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ABSTRACT 

 

 

 The concept of Konigsberg bridge problem expanded over years to be a 

backbone in areas of research like computer engineering, modern mathematics and 

chemical and biological science. This paper provides a manifestation of spanning 

algorithms by creating a “travel plan” between 5 cities Chennai, Bangalore, 

Hyderabad, Cochin and Coimbatore. Our goal is to find the path with minimum cost 

and having shortest distance. It is found that the nearest neighbor algorithm (NNA) 

does not give us optimal path all the time. The Brute force algorithm in which we 

find out all the possibilities lead to our solution in our constraints. We involved both 

the cost of travelling and distance for expressing the optimal path. Using Kruskal’s 

algorithm we find the minimized path (shortest path) when we do not have any such 

constraints. 
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1.   INTRODUCTION 

 

The Konigsberg Bridge Problem is a classic problem, based on the topography of the city of 

Konigsberg, formerly in Germany but now known as Kalingrad and part of Russia. The river 

Pregel divides the city into two islands and two banks. The city had seven bridges connecting 

the mainland and the islands. The Konigsberg Bridge Problem is “The Konigsberg bridges 

cannot all be traversed in a single trip without doubling back”. This idea struck Leonard Euler 

and he formulated a solution for this hitch in 1735. He asserted that you will fail to pass 

through every point if you don’t repeat edges. This problem gave rise to an independent 

branch of mathematics and is today known as Graph theory.  

 

Leonard Euler written a first research paper in the history of graph theory on the Seven 

Bridges of Konigsberg , published in 1736. The basic aim of Graph theory is to solve 

problems related to a network formed by interconnecting a set of points by lines. The present 

theory as we know covers a wide range of subjects which includes genetics, computer science 

and chemical bonding. However, its most important application is travel planning which is 

evident in modern GPS systems. A graph may directed or undirected. Undirected graph refers 

to a network of points where there is no distinction between 2 two vertices or edges. If a node 

is joined by more than one edge then it is known as multi graph. If a graph has only one edge 

between any two nodes then it is simple graph or a simplex. Degree of a vertex is the number 

of edges incident on it. Any way taken down the edges of a graph is a path. A path 

originating and terminating at the same node is known as circuit. If a circuit includes every 

edge in the graph then the graph is said to be Eulerian. If a circuit visits every vertex once and 

ends at the origin, it is called a Hamiltonian circuit. Even though both Euler circuit and 

Hamiltonian cycle may seem same, every node is visited in Eulerian circuit while in a 

Hamiltonian cycle each edge is traversed once.  

 

Thus, by inheriting the concepts of graph theory, we can determine which city to traverse first 

while planning the travel. When we use brute force method to solve such the travel planning 

problem, even if it returns an optimal solution, it is largely time and space consuming 

especially when information to be processed is massive. The process can’t be completed 

manually as the number of points in large in number. Brute force method however has 

massive application in computer science.  

 

The nearest neighbor algorithm (NNA) was one of the first algorithms used to determine a 

solution to the travelling salesman problem. For more efficient method for finding the 

optimal solution, the nearest neighbor algorithm is implemented. This method is time critical. 

However, it does not always return an optimal solution. For finding the shortest path in travel 

planning NNA can be used. The solution is said to be optimal when the distance to be 

covered is shortest. However, NNA being a heuristic algorithm cannot guarantee an optimal 

solution. For finding the solution using NNA, starting from vertex we move to the closest 

vertex and so on till we reach the destination vertex. Thus, by using NNA we get a travelling 

plan which may or may not be optimized.  

 

The sorted edges Algorithm (SEA), well known as “Travelling Salesman Problem”, are a 

Hamiltonian Circuit as well as heuristic. The eventual objective of the travelling salesman 

problem is to find the least cost for traversing. In SEA, the edges are sorted according to their 

weight. First, the smallest edge is selected then the next smallest and so on. If edges make 

circuit, they should be discarded unless they form a Hamiltonian circuit.  

http://archive.lib.msu.edu/crcmath/math/math/k/k129.htm
http://en.wikipedia.org/wiki/Seven_Bridges_of_K%C3%B6nigsberg
http://en.wikipedia.org/wiki/Seven_Bridges_of_K%C3%B6nigsberg
http://en.wikipedia.org/wiki/Seven_Bridges_of_K%C3%B6nigsberg
http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/Travelling_salesman_problem
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Kruskal’s algorithm developed in 1956 is another popular algorithm. Each vertex can be 

visited exactly once and no circuits are formed when we implement Kruskal’s algorithm. 

Here, a set of edges which forms a tree by including all the nodes, where the aggregate cost 

of edges is kept lowest.  Thus it finds the optimal path.  

 

The present paper is organized as follows: In section 2, we finds the path with minimum cost 

and having shortest distance using Kruskal’s algorithm. In section 3, we discuss the results 

and we conclude the paper in section 4. 

