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Abstract

The crew rostering problem of a supply chain is a difficult Constraint Satisfaction problem. Su and
Chang (2000) had proposed an IP (Integer Programming) model to solve that problem, and applied it to
several small numerical examples. In this paper, we developed both CP (Constraint Programming) and IP
models for the MRT crew rostering problem, and made a comparison study of their performance. For the CP
approach, we expanded the rostering constraints, and proposed forty-eight patterns to construct a
pattern-based CP rostering model. As to the IP approach, we converted the conventional two-phase IP
model to a single-phase IP model. We also designed six test problems with different scenarios. The number
of crews of the test problems ranges from three to fourteen. Results showed that the CP model yielded better
performance than the IP model. The IP model works only for the smallest problem with three crew members.
On the other hand, the CP model can easily generate a full-month roster with 14 crew members. As
compared to the IP model, we found that the CP model seems to be a more powerful tool for practical

applications to the MRT crew rostering problem.

Key Words: Constraint Satisfaction problem, Constraint Programming, Integer Programming,
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