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The Bellman-Ford algorithm [1, 2] solves the single-source shortest path problem on directed,
weighted graphs in the general case: Edges with negative weights are allowed, provided that there
is no negative cycle reachable from the source vertex s (otherwise there is no shortest path to some
vertexes reachable from s). The algorithm runs in Θ(nm) time, where n and m are the numbers
of vertexes and edges respectively. Therefore many improvements have been suggested.
One of them is Tarjan’s breadth-first scanning (BFscan) algorithm [3, 4] (also known as Queuebased Bellman-Ford algorithm [5]). It runs in O(nm) time, which may not seem a great improvement, but BFscan performs much better than the Bellman-Ford algorithm in practice.
The original BFscan terminates, iff there is no negative cycle reachable from the source vertex
s. Otherwise the method never halts [4]. In order to make BFscan robust, a few distinct supplements have been proposed [4, 6]. (They compute the shortest paths, or detect some negative cycle
reachable from s.) In this paper we introduce a new completion, and compare it with the others
known to us.
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