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Research on Genetic Algorithm of Float Number Code Based on Landscape Character
CUI Ming-Yi
(Dept. of Computer Science, Henan University of Finance & Economics, Zhengzhou 450002)

Abstract Genetic algorithm (GA) was used widely as a adapted search technology. GA is not as good as heuristic
search in search efficiency. Binary code GA was researched by scholars with heuristic knowledge at past. Float number
code is superior to other codes in function optimization and restriction optimization, In this paper, landscape character
in algorithm running was used to GA of float number code as heuristic knowledge. It was aimed by it that improving
GA’s search efficiency, enhancing local search performance, extending application fields. It was indicated by the re-
sults of it’s theoretic research and experiment result that the theory is credible, the method is feasible, landscape char-

acter could be used to GA of float number code.

Keywords Landscape character, Float number code, Heuristic knowledge, Genetic algorithm

1 8|8

BAEE B (Genetic Algorithm, GAYE R —Fp HE BB &R
FARBRETIIZHXENRE. O TERETHREER. 5
BEAREML, LB ESFRGHERE, HEERE©
AE. XEREERBECHNMNARTNEEREZ —. K
PL, F £ BER AT T TR AR BB T — 54 A
BHBRE. BEARARRARBERE LS, URGHET
FIBE AERRBERE N RE - ANRERAN S
. 1996 4F, Back™ #2 W4 T # 4L & #: (Evolutionary Algo-
rithm, EA ) B HENEMS S XMEREE, U
R B RS ;1998 4E, Munteanu fll Lazarescu™ 32 4
THENEKBBEEL, WHETEERNSREEMEE; 1999
4, Corne Fl Dorigo™ Z# i T I & & 1 (Hybrid Algo-
rithms, HA) , IR FRB R B R ARG 3 £ 8 1R
8 HE 72001 4, Ribeiro F1 Hansenl 8 T o A RE ¥
(MetaHeuristic Algorithms, MH) , #|Fl@& Nt R 5| S8 &R
1532004 4, Munteanu fll Rosa™ 421 T & E K ittt b &
#:= (Adaptive Reservoir Evolutionary Algorithm, AREA) , #F
BHHSrhET IR R A TR EEETTE &, LA
EAGREE AN ERRSE BELERE).

ERBIFRE, AR E A EMEREAR
ERER, —EREHNETERNEREN B THEEN
BATRCER, AR ENBE R AR EUL T K. 24
Rk, KEBBI RSN R RENBREEEREITE R N
RVPEHBRIESE R SRR EEENERABR

RALZN . MLZ T R mBEARES ET24
KRN BRRZ P2 ENER. FARmGE
PREBILL AR TUR Y B AR THERD, X HAE 3
TTEZMBUES . ASCE TR HIRIE 1T R RO
AEHEAT IR, XV SRS T LLS K ARG R iR 1%
BRI, R R,

2 HRFBRER

BRI 7R ABUA T BRI B LISN, BILU B
BEARAR R NE .

2.1 BXER

EX T YERAERERSHNERBNERI—-MEN
B i@ G FRER REWERDRD W E T B AL M
KPR, FRXF RN FZM A,

EXN2 HBROHER 7R KE X 8B
f# EBAREEERN, EAT A BRI, ZXEY
BREXAERR FHEBEIESAN S —KIBEE, R
B h F B,

EN3 YENALNE BEEEEERESEEE H
PSR FE RN AERE B B 3, BRI R R
C.

HTETEHREE, FEREWNEH . — N EEINHE
%t BestSolution, it #iE R B BILMEE: — M REBRE R
B4t Complexity JENE HEHNERICRHBEERR. £E
s ER/NMER, BRERW A BBERR C B F#
k. 4 BestSolution £ FH{EET, I A KB, BA/NEFIF I

