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Abstract: Genetic algorithms have been successfully applied to a wide variety of problems. A lthough
widely used, there are still some shortages. In order to effectively solve practical problems, the scholars all
over the world have been exploring how to im prove its searching perform ance and avoid the comm on defect of
early convergence. This paper sumed up 6 kinds of relevant im proved methods and 5 new developmental
trends concerning genetic algorithm s.

Keywords: genetic algorithms, encoding, fitness, selection strategy, genetic operators, parameters, new

trend

1 E}I%( Introduction)

LR, BAEFEVL(GA) FIEERE S AT
IR T LA A A AR R AL T, B2 2% 2
H bR RS ) R, AR MY 2B 7 rp R C A8 S 2k i, LA
Pl >0, BRI 28 9 2% A AR B 4
AP 28 ¥y 3 55 1), GA S e T RN iz —. AR
GA TEVFZ A ) B AT ) (0 3 D, (H A B
WAFAE S, BT R AR R RE ) 22 . A7 AE R
WeSICRIBE B i S I 5, AT 5 B W Sl Pt g
22, i BARACIN 6] A RE P B e U, X LEA AL PR T
AR SR N ST 5 0 A IR IR R R e
TR R SR NSO A I S b Y S e
I L R e P, A P 2 — AR R — A R

.

2 AL BLVRAE AR 1R 10 7S A N PR et 1 it

(GA's some shortages and corresponding

Wk H#0: 2000- 11- 27

im proved-m ethods)

AR A SR I8 S ) TR SOR 2 B8 SCRE
EEAECA )R BT, X SR T AR A
T3 A AR SHAE AT T AR 2 Bk, SR )5 0
VRS RIMLEEBEAT 1 20 B JF HLAAT SR B0 T
TRIERSZ G ) JL 1 T LA 7 AT 2R 3A:

2.1 Hifhkor

H olland 7E3& AL 3 E BE 7 M 20 £ AL 1 I, 32
WA PH R 10 24 %, 5 3 5 4t ) AN 3 4 S Ik 1)
TR A Gk, RS AN, MK BER, & o L
WAFZ. G ray Gt LK b2 At o — AR et
T 445 3 E‘]éﬁﬁ%, HH P E 7wk Hamm ing =
EE R S B AR w2 ( dynam ic encoding) GA &
AP/ ESIE SEEHIS 4y N BNk g1 o N
435 4 e B D0 o A W DAEA T SRS A 9 R, 18
TNORS FE B I REAE DR B AR RT3 T bl 2R



532 f5 B 5 # # 30 &

DRI, o) T Il A AR 2SI ) B R T, T A LR
P SEBOIAT G, IXFE W] LUE AR AR (1 R LAY gk
ATIALHRAE, DT T- 51 N5 fn) 345U DG I e &
A5 DA 8530 i 98 R g 0. S 4 i Y
GA &K T FiR Al ol — 2 i) @, LD x+ 0 R
71y e n] DL 380 22 2t fn) R Rk . 2 2 S
TG A, A JE RS O AE I ] e 1 R OR BRAS, [R] )
FLA5 R G i 8 A7 By T SV EAE RN W) A R A v
R FE 2 R Al fedl G e, v U A 7 5
g ih, 50 AnAESCHRT 7 170 1 B SR 65 7 Wb gt vk T
VRP )L 24 i @A) 2 s 2 A I I, JRATTIE T B
1 ] G5 AL i .
2.2 GV R

