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Learning monkey algorithm based on Lagrange interpolation to
solve discounted {0-1} knapsack problem
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Abstract: The purpose of the Discounted {0-1} Knapsack Problem (D {0-1{KP) is to maximize the sum of the value
coefficients of all items loaded into the knapsack without exceeding the weight limit of the knapsack. In order to solve the
problem of low accuracy when the existing algorithms solve the D {0-1{KP with large scale and high complexity, the Lagrange
Interpolation based Learning Monkey Algorithm (LSTMA) was proposed. Firstly, the length of the visual field was redefined
during the look process of the basic monkey algorithm. Then, the best individual in the population was introduced as the
second pivot point and the search mechanism was adjusted during the jump process. Finally, the Lagrange interpolation
operation was introduced after the jump process to improve the search performance of the algorithm. The simulation results

on four types of examples show that LSMTA solves the D {0-1{ KP with higher accuracy than the comparison algorithms , and

it has good robustness.
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Fig. 1 Flowchart of LSTMA solving D {0-1/KP
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Tab. 2 Results of eleven algorithms in solving D {0-1/KP
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GA 71590 70382 874 653 GA 143 844 135945 12998 944
UDKPI MA 76311 73954 2544663 UDKP2 MA 146716 142060 5142500
CMA 81471 78289 2411919 CMA 149126 148 160 262870
(85740) IMA 82295 80525 1941485 (163744) IMA 154063 151920 1357000
WMA 83080 81812 1084187 WMA 157325 154250 6492900
LSTMA 85588 85188 52783 LSTMA 163 020 161936 371189
ABC 75401 74010 914508 ABC 145716 143996 1017389
AFSA 72836 72078 565083 AFSA 143 844 138 697 132043
WO 66795 66608 394 122 WO 116 146 115577 222440
DE 66314 65584 1657539 DE 115821 114560 1266267
PSO 67302 67007 949 446 PSO 111790 109 898 2553611
GA 65806 65904 111835 GA 110216 108 962 611207
IDKP] MA 65961 65903 40612 IDKP? MA 113403 111810 830060
CMA 66833 66 840 62368 CMA 116994 115820 415840
(70106) (118268)
IMA 67583 67583 296210 IMA 117897 116 880 435310
WMA 66935 66912 13105 WMA 117318 115987 1679800
LSTMA 70 106 70101 758 LSTMA 118268 118240 779
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