FIsBE 1Y
2000 E£2 A

EMERSWH
CONTROL THEORY AND APPLICATIONS

WVol.13,No. |
Feb. , 2001

ICHRE 1000 - 215202001 )01 - 0142 -4

XT'"EAEEN2RUHMENTERNESHT"— P EHE

T # I#HK ZFER 24%

(R R 3 TR B S % - 13 R B, 1500010

ME: r[1#Ed BARAEHMASIHER TREENEEEE(RE AGAIKERETF GA(THH
EGAYZ {1, W B EGA £ RS &4 th AGA tR-£ R AT, B BT IA X, AGA # R AT Markov 5 5 10 F &Y.
FXER T EGA MK E X 18T EGA £ R+ H, KM AGA LERH AR T EGA, B i th A 8E# A EGA
RN R EIEW T AGA RS RS RS FHEMDI T AGA i f&4 15, (LEA AGA TTH Bt 5F
Markov & S HiE

KA BEEE, HENT X EREE, Wk, i

XRIFINE: A

The Discussion about the Paper”The Analysis of Global Convergence

and Computational Efficiency for Genetic Algorithm”
HE Lin. WANG Kejun, LI Guobin and JIN Hongzhang
{ Department of Automatic Control, Harbin Engineering University - Harbin, 150001, P. R. China)

Absiract: Paper [ 1]points out that GA with proportional reproduction, adaptive crossover and mutation probability( AGA)
meets the condition of elitist preserved GA(EGA}and concludes AGA’s global convergence from BGA's global convergence
conclusion. At the same time, if's considered the Markov chain AGA generates is inhomogeneous. More pormative definition of
EGA is given and the essence of BGA' global convergence is indicated . It illuminates AGA isn't one kind of EGA and its con-
vergence analysis cann't follow the conclusion of EGA's. On the basis of it, AGA's inahility to converge globally is proved. Fi-
nally,the genetic operation of AGA is analyzed carcfully. It shows AGA can be described as a homogeneous Markov chain.
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1 3[E (Introduction)

BHT199%E8 HE 13 8B4 MENR FHE
B B 2 Rk S A B BORS HT —
Wy T B AR TR o a8 1% B ok (OMSGA) BV X,
W T OMSGA MWt . Ry, X[2]HRF
HAS B BB X R B B (AR
AGAMEERE S, PN EBERBRBB AT . ME
OMSGA M4, Wt AGA h B2 RIKA/ . 5 5.
X BRI, AGA BTl i #) Markov 8 5/ .

X[1]% OMSGA HE XL BZ W, RIEHABRHE
FRHEIES X . Frt, EF4 5 AGA MiBfTHLE
FHESBEGENE LA LBR AT, AGA FF
WMERERENEA 4 A EFBENBILRE
R AR B R RRERN R E L, Hi BGA £
Bl ey A R Eh b, 2 AGA R
t, FIES F5 B AGA B B9 Markov BESCER M I8,

Wiz 56 E N - 1998 - 07 - 14 WrEEES R B 0 2000 - 03 - 20,

2 BIAREGESERFRE GA(Eltist preserved
and elitist preserved GA)
AR, Rk —u, BRI RNE

—te2RBIEA.

EX 1 BERE RS = b flb) =
max{f{ S}, b € Sk = 1,2,3, 1, by by T8
HE LB+ 1 RBHE S, S, PRIBIRE,
flo), b, ) AHEMMERE. & Ab) >
S B by = by flbinr) = flbe).

A 1) EEBAARYE & S, BRBRT
4 3E I B B M R B BT 1 ACB)) (b )  f(bs) ot
HABET ZIRBRARERENHESEEMNER
B, CR BCA B MM EREA 4.

2) BE LR RRRENEAEB LR
FHEXALMBESHEFEANRRRE, ARA
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XFPIIEEY) GA AT FRIE BGA. R INf [T GA E1T
PEABKRFETEUSTARBFTE.

3) WM HIE BEGA FHER R N . BREE
BEIRHAT K. T2 E RIS E
—KHBETEET T AR, FTHEI- EFER
T ERAERE,

3 2ReN BGA B R4 K (Giobal con-
vergent BGA and its convergence essence)

AERBRBAFERMEGANE X TTHEH, —B
EGA RBRLRELE ), X T BEBHE —HF &
TE.MA&ER B

lim P(f(8,) = f(8)) = L.