TV B2 R S TR DX A A P AN AR 47 38 B
T, & H ARG FEIC ME—bRUE, BRI LF IR B i 5
RIS, 5N N AR 115 R Y5 3 = SR ) LU
PRSI S A Bk L SR 3 e D0 L R A R AT R
AP A 0 oL A e AR i 3 A [R] 1 BB O &R, T
ECAG AR Ay B AR e SRt AR H i B A A8 )T
— AN i) AR AT A AR A e A BB I RCR,
V. Kreinovich %EI@([ 8 ]*1&7?&13%%%17}1@
WTAESCHERT 9 100 U1 R L2 R BOR, -1 R ) T 1k
ARG T — & /EH, 3T T2 H 70 S I TR] 1
I RUIE AL Sharing IS SCHER[ 10 190 RH T 4K
P48 Ak v AR 1R 3G VA e AL I T Cutting
Problem WUAFEUFHCR. SCHR[ 11 (T T HIE N
6 WG AL SRR R 38 AR bR B D7V, TR T B
PP PR AR T RN I 2, T BAT RN
G TS A E BRI
2.3 IEPEIENE

P 25 UK 38 R A A58 AR K B A 5
KIAEEAL 2, AN R 2 35 & 0o SRk 1 e A 80K
P AN e b AP RR L AEE P E ATk o i N (ERE o
W& AT RE 2 AR BOR AR 22, TR it th TR
Z 10 Sk gy vk, o B 3k B, Boltzm ann 1
PRI S IX ) L SR S Tl AR LB A9 )
T, HE S IR RSO R AR LA, i X
Pt T ARG AL R R0, XMk FEA O T
I e, i HLAT DA A Ji U o AR AT HE A4
P, AT & N AEREAT IR A (HIX R PEAE AR
FURBAR I, Ao o B8 an vk SR A& N AR A
Fry AR 2 TR, L A AR REAT JFAT SN AT I 2 ok
— UG [ED R BT R IR SE S LR A B A A+ w)
MR AR R A G A R R B AR SR DL,

PE— e RRBE Lk b 7 aX S n) L AR 15 R AEE R
T ALV R ) T SRR, AR ZE I Qe AR L
Ly SER G Y IPN e A TR R N T s%
FIAA, T AT E T8 B3 225 10). [ 16 R AE
FINT Harvesting Strategies Ky B g4 AL i
HE, H arvesting Strategies SEFRAERE— AR X RAR
Ja BEAT WG A 2 U A b R TR 17 1R
KHT Disruptive Selection, BT SR A
ANE, SER S5 TR ] T PRI AL A ] BE B A S B
AU, D T PR R 2R, SE AR T
T ZAEVE RO RS T, IR PR OB T ER A
B M AR, HR AR 25 R OR, FLOR B R SR AT g
PERR/N, ELARFHIIRIE B O3k S A AR,
2.4 FEHIZH
PEHIZH A REA RN, A B, A2 5 iR

&, X EESHON L MR RE RS M BOK. TEARAE )bt
R EL T R I 2B BT vk, X R KIE H
P, T 52 M S ) 4 SRy B A A S E. H AT PR 22

R BN IX LSS HON i b A AR BT O Y AR
K, Davis $EH B IE N TR TR, BRI B IE MY
LRSS PR 5 5 AR A N S5 7,
3 PR AR A 0 e e ST R Wohitley $R R E
T N GEAR FRME 5 — XA A1) Hamm ing PR B ROR
EE0), g5 B oR BEAT OB AR KR BRI 2 R, 9K IR
NS P11 BURE] AN VAE! @ i R L1 Rl QSRR B 1K 1 B
PR 7€ 16 R AL (0 — SBEPE I, AE SR
[ 22 R ¥t T — MR AT AR (A 50K, ek
RS 2 A EE I S A= i 391 AR DRI R A e
KT i A A DT i A% S sl A 42 1 R
PRECH, XA VAT DLk — MR B MR s
FRBE, TR SRR A A U DR AE B 7P, B 1k
R 3R BRI, ARGV SR IT 4. T 7K
A R E S VL E A BT g 2
B> IX TGV IR AT G50 R I 3 A5 A A
RSSO RR Y R CINIEL ¢ DN I e i s
(i), iy ik ] A 2 MRS S 0N GA SRS i 2
F, R AR EH AT R R, NS GA 2
K e AT 30 Bl A e, A DRUERIRE A ) 2 R, 32
HH A HEEC, B ik AR — 5 A A H b R 2
FRRLAR ), A RO RE P B ZE 0 N A G (A3 b
LA N DS GEEOARACRE, AR R A W8
AMEGIN. [ 25 1797 HIASERI L U0 0T 328 6 M 2 R A% 5 bk
FPAT N, AE L U LA, HH N B R B, A AL
I HITERE.



