
 

Accepted Manuscript

A two-phase tabu-evolutionary algorithm for the 0–1 multidimensional
knapsack problem

Xiangjing Lai, Jin-Kao Hao, Fred Glover, Zhipeng Lü
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Abstract

The 0–1 multidimensional knapsack problem is a well-known NP-hard combina-
torial optimization problem with numerous applications. In this work, we present
an effective two-phase tabu-evolutionary algorithm for solving this computation-
ally challenging problem. The proposed algorithm integrates two solution-based
tabu search methods into the evolutionary framework that applies a hyperplane-
constrained crossover operator to generate offspring solutions, a dynamic method
to determine search zones of interest, and a diversity-based population updating
rule to maintain a healthy population. We show the competitiveness of the proposed
algorithm by presenting computational results on the 281 benchmark instances com-
monly used in the literature. In particular, in a computational comparison with the
best algorithms in the literature on multiple data sets, we show that our method on
average matches more than twice the number of best known solutions to the harder
problems than any other method and in addition yields improved best solutions
(new lower bounds) for 4 difficult instances. We investigate two key ingredients of
the algorithm to understand their impact on the performance of the algorithm.
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