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Parallel Branch-and-Bound Algorithms
for solving 0-1 Knapsack Problems on a Transputer Network

Satoshi Kajita, Toshimasa Watanabe and Kenji Onaga

Faculty of Engineering, Hiroshima University,
4-1, Kagamiyama 1 chome, Higashi-Hiroshima, 724 Japan

The subject of the paper is to analyze how node-search and variable-selection strategies affect computation
time and speedup of parallel branch-and-bound algorithms for solving 0-1 knapsack problems on a mesh-
connected transputer network.

There are two kinds of choice in a branch-and-bound algorithm: node(subproblem)-serching; variable
selection. We adopt the following two rules of node-searching: (1) Best upper-bound rule; (2) Depth first rule.
As variable-selection rules, there are three rules existing; (i) variables giving a maximal upper bound, (ii)
pivoting-variables in LP relaxation, (iii) maximum unit-cost variables. In addition we consider the following
rule which is proposed in our previous paper: (iv) variables producing a better lower bound. Experimental
analyses with respect to these rules of node-searching / variable-selection are given.
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