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K-shortest paths and minimum spanning tree in traffic network
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Abstract: In order to provide route guidance information to traffic departments, k-shortest paths
were studied based on Dijkstra algorithm. The k-shortest paths problem is to get k paths P,,P,,
-, P, for a given pair of points and meet the criteria W(P, ) <<W (P,)<:-+<W(P,), where
W ( %) denotes the weight of path *. By partitioning the vertex set and the edge set of G, and
reassigning the weight for each edge, a new network G was constructed from G. Then the k-
shortest paths problem of G was converted into the minimum spanning tree (MST) problem of
G'. MST problem became equal to computing an edge’s weight in G . The results show that
based on the polynomial algorithm of MST problem, an polynomial algorithm for the k-shortest
paths problem is obtained and the time complexity is O(k(m+nlog(n))), where m and n denote
the number of edges and nodes of G respectively. In the end, an illustrative example verifies the
concrete progress and the feasibility of the algorithm. 4 figs, 12 refs.
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