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P1 DE 2. 000000 2. 000000 2. 000000 0
CLSDE!®! 2. 0000 2. 0000 2. 0000 2.341 x10°16
AMDE 2. 000000 2. 000000 2. 000000 0
PSO 2. 124468 2. 124687 2.125395 2.415 %1074
ABC 2. 124468 2. 124468 2. 124468 4.441 x 10716
P2 DE 2. 124468 2. 124682 2.126523 4.783 x10~*
CLSDE'/ 2. 1245 2. 1245 2. 1245 4.681 x101°
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2
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cos o8 Y Yo W45 1, 1 G463 900 R %K.
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gs(x, y) =17cos’x, -y, <0

— 3 —
W A AR, g, WAESN G BN, g, ~ s W FE g, (x, y) =17cos'x, -y, <0
F gs(x, y) =m —x;y;tanx, <O
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Adaptive Mutation Differential Evolution Algorithm for Mixed Integer Nonlinear Programming

CHE Linxian"’ , HE Bing’’*, LIU Yongbo™
(1. School of Mechanical Engineering, Chongqing Vocational Institute of Engineering, Chongqing 402260, China;
2. Artificial Intelligence Key Laboratory of Sichuan Province, Zigong 643000, China; 3a. Department of
Mechanical Engineering; 3b. Department of Information Engineering, Luzhou Vocational and Technical College,

Luzhou 646005, China)

Abstract: A hybrid differential evolution (DE) algorithm is presented to solve the mixed integer nonlinear programming
(MINLP). To enhance the optimization performance of DE algorithm, several new sirategies are designed, such as chaotic
initializing population, hybrid mutation scheme which can balance global exploration and fine mining abilities, and adaptive
second mutation operator based on the recording generations of evolutionary stagnation for a population. The aforementioned
strategies are embedded in DE algorithm and an adaptive mutation DE ( AMDE) algorithm is formed for solving MINLP. Six
numerical examples of MINLP are tested comparatively to show that this new approach is valid and reliable. Finally the pro-
posed AMDE algorithm is used to solve a real case of engineering optimization for minimizing volumes of gear transmission, so
the practical applicability of the new algorithm is indicated.

Key words: mixed integer nonlinear programming; differential evolution algorithm; artificial bee colony algorithm; a-

daptive mutation operator; optimal design of gear transmission
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