* ) AR 2 B T R 45 T A s BHIE A A 835 AT B (2004KYCX014) FIFI B 45 B SR 54 (04110145000 A BE Y. #ERAN  #42.M 1. 8F

KA E AR RGANELE.
+ 148 -


http://www.cqvip.com

HERLGTERDMERETARNESTR, ERRW A BKH
M/ NE B AR TR ML, 24 Complexity fH7E /],
BWERENERE, ZWB M. E8W A, LTk Emz X
PR R B, RIERRUMEE DT B RRE,
FERGEBICEEMNETER, £ LR = AR
HILFER SR, ERNETIR P, B EN 2R
RS =R E B 4 B 18 R A SE R R UR S AFAE
B8 AR, BB RN ISR B L BN E
REBLE] {3 2 BEAB I X & 22 0 S e i S e 18 RRZS, B AR
oS
EE1 WREWABCHEE . BAEHRKERE,
BB LR | TR T &Rt Ritamibib) .
WFH.RX =z€X: (=" ' BRLRBIEMENE
B HTFAU BHFERAEIELETERTRIIMALIZE ¢
X BFE— o € X HHBRBE, &L BoEX FEE X
MRERAZAKE & =max{k, : & X"},
BREBIRM—MEZNGE o, B A RIEX P WES
SN BEAZELVUMEK S 0. >0 A FZENELEETL,
FW BRI FUMER#HI] o REBRET - AHNER
EAH 6,(0.,>0), HTRW CH A Z L LINEE 5,
G >0 HITR B GEAEF, HAT, BUE x B ERRE
2 BHEABE TN EWIGEMREERZEDL R O » 6. ¢ 8,0,
Gid ke WHHRLTES b KER N € X B S X HHR
BERB/D A « 00 e 81 0 8« 8,20, B, W LAEBTTE
B RERZE  BYERINLREEBHIEERED N 6=~
< 0n e 8 L0 8+ 8,20, ML TE £ RERZEAEE R

A ERRERBOERZEL Q- HE# k>

BYERMRAERSTE, IREWRE P{T<co), IEEHR

KERZE BEEBUME 1 B RS TERENE.
JEEE,

EE2 WRFWABCHEE EERRERE, B
BARMERIRRELRE.

WEHER L WIEHE 2R, ZMW AB.CRUEARR
KHERRE, LR 1 WS TL2RERE. BRES L PH—
KERIREBAHE EF b >k SHEBRT A BT
& B84, R AT AMRE 2 A R R RS 7858 ks>
b SERELME | BRI BRI RE. .

LRFAEE NEE LRI TERW ABCT, B
X R R A A I S .

2.2 mEUNESBNE

BHHERVMNESIRB T BWARE, EERERIR
LR RARREE PRI Y. SHMELERERED
BEPHTEREERR, BENERERE RERLUMMER
ht T B E B EVME I RETR R, BRI A B.C L IEAN
B, YR B HIAN, ERUNEERAER K BENE
BV E— B NN EH AR THER LAFUC
HELat RV SRR R B MR A BT,
INESEEFE, — N/ NESRAE AT .

HE 0L/ A 3 MRS 9 R B K 3% T 1~ 48 £ BestSolution
Complexity f{E. #1354 BestSolution & &8, LB B L
REFWRMNSE, KB T EiF e, B/ NMEST L, &
WA W #84T Complexity BHZAE /D 8 RE R EREAR, I
U/ SR AR K, F AR S REVERE N, e A iR

LB =FE R —at, BEUNE SRR, X =M
B (DEBRFRIETT; (DO BRB TH B () B

B0 00 http://www.cqvip.com]

ARAERTETHENE, EX=MERZ MBEERE
HRIF RN, BRUMSERERTREE. 9 E%E
3 TR ERVNMESE MR E IR 6(0)=A00), 1]
3, A o= sG¢— 1+ WHR[sG—D+c]=
A(t)={ [ 8G—D ¢
A=D1, A 8 =8(t— 1)+ HE
O
KL, B >0, BERE THEY KMEE .
RN E—RESFIR A E R E T AE N, BN
ABMERE TR E.
O, B o= s:—1DT1 HR[s:—D]
A(t)={ = s¢t—1)] (2)
AG—1D),E 8()=8G—1) HE

2.3 BEUNESNREE

R THRME R R SRR E TR, E
TR BRI E AL AR

(DA TEIMVNMEERBITEREE, #TAERERIE
BRI T NE R P — Lo B RN A, DI B¢
R EREE.

(OB eI AR BEERESER . EERE . NY
AR 3 & DRI ME. REBIRN 2 M MR —
MEIFEME X FEREEE MK BB M A E, LR
FINEERERZOM ., BAXE—THE, FERARE
EHRME. HUAREEREITRKEX RS ER FiE

2.4 Wik

W R B, BRI .

Step 1:t<0;

Step 2: EASETLEINBEVLI BB S BRI BIE P
s

Step 3: FIERIL B II/ M BERIME M;

Step 4: HE B PG MRS P 5

Step 5: MWBEE P() Ps#EWE P (1)

Step 6: i P(O i RESTEMBXE;

Step 7. FAfE {8 #3541 BestSolution {8 3 % g2 #1l /] A:
55, e sE BT B ;

Step 8: BHI/MEBENER

Step 8. 1 MU/ NESE o(0) : N P () 3B/ NE
MK A

Step 8. 2 X A B MAREHLE R

Step 8. 3 AR FH/PMESEHBLERATH (), WA
B P

Step 9: TE P () FLIMER p. XNBH;

Step 10; TERBMEE PG+ D S A ETRATF P
()

