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Abstract: A hybrid optimization algorithm that integrates ant colony optimization(ACO) with Lagrangian relaxation(LR)
is proposed for solving NP-hard and strongly constrained multidimensional knapsack problems(MKP). This algorithm takes
ACO as the basic framework and defines a novel utility index for MKP based on LR dual information. ACO endows the
algorithm with global search ability, and the designed utility index organically combines the optimization object and the
constraint conditions of MKP together. Benefiting from this characteristic, the utility index is used to define the core problem
for MKP on the one hand, with the aim of reducing the problem scale. On the other hand, it can be used as the heuristic factor
of ACO, directing the algorithm to intensively search those promising solution areas. Simulation results on a large number
of benchmark instances show that the proposed algorithm is of strong robustness. Compared with existing algorithms, it is
also highly competitive in terms of solution quality and efficiency.
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Mk_gk200.25-05 7557 0.0529 0.1198 0.0787 98 %25 0.0265 0.0709 0.0298 3.0964 7.0912
Mk_gk200.50-06 7672 0.1173 0.2046 0.1214 84 x50 0.1564 0.2310 0.0273 5.0758 9.4106
Mk_gk500.25-07 19215 0.0520 0.0822 0.0472 306x25 0.1197 0.1397 0.0079 27.2058 35.7338
Mk_gk500.50-08 18801 0.0851 0.1402 0.1267 324 x50 0.4468 04751 0.0130 24.8618 43.2768
Mk_gk7 500.25-09 58085 2.174 4 2.2816 0.9267 944 %25 0.0861 0.1258 0.009 3 159.5275 250.7013
Mk_gk! 500.50-10 57292 1.7437 1.7905 04148 956 x50 0.3159 0.3607 0.0129 167.8150 274.446 8
Mk_gk2 500.100-11 95231 1.5037 1.5738 0.5780 1520x100 0.4095 0.4199 0.0058 525.728 8 765.640 6
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