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ABSTRACT

The problem of finding the minimum spanning tree (MST) is one of the most extensively stud-
ied and significant combinatorial optimization problems in graph theory. Many research works
have been done to find an MST due to its various applications. In real-life problems, there are
a variety of uncertainties that make determining the exact length of the arc extremely difficult.
The neutrosophic set is a useful tool for modeling and dealing with information uncertainties
caused by inconsistent and indeterminate data. The aim of this study is to propose a matrix al-
gorithm for finding MST in the environment of undirected interval-valued bipolar neutrosophic
(IVBN) connected graphs. The weights are assigned to each edge in the form of an IVBN
number. The use of IVBN improves the realistic aspects of the problem as it can describe the
uncertainty, indeterminacy, and hesitancy of the real world better. A numerical example related
to finding the optimal route that can minimize the cost of solving the medical waste manage-
ment is provided to show the effectiveness of the Prim’s and Kruskal's algorithms with IVBN.
As a final step, a comparative study such as interval-valued neutrosophic minimum spanning
tree (IVN-MST), interval-valued intuitionistic fuzzy minimum spanning tree (IVIF-MST) and
interval-valued fuzzy minimum spanning tree (IVF-MST) is presented to point out the advan-
tages of the proposed method over that of other existing algorithms. As a result, the IVBN set

is a better solution for solving the problem of MST.
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1 INTRODUCTION
1.1 Minimum Spanning Tree

Minimum spanning tree (MST) is one of the fundamental problems in the graph theory that
has many applications. MST happens when two nodes are connected if the network contains at
least one path between them. A connected network is a network where every pair of nodes is
connected. MST is a spanning tree that has the lowest possible weight. It is mean that the sum
of the weights on the tree’s edges are minimal. Thus, a spanning tree does not have cycle and it
cannot be disconnected.

There are two type of algorithms for finding the MST in classical graph theory which
are Kruskal’s and Prim’s algorithms. To apply these method, the graph must be weighted,
connected and undirected. The Kruskal’s and Prim’s algorithm designed by Joseph Kruskal and
Robert C.Prim respectively. Both Kruskal’s and Prim’s algorithms work with undirected graphs
and also known as greedy algorithms that produce optimal solutions. For Prim’s algorithm, a
MST can be grown from the current spanning tree by adding the nearest vertex and the edge
also connecting the nearest vertex to the MST. However, for Kruskal’s algorithm, it is can be
grown from a forest of spanning tree by adding the smallest edge connecting two spanning tree.

Kruskal’s algorithm processes the edges in order of their weight values which is from the
smallest to largest and proceeding sequentially add each edge which does not result in a cycle
until (n — 1) edges are used. The advantage of Prim’s algorithm is its complexity which is
better than Kruskal’s algorithm but it is more difficult to carry out. Therefore, Prim’s algorithm
is helpful when dealing with dense graphs that have lots of edges and Kruskal’s algorithm runs
faster in sparse graph. In Prim’s algorithm, it considers all the edges and picks the minimum
weight edge at every step. After determine the edge, it moves to the other endpoint of edge until
(n—1) edges are completed. At the end, the purpose of these methods are same which is to

clarify the answer for a problem using MST.
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