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Linkage Identification for Real-coded Genetic Algorithms
Based on Additive Decomposability and
Difference Signature Independency of Objective Function

MASARU TEZUKA,"® MASAHARU MUNETOMO/f
and KIYOSHI AKAMA*t

In the case that a problem is decomposable to a number of sub-problems which can be
optimized independently, the problem is solved effectively by optimizing sub-problems sepa-
rately. In optimization problems by means of genetic algorithms, a set of loci of which each
sub-problem consists is called linkage group. Linkage identification is the method which rec-
ognizes linkage groups. In this paper, we define the linkage of Real-Coded GAs clearly. Then
we propose two new linkage identification methods, LINC-R and LIDI-R, directly based on
the definition. LINC-R is based on additive decomposability and LIDI-R is based on inde-
pendency of the signature of difference of an objective function. These methods effectively

identify linkages.
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LINC-R | LIDI-R PICI
Type I 19 52 5,000
T=2L=2 (0) (38)
Type I 1,135 10,208 | 100,000
T=8,L =20 (0) (5,322)
R2n 85 442 12,000
n=4 (0) (209)
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Table 2 Result of optimization of type I function.
000000000 PICIO LIMSO LINC-R LIDI-R
100 OO 1000 100 OO 100 OO
T |#O0pt| MNE STD [#O0pt| MNE |#Opt| MNE STD #LI| pop |[#Opt| MNE STD #LI | pop
2 100 | 295,270 27,124 10 172,420 | 100 23,974 3,338 | 100 25| 100 73,310 3,142 100 25
3 100 | 395,887 | 45,369 10| 204,837| 100 47,127 9,057 | 100 50| 100 96,940 9,189 | 100 25
4 [ 100| 500,067 | 57,076 10| 222,771| 100 71,867 | 20,414| 100 50| 100| 119,052| 25,615| 100 50
5 100| 602,737 | 60,968 10| 246,794| 100| 118,641 | 71,098| 100| 100| 100| 170,849| 47,593 | 100| 100
6 100 | 703,955| 80,803 10| 266,844 | 100| 149,529 | 30,025| 100| 150 | 100| 200,175| 30,947 | 100| 150
7 94| 780,851 | 64,968 10| 287,307| 100| 195,037 | 35,801| 100| 250 | 100| 243,288| 26,217| 100| 250
8 81| 876,451 | 69,441 10| 326,890 | 100| 226,843 | 28,821 | 100| 300| 100| 279,133| 44,294 | 100| 250
03 TypellOODOOOOOO
Table 3 Result of optimization of type II function.
0ooooooooo PICIO LIMSO LINC-R LIDI-R
100 OO 1000 100 00O 100 00O
T |[#O0pt| MNE STD |#Opt| MNE [#Opt| MNE STD #LI | pop |#Opt| MNE STD #LI | pop
2 100| 500,688 83,123 10| 205,808| 100| 28,119 3,397| 100| 25| 100 77,745 3,605 | 100| 25
3 95| 753,311 | 105,269 10| 252,105| 100| 33,415 5,300| 100| 25| 100 82,672 4,627 | 100| 25
4 37| 912,222 73,052 10| 285,725| 100| 38,095 5,723| 100| 25| 100 87,363 5,319 | 100| 25
5 1] 996,285 - 100 | 44,171 6,144 | 100| 25| 100 93,258 6,281 100| 25
6 0 - - 100| 49,136 6,300| 100| 25| 100 98,819 7,322| 100| 25
7 0 - - 100| 55,227| 10,088 | 100| 25| 100| 105,063 9,976 | 100| 25
8 0 - - 100 | 64,930| 12,570| 100| 25| 100| 111,590 10,014 | 100| 25
04 TypellIODODOODOO
Table 4 Result of optimization of type III function.
ooooboooon LINC-R LIDI-R
100 00O 100 00O 100 00O
T #Opt MNE STD #Opt MNE STD #LI pop #Opt MNE STD #LI pop
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