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A Polynomial Algorithm for the Minimum Spanning Arborescence in
Transportation Networks with Bitype Arc Costs

Hyun-Taek Sim* and Soon-Dal Pork*

Abstract

Most of the least cost transportation network design problems are frequently
formulated as the minimum spanning arborescence problems in directed networks
with bitype are costs. These costs are classified whether the arc is included in the
path from the root to a specified node over a given spanning arborescence. We
prove that this problem is NP-hard, and develop a polynomial time algerithm for
acvclic networks.

The probelm in acyclic networks is initially formulated as 0-1 integer program-
ming. Next, we prove that the 0-1 relaxed linear programming has an integral
optimum solution by complementary slackness conditions.

In this paper, we present an O(n’) algorithm based on a shortest path algorithm.
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