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Solutions of the Location—-Routing Problem with capacity constraints
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Abstract; The genetic algorithm has the shortcomings of slow convergence speed and easy precocious maturity to solve the
location-routing problem, the Nearest Neighbor Search algorithm is proposed. Firstly, the greedy strategy is used to generate the
initial population in the stage of constructing the initial solution to improve the quality of the initial solution. Secondly, in the
intersection stage, the hybrid crossover mode of copying intersection is adopted to enhance the global search of the algorithm.
Finally, the near-domain local search process is used in the mutation stage. In addition, population management programmes have
been designed to promote genetic algorithm population diversity. Experiments are carried out on two benchmark sets, and the results
show that compared with GRASP, MAPM, LRGTS and other algorithms, the proposed algorithm not only significantly improves
the convergence speed, but also has strong optimization ability when solving the location—routing problem.
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Fig. 1 Schematic diagram of encoding
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Table 1 Comparison of the results of the Prodhon study

5 instance BKS GRASP MAPM LRGTS NNS
1 20-5-1a 54793 55 021 54793 55 131 54793
2 20-5-1b 39 104 39 104 39 104 39 104 39 104
3 20-5-2a 48 908 48 908 48 908 48 908 48 908
4 20-5-2b 37 542 37 542 37 542 37 542 37 542
5 50-5-1a 90 111 90 632 90 160 90 160 90 111
6 50-5-1b 63 242 64 761 63 242 63 256 63 242
7 50-5-2a 88 298 88 786 88 298 88 715 88 298
8 50-5-2b 67 340 68 042 67 893 67 698 67 340
9 50-5-3a 86 203 87 380 86 203 86 203 86 203
10 50-5-3b 61 830 61 890 61 830 61 830 61 830
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Table 2 Comparison of the results of the Barreto study

¥ instance BKS GRASP MAPM LRGTS NNS
1 Gaskell67-21x5 424.9 429.6 424.9 4249 4249
2 Gaskell67-22x5 585.1 585.1 611.8 587.4 585.1
3 Gaskell67-29x5 512.1 515.1 512.1 512.1 512.1
4 Gaskell67-32x5 562.2 571.9 571.9 584.6 562.2
5 Gaskell67-32x5 504.3 504.3 534.7 504.8 504.3
6 Gaskell67-36x5 460.4 460.4 485.4 476.5 460.4
7 Min92-27x5 3 062.0 3 062.0 3 062.0 3 065.2 3062.0
8  Christofides69-50x5 565.6 599.1 565.6 586.4 561.7
9 Christofides69-75x10 861.6 861.6 866.1 863.5 861.6
10 Daskin95-88x8 355.8 356.9 355.8 368.7 355.8
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Table 3 Comparison of normal neighborhood search results with near neighborhood searches

X0 THE AR R AR R X TEAP R R MR
20-5-1a 55 021 54 793 Gaskell67-21x5 424.9 424.9
20-5-1b 39 104 39 104 Gaskell67-22x5 585.1 585.1
20-5-2a 48 908 48 908 Gaskell67-29x5 512.1 512.1
20-5-2hb 37 542 37 542 Gaskell67-32x5 567.1 562.2
50-5-1a 91 450 90 111 Gaskell67-32x5 505.8 504.3
50-5-1b 63 939 63 242 Gaskell67-36x5 476.1 460.4
50-5-2a 89 428 88 298 Min92-27x5 3062.0 3062.0
50-5-2hb 68 665 67 340 Christofides69—50x5 597.0 561.7
50-5-3a 86 748 86 203 Christofides69—-75x10 877.7 861.6
50-5-3hb 63 065 61 830 Daskin95-88x8 361.5 355.8
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Fig. 5 Iterative diagram of the study
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