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Table 1 The influence of mutation operators on the econvergence of GAs
T BRE TR RRERAER

Encoding iength of the independenr variables®

Convergence generations (unimproved/impraved )™

12 14 16 18
20 F/77 F/96 F/F F/72
50 F/85 31/8 Fraz2 16/25
Population size® B0 F/14 31/13 79/37 29/39
106 41/432 28/21 20/27 14/2¢
120 13/22 17/25 21/28 38712

“F" denates that the meximum of the function ean not be found within 100 gencrations®.
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Fig. I The intluence of mutarion operarcr on the selection range of the genetic prebabilities
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Table 2 The experimental results ot three kinds of GAs
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Fi 17 §4.06¢7> 36. 63007 23. 2340 1.0 100
F2 22 419.9021) 220, 61(5) 24.27(0) 0, 995 500
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Table 3 Comperison of run time with voimproved and improved program
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Encading lengthk of the independent variables®

Run time (s} (unimproved/improved ™

10 14 20 25
30 7.79/2. 64 24.61/2. 65 20, 35/2. 86 36.61/3.02
60 57.62/5. 16 82.34/5. 38 104.63/5.85 128 25/5.88
Populaticn size® a0 116, 70/7.75  L71.75/8.07  224.04/8.46  277.54/8.79
120 205.23/10.33 297.37/10.76 386.46/11.26 481.48/11.7
150 315.61/12. 01 455.40/13. 46 381.49/14: 06 743. 86/14. 6]
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Abstract The disadvantzge of the traditional mutation operztor of GAs was analyzed in this paper, and a DM
(dyadic mutation operator) was presented to take the place of the traditional one. The function of DMO to prevent
premature convergence was also discussed. Meanwhile, zccording to the features of binary-based GAs, an implicit
implementation for decoding the chromosomes for GAs was presented so that the run time of the improved program
for GAs was shortened by §~-50 “imes compared with the original one. The performance of the genetic algorithm is
tested based on the DMQ (GADMO? in several aspects. The experimental results show that the GADMO can con-
verge quickly and its robustness of parameters is strong. The GADMO can prevent the premature convergence ef-
fectively. By improving the mutaticn operater and the decoding algorithm, the optimization speed of GA is speeced
up greatly.

Key words: genetic algorithm; optimization speed ; dyadic muration operator; premature convergence
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