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Abstract This paper defines a multi—selection knapsack problem and presents an algorithm for seeking
its optimal solution. Multi—selection means that all members of the particular group be selected or
excluded. Our branch—and—bound algorithm introduces a simplex containing the feasible region of the
original problem to exploit the fact that the most tightly underestimating function on the simplex is
linear. In bounding operation, the subproblem defined over the candidate simplex is minimized. During
the branching process the candidate simplex is splitted into two one—less dimensional subsimplices by
being projected onto two hyperplanes. The approach of this paper can be applied to solving the global

minimization problems under various types of the knapsack constraints.
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Table 1. the subproblem at the kth iteration
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