HESLREBEER b MAB(HRRE) 4N
E\, WEGA—Bit A E, XL ERERER
FARELAE E, UANEMHE(ERE) W E N
HifE XA EXHFR T BGA A2 RKEN.
Hik A T EGA 2 R, X E{f BEGA B8 2
ReRBihE PRESRRILRBEERUED T
0, Bp{E A B4R B 1B et A BERIE EGA £ R
L. ALATHEL TR,

ER 1 BGAN2RWHM T RHEN. Eﬁ
FIRP EGA B AR L RBERERSHET 2
RERARNRE E,.

B A AR T

®it1 ENMARRAHREZNAEERESR
HHEA B E S (GAL) , EMABRKRFER RS,
A (B m )GAL 1R P, 8 B89 EGA b2
Rl Sy .

4 AGA I 81 53 47 ( Analysis of AGA’s con-
vergence)

AW TR AR, ERgEREER
X FERBAEZEHTH GA BAM T 2REN
FGATME , Hl SRS I HRAENE N, BT
P BREEAT Y EREE, REBHT
prit = 8

HAEMTEL . FREENE X, AGA PER
BREMEMEX ERABLO0.PRE T RS
TR EARBEASERX TERBERK . BER
EHEFREDBANERNTEE R, BRI
HERERBETR. EREMGENF A HER
BIE-MEENETRETRE, 2 5RERENHE R
M, Bl AGA A B T EGA, tEB A fEE H EGA
2RWENS®R. TEREI AGA METTE,

WHA AGA RRES Rl
iE RiEE.

B AGA TR, M lim P(f(6:)) = f(5))
= 1oy AHE AABES, PRIBIRIT &, b 42 RE
A& Rk — etk SRR R B{E -1 2R
BRA(DL, (b)),

Bk = abt,f(b,) = f(0), DEMMEFETH
B, b ts, T EREAE, BAENEXL,
TREEMELTM@ P(b,) = P,(b,) =0, b,
AEGSEX THRBIE, MEE S, PR b, UMY
&Y E5 X TREAE. RS, E2XXL ER
BrEABEN S, Hhwi&kich b, BR b, €
S X S, PATRERME R S, PiENE R/
k& b,fiv(d) < fit(b,). FIHIEH b FEFEMTTBELE,
B n BH,S, Ed X TREAFIHR
S PAHENENT2REE N KON KL &
ERTO.

BAEREPRBMA &L, R M - 1
MEBTE SR ERBE AEX M - 17
HRESSXXBEEREFEI K b, EE TR
e s, B RE TR D oA, 3048 b poam R
—EATO(BRRATAENTRE, BB T
BRI EE P, > 0. FRETHMER
BitE.)

Wil MAMEENE ARMBHBEICHS. HER
Sy i A EET NS MEE, B AERNEX

fit(d)

Eﬁt( b))

BIF—AAEE S, NS amww 0. 2%, pnt
Se PHAZELZREBMRAEK b, B
P(f(b,01) = F(B) = f(b)) > 0.
B n BERE B (B RME) T, £ wet
A8 TIEAEg2RBARNAECYRETAHR
A2 RBARNEERE)S., BFERES,S
PRXELRBRR L, #8 P(S,~S) > 0.0
Y on—> oo b, FFAEMEES, 8 P(S,~S) > 0,10
fFENE b, £18
limP(f(8,) = f(b)) = f(b)) > O,

R

P(8; —~8) = { Wso,

mp(f(b,l) = f(b}) < 1
ﬁﬁ.ﬁ‘—i}_i_rgP(f(b;) = f(8)) = 1 IR &
75 . Bt AGA IEREL R
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WER. 1) S EE S, PAABEMMEY I RBE
i b BT, b ETRTUERR 38R AT . R, 6B ) = fir(b).
BREAN— T2 RBRAERB ST RS
i EHANBIZS M THEMHEBE#HHEDY
RIR RO T, Z LU MT AGA B 8RE. 2
BEAMF— A FLFATE 2 R BN E Y ([ &
H.LEHN GA it RALRBKE HEKEH
B SR TRTIRAE K HIMT . — ML ¢ — oo BFELAE
MEENERERTRFEEMAEILBEN &M
FREE R BT N EBIHE, B e RBEROFR,
AERRERBREMBEFTHEDRL. EN GAH
B, MBI BRI E R SRR E—
REH XERAFS AGA I EFAWE.

