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Abstract: Travelling salesman problem, often considered as a problem related to managerial decision 
helps the management in sending their salesman to different granaries with minimum cost. In this 
article, the concept of object oriented programming is introduced in travelling salesman problem and 
then solved for different entries. 
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Introduction: A salesperson generally visits a range of cities starting from his command centre. 
Assuming the distance between the cities, or the time taken to travel among the cities, or the cost spent 
to visit the cities are known, the problem of finding the minimal distance or time or cost, if the salesman 
starting from his head office with a condition that he has to visit all the cities comes under his influence 
exactly once and reaching back where he started (head office) is called Travelling Salesman Problem 
(TSP). 
 
A TSP is a special case of Assignment problem with the following additional constraints: (a) the 
salesman must visit every city exactly once except the starting city, (b) the salesman should start from a 
city, basically the headquarters, and return to the same place, (c) going from any city to the same 
directly is not allowed. Here, conditions (a) and (b) are called route conditions. 
 
This problem can be formulated as, there are n cities and ways between all of them are known weights. 
The target is to find the shortest likely way which passes through all cities only once, start and end in 
the same place, simply a shortest possible round trip. Actually, the real problem is not only to find the 
shortest round trip which exists and also which optimises the trip. In table 1, we have listed the possible 
ways of visiting places up to a maximum of ten cities. With this, we are giving it to the reader to imagine 
the complexity occurs for the firm that has more than 20 cities. Considerably this leads to a huge 
computation to solve it in a real time.  
 

Table 1:  Number of Permutations for TSP 

Number of Points Number of Possible Ways 

4 24 

5 120 

6 720 

7 5 040 

8 40 320 

9 3 62 880 

10 36 28 800 
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These difficulties can be domineered with the help of computer and with an appropriate program which 
follows the algorithm and the conditions listed above. In this article, we are implementing object 
oriented approach to solve the travelling salesman problem. 
 
Object Oriented Programming: Object oriented programming is a method of implementing programs 
which are organized as a collections of objects, which may contain data in the form of fields (attributes), 
and code, in the form of procedures (methods). In object oriented program, the computed codes are 
designed by making them out of objects that relate with each other. An object is just like a box which 
contains data and functions operates on the data. There are diverse OOP languages, and the most 
popular one among all are class-based, objects are instances of classes. Objects are the building blocks 
for the execution of the program while classes are basic elements for defining the object oriented 
program. Some of the significant object oriented languages include Java, C++, C#, Python, PHP etc. 
 
C++ Program for Travelling Salesman Problem: 
 
#include<iostream.h> 
#include<conio.h> 
int array[30][30],finish[30],n,cost=0; 
void takeInput() 
{ 
    int i,j; 
    cout<<"\nEnter the number of villages: "; 
    cin>>n; 
    cout<<"\nEnter the Cost Matrix\n"; 
    for(i=0;i < n;i++) 
    { 
 cout<<"Enter Elements of Row: "<<i+1<<"\n"; 
 for( j=0;j < n;j++) 
     cin>>array[i][j]; 
 finish[i]=0; 
    } 
    cout<<"\nThe cost list is:"; 
    for( i=0;i < n;i++) 
    { 
 cout<<"\n"; 
 for(j=0;j < n;j++) 
     cout<<"\t"<<array[i][j]; 
    } 
} 
int least(int c) 
{ 
    int i,nc=999; 
    int min=999,kmin; 
    for(i=0;i < n;i++) 
    { 
 if((array[c][i]!=0)&&(finish[i]==0)) 
     if(array[c][i]+array[i][c] < min) 
     { 
  min=array[i][0]+array[c][i]; 
  kmin=array[c][i]; 
  nc=i; 
     } 
    } 
    if(min!=999) 
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 cost+=kmin; 
    return nc; 
} 
void mincost(int city) 
{ 
    int i,ncity; 
    finish[city]=1; 
    cout<<city+1<<"--->"; 
    ncity=least(city); 
    if(ncity==999) 
    { 
 ncity=0; 
 cout<<ncity+1; 
 cost+=array[city][ncity]; 
 return; 
    } 
    mincost(ncity); 
} 
int main() 
{ 
    clrscr(); 
    takeInput(); 
    cout<<"\nThe Path is:\n"; 
    mincost(0); 
    cout<<"\nMinimum cost is "<<cost; 
    return 0; 
} 
 

Output: 

  
Fig. 1: Program Output 
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Conclusion: This article addresses the complexity of travelling salesman problem if the number of cities 
is just about immense. Also we are suggesting object oriented approach to solve the same and found the 
solution for a simple problem. 
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