6 34 KN 9 45 28 A% SV R DRIR B R e B 1) 533

2.5 WHEHT

BEATEAT SR v SR ) B A8 SO R B 1) A
FESLT EATHRAE HORR B TR, ER AR AT
bR AT AR ORI 5 BRAE, 0. ph T 5 A SORBA AR
U, AT R B AR A B>, 5L
AAEARMAEREE ). Feng etal. X 2 4EIE L7 1] 1)
GA HIZRACZ A BEAT T 20 A, 20 1 S AH Y ) 2
SRR, Feng MRRE T 1 20 438 S8 2% [A]FH R RUASE I A4
Hh A 1)) i A8 B0k AR R R IR 4 T X
B T AEASAR S R AR A 0 DT O Y T
FEZR DIk, T RER B M4 S A ZR R ), $R H H S
AR S BT Oy TR I A B v AR, R
A Y AZ SOFNAR 528y SR B WA AL R 1) A
2, U I LS ARSI AL AT ORGP O T e
iR EL# SINZFRE GA™), ANFIRTREIR LLAS [7] 42
HIZH, AR SR H I, Bl R TR &
FpRE, I N Tk B 51 ORAE & PR AN AL A
R B LA A, Sy T 5 I ok BE0H, 9 R R 2 FF
P, FHEE A A B PO A, 5 kT ok B A T
PRSI AR AT Aok Al B BU) Ham m ing B0
[ A1) TR S N B U S 1 T s v R NS
JRERERAE ), BEIMER ST, B A AR R R B
)5 03 22— BB 3 0l 4% — € MRSk 1 R BEAL
TER%, ARSI RS IR R, ™ A —
S8 B (T AN A, S DR R LI 7R A AR S AR 3%
TSRS J7 )00 DL Ry gt v A I RUAR BB 1) &) M 4y

M EGS A R PR BT E A 0, SRR
I8 RO B L AL BN LI Gr, Ty HAT R 6 A B
IR, B TR G e At AR S e B0, e
B S AR A e R b R IR, YR G A R
Weah, IMide i TR BRSO [ 33 1P
] SRM (self-reproduction) B m T PR 2
%, c™m (crossove and mutation) Rk T A RAR
SRR, TR S R 48 T AR 2 R ME AT
IS 1. SR« ROBEMAL i SRS PR TR yeli A S B34 Vg W]
2 BSR4 AR, S A B e, SR AR
PeAk i) R A 2507 1.
2.6 LEGJiIH

SCHR[ 35 14 T R oA/ TP G A dihd, I
LT IG5 3 S AERRRE 2 ORI L PR 2 R e T B
AR BN AR FEARAE, XM OTVEMR TR B Lt T
LR L BE5RA G AU, SIN T LA T R
(R RPREIT A% SR, I H O AT 12 4 42 1) 25 10047 1%

b, A3 3 7T BRAR PRI S RSO . AN o)
Hrep 2 RO GA IRtk itAT 2 JRUE 9>
fift, TXAE I PR R AR (A AR, S R AT ik, AR
S S5 AR AR MR, AR e iRk T3 A& R 5
L PR BB R TN AR SRR AN RERS DR AUE A A
fift R 22 AEE, 0 H R AT R AR 5] L RE ), BTl
PEBTRORIIGIN, B T GA AP U pR KA AL 1)
FRLIRIRE JI00 ) R B ADLIR K I R 5 N Jt A% BEED), A
PRALAZ SONAR S AR R I — 52 (1< 83~
LA BIORFEFIORE AL 55 1) 22 FEPE AR R 2 TR 52 5
HUH, el 7 503 20 B 1B/ s i) e L, A R U
AR AU AT, T SR AR RN, B S A
RAARAE N 2, DLREDRIAE SCER AT N Al SEBL T I—A>
SR RS 2 55— A R S RS e A2, AT
PR R o T ca T2, $Ei—
FARFL AT R A GA ™, ARRR S 11 pR B 18 4% AU HK
(1 B8 A, AR N, 1 R AR B OR[N 4
GA TRELZIEFT), (el Ga KB AAT M. 25
IR AR SR I A R VAR 28 9 2% [ AT PR PR A5

