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A Genetic Algorithm with a Mendel Operator for Multimodal
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Abstract

¢ In this paper, a new genetic algorithm is proposed for solving multimodal function optimization problems

that are not easily solved by conventional genetic algorithm(GAJ)s. This algorithm finds one of local optima first and
another optima at the next iteration. By repeating this process, we can locate all the local solutions instead of one local
solution as in conventional GAs. To avoid converging to the same optimum again, we devise a new genetic operator,
called a Mendel operator which simulates the Mendel's genetic law. The proposed algorithm remembers the optima
obtained so far, compels individuals to move away from them, and finds a new optimum.
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Table 1. Mendel's pea experiments.
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Smooth - 509
3 — 0,
s | UL | 0 3
(Homo, Recessive)
Offsprings Smo((it{l;tgr 01)()0% 0 (H) - 100%
Smooth ~ 100% B
Parents (Hetero) 0 (H) - 100%
( Smooth - 25% )
Homo, Dominarnt _
. Smooth - 50% 0 (D) _ 252/0
Offsprings (Hetero) 0 (H) - 50%
. MHEtero] 1 R - 25%
Wrinkled - 25%
(Homo, Recessive)

X 2 9Y HE @A HE W ALk
Table 2. Mendel operations for 1-bit chromosome.
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Fig. 1. Population distribution (the outcast chro
mosome= 0.43121).
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2. Goldstein-Price &%
«max F (x,v) )
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*(19 — 144 33" — 14x+6ay+ 39%))
*[30+ (2x—3)° (18~ 322+ 124 (8
+ 48y — 36xy-+ 27y™)]

where —2<x<2,-2<y<2

* 4. Goldstein-Price ¢ &L,
Table 4. The solutions of modified Goldstein-Price

function.

optimizer(x,y) function value

st iteration (-0.5999, -0.4002) 170.0000
2nd iteration (~0.0000, -1.0000) 197.0000
3rd iteration (1.8004, 0.2290) 116.0000

4th iteration no more solution
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273 10. Goldstein-Price $<=2] F1A%.
Fig. 10. Level curves of the modified Goldstein-Price

function.
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T& 27 AHE 7HES F8319th = behavioral
memory method[10][11]¢]1, T}E 3} the method of
superiority of feasible points[11][12]e]t}. o] d A=
behavioral memory method& &-&3l 74 20| &
Himmezxcviblau & A3} A5 ohfo] Bt

- max F(x,v) =200~ (x*+ y—11)°— (x + y*— 7)?

e

f

subject to x+y—1<0
—x+y—6<0 9
(x+4)2—y—5<0

where —6<x<6, —6<y<6
Himmelblau %9 £3x43 74 270 I8 114 &

3¢

I3 11. & 7] = Himmelblau #4548 534,
Fig. 11. Level curves of the modified Himmelblau’s
function and its constraints.
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% 5 F% z27o| & Himmelblau 342 74,
Table 5. The solutions of modified Goldstein-Price
function with artificial constraints.

optimizer(x,y) function value

(-3.7793, -3.2832) 200.0
(-2.8051, 3.1313) 200.0

no more solution

1st iteration
2nd iteration
3rd iteration
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Fig. 12. Population distribution when using behavior

memory method.
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g o] e ¥ Az Uroln 74 2AL BEAE
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- max F(x, y)
=15exp(0.01cos(1.5x) +0.01cos(1.5¥))

subject to 9(x-+ 5)2+y2—3630 (10)
—x+ <0
—x+4y—14<0

—6=<x<6, ~6<y<6

where

a9 13 7% 270] e HEREY I ¥4
Fig. 13. The landscape of the artificial constrained
multimodal function.
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Table 6. The solution of the artificial constrained
multimodal function of (10).

optimizer(x,y) function value
1st iteration (-4.1888, -4.1833) 15.3030
2nd iteration (-4.1888, 0.0000) 15.3030
3rd iteration (3.9998,0.0000) 15.2969
4th iteration (0.0000,0.0000) 15.3030
5th_iteration no more solution

a3 14. A9 &l
Fig. 14. The solution of (10).
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