Ex.No:9


FLOYD – WARSHALL ALGORITHM
PROBLEM STATEMENT

Find the shortest path between all pairs of vertices and determine the cost of each path.

AIM


To implement Floyd-Warshall algorithm to find the shortest paths between all pairs of vertices and to determine the cost of each path.

ALGORITHM

FLOYD-WARSHALL (W)

1. n<-rows(w)

2. D(0)<-w

3. for k<-1 to n

4.      do for i<-1 to n

5.         do for j<-1 to n

6.            do dij(k)<-min(dij(k-1), dik(k-1)+ dkj(k-1))

7. return D(n)
Constructing shortest path

1. for k=0

2.     do for i<-1 to n

3.        do for j<-1 to n

4.            do Tij=NIL if i=j or Wij=(
5.            else

6.            do Tij=i if i<>j and wij<(
7. for k=1 to n

8.     do for i<-1 to n

9.        do for j<-1 to n

10.           if dij(k-1)+dkj(k-1)
11.              do Tij = Tij(k-1)
12.           else

13.              do Tij = Tkj(k-1)
PRINT-ALL-PAIRS-SHORTEST-PATH(i,j)

1. if i=j

2. then print j

3. else print PRINT-ALL-PAIRS-SHORTEST-PATH(i,Tij)

4.      print j

PROGRAM

//FLOYD-WARSHALL ALGORITHM

#include <iostream.h>

#include <conio.h>

class floyd

{

private:


int n,cost[10][10],d[10][10],path[10][10];

public:


void getcost();


void floydfn();


int min(int x,int y);


void shortpath(int i,int j);


void display();

};

void floyd::getcost()

{

int i,j;

cout<<"Enter no. of nodes:";

cin>>n;

cout<<"Enter the cost...\n";

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


for (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];




if (cost[i][j]!=99)





cost[j][i]=99;



}

cout<<"COST ADJACENCY MATRIX:\n";

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

{


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



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


cout<<endl;

}

}

void floyd::floydfn()

{

int i,j,k,dt[10][10],pt[10][10];

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


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



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

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


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



if ((d[i][j]==0) || (d[i][j]==99))




path[i][j]=0;



else




path[i][j]=i;

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


{


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



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




dt[i][j]=d[i][j];


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



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




d[i][j]=min(dt[i][j],dt[i][k]+dt[k][j]);


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



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




pt[i][j]=path[i][j];


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



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




if (dt[i][j]>(dt[i][k]+dt[k][j]))





path[i][j]=pt[k][j];


}

cout<<"\nOUTPUT COST MATRIX:\n";

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

{


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



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


cout<<endl;

}

cout<<"\nPATH MATRIX:\n";

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

{


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



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


cout<<endl;

}

}

int floyd::min(int x,int y)

{

int minimum;

minimum=(x<=y)?x:y;

return minimum;

}

void floyd::shortpath(int i,int j)

{

if (i==j)


cout<<i;

else
{


shortpath(i,path[i][j]);


cout<<" "<<j;

}

}

void floyd::display()

{

int a,b;

char ch='y';

while (ch=='y')

{

cout<<"\nEnter a pair of vertices to find shortest path and its cost:\n";

cout<<"Vertex 1:";

cin>>a;

cout<<"Vertex 2:";

cin>>b;

cout<<"Shortest path between "<<a<<" and "<<b<<" is "<<"( ";

shortpath(a,b);

cout<<" )";

cout<<"\nCost of this path is "<<d[a][b];

cout<<"\n\nContiue(y/n)?";

cin>>ch;

}

}

void main()

{

clrscr();

floyd f;

f.getcost();

f.floydfn();

f.display();

}

OUTPUT

Enter no. of nodes:5

Enter the cost...

1 to 2 :3

1 to 3 :8

1 to 4 :99

1 to 5 :-4

2 to 3 :99

2 to 4 :1

2 to 5 :7

3 to 2 :4

3 to 4 :99

3 to 5 :99

4 to 1 :2

4 to 3 :-5

4 to 5 :99

5 to 3 :99

5 to 4 :6
COST ADJACENCY MATRIX:

0       3       8       99      -4

99      0       99      1       7

99      4       0       99      99

2       99      -5      0       99

99      99      99      6       0

OUTPUT COST MATRIX:

0       1       -3      2       -4

3       0       -4      1       -1

7       4       0       5       3

2       -1      -5      0       -2

8       5       1       6       0

PATH MATRIX:

0       3       4       5       1

4       0       4       2       1

4       3       0       2       1

4       3       4       0       1

4       3       4       5       0
Enter a pair of vertices to find shortest path and its cost:

Vertex 1:1

Vertex 2:2

Shortest path between 1 and 2 is ( 1 5 4 3 2 )

Cost of this path is 1

Contiue(y/n)?y

Enter a pair of vertices to find shortest path and its cost:

Vertex 1:3

Vertex 2:3

Shortest path between 3 and 3 is ( 3 )

Cost of this path is 0

Contiue(y/n)?y

Enter a pair of vertices to find shortest path and its cost:

Vertex 1:4

Vertex 2:2

Shortest path between 4 and 2 is ( 4 3 2 )

Cost of this path is -1

Contiue(y/n)?n

