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A kind of fagt compact genetic algorithm and its simulation
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Abgtract : The schema theorem of the cGA (compact genetic agorithm) and the anadyssof cGA’ s convergence and the par
rameters are given. A kind of fast compact genetic agorithm (fcGA) isproposed. With the probakility vaues that the cGA
get in the beginning generations, the probability values in thousands of generations are estimated by the least square ap-
proach. The new probability matrix is composed, from which the new off pring is generated. Based on their fitness the
probability matrix is updated. The smulationson the traveling sdlesman problem show that this agorithm isof high efi-
cency.

Key words: compact genetic dgorithm; least square approach; traveling sdlesman problem

1 (fc).
(&) |, CGA
, [4]
) GA , cHA . (TSP)
(ce) 12l .
i) 2
{ca}ia,
[3] A : Ca di(d {1,2, ,N})
: 2003-06-13; : 2003-09-16.

(59889505; 70071017) .
(1973, , , : (1936 4 ,



684 19
)
. , Markov [°!:
N-city (TSP(N)) {a(t),t 20}, q(t) t
N X N . Markov  :d (t)
1 N, i ={A(1),q()}, A(1)
pikj K (cig)
i ]
: ( ), Markov
1)
0 0.5 I h
2) H
( ), ( Hy, )
( Ho ).
H = H, Ho. t+1 1
R(t+1) = ZRh(t) m,t=0,1, . (2
(2
R () = ZRh( ) Iy (3)
3) :
: Ri(t)
o+ . (ae) WK (a6) € L(K;
K+l Hn HO
P bl (ee) LK) (ag) & W(K);
pij ,otherwise. H Ho, ot = 0,1 -,
Vh H,V| Ho. R|(°°) :0,| Ho,
(D 0
n , W (k) L (k) .
K 1.0
pli<j+1 < 0' pl?j+l - O; pl?j+l > 1, 2( )
pli(j+l = 1.
3 k, 2y Sh:
plfj+l = O’ * % * * * * * *
C1C2 C3Cs Coy-1Cay . .
(cig) W (k) ,
(cg) € L(K,Vi,j, :
(cig) L (k) , (cig) & Wy,
1) ; (cico)
2) pli<j+1 < a pI?j+l - Ag, y Coy-1C2y Ay.
o. 0 =0 Sn
1. P(Sh) = P(A1nAzn nA). (4
3.1 (4)
1 P(Sn) = P(A1) P(A2) P(A). (5)
1.

(1), Sh



685
4
1, (5) '
: P(Sn) : pi = f(1),
Sh t . )
Sh P(Sh)
, Sh . (1)
P(A) €1,1<i<y, vy (5)
Sh
, ) ( pikj‘ ki)
.0 ki P Ki
3.2 s n '
s( ) N
pi =B1x +Bo. (6)
[2,16]
(1) , L _ _
1 n: |Z(kl - k) (pff - i)
1/ n. n Br="7 = —
1. IZ(kI' k) (ki - ki)
0. [30 = aij - Bllzl
n
L L
’ E:{‘Izk.,ﬁiﬁ‘tlzpﬁ',
L (pif, ki) » X
TSP(80) [10,40]
s=4,n=
{10,50,100,500} , 1 1
n ( n=10),cGA 5000
7 000 n ( n Sepl:
= 500) ,cGA Sep2:
n
n Step3:
(1) :
. Step4 : Step2 Step3,
% —1____| (p§, k), (4)
é ‘———'—L.n_=5_09_‘__ ,
1}
., n=100 n=10 Step5:
_— ] , (1)
0 2 4 6 8 Step6: Sep5s,
generation/10* 5 fcGA,GA cGA
N 3 TSP(80)

1 000



686

19

. fcGA , 10
( pikj' ki), 100
, 50 000
fcGA ,cGA GAIPT(WALL C++

TSP GA ) 10
1 fcGA,cGA GA

fcGA cGA GA
n S
Ftness t/s Fitness t/s Htness t/s
997 74 997 148 C = 400

300 8 999 63 997 89 994
16 994 71 1 000 108

994 100 997 124 C, =8 390
500 8 974 105 993 150 970
16 998 124 970 180

993 191 1000 250 C;, =10 401
800 8 970 179 983 274 1000
16 1 000 234 998 329

(References) :

[1] Baraglia R, Hiddgo J |, Perego R. A hybrid heurigtic for
the traveling sdesman problem[J]. |EEE Transon Evol u-
tionary Computation ,2001 ,5(6) :613-622.

[2] Harik G, Lobo F, Goldberg D. The compact genetic

algorithm[J]. IEEE Trans on Evolutionary Computa
tion,1999 ,3(4) :287-297.

1 [3] Wu Zhiming, Zhao Chunwe . Genetic dgorithm gpproach
cGA fcGA n = {300,500,800} , to job shop scheduling and its use in rea-time cases[J]. Int
s = {4.8,16} : GA | N o= J of Computer Intergrated Manu-f acturing ,2000,13(5) :
300,500,800} C: = {4,8,10} 1227429,
{ ) 1] 1] r - 1] 1] ) [4] ) [ M ] ) : ’
P. = 0.8, Pm = 0.2. 1995. 135 180.
1 ; ) [5] . [M]. : ,
fCGA , 1087. 183-201.
( 682 )

[3] Magdi SM. Robust H. control of discrete sysems with
uncertain parameters and unknown ddays[J]. Automati-
ca,2000 ,36(4) :627-635.

[4] Carlos E S, Minyue F, Lihua Xie. H. anadyds and syn-
thedsof discrete-time sysems with time varying uncertain-
ty[J]. IEEE Trans on Automatic Control ,1993,38(3) :
459-462.

[5] Guan X, Lin Z, Duan G. Robust guaranteed cost control
for discrete-time uncertain sysems with dday[J]. |EE
Proc Control Theory Application ,1999 ,146(6) :598-602.

[6] Oucheriah S. Robust tracking and modd following of un-
certain dynamic dday systems by memoryless linear con-

trollers|J]. I EEE Trans on Automatic Control ,1999 ,44
(7) :1473-1477.

[7] GCohen A, Shaked U. Linear disretetime H.-optima
tracking with preview [J]. IEEE Trans on Automatic
Control ,1997 ,42(2) :270-276.

(8] , : :

H o [J].
(2) :190-194.
(Jiang P G,Li CW,Long TJ, et d. Robust H. control
for dixrete-time systems with parameter uncertainty and

,2003,18

time-delayed uncertainty[J]. Control and Decision ,2003 ,
18(2) :190-194.)



