0570 000O0O0OD20030 400

goooooboooooobooo

gbooooooobooboobooooboooon
oood

1 0000

0000000000 Genetic Algorithms: GAOO O
ooo0oO0oooooOoOooooOoOodooooooon
O000GADO (1) ODOOO0OOOOOoOoOOooOooo
00000 (()oUo0ooooUuoooo OB oo
goooooooooooooooooooooooo

ooo0oooooooooOooooooOoooooo
000000000ooU0oooo0oDOoOOo0ooooo
GAOOODODOOOOODOODODOODDO GADODOOO
ooo0oOooooOoOooOoooooOoOoOooooDoOoOon
oooooooooooo

2 Doooooboooood

000 GAOOFig. 100000000000000
0000000000000 0000ooooooDoo
0000000000 GAODOODODOOO GADOO
00000000 D0000000000D000D0o0o0g
0000000000000 GAOODODODODOOOOO
goooooooo Yo

Objective Function

° IGene Type Olf Bit-string .
1100100010 11
[ [

X1

X1 X2

I
I I
I I
| |
I I
18 1+ 5

1

1

[

|

1
® Gene Type of Real-coded
Fig. 1 Real value coding

gbogbogoboboboboboboboboboon
gboobogboboboboboboobobobobo
gbooooooobooobooobooooooooon
gbooooooooboboooboooboooooooon
goboobobooobooboobooboo

0000000000 UNDXO
00000000000D0000 Y 0000Fig. 2

gboooboogo3gooooooobooooooooon
gbooog2000000000000000D000O

2000000000000 0DOO0O0OODLOOOOODbO

g3booooboooboooboooooooon
gboboooogooboo

cOooooooooospxd
000000000000000 2 0000SPXO
oo0o0oo0oob0oonb0d Fig. 30000000n+1
uoboooboO-0000000D0000D00 edO
gboooooooobooboobooboooon

Parent1

Normal distribution
o:=a Child2 >
g =/n Parent2

(n : Dimesions)

Fig. 2 UNDX

Fig. 3 SPX

3 bDobuodgobbodo

00 GAODOOOODODODODODDODODODOOOoOooooO
gbhobooboboboboooooobooooooon
goobooooboooboooooboooboond
00000 GAOODDODOUOODOD GADODDOOODOO
goobooooooboooobooooobooboooboboog
00% 000000000000000000000
gbooooobooooboobooogoobon

4 0000000

oo ooooooooo
0000 Minimal Generation Gap (MGG)Y 0O 0O
MGGOOOOOOOOOODOoOOoOooOooOo 220000
0do0o0o0ooobooobbooooboooboooo
gooooobbbbobooooooooooo 1od
doooooooooooMGGUOOOOOOODOOO
0o0oo00o0o0o0ooooooooobbooooooo
gooodoobooboddoooooooooooo
O0Fig. 40 MGGOOODOODOODO

o
Selection for Reproduction o) & Selection for Survival

Population

Fig. 4 Minimal Generation Gap



Table 1 Summary of results

Number of Islands
Functions Crossover 1 2 5 10
st S S S S
(dimensions) = AVG = AVG = | AVG = | AVG

— — — —
Rastrigin SPX 19 | 2,743,100 | 19 | 1,462,700 | 20 | 731,500 | 18 | 387,100
(20dim) UNDX 17 | 2,822,700 | 18 | 1,478,100 | 17 | 666,900 | 19 | 472,100
Rotated Rastrigin SPX 20 | 2,744,300 | 19 | 1,449,700 | 20 | 655,700 | 20 | 403,100
(20dim) UNDX 19 | 2,761,500 | 20 | 1,423,300 | 20 | 708,900 | 19 | 524,300
Griewank SPX 20 | 2,105,100 | 20 | 1,109,300 | 20 | 489,100 | 20 | 283,100
(20dim) UNDX 20 | 1,857,700 | 20 | 1,102,100 | 20 | 585,300 | 20 | 397,300
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Inumber of runs in which the algorithm succeeded in finding
the global optimum