I 2 AL R S AR M A 22 X 45 5 B N SRl S A 1)
BB, FATRE 1A SR AT SAoH B, SR T[] % 5
PRV T I [0 BB SA S, X5 18 T
FEARGLN GA A RECZ I R S5 AR, M
B AR QR ANE PR DML Ede w1 3 T
I, A n] BUSE 7 A B RS B B i 4 i
J7 SRR AL S, AR S e AR VA, R A2 5 5
THAT R AR =, IR BT 48t BOR AL 5
AL R PRI R BE 04 i i R 7 A ] e S 4R B 4 )
SRR DU A% RS HIAE — Iy i i) A A
TP RCR, AL I T B A X7 AN
B RGAT, PRAIE TR 2 AL O HOE R L3R Se 4
AR PREAS 2 AL, AR UF AR D T Rl 22 FEIE K
XHAN I A Al 52 22 18] 1) 5

3 iﬁﬁ%ﬁ?ﬁﬁ@ﬁ@ﬁ]ﬁﬂ(GA's developm en-

tal trends)

GA FENHI 5 T AR, A8 NATTRE R
JEET S FE A 0. I 32 NI URAE T el B DA (I
2ok, SR, 2 HARSE), Hlas N2 (BB bLas N ik
PR, RATHLE NS SRR, AL A FR &
DL Ay, 42 T BCIUT A T 2, ol S A, ML
e NP A, AR A= R, FFATHLE S5 70 eSS
B (VLS AR, JAE W 2% vk, WUk ShpL i vt



534 f5 B 5 # # 30 &

&y, Aatitbrse B, 75 R L B Rl )
5y, B AL B (AR, R IR S, R KR A
EREZOSETR) -3/ 07 47 1o WA IS oX s (S b LU BU K 3
S A AL FIR BT S BL T LA ST H
BrEh
3.1 FTHUEEIARIPLES

X IR 7 1) 38 A S5 A S S P4
R AU R A e 2 B AR (0 0 2 R
D) BB I BLAs 2% 2] S0 3K — B i) 27 S LS
TR N A R AR SR IBCRI SR R A RS Mk A 2
HMe AT R T A B a8 AR — R AN —
TR P = AR E VIR, 73R RS Cs-1
& GA MBI Holland BUIZESCILME —/NET
AL RIS 2% 2] RGE. 70 R4 RGALAR 2 40
HAFE) TN B, Sy 2R R G AR ) AW
AT FAN R G 15 2 B D Y H Goldberg 5T
oy s RGUR A B — MRV TE T R 4
W ilson W5 Tl T 0 o) 4% 3 A S G L
AN — IS B 0y e RASE. P R RGAEIL T
AR FR B 5 SIS S M AR K, H A ARSI E)
J5RANE G R R B AR ) AT 5%, FEJ AR SRR
W 2L J LR R LS 5 S U — N 5T
HEIBFFTT ), t T o > B R = L), 145
WL FRAEM & 2] A e . H ATt — 2
RN AT TR R T a8 A% S I AL & 2 ST ORI,
DR 5 >0 R A R A AR R AR AL, JF Bas i

