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Minimum Spanning Tree with Select-and-Delete Algorithm
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Abstract  This algorithm suggests a method in which a minimum spanning tree can be obtained fast by
reducing the number of an algorithm execution. The suggested algorithm performs a select-and-delete process. In
the select process, firstly, it performs Boruvka’s first stage for all the vertices of a graph. Then it re-performs
Boravka’s first stage for specific vertices and reduces the population of the edges. In the delete process, it
deletes the maximum weight edge if any cycle occurs between the 3 edges of the edges with the reduced
population. After, among the remaining edges, applying the valency concept, it gets rid of maximum weight
edges. Finally, it eliminates the maximum weight edges if a cycle happens among the vertices with a big
valency. The select-and-delete algorithm was applied to 9 various graphs and was evaluated its applicability. The
suggested select process is believed to be the vest way to choose the edges, since it showed that it chose less
number of big edges from 6 graphs, and only from 3 graphs, comparing to the number of edges that is to be
performed when using MST algorithm. When applied the delete process to Kruskal algorithm, the number of
performances by Kruskal was less in 6 graphs, but 1 more in each 3 graph. Also, when using the suggested
delete process, 1 graph performed only the 1st stage, 5 graphs till 2nd stage, and the remaining till 3rd stage.
Finally, the select-and-delete algorithm showed its least number of performances among the MST algorithms.

Key Words : Minimum Spanning Tree, Valency, Select and Delete, Cycle, Minimum Weight Edge, Maximum
Weight Edge
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