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The Quadratic Assignment Problem &
Its Linearization Techniques

The Quadratic assignment problem(QAP) is one of the classical NP-hard combi-
natorial optimization problems, which is simple to be described but difficult to be solved
optimally. The QAP, an optimization problem with a diversity of applications and quite
relevant in theoretical studies, has not only been applied in various fields, including
factory layout, job shop scheduling, backboard wiring, etc. , but also synthesizes a
large group of typical characteristics of the problems in combinatorial optimization.

When solving the QAP, its computational complexity stems from the quadratic
terms in the objective function. One of the first ideas to eliminate these quadratic terms
is the so-called linearization of the QAP, which transforms the quadratic terms into
equivalent linear ones. Of course, the resulting equivalent linear formulations of the
QAP are possible because of all the original QAP variables are binary (zero or one) and
it is accomplished by introducing new variables and new linear constraints. In this way,
the computational complexity is decreased to a certain extent, and existing methods for
(mixed) linear integer programming (MLIP) can be applied. Moreover, linear pro-
gramming relaxations of the MLIP formulations can be used to compute lower bounds
for the difficult large-scale QAP instances.

This book mainly focuses on the solution methods for the QAP based on the lin-
earization techniques. Some recent solution methods proposed by the authors are dis-
cussed in detail from both theoretical and experimental points of view, respectively.
The research results we present show that these solution methods provide new effective
approaches to solve the QAP.

This volume presents a substantial number of QAP linearization techniques, some
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of them are proposed by the authors in recent years. It can be used as a reference to
senior undergraduate students, graduate students, professors and researchers interest-
ed in Operations Research, Computational Mathematics, Applied Mathematics, Com-
puter Science, Management Science and Engineering. This volume also has a certain

reference value to researchers in Optimization Theory and Methods.
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