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A Small World Algorithm for Multi-Dimensional Knapsack Problems
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Abstract: In order to overcome the shortcomings of genetic algorithms (GA), an optimization al-
gorithm called the binary-coding small world algorithm (BSWA) is proposed. The GA always lo-
ses diversity in the set of the candidate solutions and prematurely converges when it is used to
solve complex combinatorial optimization problems. The BSWA is based on the searching mecha-
nisms in social networks, and emphasizes local (as mutation in GA) rather than global search (as
crossover in GA) to find solutions for optimization problems. Compared with the GA, the BSWA
is capable of preserving diversity and avoiding premature convergence, and converges faster.
These properties suggest that the BSWA is a useful method for solving complicated optimization
problems. Simulation results show that the best known solutions of 72. 73% of the 55 standard 0-
1 knapsack problems can be found by the BSWA in each of the 50 independent runs, and the final
solutions found by the BSWA for the other problems are very close to the best known ones.
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Knap6 6 10 3 800 50 3 800 WEISHO06 40 5 5 557 42 5 555
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