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Directed Black and White Traveling Salesman Problem
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Abstract  The black and white salesman problem (BWTSP) is a generalization of classic trave-
ling salesman problem (TSP) arising from work on the design of telecommunication fiber net-
works using the SONET technology, the scheduling of airline operation, etc. The existing re-
search work focused on the undirected BWTSP. This paper investigates the more general form of
this problem, i. e. the directed BWTSP. First, this paper proposes a mixed integer linear pro-
gramming (MILP) formulation for the directed BWTSP. Compared to the formulation with expo-
nential number of constraints for the undirected BWTSP, the new one contains polynomial num-
ber of constraints only. Furthermore, a heuristics for the directed BWTSP is presented. Experi-
ments indicated that the heuristics could effectively solve instances of the BWTSP. Results of this

paper could be also useful for the undirected BWTSP when viewed as a special case of the directed
BWTSP.
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