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Improved differential evolution algorithm for solving multidimensional knapsacks
HAN Liping, PAN Dazhi

( School of Mathematics and Information, China West Normal University, Nanchong Sichuan 637009, China)

Abstract: An improved differential evolution (IDE) algorithm is proposed for the multidimensional backpack problem. The
algorithm retains the crossover strategy of the basic differential evolution algorithm while incorporating the 0—1 variant of a specific
number of dimensions. In order to improve the convergence of the algorithm, a model of the maximum and minimum number of
items that can be loaded into the knapsack is designed to serve as a conditional judgment on the subsequent operations to produce a
solution, thus narrowing down the scope of the search and its time. Finally, the algorithm is tested by examining a test set of 10
knapsacks and compared to the Greedy Binary Lion Swarm Optimization (GBLSO) algorithm, and Hybrid Particle Swarm ( HPSO)
algorithm for comparison. The results show that the algorithm can find the optimal solution better, with faster convergence speed and
higher accuracy.
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Table 2 Comparison of algorithm results

S Y- BER SRR (ER7S w AL R FHE
sent01 60-30 7772 IDE 7772 7772 7772
GBLSO 7772 7707 7 764.4
HPSO 7772 7 761 7771.4
sent02 60-30 8 722 IDE 8 722 8713 8 721.1
GBLSO 8 721 8 691 8708.5
HPSO 8 721 8 708 8 711.3
weingl 28-2 141 278 IDE 141 278 141 278 141 278
GBLSO 141 278 141 278 141 278
HPSO 141 278 140 778 141 252
weing2 28-2 130 883 IDE 130 883 130 883 130 883
GBLSO 130 883 130 883 130 883
HPSO 130 883 130 723 130 867
weing7 105-2 1 095 445 IDE 1 095 382 1 094 356 1 095 000
GBLSO 1 093 780 1 091 460 1 091 600
HPSO 1 095 382 1 094 356 1 094 900
weing8 105-2 624 319 IDE 624 319 624 319 624 319
GBLSO 612 664 600 562 604 710
HPSO 624 319 621 086 623 630
pet2 10-10 87 061 IDE 87 061 87 061 87 061
GBLSO 87 061 87 061 87 061
HPSO 87 061 87 061 87 061
pet3 15-10 4015 IDE 4015 4015 4015
GBLSO 4015 4015 4015
HPSO 4015 4015 4015
pet5 28-10 12 400 IDE 12 400 12 400 12 400
GBLSO 12 400 12 380 12 392
HPSO 12 400 12 400 12 400
pet? 50-5 16 537 IDE 16 537 16 496 16 504
GBLSO 16 281 15 309 15 978
HPSO 16 524 16 426 16 467
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Fig. 1 Optimization curves of test examples
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