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Generalized network flow problems with linear costs have been well studied, but many applications of network
flows possess more complicated cost structures. We address the network flow problem with non-convex
piecewise linear costs. These cost structures arise in many telecommunications and transportation applications.

We show how to model the problem with a mixed-integer formulation. Unfortunately, this basic
formulation can be quite weak. We use a variable disaggregation technique to strengthen the formulation and
develop a specialized algorithm that efficiently solves the resulting model.

In this talk, I will discuss a logistics application which we call the merge-in-transit problem. 1 will
provide a problem description, show our basic formulation and how we applied this variable disaggregation
technique, describe the solution algorithm and provide some computational results.
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