  

 

2.   METHOD  

 
Our motive is to try to optimize the path based on the distance between multiple nodes which 

we denote as multiple cities like Chennai, Hyderabad, Coimbatore, Bangalore and Cochin. To 

trace the shortest possible path between multiple nodes, we tried that by implementing two 

algorithms. Time and cost are taken from the Google maps to avoid the discrepancies for the 

research. 

 

 

Location 1 Location 2 Cost 

(in 

Rs) 

Distance 

(in Km) 

Chennai Hyderabad 700 631 

Chennai Coimbatore 750 498 

Chennai Bangalore 555 347 

Chennai Cochin 1350 591 

Hyderabad Coimbatore 1400 932 

Hyderabad Bangalore 950 568 

Hyderabad Cochin 1700 1116 

Coimbatore Bangalore 600 362 

Coimbatore Cochin 350 192 

Bangalore Cochin 1100 548 

 

The above scenario can be depicted as: 

 
          Fig.1.1 Graph based on distance between cities 
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 Fig 1.2 Graph based on cost between cities 

 

Algorithm 1: 

 

It shows the most general method of solving by implementing the brute-force method. 

Considering Chennai as starting point of travelling we are going to find out the minimized 

shortest path based on distance as well as with cost. It leads to finding all the possibilities of 

paths and then finally finding least value path. So we obtained two paths based on distance 

and cost. Figure 1.1 and Figure 1.2. 

 

So comparing the cost we obtained using this brute force method we find that Chennai-

Hyderabad-Bangalore-Coimbatore-Cochin-Chennai and Chennai-Cochin-Coimbatore-

Bangalore-Hyderabad-Chennai gives the shortest path based on distance and Chennai-

Hyderabad-Bangalore-Cochin-Coimbatore-Chennai and Chennai-Coimbatore-Cochin-

Bangalore-Hyderabad-Chennai is economical path on basis of cost. 

 

Algorithm 2: 

 

So we so far simulated the scenario using brute force method where we tried all the 

possibilities to find the optimal solution. Now we will employ Kruskal’s algorithm to find the 

shortest spanning tree for the given graph (formed by cities). 

 

We perform following steps to trace the path: 

 

1. Listing the edges of the graph from top to the bottom in ascending or descending 

order of its weight. 

2. Selection of edge from that order in such a way that no circuit is formed. 

3. If an edge forms a circuit with previously selected ones then we have to omit that 

edge and look for next edge. 

4. We have to draw the spanning tree of graph covering all the vertices. 

So we obtained following two spanning trees based on their edge distances and cost of 

travelling.  
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Fig 2.1Shortest path based on distance (Weight: 1469) 

 

 

 

 

 
 

Fig 2.2Economical path based on cost (Cost: 2205) 

 

 

Algorithm 3: 

 

Now we will be demonstrating the nearest path algorithm for travelling and finding the path. 

So we start from Chennai and will try to cover all the cities and come back to Chennai. Now 

considering the case of distance graph, we start our simulation from Chennai. We find that 

Coimbatore is nearest city closest to it so we move to Coimbatore. Similarly continuing in 

this way; the path obtained will be: 

  

 Chennai-Coimbatore-Cochin-Bangalore-Hyderabad-Chennai 
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Fig 3.1Brute force on basis of Distance 

 

 

 
Fig 3.2 Brute force on basis of Cost 
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The travel path distance weight obtained is 2437. Now we want to calculate the cost of 

travelling using this nearest node algorithm. So starting from Chennai, we move to Bangalore 

since the travel cost is minimum for it. Continuing in this way we obtain following path:- 

Chennai-Bangalore-Coimbatore-Cochin-Hyderabad-Chennai The travel cost obtained is 

3905. 

 
3.   RESULTS  

 

So after going through the various graphs obtained by applying multiple algorithms to find 

out the optimal path, we found that Chennai-Hyderabad-Bangalore-Coimbatore-Cochin-

Chennai is most optimized path with path distance 2344 km and cost of travelling Rs. 3950. 

We took A.C bus fare between the cities for the simulation. By using the concepts of Graph 

Theory, we can easily plan our vacations and travelling in most optimized way saving our 

money as well as time.  

 

4.   CONCLUSION  

 
This paper gave us a idea about how we can employ concepts of Graph theory in our day to 

day life. We find out the most optimized path between five cities in terms of time and money. 

It denotes the power of use of Graph theory as it can be helpful to our daily needs.  

 

We conclude that NNA (nearest neighbor algorithm) does not give us optimal path all the 

time as we got different values of travel cost and path using that algorithm. Brute force 

algorithm in which we tried to find out all the possibilities lead to our solution in our 

constraints. We involved both the cost of  travelling and distance for expressing the optimal 

path. We can use the concepts of Kruskal’s algorithm to find the minimized path (shortest 

path) when we do not have any such constraints. 
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