if (fasele_jdid < fasele[j]) {
fasele[j] = fasele_jdid;
valed([j] = kamine_idx;
}
}
}
}
free(V_moshahede);

}

void nmayesh_ntije(int n, float *fasele, int *valed) {
printf("gereh\tFasele\tValed\n");
for (inti=0;i<n;i++) {
printf("%d\t%.2f\t\t%d\n", i, fasele[i], valed[i]);
}
}

int main() {
intn=5;
int sh = 0; // Gereh mabda

float **G = (float **)malloc(n * sizeof(float *));
for (inti=0;i<n;i++) {
G[i] = (float *)malloc(n * sizeof(float));

}

for (inti=0;i<n;i++) {

for (intj=0;j<n; j++) {
Gli][il = 0;

}

}

G[0][1] = 10;

G[0][2] = 5;

G[1][2] = 2;

Y




G[1][3] = 1;
G[2][1] = 3;
G[2][3] = 9;
G[2][4] = 2;
G[3][4] = 4;
G[4][3] = 6;

float *fasele = (float *)malloc(n * sizeof(float));
int *valed = (int *)malloc(n * sizeof(int));

kotahtarin_masir_dijkstra(G, n, sh, fasele, valed);
nmayesh_ntije(n, fasele, valed);
free(fasele);
free(valed);
for (inti=0;i<n;i++) {
free(G[i]);
}
free(G);

return 0;
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P={1}
While U # ¢

Yaftane ZM bishinesaze |ZM; N U|
U —= ZM;

P = PU{ZM;}
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