2) RBRFEETY ERBEZIBERZRH
NEE FNXE-—FHEAEFN, XFTFEN
AGA RISt #E -4 M LR IEW T B & 4, AGA
LRl XBETRRBABUEE 1 KB
AT . MAETHREEBEREFER W TEER
X L. BRZAIHEITE) AGA R FIE L AR
BAGAVHENZXL . TREEMRENNES
G B RAER (bt — R B IR AT HE 2 ) FE
B E, mdE E— R EmTE,

DEMR FRIEH B AGA FRE2RKS. HM
SR A LLE L, AGA A2 Rk Sey vl Bt 28
A BRh b REENE X,

B fit(s) M

P(S;—~S) = [Eﬁt(b:)]
MERBRIN EHE GANREERBRERS A
0 Ep lim D VHE) = 1L R H M

—- %
5“’“5#9

AGAH lim ~, V(k)—1, AREEETF 1.

=
S“)ﬂLtﬂ

Hb vik) = [V, V2(E), . V()] N =
CR y  H—HEEME, ERHBEERESE RN
fi.Vk) ERHBRSER SY HER S HEEL
REBRROFERS.

4)AGA EWMAT XX . E R#MEN, 3T ##H
BRI P = P, =0, XL TRAFHETE
SR O L HERESEHPEE,TMERNA BE
WL . EFERAT GA B ERESS MEH N
C¥, p_ . B AGABRES N T GANBERE; 5 —
FHE BEHERNERTEL B 5L FREBE,
AGA L RFE A MPFER R -~ Eh a0 H HEE

e T 32 PR i 32 S #R FESEAT Mk AL R B
£ 4 LATE BE R HEBE W 09 K, M GA B F
BEOD T 193E B B, N BT BRI W e A
TEAERY, AENEX . ERERORAY
AGA RRZH BB T 4. W R EGA #
L BRTE S, BB MR BER LR B2
RZA ERER MBS TEX AR BAED,
HE SRR R T 74 A FHE N B R R e A
EEY:.
5 AGA KB FF 1% (Homogeneity of AGA)
FEC[1]9, fEH A HiE AGA # Markov # 42
Jeet FrAg. MAE R XX ERRHERTTLES,

P - {kl(fm_fr);(fm_f)! =5

) ks, fr<fi
b {kz(fm-f)x(fm-ﬁ.f;f.
" k4. f(]‘

B0 < kykoks by < | BERER P, P, BAET
L BEMYSHEEX, TR SSWEX . EF7HE
R AL BEOHNEE X, A% P, P, 1
F' oSS fRRRASIMAE LB ERBRES L
BN R ENERKE ., Pk,
ky, by, by ISR E, A1 S H LA HE R
Tk,
th B6f 7 Markov #6642 X[\, X ZEB 2k TR
BiFZHATF.E o bESE 0L L+ m BRRE;
B RHEE P(X,,. =/ 1 X, = DEIXOIm SH
BERCH Pk .k + m) MBX—i.jE [1,
N1.Pi{k, &k + 1) SEfE] k X, N #F Markov 5 2
KA FTRAY, @ick Py, i LR, 7 AGA # P, P,
XX, MEXL . ERBAEFAHYE F XX (ER
HEEALER ), EFER AR AL AEE W Pk, &
+ D) BRENEBTRS i/, 5 kXX Bl
AGA {15 7] A8 7 Markov X #3£ . AGA By EHRfT R
TMTHBROTGEI M-S RBEEE P, ARAR
BHBEREE P TRT.

T BT i b B b e
TR ERERAEEN LS T RRAIN GA
A7 f B ¢ Markov 675 iR f9 R B AFIE, R E GA ¥
B TRESEHMEIZER MRE i/, —BRHER
HIMEAIRSRE, REEBRR P, BARET
X, MEAEBIF A REF= LA — oz, Bpe]
B E % GA T i i FF Markov 8548 R 2L 8, 72
K GAH , MEATHERFR R EERKED
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