AR BRI LA 27 ST o A AR 4 0 20
3.2 IR HLE AR TSR GE VA A B B AN
YN

AR SEVE T S R0 A 22 0 5% RSOR] 4 B DL 2 TR
TR S AR B T S A LB E N g 4, LB
I B AN A L R AR X Ty 1 22 U AS
DWFFCSCR, FHIE R T« TR BE BT, 300
TPk 21 THEAL AT (1 RETH SR A RAT 2
X GA B 22 R 25 R S AR AR KL
(RIDEAL . 199 2% 22 1] 45 A4 1R DI A R 190 2% 118 2% =) LD
) AT BRI TS, H bs ek SR A 2R IE 2L,
WANESR AL, AESRAZ S A5, 1 HE R
O 2% i R BEA iR 2 ), DRI 5 49 8 4 ) e UL A
GA SN2 W28 10 4 15 IE I I T IR 8] 2 31
(IO RBEAT I U, AEIX S R Gerh, YIGRME 5 1t
I, B 2 AT 10, — SRR ME A IR 45 B
PATIE R VPO, WK GA K2, BLRE T IREA

PR3, 288w T R NIMERE Muhlenbein 28T T
2 JR IR GINL IR 25 10 Jm) BRPE, IFAS AN — AR 4 4%
W 25 R TBAL ARG W 2% 153 A% SVE IR T DAFH T2 2 1
14 R DU R SR e R I, AT B G b SO AR R
eI PERE. SCHRE 46 1TORPBORIZ HH . 28 0 25 Rl st A%
R R SN INEERe g ave VAL R e =l R % ol
il Sah g5 AR IR T RAF s RO, iR
I H I BEALPE A FR G0 I TE R REBILIE, B 0 £ BEAL
P, R A RS EEMER, & RS
5 B2 RS B HE g & O Nl T 2%
IR, Q1 5B A AETR FH 2 b T i A R A 3 B AL T
O, LA A S A LLSEE G A (R RE. SCHR[ 34 )
W I LB, SR AR P AR IE AR S 5T, sk 5
LRSI RE T8 A%,
3.3 JHATALE AL L

AT AL BRI VL U AN I8 S VA AR
SR, i HX T8 — AR Re v A UA R A1
WS & oy ). GA 7E#AE L RA S ERIIE
171, VEZ RN BB IEAE PR R AL FRATHL L w3k
1T GA WSS, I JLAFER R R T A T8 3L,
WFFCER B, HUZEE I R4 2 AN E AR 22 b g2 o 1
AT (R AH TLAE R RS I AT I 7%, BT AS A FH I
AT VRS, FeATT R RE B2 B0k I BT 30%. 7 IRAT
GA WBFFITIH, —YI1T Ga B T2l AATTHE
HARIIATHL EBAT T I-47 GA W hPids —2K
SERURLEIFAT GA, & R EIFRBEARIE K 3472,
Cohoon 73 M7 T #EFEAT V- SEHL LAt Kl o 1) 1) 22
TER GA ITERE; o5 K2R GA, EEEITTKR
— BRI IRAT I, W K osak BFEFAR TGRS
VRS 21— AN R ALBE ST |, JF4RH T 1X
T30 4 B U T Il S A R
3.4 BHEEH N TAMKIBIE

N A A F VR SHL HUAR SR N TR A4l g
Pt i BAT AR A RS R AT N IS R4
N TG BEE A EEVIN R, T REE
5 (R kA AR TR S APF 50 N T A iy B ) o B A S
fill, AR N T A B A 1 ) SE I B, (HER 5
1A ORI AR 2 ST AT A 2 2R
TETT B 1 T WP N RE D), I H K45 2]
TR N F RN R . N T AR oy 55 et A 70 A
AR, 8L SLv5 o N T A dy A e it 7 — AN 2L
)T 5 AT A A PR AIF 0 A 0 g A e d A B 1
— B RE.
3.5 ISR IS RN Rk S R 4



