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Evolutionary Computation

Zhengjun Pan Lishan Kang Yuping Chen

Abstract

Evolutionary Computation is a parallel problem solver which uses ideas and gets in-
spirations from natural evolutionary processes. It includes several major paradigms
which were developed independently. Due to its intrinsic parallelism and some intelli-
gent properties such as self-organizing, adaptation and self-learning,evolutionary com-
putation has been applied successfully to problems where heuristic solutions are not
available or generally lead to unsatisfactory results. In recent years,the interest in evo-
lutionary computation is growing dramatically. It has been considered that simulated
evolution may be the most promising way to develop machine intelligence.

This book first provides an introduction to evolutionary computation on its relevant
concepts, ideas, inspirations and major lines of investigation, focusing on its main
research efforts and perspectives. Through analyzing the common features of genetic
algorithms, evolution strategies,evolutionary programming and genetic programming,a
unified fundamental structure of evolutionary algorithms is proposed. Based on this
structure,a variety of methods and principles for the design of evolutionary algorithms
have been discussed and developed. In Chapter 4, we discuss several approaches and
some results on theoretical analysis from some aspects of evolutionary algorithms. From
Chapter 5 to Chapter 8,we present a collection of evolutionary algorithms applied to nu-
merical optimization and combinatorial optimization,statistical computation such as non-
linear parameter estimation,model-building for complex systems and design of artificial
neural network systems. Several parallel and distributed implementation strategies for
evolutionary algorithms have been presented in Chapter 9. Chapter 10 describes a rele-
tive new field in evolutionary computation—evolvable hardware. In the last chapter,we

introduce some popular programming environments for evolutionary computation.
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ming, ffi# GP) ., BARXILN X ERERTATEHEAR —HAMNEN . BEENEF -1
FL [ A A, RIS 18 Bl A 4 B 1 A B REUR IR 38 SR A 1 S B [
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Mk,

1.2.1 BERE

EHENBE S HFERESERNZRXFHT 20 4 50 FAR, Bl FHrZ —F
R RBH R, E5 AT R AE KA 7 T A R 32 ALK 7= A i 22 B 54 , 0T o R B
%, 3|20 42 60 AL HHT, £ EH Michigan X% # John Holland 7£ A. S. Fraser f1 H. J.
Bremermann S TAER &R ERE T BRREFEAR, IMEEEES TERLESKR
(RPZR30) 848, F AR IAK S ALVE h F B AR 4#R1F. BE/5,] Holland ¥ ZHEA T
BAMALRAM BENITAMNHARZ P, T 1975 & 8 AT Q15K F fF(Adapta-
tion in Natural and Artificial Systems»*!, J53€,]. Holland 5 892 4= 118512 & 3% 0 LA
¥ N AR RSB EIFRBZ P, 0 HERE SN BERE . BERENERHR
AR LR AA AR ERE AT RN AR E T Ryl

Holland f)3#t %38 52 % BP0 ] BB A2 bk (/90 SGA) ,SGA MR EXM R E—
e B (R e ik MK , B R BE (population) , X B&EA Je & X Y F R EH — 4
. NWBFEEL &, R ETENE AR R H R E LSRR B ME, R
(crossover) H1ZE 5 (mutation) /=4 T —FrEE, it —RARWEAT £, HBIH EHEH
= |ot LN

ReEREFREREYREELE L1,

BEFETUE R ORI T

GA = (PO),N,l,s,g,pf 1)
KB P(0)=1(a,(0),a,(0),,an(0)) € IN , KRV I FHEE 5

I=B'={0,1} FRRKER [ 0 SEH] B2k, A8 =,

N RRMBEFEE MR

L RR R B RE;

s I —>IY RRIEFERRE

e RTABEHF EXECEAEEHEEF O, .1 RXEF O IXI>IX] MAERE

F O, :I>1;

p BB EHTRREMER, QR TR »,  RTHEE p. IEREK p.;

f:I>RTEEN R

t: IN—>{0, 1} R ILHEN,

MiZxFEERR: BB ERECAERB T Z#HSBEY ., Z. Michalewicz ¥
R mBRw BIARMBEEH SHEFEENE S K P HE LR F (evolution
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