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Abstract This paper suggests an algorithm that obtains Directed Graph Minimum Spanning Tree (DMST), using
Prim MST algorithm which is Minimum Spanning Tree (MST) of undirected graph. At first, 1 suggested the
Prim DMST algorithm that chooses Minimum Weight Arc(MWA) from out-going nodes from each node,
considering differences between undirected graph and directed graph. Next, I proved a disadvantage of Prim
DMST algorithm and Chu-Liv/Edmonds DMST (typical representative DMST) of not being able to find DMST,
applying them to 3 real graphs. Last, as an algorithm that can always find DMST, an advanced Prim DMST is
suggested. The Prim DMST algorithm uses a method of choosing MWA among out-going arcs of each node. On
the other hand, the advanced Prim DMST algorithm uses a method of choosing a coinciding arc from the
out-going and in-going arcs of each node. And if there is no coinciding arc, it chooses MWA from the
out-going arcs from each node. Applying the suggested algorithm to 17 different graphs, it succeeded in finding
the same DMST as that found by Chu-Liv/Edmonds DMST algorithm. Also, it does not require such a
complicated calculation as that of Chu-Liu/Edmonds DMST algorithm to delete the cycle, and it takes less time
for process than Prim DMST algorithm.
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