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Abstract— The Travelling Salesman Problem is a traditional 

algorithm used to find the shortest or least path.This problem 

is mostly utilized in computer science to deliver packets from 

source to destination as there are lots of routes present in a 

network. This number of routes can cause congestion, delay 

or data loss, so utilizing Travelling Salesman Problem to find 

the shortest path from sender to receiver is an efficient way 

to transmit data with less congestion and also in less time. It 

is generally used to find the optimum solution for a complex 

network. The Travelling Salesman Problem can be solved 

using meta-heuristic approaches such as Ant colony 

optimization or genetic algorithm, however the easiest 

approach to solve the Travelling Salesman Problem is 

Nearest Neighbor Algorithm. The optimum solution of 

Travelling Salesman will save time and travelling expenses 

of a salesman. In Travelling Salesman problem, the main aim 

is to visit each city in a network once following the shortest 

path and return to the starting position.     
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I. INTRODUCTION 

The Travelling salesman problem is a traditional algorithm 

which is used to find the optimal solution. The main aim the 

Travelling Salesman problem is to visit all the cities once and 

return to the position from where it has started its journey. 

One of the main concern here in Travelling salesman problem 

is that the salesman cannot move to the same city twice, else 

the condition of Travelling Salesman is violated. The 

sequence in which the salesman moves and visit each city is 

not any concern, as the salesman can move and follow any 

order to visit each city. In Fig.1 the distance between each 

city is shown  which a salesman has to spend on moving to 

the next city. It must be clear that the distance is taken in 

terms of roadways. The salesman has to maintain the distance 

as small as possible to reduce the expenses and time. In any 

network, data transmission from sender to receiver must be 

properly done. Transmitting data from sender to receiver, 

proper routing must be done by the router. The router routes 

the data through a proper path to avoid congestion and data 

loss, however it is not easy to route a data if there is a complex 

path or too many nodes in between the sender and receiver, 

here the Travelling Salesman problem is very much useful. 

The Travelling Salesman problem will help in determining 

the shortest and simplest path between the sender and 

receiver. This will also help in minimizing the congestion, 

delay and also data loss. 

 
Fig. 1: Location of different cities A, B, C, D and E with 

their distance is shown. 

In Fig.1, distance between each city is depicted and the 

salesman has to visit each city in any order finding the 

shortest path. The salesman has to find the least path by 

ending his journey from the exact position where it has started 

its journey. In this paper, we have considered starting point 

as a city ‘A’, so the salesman has to start and finish his 

journey at city ‘A’.the  Travelling Salesman problem can be 

divided into two set on the basis of the organization of the 

location of cities  (1) Symmetric TSP and (2) Asymmetric 

TSP. The arrangement of cities in which the distance between 

two cities is same in both directions are considered as a 

Symmetric Travelling Salesman problem. The arrangement 

of cities in which the distance between two cities is not same 

in both directions are considered as an Asymmetric 

Travelling salesman problem. In our paper, we have taken an 

Asymmetric Travelling Salesman problem only. There are 

various algorithms which can be implemented to find the 

shortest path for travelling salesmen. Some of them are meta-

heuristic problems such as ant colony optimization, genetic 

algorithm, but in this paper, we have used a  Nearest Neighbor 

algorithm to find the shortest path for the Travelling 

Salesman. It was the first algorithm to find the shortest path 

for Travelling salesman problem developed around 1950’s. 

The idea of this algorithm was given by J. G. Skellam and the 

later research work was done by P. J. Clark and F. C. Evans 

to find the shortest path.      

II. RELATED WORKS 

In [1], Fatma a Karkory et al. presented a paper to find the 

solution for Travelling salesman problem by using a Nearest 

neighbor algorithm as well as minimum spacing tree and 

concluded that both of them have equal performance in terms 

of the total distance of the journey and time. In [2], Besan A. 

AlSalibi et al. implemented a paper in which a comparison 

between Nearest neighbor algorithm and genetic algorithm to 

find the solution for Travelling salesman problem. In the 
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paper, it was concluded that the Nearest neighbor algorithm 

is well suited for a small number of cities while Genetic 

algorithm was suitable for a large  number of cities as well as 

a small number of cities. In [3], Mudaliar D.N. et al. presented 

a paper in which genetic algorithm is used to find the exact 

solution for Travelling salesman problem by performing three 

tasks i.e. selection, crossover and mutation. In the paper, a 

new crossover operator called m-operator was proposed to 

solve the Travelling Salesman problem. In [4], Archit Rastogi 

et al. implemented a paper which solves the Travelling 

salesman problem using branch and bound method.    

III. PROBLEM FORMULATION 

In Travelling Salesman problem, to find the shortest path for 

‘M’ number of cities there are (M-1)! Possibilities i.e. (M-1)! 

paths can be obtained. Since for 5 numbers of cities,  there 

can be 24 various paths, for 6 numbers of cities, there can be 

120 paths and similarly for 10 numbers of cities the number 

of path increases to 362880 which is huge. If we have to find 

the shortest path for 20,30 or 50 cities the number of 

possibilities drastically increases to more than millions and 

billions which can be very difficult to find the shortest path. 