6 34 KN 9 45 28 A% SV R DRIR B R e B 1) 535

AR k. AR A 3t A SR s A T SR
AT, R =M R A VAR DL B AR S
AR BEAL R D & Y 4 R A R R R A
RSB, P LA = Z A ORI ARABAE; 53— J5 i,
X =R S AN SE A AR [R] (14 471 B H R R AU R
PO BEACIERE, S0 A A AN R AR A 5t AN
(7 PR A= A EA AL T T 5 H oK, P LA = 22 )4
A B SR AT SR 2 18I A AT R
RN, LR 25 P AL S LRI T F 0F e, ™
R DI ENBEAN T fE, BB 2 AERE T A
S A B ) A A A ML, e A i SE
DO R 3 N T SN2 R A L

4 éﬁi@( conclusion)

AL SLEAT P AR E RO B AR,
RORARG IS T — BB i ik, IF Haid se
BRAE W R 2 RS AR FVA AR 2 AU R A )
Z NI E, AH B AE— LU, % 2% —H
FEPR B AR A S I o, DA AR S AT S
T2 I AR, A SCPEAN £33 T RRT GA (1%
7 T CACEAE i O T e A S I B R R B )
BT GAa KEZIGE, N2z, Bk ai e
O BT S AE S

% % L Wk (References)

1 Mathias K E, Whitely L D. T ransform ing the Search Space w ith
Gray Coding. In[ 48 ], 319~ 524

2 Schraudolph N N , Belew R K. Dynam ic Paraneter Encoding for
Genetic Algorithms. Machine learning . 1992, 9(1): 9~ 21

3 Michalew icz Z. Genetic Algorithms + Date Structure = Evolu-
tion Programs . Springer-Verlag, Berlin. 1992

4  Wright A H. Genetic algorithms for Real Parameter Optim iza-
tion. Foudation of Genetic Algorithms, M organ kaufm ann, San
mateo, GA.1991: 205~ 218

50RE R MESATR, X UR, AP A RE ) 2 SRR 4 e A )
i) . A 2. 2000, 21(2): 50~ 57

6 PR 2 Yl SR T s AL B S YR L 2000, 15(2): 239
~ 241

7 LKL, PR AR B AR FERT Y. RS LR
5528 1999, 19(1): 26~ 30

8 Kreinovich V, Quintana C and Fuentes O. Genetic A Igorithm s-
W hat Fitness Scaling is Optinal. Ctberm and System. 1993, 24
(1) :9~ 26

9 S W Mahfoud. Genetic drift in sharing mathods, 0- 7803- 1899
- 4/94,1994 1IEEE, 62~ 72

10V Petridis, S Kazarlis. Varying quality function ingenetic algo-
rithms and the cutting problem. 0- 7803- 1899- 4/94, 1994

20

21

22

23

24

25

26

27

28

IEEE, 166~ 169

WILZR, 5k . B ERENIT T REAE LRI, /R IE T
Back T, Hoffmeister F. Extended Selection Mechanisms in Ge-
netic Algorithms. in [ 49 ], 92~ 99,1991

Maza M D L, Tidor B. An Analysis of Selection Procedures
w ith Particular A ttention Paid to Proportion and Boltzm ann Se-
lection. In[ 50 ], 1993:124~ 131

Back T. Selection pressure in evolutionary algorithms: a Charac-
terization of selection mechanisms. Proceeding of the First IEEE
conference on Evolutionary computation, IEEE press, orlando,
FL.1994:57~ 62

D T Pham, G Jin. Genetic algorithsm using gradient-like repro-
duction operator. Electronics Letters. 1995, 31(18): 1558~ 1559
D Nover, S Baskaran P Schuster. Understanding genetic algo-
rithms dynam ics using harvesting strategies. Physics D 79.
1994: 132~ 145

T Kao, S Y Hwang. A genetic algorithm w ith disruptive selec-
tion. IEEE T ranscations on System, Man, and Cybernetics -
Part B: Cybernetics. 1996, 26( 2)

