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Solving Nonlinear Equations Based on Improved Genetic Algorithm

YAN Lewei' , CHEN Shuhui’
(1. Department of Engineering Mechanics , Guangzhou University , Guangzhou 510006 , China;
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Abstract: Some methods such as population isolation mechanism, optimum reserved strategy, arithmetic
crossover, adaptive random mutation and heterogeneous strategy are used to improve genetic algorithm.
Besides the advantage that the optimal solution can be found only by the value of objective function, the
local searching capability is enhanced in this improve genetic algorithm. This algorithm is applied to solve
nonlinear equations. Numerical examples demonstrated that this algorithm can solve the optimization
problem which has nonlinear equality constraint. Furthermore, the heterogeneous strategy speeds up the
process of convergence and raises the convergence probability of global optimal solution.
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Table 1  Stress tensors of the 12 examples kPa
1 2 3 4 5 6 7 8 9 10 11 12

o, 17000 5000 3000 -3000 -3000 -3000 -3000 -3000 17000 17000 -2000 3000
o, 15000 15000 15000 15000 15000 5000 10000 -5000 15000 15000 2000 7000
o, 16000 16000 4000 16 000 -4000 -4000 -4000 -4000 16000 0 -5000 0
T, 2500 2500 2 500 2500 2500 2500 2500 2500 2500 2500 -6000 -6 000
7., 2000 2000 2000 2 000 2 000 2 000 2 000 2 000 0 0 4000 4000
T 3000 3000 3000 3 000 3 000 3 000 3 000 0 0 -2000 -2000
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Table 2 Comparison between the methods %
i ik [9-10] Jrgk” | A 3075 1 I
Ps P, p. Proal p. P, p. Puol

1 1. 859 1.612 1.777 5.248 2. 094 1.494 1.637 5.224 —-0.45

2 0.004 1. 664 1.251 2.910 0. 009 1.611 1.268 2.888 -0.77

3 0.003 0.701 0 0. 000 0.705 0. 002 0. 698 0.004 0.703 -0.26

4 1.020 2. 065 2.399 5.485 1. 015 2.045 2.395 5.455 -0.55

5 1.337 1. 666 1. 458 4.462 1.336 1. 633 1. 449 4.418 -0.99

6 1.277 0. 000 1.855 2.799 1.255 0. 000 1.521 2.777 -0. 80

7 1.344 0.417 1.455 3.216 1.356 0.416 1. 441 3.213 -0.11

8 1. 165 2.191 1. 601 4.957 1. 158 2. 194 1. 600 4,951 -0.12

9 1.374 0.874 0. 500 2.749 1.368 0. 871 0. 498 2.737 -0.45

10 1.374 0.874 0 2.249 1.368 0.871 0 2.239 -0.45

11 2.302 0.970 2.301 5.573 2. 469 0. 890 2.031 5.390 -3.27

12 0.942 0 0.942 1. 884 0.974 0. 000 0. 886 1. 860 -1.25
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