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Hybrid genetic algorithm with quick convergence

XIANG Li, GU Pei-iang
(Institute of Systems Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Premature convergence and low converging speed are the distinct weaknesses of genetic algo—
rithms. A hybrid algorithm that can quickly converge to the optimal set is proposed and its convergence
is analyzed. Some hybrid genetic algorithms use the genetic algorithms as the main body and directly act
on the solution space of the problem. They are different from the hybrid algorithm, because the hybrid
algorithm implements indirect search, that is, the search direction is generated by using GAs. On the
one hand, the global search capability of GAs is utilized to guarantee the convergence of the hybrid al-
gorithm. On the other hand, Nelder-Mead Simplex is used to strong the local search and fast conver—
gence of the hybrid algorithm. Computed results and theory analysis indicate that the method is a ro-

bust and efficient algorithm with global optimization.
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ARS SA SGA HA ARS SA SGA HA
1001, 1 001 3 411 500 001 2789 1 586.4 1.8E - 10 1L.3E - 12
1 000, - 999 131 841 508 001 5642 8.6E - 9 2.6E- 9 2. 6E - 10
- 999, - 999 15 141 524 001 6246 1.2E- 9 1.2E- 9 4.4E - 11
- 999, 1001 3 802 484 001 10 000 3201 583.2 4.2E- 8 3.3E- 8 2. 5E - 10
1443,1 181 280 492 001 3897 4.7E - 10 1.5E - 8 3.5E - 10
1, 1443 2 629 512 001 5 866 1 468.9 1.6E - 9 22E - 10
1.2,1 6 630 488 001 1532 5.5E- 17 2.0E- 8 1.8E - 16
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101, 101, 101, 101 519 632 1288 001 228 534 1.9E- 6 5.0E- 7 4.8E- 9
101, 101, 101, - 99 194 720 1328 001 214 532 1.7E- 6 1.8E - 7 2.1E- 9
101, 101, = 99, - 99 183 608 1264 001 268 547 3.8E- 6 5.9E- 7 2.2E- 8
101, — 99, - 99, — 99 195 902 1296 001 301 102 2.3E- 6 7.4E - 8 2.86- 9
-99, - 99, - 99, - 99 190 737 1304 001 400 000 44 526 2.7E- 6 3.3E- 7 3.7 - 8 3.4E- 9
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1,201, 1,1 215 116 1304 001 267 849 1.2E- 6 4.6E - 7 5.86- 8
29 069 006 1272 001 261 345 2.2E- 6 5.2E- 17 4.3E- 8
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