Gao Feng, Shen Yapeng, Li Luxian. Optimal design of piezo-
electric actuators for plate vibroacoustic control using genetic
algorithms with immune diversity. Smart Materials and Struc-
tures 9 4 Aug 2000 IOP: 485~ 491

Davis L. Adaptive Operator Probability in Genetic A lgorithm s.
In Proc. 3rd Int Conf Genetic Algorithms. 1989: 61~ 69

W hitley D, Starkweather D. Genetic Il : A Distributed Genetic
Algorithms. Expt J Theory, Art Intell, 1190, 2: 189~ 214
TR, BEE, RIS, B EE T R T I BT Sk
HESEmS. TR 22T, 1996, 18(6): 590~ 595

Arabas J, Michalew icz Z and Mulawka J. GAVaPS-a Genetic
Algorithms w ith Varying Population Size. Proc. Of the 1st IEEE
Int'l. Conf. on Evolutionary Com putation (ICEC'94). Orlando ,
Florida , USA, IEEE press, 1994,1 ,73~ 78

TR, Bk AR, X5 S. AU IE AT B VA L Ak BE B AL SR
HIZH P R T 5 5 B DR e A5 B LR St
FU . 1996

TR ZE, WP TE, M ARIE, TG, B R TR SR R
ZRRARTT . FEIRKF I EHRBIERR) . 2000, 23(1): 56~
59

Liu Li, Chen Xueyun. Reconfiguration of distribution netw orks
based on fuzzy genetic algorithms. Zhongguo Dianji Gongcheng
Xuebao/P roceedings of the Chinese Society of Electrical. Engt
neering 20 2 Feb 2000: 66~ 69

Feng Q X, Francesco P. Theoretical Analysis of Evolutionary
Algorithm s w ith an Infinite Population Size in Continuous Space
Partl and Il : Basic Properties of Selection and Mutation. IEEE
T rans Neural Netw orks, 1994, 5(1):102~ 129

Pan Z J, Kang L S, Nie S X. Evolving Both the Topology and
Weights of Neural Network. Parallel Algorithms and A pplica-
tions . 1996, 9: 299~ 307

