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Abstract

The Quadratic Assignment Problem (QAP) was introduced in 1957 by Koopmans and Beckmann as a model for location problems, that takes into account the cost of placing a new facility on a site as well as interactions with other facilities.  Nowadays, the QAP is widely viewed as a classical combinatorial optimization problem.  It is well known to be NP-hard, and in practice has proven to be one of the hardest discrete optimization problems to solve to optimality.

Semidefinite Programming is known to be very effective in providing tight relaxations for hard combinatorial optimization problems, and the seminar will explore three such relaxations of the QAP with increasing levels of complexity.  Each of the relaxations contains a large number of constraints that makes it very strong, but difficult to solve.  The seminar will show how a bundle method can address this difficulty and, in particular, will address the following questions:

Why is a bundle method appropriate for such relaxations?

How does the bundle method deal with a huge number of constraints?

How strong are the obtained lower bounds?

Can these lower bounds be implemented into a branch and bound framework for computing optimal solutions?
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