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Generalized Bortivka’s Minimum Spanning Tree Algorithm
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Abstract  Given a connected, weighted, and undirected graph, the Minimum Spanning Tree (MST) should have
minimum sum of weights, connected all vertices, and without any cycle taking place. Borivka Algorithm is firstly
suggested as an algorithm to evaluate the MST, but it is not widely used rather than Prim and Kruskal algorithms.
Bortivka algorithm selects the Minimum Weight Edge (MWE) from each vertex with distinct weights in 1% stage, and
selects the MWE from each MSF (Minimum Spanning Forest) in 2" stage. But the cycle check and the number of
MSF in 1% stage and o stage are difficult to implication by computer program even if it is easy to verify visually.
This paper suggests the generalized Boriivka Algorithm, This algorithm selects all of the same MWEs for each vertex,
then checks the cycle and constructs MSF for ascending sorted MWEs. Kruskal method bring into this process. if the
number of MSF greats then 1, this algorithm selects MWE from ascending sorted inter-MSF edges. The generalized
Bortvka algorithm is verified its application by being applied to the 7 graphs with the many minimum weights or
distinct weight edges for any vertex. As a result, the generalized Bortivka algorithm is less required for cycle
verification then the Kruskal algorithm. Therefore, the generalized Boruvka algorithm is more fast to obtain MST then
Kruskal algorithm.
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Fig 2. Kruskal Algorithm
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Table 1. Generalized Borivka Algorithm
Applying to Graph G
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Table 2. Generalized Borivka Algorithm
Applying to Graph G
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