ko, B FR. BT ARSI S AR R AL U5 k. AR AR



536 i B 5 & W 30 &
KA BRBARR) . 2000, 82(1): 1~ 5 P . TFE %% 2000, 17(1): 25~ 34
29 WRTEAE, SOUHIE. T2 R S L RS K. 41 R Ea g, R, ARRRAS T R BB AL S R T LR/
T ARG A M. 2000, 24(5): 24~ 27 S5 RGO T, HUBRRLE SR, 2000, 19(1): 49~ 51
30 Xie Nan, Chen Ying-jun. Improving strategies on genetic algo- 42 LiQ S,Liu DK, Zhang N. M odelling of structural response and
rithm and its application to the optimum design of bridges under optim ization of structural control system using neural netw ork
earthquake. Gong Cheng Li Xue/Engineering Mechanics 17 3 and genetic algorithm. Structural Design of Tall Buildings 9 4
2000 Tsinghua Univ 31~ 36 Sep 2000 John W iley & Sons Ltd: 279~ 293
31 VE H sk B R S A OB AR I B Sk THSHL TR 43 8B, BT, SRR, ) THI 1) R G IR g A SR K AR
LF 2000, 22(1): 18~ 20 2 W L BBV i N L VST HL L RE S N 2000, 36(2): 54
32 Wang Lej, Jiao Licheng. Novel genetic algorithm based on im- ~ 57
munity. Proceedings - IEEE International Symposium on Cir 44 PRI, X P T AR R S I PR ROG R R4 . W
cuits and Systems 5 May 28- May 31 2000 2000 Sponsored by: TR 244R. 2000, 34(2): 121~ 126
IEEE Circuits and Systems Society IEEE V-385~ V-388 45 Ahuja, Ravindra K. Greedy genetic algorithm for the quadratic
33 Aguirre, Hernan (Shin-shu Univ), Tanaka, Kiyoshi| Sugim u- assignment problem. Com puters and Operations Research 27 10
ra, Tatsuo. Accelerated image halftoning technique using im- 2000 Elsevier Science Ltd: 917~ 934
proved genetic algorithm. IEICE T ransactions on Fundamentals 46 ESRHP, BET a5 R AR UMl 2 I 2 s ol Ak
of Electronics, Communications and Com puter Sciences E83- LFE24R. 2000, 16(4): 106~ 110
A 8 Aug 2000 IEICE of Japan: 1566~ 1574 47 B4R, INIE. BSOS X5 3 I8 SR A SR AR IE S AL
34 UERPR AR EUES. SRR TR VEAR S 0 AR SR FE S U 3R. 2000, ) BRI . A AR 1997, 18(10): 15~ 21
15(9): 557~ 560 48 M ichalew icz Z, Schaffer J D, Schwefel H P, Fogel D B and K+
35 PhEEAK, WO AE 8 B AR VA S L T 22 A0 8 K A A R tano H(Eds. ). Proc. Of the | st IEEE Int'l. conf. on Evolution-
2000, (10): 84~ 89 ary Computation ( ICEC'94). Orlando, Florida, USA, IEEE
36 Cheong, France (La Trobe Univ); Lai, Richard. Constraining Press, 1994
the optim ization of a fuzzy logic controller using an enhanced 49 Belew R and Booker L(Eds. ). Proc. Of the 4th Int'l. Conf. on
genetic algorithm. IEEE T ransactions on Systems, Man, and Genetic Algorithm s, M organ Kaufm ann, Los A Itos. 1991
Cybernetics, Part B: Cybernetics 30 1 2000 [EEE: 31~ 46 50 Forrest S(Eds. ). Proc. Of the 5th Int'l. Conf. on Genetic Algo-
37 JEEEW, EKM, SR, SR . 2 R I VOB AT 15 AR S SO rithm s, M organ Kaufm ann, San M ateo, 1993
Kb HL R, MR P 2E AR 2000, 48(1): 122~ 129
38 Mk M R, Al . BB NE SR IRAL BERT T R LR ,ﬁ;%ﬁﬁ{l\
i 2000, 35(1): 86 92 WIAE(1969- ), 2, BLBFIUE. DF 0l 15 9 5
39 Yu, Hongmei Yao, Pingjing. Combined genetic algorithm /s im- s
ulated annealing algorithm for large scale system energy inte- — T UL A N
gration. Com puters and Chem ical Engineering 24 8 Sep 2000 E I . g'li%ﬁﬁ 1‘96fi )» %"EIJ%(TXI ?ﬁéﬁiﬁﬁ 'C%IMVSA ?\*ﬁg
cevier Seience Lid: 2023~ 2035 Bevk L YR Bt BE L BRe S5 T7 T AIOTAL. TR S M
40 A XK R BB RVEE PR RN RS AL A 1 B .

( LEEE 491 )

3

6

Brown M, Harris C J. Neurofuzzy Adaptive M odeling and Con-
trol, 1997, Hemel Hem pstead, V. K.: Prentice Hall

N FEE R, EIER B R A RO A 28 M % R R K LU, T
FHLLREL M, 1999, 9: 66~ 68

J S Roger Jang, C T Sun. Functional Equivalence between radial
basis function networks and fuzzy inference system, IEEE
T rans. on Neural Networks, 1993,4(1):156~ 159, Jan

H Demuth, M Beale. Neural Network Toolbox User's Guide,

The MathW orks Inc, 1997

TEH i

N FE(1961- ), &, A HOER. BT S HE P

SRS A1 38 B P P K 5 S, OB 47 1, ol 28 190 2% 1

ARG Ry P, AP, B FE AR ISR, KR

K18 60 &R

T, AEPREE W BT 7 T R (T ) MATLAB L E A
TS M 48 F0 55 N Y— .