Step 11; WTEHE PG+ DR/MEE N E

Step 12; HMiREW R R IL&M . FWE K1k, FM,:
<«t+1,% Step 5,

3 HMAH

AT RIEE ML M 114, AU =4 F 4 K
1B WA F6.F7.F8 {7 TR, X=1REBWT:
(1)F6 pR¥(Schafferl function)
min f(x)=(x} +x3)>%[sin’ (50X 2} +x3)*1)+1.0]
3
s.t. ;€[(—10,10]

+ 149 »


http://www.cqvip.com

(2)F7 ¥ (Schaffer? function)

sin v/2f +23—0. 5
[1F+aX(z+ T “
s. t. ¢€40.001,0.01,0. 1,1, 0}

x; €[ —10,10]

(3)F8 pR¥(Rastrigin’s function)

min f(x)=0.5+

min f<x>=1o><n+§[13ﬂoxcos(zm,)] 5)

s.t. x;€[—5.12,5.12]

e g SRR 100 48, RN R 8 2418
¥, R F6.F7.F8 MBHA BB 2 510 60.60.80, =A%
FELENS  ELEMBEENTRERNE 1R, B
F6.F7.F8 WA AL . PR MEE M4 5 e 1.8
2. 3 iR,

Al EABHHERRESE R AREEHTHRER

7k 3
2% R B F6 F7(g=0.01) F8(n=10)
PR R
; 0 0 0
HE
RBIEDT o 034837 | 0. 020754 0. 020536
B
EERE] 0.11251 0. 026125 0. 46594
. (0,0,0,0,0,0,0,
HEBHKA] 0,0 0,0) 0,0.0)
(0. 00303, — 0. 00262,
—0. 0007, 0. 00234, —
=R S5 3VN. io(; 0000008872’> _(g' gggib 0. 00017, —0. 00415, —
: : 0. 00309, 0. 0008 — 0.
00735, —0. 00013)

B 1 K% F6 R U T R B AE M A

« 150 -

.0 0 0 http://www.cqvip.com]

- Bet {fHE) 9000536 Mamn () - 048594

et 2
Rl TP .
T,
-,
.
el

i 2 2

T4 667 &%
Number of wisbies (S HHES) ()

B3 R F8 WAL . VM8 A A

LRERERY, SR B A A T HER
BUE, BER RO TER RN A KR ER B TH A
BASRIREME LT MR RS IRK. SRER,
HERA B IZ KA BRI AT TR R T R, 52
LU UREL TR IRRATE.

BERIE BEERLUHESRNSREERENED TR
MR, (EHERBELHEE RN RBERRE ./
RIS AR MRS R R VA 5 7 A K e
“RBCERHAHSET MHNTRERE, WRBEEEAR
R PSS BT R R TR P R B B 38 s &
BURMR LR BERE . A SCH R EETH ST
AR J R A BT U B B A Bk v, B D
SRR EREAT FIRE R 17—, 1 B s G R kA
AR HBTIEEI—SBUR, (OB (e B IS RS E R BOLE B
JUREH . BEBAEE . SSRBHEENS ) BIEEEK
LS HI R O 4 2B R RE

% X ®

1 Back T. Evolutionary Algorithms in Theory and Practice, New
York: Oxford University Press, 1996

2  Munteanu C, Lazarescu V. A New Approach to Global Search U-
sing a Genetic Framework: The Adaptive Reservoir Genetic Al-
gorithm, In: Proceedings of MENDEL’98, 1998. 74~79

3 Corne D, Dorigo M, Glover F. New Ideas in Optimization. lLon-
don: McGrawHill, 1999

4 Ribeiro C, Hansen P. Essays and Surveys in Metaheuristics.
Kluwer Academic Publishers, 2001

5  Munteanu C, Rosa A C. Adaptive Reservoir Evolutionary Algorithm.
An Evolutionary On-Line Adaptation Scheme for Global Function Op-
timization. Journal of Heuristics, 2004,10: 555~586

6 Eshelman L, Schaffer ]. Real-Coded Genetic Algorithms and In-
terval Schemata, In; Whitley L, ed. Foundations of Genetic Al-
gorithms, Morgan Kaufmann Publishers. San Francisco,1993,2.
187~202

7  McCormick W T, Schweitzer P J, White T W. Problem Decom-
position and Data Reorganization by a Cluster Technique. Opera-
tions Research,1972,20(5) :993~1009

8 Michalewicz Z. Genetic Algorithm + Data Structure = Evolution
Programs, 3™ edition. Springer-Verlag, New York, 1996

9  Walters G A, Smith D K. Evolutionary Design Algorithm for Op-
timal Layout of Tree Networks. Engineering Optimization, 1995,
24:261~281


http://www.cqvip.com

