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ABSTRACT 
A Minimum spanning tree of a weighted graph is a tree having all vertices of a given graph with weight less than or 
equal to the weight of all such possible spanning trees from the given graph. In this paper we propose new method and 
corresponding algorithm to construct a minimum spanning tree of a weighted graph. This new approach is based on 
Edge Elimination Method. In this method we eliminate an edge with highest weight in each of the smallest cycle of the 
weighted graph until no cycle is remained in the graph with care that graph is not disconnected at any stage. Once 
such a graph (tree) is obtained it is the required minimum spanning tree in an undirected weighted graph. 
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1. INTRODUCTION 
 
A spanning tree of a connected graph is sub graph that is a tree and connects all vertices of a tree. When weights are 
assigned to the edges of a graph, graph is said to be weighted graph. Then minimum spanning tree (MST) is obtained 
from the graph, which is spanning tree with weight less than or equal to the weight of every other possible spanning 
tree [3]. The problem of finding MST in an undirected graph is one of the combinatorial optimization problem. [11]. 
The problem of obtaining MST has been studied well and many efficient algorithms have been developed by many 
researchers [1, 2]. Kruskal and Prims methods are the most commonly used methods for finding MST of a weighted 
graph. 
 
In this paper we consider a weighted graph and will present a simple procedure that helps to find minimum spanning 
tree. This method will help in some network applications. 
 
2. APPLICATION OF MINIMUM SPANNING TREE 
 
In Computer Science Engineering and Electronic & Communication Engineering, image processing is one of most 
important and fast growing branch, wherein process of analysis and manipulation of digitized image takes place, 
especially in order to improve the quality of an image. It is a method by which the information from the image is 
extracted. Using MST concept image processing method can be improved. MST provides the calculation of alignment 
of the picture.  
 
3. SOME EXISTING ALGORITHMS FOR THE CONSTRUCTION OF MST  
 
Kruskal Algorithm and Prims Algorithm are the two fundamental Algorithms for the construction of Minimum 
Spanning Tree. In addition to this, authors [1, 2, 3] have given an efficient algorithm for the construction of MST. For 
the detail method readers are requested to refer the same.     
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4. NEW PROPOSED ALGORITHM FOR THE CONSTRUCTION OF MST 
 
Algorithm: 

Input: Weighted graph 
Output: Minimum Spanning Tree 

 
Step-1: Start 
 
Step-2: Find all possible cycles of smallest lengths (cycles that does not contain any cycle inside to itself) in the graph. 
Arrange the edges of each cycle in non decreasing order according to their weights 
 
Step-3: Eliminate an edge from each cycle of the graph with highest weight. Care is taken that graph is not 
disconnected 
 
Step-4: Continue the process of elimination of edges of highest weight from each of the cycles obtained in the step 3 
using step 2, until no cycle remains in the graph. So that there are exactly (n-1) edges 

 
5. GRAPHICAL ILLUSTRATION OF THE ALGORITHM 
 
Step-1: The method is explained by considering weighted graph shown in figure. 1. Graph is having nine points and 
weights are assigned to each edge. It is assumed that, graph is undirected. We wish to find minimum spanning tree.    
 

 
Figure-1: Weighted graph 

 
Step-2: All possible cycles of smallest lengths in the graph are noted. Edges of each cycle are in non decreasing order 
according to their weights. Edge with highest weight in each cycle is circled.  
 
Cycle 01: ABHA, Edges AB – 4, AH – 8,          
  

Cycle 02: BCIHB, Edges IC – 2, HI – 7, BC – 8,   
 

Cycle 03: HIGH, Edges HG – 1, IG – 6,               
 

Cycles 04: CIGFC, Edges CI – 2, GF – 2, CF – 4,   
 

Cycle 05: CDFC, Edges CF – 4, CD – 7,               
 

Cycle 06: DEFD, Edges DE – 9, EF – 10,              
 
The weighted graph with circled edges in each cycle is shown in figure 2.  Some weights have been double Trees since 
they are the highest weights from two cycles. 

 
Figure-2: Graph with Trees edges 

HB -11 
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Step-3: circled edges are eliminated from the graph. With care that graph is not disconnected. After elimination of the 
circled edges the resulting graph is shown Figure 3. 
 

 
Figure-3: Graph after step 3 

 
Step-4: Process of elimination of edges of highest weight is continued from each of the cycles obtained in the step 3 
using step 2, until no cycle remains in the graph. So that there are exactly (n-1) edges  
The resulting graph after step 4 is in figure 4  

Cycle 07: ABCFGHA, HG – 1, GF – 2, FC – 4, AB – 4, BC – 8,   

Cycle 08: CDEFC, CF – 4, CD – 7, DE – 9,                                    
(Edges AH and BC are of equal weight, that is 8, eliminating an edge AH)  
 

                                          
                                             (a)                                                                                                  (b) 

Graph with AH is Trees                       Figure-4                 Graph after elimination of AH 
 
Note: If there are more than one edge with highest weight and equal weight then any one is eliminated. Corresponding 
to each edge there exists a minimum spanning tree.  
 
After the elimination of an edge BC, The resulting graph is shown in figure 5 
 

                                       
(a)                                                                                             (b) 

Graph with BC is Trees                            Figure 5                        Graph after elimination of BC 
 
The graphs in the figure 4 and in the figure 5 after elimination of an edge AH and edge BC respectively are the 
required Minimum Spanning Trees for the weighted graph given in the figure 1 
 
6. CONCLUSION 
 

1. Finding Minimum Spanning Tree using an “Edge Elimination Method” is an alternative method which is 
convenient and efficient. 

2. All possible number of spanning trees can be obtained simultaneously. 
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