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Abstract:

University of Technology, Beijing 100022, China)

In order to resolve the contradiction between global searching and local searching of genetic algorithm,
matrix genetic operator and Boolean genetic operator are proposed based on binary code describing search
space fine and calculating fitness easier. Global searching of genetic algorithm is improved by the matrix
genetic operator making good use of colony information to find new space, while local searching of genetic
algorithm is improved by the Boolean genetic operator making good use of chromoesome'information. An
optimization combination genetic algorithm is constructed through combining the twe new genetic operators.
It does not require parameters of crossover probability and mutation prebability, which are important to
general genetic algorithm. The constructed genetic algorithm=is proved to be convergent, and its better
searching efficiency is shown by experiments.results. It is a significant reference for other optimum problem
resolved by genetic algorithm based on binary coding.

Keywords: global searching;local searching; matrix genetic operator; boolean genetic operator

1
(5]
[1,2] [6-8]
[6-11]
[3,4]
[4]
:2009-10-23; :2009-11-27

98 Research and Development

Q DRSS http://www.c-s-a.org.cn


http://www.verypdf.com

2010 19 7
4.7 -1.889084 4.3
[15]
(MGA) (GA) f, —f,
2 p. =0.45
2.1 (8l p, =0.01 m=2380
1. ( ). 500 20
n n
Anxn nxn 1
1 MGA GA
2 - stk - — .
Anxn AT AT - H 4.67181614 —1.81523779 4.2!23583
AT 'n A n GA % 0.000129  0.002149 _ 0.000539
i 4.693702 -1.880394 4.291556
T 4.501295 -1.761623 4.132761
MGA B 0.042459 0.005827 0.012791
Ipif{l  4.699737  -1.888849  4.294286
1 GA MGA
“ 77 GA
MGA MGA
n 2n MGA
n MGA GA
MGA GA
2.2 MGA
[12] GA MGA
GA ce .
n “e . 1|
2n n 3
3.1
[13,14] 3. ( ).
S=o0q ap...0n1 Ap a;
Ci=a®a; j=({+2)modn G g
c=CC,...C, ,C,
f =4—(+2x2 —0.3c0s(37X) —0.4c08(47X,))
(%, %,) €[~1.024,1.024] 1. A%
f, =2x7+3x; —0.8sin(27x,) —1.2cos(37X,) VteA t c ce A A=AU{}
(X, %,) €[~1.024,1.024] A
f, =4— (X +2x. —0.3c0s(37x,) x CoS(47X,))
(X, %,) € [-1.024,1.024] xeA ¢ x ce A
Research and Development 99

ML R R P

http://www.c-s-a.org.cn



http://www.verypdf.com

2010 19 7
A=Aufc) (%, %) € [-2.048,2.048]
4. ( )isl. 1.0 0.148147 3905.926227
[16,17]
S= a; ap anq  ap
S'=a, an_q...0y s' s s (BGA)
s (GA)
5. ( )7, 500 GA 20
S=aq ay ... Ap_g Ap i a .
Vi 2
s'= BB - Bna Pn s' s s' 2 BGA¢ GA
s
6. ( ) dia } /4 E}fﬁ Js
- E A 0.999904 0.143328  3905.904724
= oy @y any ay 4 SR _wen e s
(1) B < s} R, e TR T
(2) vteB t c ceB EIfi__ 0999995 0146147 390551227
B=Bu{c| 2 GA
() B BGA BGA
B BGA
(4) B X X GA BGA
s s X X GA 5
e > BGA
= ”> = ”> f4
“< 7z f6 BGA \ GA
BGA
3.2
4
fy —fo [18,19]
f, 05— sin®(x* + >§§) —20?
[1+0.01(x; +x,)]
(X1, Xy) € [-2.048,2.048]
f5(X) =| (1—x) » X? #5in(20077) | x [0] 4.1
(MB_GA)
fg =1OO(x12—x2)2+(1—x1)2 1.

100 Research and Development

QbR

WAL

http://www.c-s-a.org.cn


http://www.verypdf.com

2010 19 7

2.
3.
4.
p P
5.
p 2
6.
4.2
1171, Pm € (0,2)
P, €(01)
2. n
2n MB_GA g™
212
n “ 7z 3.2
2n “ 77
n 2n
P, €(0))
Pm € (0.1
1 MB_GA 1
4.3
MB GA
f1  fg m =80
10-¢
500 20
3
3 MB_GA
f1 4.7 4.7 20 2.4
f,  -1.880084 -1.889083 20 55.65
fa 4.3 4.3 20 2.35
fy 1.0 0.999999 20 3.8
fg 0.148147 0.148147 20 15
fg  3905.926227 3905.926227 20 7.1
3 MB GA

1 2
MB GA
[16] Camel f;
MB_GA [20]
1 [21] 2 [15] 3
4 L
f;=(4- 2.1x12 +%x14)x12 + XX + (4x§ —4)x§
(1, %9) € [-24048,2.048]
MB_GA
[15] 4
4 5
RS N Pm De a b
ki 100 0.4 0.06 0.8 0.6
ik 2 100 0.4 0.06 1.2 0.6
ki3 100
ik 4 100
MB_GA 100
10-6
500 1000
5
5 5
1 2 3 4  MB_GA
830 844 978 1000 1000
175.7 167.5 1243 24 20.25
4 5 MB GA
Research and Development 101
Q) HEIBEBEHARIFT  http://www.c-s-a.org.cn



http://www.verypdf.com

2010 19 7

2005,26(6):732  735.
10 , , ,
, 2007.
1 , ,
. , 2003,24(3):531 533.
12 Holland J. Adaptation in Nature and Artificial Sys-
tems. 2nd edition, Cambridge, MA: MIT Press, 1992.

13 , , .
, 2006,18(4):870 872.
14 , e :
1 , . . . , 2004,41(7):1081 1087.
,2002,19(5):812 814. 15 )
2 Lin F, Yang QW. Improved genetic operator for genetic . , 2003,37(3):707 710.
algorithm. Journal of Zhejiang University.«Science, 16 : .
2002,3(4):431 434, : , 2002.
3 : \ 17 , , :
. , 1998,21(11):1003 1008. . : , 2002.
4 . . 18 Scrinivas M, Patnaik LM. Adaptive probabilities of
, 2005,26(3): 208 214, crossover and mutation in genetic algorithm. IEEE
5 , . Transactions on Systems, Man and Cybernetics.
. , 2001,30(6):526  530. 1994,24(4):656 667.
6 : , . 19 , , .
. , 2006,32(6):19 21. . ,2002,13(2):250 257.
7 , , . 20 Michalewicz Z, Janikow CZ, Krawczyk JB. A
. , 2008,27(4):56  59. Modified Genetic Algorithm for Optimal Control Pro-
8 , , .. blems. Comp Math Aplic, 1992,23(12):83 94.
" N , : :
2009,30(5):951 954. : ,
9 , , . s i 1999,13(1):50 55.

102 Research and Development

Q DRSS http://www.c-s-a.org.cn



http://www.verypdf.com



