Ex.No:5

TRAVELLING SALESMAN PROBLEM
PROBLEM STATEMENT


Write a program to solve traveling salesman problem using dynamic programming technique.
AIM


To solve traveling salesman problem using dynamic programming.
ALGORITHM

1. Declare a class dynamic with data members cost matrix, number of cities, distance array.

2. Declare a private member function to find out minimum of an array and public member functions to getdata(), display(), swap(), fact(), permutations and solutions.
3. getdata()

· Read member of cities as n.

· For value of i from 1 to n by 1 repeat.

· For values of j from 1 to n by 1 repeat.

· Read c[i][j]

· For values of I varying from 0 to fact(n-1) by 1.

· Let d[i]=0

4. swap(a,b)
· Let t=a.

· a=b

· b=t

5. min()
· Let m=d[0]

· For values of i to fact(n-1) by 1.

· Check if (m>d[i]) if so

· Return m

6. sol()

· For values of I from 0 to n-2 by 1 repeat.

· Let b[i]=i+2

· Call permutation function with b,o,n-2 as parameters.

7. fact()

· Let f=1.

· For values of I from 1 to m by 1 repeat.

· f=f*i

· Return f

8. display()

· For values of I from 0 to fact(n-1) by 1 repeat

· Print d[i]

· Print min(d)

· Using a while loop j<fact(n-1) print the path also.

9. perm(list[], k, m)

· Check if k=m if so

· K1=1
· For values of I from 0 to m by 1 repeat.

· Path[i][i]=list[i]

· d[i]= c[k1][list[i]]

· k1=list[i]

· d[i]=d[i]+c[k1][1]

· let i=i+1

· else

· for values of i from k to m by 1 repeat.

· Call swap(list[k], list[i])

· Call perm(list, k+1, m)

· Call swap(list[k], list[i])

PROGRAM

//Travelling Salesman problem

#include <iostream.h>

#include <conio.h>

class dynamic

{

private:


int c[5][5],n,d[24],p[24][6],list[5],r;

public:


dynamic();


void getdata();


void display();


int fact(int num);


int min(int list[]);


void perm(int list[], int k, int m);


void sol();

};

dynamic::dynamic()

{


r=0;

}

void dynamic::getdata()

{

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

cin>>n;

cout<<endl;

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


for (int j=0;j<n;j++)



c[i][j]=0;

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

{


for (j=0;j<n;j++)


{



if (i!=j)



{




if (c[i][j]==0)




{





cout<<"Enter cost from "<<i<<" to "<<j<<" :";





cin>>c[i][j];





c[j][i]=c[i][j];




}



}


}

}

for (i=0;i<n-1;i++)


list[i]=i+1;

}

int dynamic::fact(int num)

{

int f=1;

if (num!=0)

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


f=f*i;

return f;

}

void dynamic::perm(int list[], int k, int m)

{

int i,temp;

if (k==m)

{


for (i=0;i<=m;i++)



{




p[r][i+1]=list[i];



}


r++;

}

else


for (i=k;i<=m;i++)


{



temp=list[k]; list[k]=list[i]; list[i]=temp;



perm(list,k+1,m);



temp=list[k]; list[k]=list[i]; list[i]=temp;


}

}

void dynamic::sol()

{


perm(list,0,n-2);


for (int i=0;i<fact(n-1);i++)


{



p[i][0]=0;



p[i][n]=0;


}


for (i=0;i<fact(n-1);i++)


{



d[i]=0;



for (int j=0;j<n;j++)



{




d[i]=d[i]+c[p[i][j]][p[i][j+1]];



}


}

}

int dynamic::min(int list[])

{


int minimum=list[0];


for (int i=0;i<fact(n-1);i++)


{



if (list[i]<minimum)




minimum=list[i];


}


return minimum;

}

void dynamic::display()

{

int i,j;

cout<<endl<<"The cost Matrix:"<<endl;

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


{


for (j=0;j<n;j++)



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


cout<<endl;


}

cout<<endl<<"The Possible paths and their corresponding cost:"<<endl;

for (i=0;i<fact(n-1);i++)


{


for (j=0;j<n+1;j++)



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


cout<<"--> "<<d[i]<<endl;


}

cout<<endl<<"The shortest path :"<<endl;

for (i=0;i<fact(n-1);i++)

{


if (d[i]==min(d))



break;

}

for (j=0;j<=n;j++)

{


cout<<p[i][j]<<" ";

}

cout<<endl<<"\nThe cost of this path is "<<d[i]<<endl;

}

void main()

{

clrscr();

dynamic ts;

ts.getdata();

ts.sol();

ts.display();

getch();

}
OUTPUT
Enter no. of cities:4

Enter cost from 0 to 1 :70

Enter cost from 0 to 2 :30

Enter cost from 0 to 3 :75

Enter cost from 1 to 2 :80

Enter cost from 1 to 3 :20

Enter cost from 2 to 3 :90
The cost Matrix:

0       70      30      75

70      0       80      20

30      80      0       90

75      20      90      0

The Possible paths and their corresponding cost:

0       1       2       3       0       --> 315

0       1       3       2       0       --> 210

0       2       1       3       0       --> 205

0       2       3       1       0       --> 210

0       3       2       1       0       --> 315

0       3       1       2       0       --> 205

The shortest path :

0 2 1 3 0

The cost of this path is 205
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