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4. Conclusion

In this paper, we proposed a tree search based combination
(TSC) heuristic for the knapsack problem with setup. The TSC is
an iterative local search method that explores the solution space

by generating compound moves in a tree search fashion. An
important aspect of carrying out the TSC processes is to avoid
re-constructing already generated solutions. In order to avoid
duplication, we adopt a new technique that makes a bijection
between a KPS solution and an integer index. This technique
proved efficient particularly in terms of solution quality and com-
putation time. Our method was tested on a large set of randomly
generated problems. The results showed that CPLEX was able to
optimally solve only 39.5% of these problems; the rest had
unknown optimal values. The experimental results showed that
TSC produced good quality (optimal and near-optimal solutions)
solutions in a short amount of time and allowed for the enhance-
ment of the solution provided by CPLEX in 15 instances. Consider-
ing the promising performance of the TSC method presented in this
work, further studies, some of which are currently underway in our
laboratory, are needed to further extend the use of the space reduc-
tion technique to other general and critical problems.
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