So, the Nearest Neighbor algorithm is suitable for a small 

number of cities and for a large number of cities some other 

meta-heuristic algorithm like Genetic algorithm must be used 

[2]. However, it is very easy to find the shortest path for  a 

small number of cities using a nearest Neighbor algorithm 

rather than other algorithms. 

IV. METHODOLOGY 

In our paper, we are going to use a Nearest Neighbor 

algorithm to determine the shortest path. In Fig.1 five 

different cities A, B, C, D, and E are shown by the distance 

between each city. The salesman has to start its journey from 

the city ‘A’ visit each city B, C, D, E in any order and then 

has to return ‘A’ again following the shortest path. The 

travelling salesman cannot visit the same city again, if it does 

so the condition of TSP is violated as shown in Fig.3. An 

overview of our approach is given through the flowchart as 

shown in Fig.2 however,  for better understanding every step 

is explained step by step.    

 
Fig. 2: Flow chart of Nearest Neighbor algorithm. 

Fig.3 below shows the violation of the Travelling salesman 

problem. It must be clear that no cities can be visited twice, 

even if the salesman has visited all the cities. 

 
Fig. 3: An example of violation of TSP 

A. Step1: 

All five cities and the distance between them is shown in 

Fig.1 and in this paper, we have assumed that the salesman 

will start its journey from city ‘A’. The position of a Salesman 

is shown by the “black box” at city ‘A’ as shown in Fig.1. In 

the Nearest Neighbor algorithm, first of all we will observe 

the distance between each city which is connected to ‘A’ and 

the salesman will move to that city which is nearest to ‘A’. 

From Fig.1 it is  clear that the distance between ‘A’ and ‘E’ 

are the shortest so the salesman will move to ‘E’ instead of 

‘B’ ‘C’ and ‘D’ as shown in Fig.4. 
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Fig. 4: shows the salesman moves from city ‘A’ to its 

nearest city ‘E’ 

B. Step2: 

From Fig.1 it is  clear that the distance between ‘E’ and ‘B’ 

are the shortest so the salesman will move to ‘B’ instead of  

‘C’ and ‘D’ as shown in Fig.5. The salesman now cannot visit 

‘A’ as it has already visited it earlier. 

 
Fig. 5: shows the salesman moves from city ‘E’ to its 

nearest city ‘B’. 

C. Step3: 

From Fig.1 it is  clear that the distance between ‘B’ and ‘D’ 

are the shortest so the salesman will move to ‘D’ instead of  

‘C’ as shown in Fig.6. The salesman now cannot visit ‘A’ and 

‘E’ as it has already visited them  earlier. 

 
Fig. 6: shows that the salesman move from city ‘B’ to its 

nearest city ‘D’ 

D. Step 4: 

From Fig.1 it is  clear that the distance between ‘D’ and ‘C’ 

are the shortest so the salesman will move to ‘C’ as shown in 

Fig.7. The salesman now cannot visit ‘A’, ‘B,  and ‘E’ as it 

has already visited them  earlier. 

 
Fig. 7: shows the salesman moves from city ‘D’ to its 

nearest city ‘C’. 

E. Step5: 

From Fig.1 it is  clear that the distance between ‘C’ and ‘A’ 

are the shortest so the salesman will move to ‘A’ as shown in 

Fig.8. The salesman now cannot visit ‘A’, ‘B, ‘D’ and ‘E’ as 

it has already visited them  earlier. 

 
Fig. 8: shows that the salesman move from city ‘C’ to its 

nearest city ‘A’. 

Finally, we have find the shortest path for the Travelling 

Salesman problem as shown in Fig.9., the salesman will start 

its journey from the city ‘A’ to ‘E’, ‘E’ to ‘B’, ‘B’ to ‘D’, ‘D’ 

to ‘C’ and finally from ‘C’ to ‘A’. In visiting all those five 

cities the salesman covers the shortest distance equal to ‘35’. 

In this way, we can find the shortest path using a Nearest 

Neighbor algorithm for travelling salesman problem. It is also 

a valid solution of the  travelling Salesman problem as the 

salesman does not visit any city twice and return to the 

starting city ‘A’ from where it has started its journey as 

depicted in Fig. 9. For a small number of cities, a  Nearest 

Neighbor algorithm is very useful and the result  can be easily 

and quickly obtained, however, for a large number of cities 

the Nearest Neighbor algorithm does not effectively work. 

 
Fig. 9: shows the shortest path for the Travelling salesman 

problem in five different cities 
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V. RESULTS 

From above discussions, we have found the shortest path in 

20 cities. The location of each city is shown in Fig.10. 

 
Fig. 10: City Locations 

Now, using the Nearest Neighbor algorithm we have found 

the shortest path and is shown in Fig.11. 

 
Fig. 11: Shortest Path between 20 cities 

VI. CONCLUSION AND FUTURE WORK 

In this paper, we have found the least path between five and 

twenty cities using a Nearest Neighbor algorithm. To find the 

shortest path between a small number of cities the Nearest 

Neighbor algorithm is suitable and also very simple, but for a 

large number of cities the NN algorithm does not provide 

appropriate solution. So, we have come into conclusion that 

for a small number of cities only the  Nearest Neighbor 

algorithm is useful. In the future, we will try to find the 

solution of The Travelling salesman problem using Genetic 

algorithm. 
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