Ex.No:8
MINIMUM SPANNING TREE – USING KRUSKAL ALGORITHM
PROBLEM STATEMENT


Find the minimum spanning tree for the graph that would be output by Kruskal’s Algorithm, assuming the edges are sorted.

AIM


To Find the minimum spanning tree using Kruskal’s algorithm and display the resulting path and its cost.

ALGORITHM

1. Start.
2. Read the number of nodes and the distance between the nodes.

3. Assign A as empty set.

4. Make each vertex in a graph as an individual component.

5. Sort the edges in non-decreasing order.

Procedure Make-set(x) – used to create a new set whose member is pointed by x.

Procedure Find-set(x) – returns a pointer to the representation of that set contains.
Procedure for Kruskal Algorithm

KRUSKAL(G,W) // G – Graph, W – Weight or distance

1. A < - NULL

2. for each vertex v belongs to V[G]

3. do MAKE-SET(v)

4. sort the edges of E by non-decreasing weight W.

5. for each edge (u,v) belongs E, in order by weight.

6. do if FIND-SET(u) <> FIND-SET(v)

7. then A < - A U [(U,V)]

8. UNION(u,v)

9. return A

10. stop

PROGRAM

//Kruskal's Algorithm for Minimum Spanning Tree

#include <iostream.h>

#include <conio.h>

class kruskal

{

private:


int n, count, cost[10][10], p[10];


struct heap { int edge, r, c;};


struct heap h[20];

public:


void getcost();


void findheap();


void kruskalfn();

};

void kruskal::getcost()

{

clrscr();

cout<<"Enter number of nodes:";

cin>>n;

cout<<"Enter cost of the following edges...\n(Note: Enter -1 for no path)\n\n";

for (int i=1;i<=n;i++)


for (int j=1;j<=n;j++)



cost[i][j]=0;

for (i=1;i<=n;i++)


for (j=1;j<=n;j++)


{



if (i!=j && cost[i][j]==0)



{



cout<<i<<" to "<<j<<" : ";



cin>>cost[i][j];



cost[j][i]=cost[i][j];



}


}

cout<<"\nCOST ADJACENCY MATRIX\n";

for (i=1;i<=n;i++)

{


for (j=1;j<=n;j++)



cout<<cost[i][j]<<"\t";


cout<<endl;

}

}

void kruskal::findheap()

{

char ch='y';

int x,y;

count=0;

cout<<"Enter Row,Col to build heap:\n";

while (ch=='y')

{

count++;

cout<<"R:";

cin>>x;

cout<<"C:";

cin>>y;

h[count].r=x;

h[count].c=y;

h[count].edge=cost[x][y];

cout<<"continue(y/n)?";

cin>>ch;

}

for (int i=1;i<=count;i++)

{

cout<<h[i].edge<<"\t"<<h[i].r<<"\t"<<h[i].c<<endl;

}

}

void kruskal::kruskalfn()

{

int mincost=0,i=0,x,y,u,v;

int t[10][3];

for (int j=1;j<=n;j++)


p[j]=-1;

for (j=1;j<count;j++)

{


u=h[j].r;


v=h[j].c;


x=(p[u]>0)?p[u]:u;


y=(p[v]>0)?p[v]:v;


if (x!=y)


{



i=i+1;



t[i][1]=u;



t[i][2]=v;



mincost=mincost+cost[u][v];



p[x]=y;


}

}

cout<<"\nThe Minimum cost is "<<mincost;

cout<<"\nThe P Vector is\n";

for (j=1;j<=n;j++)

cout<<p[j]<<"\t";

cout<<"\nThe Output Matrix:\n";

for (j=1;j<=i;j++)


cout<<t[j][1]<<"\t"<<t[j][2]<<endl;

}

void main()

{

clrscr();

kruskal k;

k.getcost();

k.findheap();

k.kruskalfn();

getch();

}

OUTPUT

Enter number of nodes:7

Enter cost of the following edges...

(Note: Enter -1 for no path)

1 to 2 : 28

1 to 3 : -1

1 to 4 : -1

1 to 5 : -1

1 to 6 : 10

1 to 7 : -1

2 to 3 : 16

2 to 4 : -1

2 to 5 : -1

2 to 6 : -1

2 to 7 : 14

3 to 4 : 12

3 to 5 : -1

3 to 6 : -1

3 to 7 : -1

4 to 5 : 22

4 to 6 : -1

4 to 7 : 18

5 to 6 : 25

5 to 7 : 24

6 to 7 : -1

COST ADJACENCY MATRIX

0       28      -1      -1      -1      10      -1

28      0       16      -1      -1      -1      14

-1      16      0       12      -1      -1      -1

-1      -1      12      0       22      -1      18

-1      -1      -1      22      0       25      24

10      -1      -1      -1      25      0       -1

-1      14      -1      18      24      -1      0

Enter Row,Col to build heap:

R:1

C:6

continue(y/n)?y

R:3

C:4

continue(y/n)?y

R:2

C:7

continue(y/n)?y

R:2

C:3

continue(y/n)?y

R:7

C:4

continue(y/n)?y

R:5

C:4

continue(y/n)?y

R:5

C:7

continue(y/n)?y

R:5

C:6

continue(y/n)?y

R:1

C:2

continue(y/n)?n

10      1       6

12      3       4

14      2       7

16      2       3

18      7       4

22      5       4

24      5       7

25      5       6

28      1       2

The Minimum cost is 99

The P Vector is

6       7       4       6       4       -1      4

The Output Matrix:

1       6

3       4

2       7

2       3

5       4

5       6

