


(

)

DNA



(

)

(GA : Genetic Algorithm)

X Y

X=X X5 X Xa Xs AEAAAA

L=XX XY, Y,

ZZ::XAXQZE)Q)G

tree

random



(

)

£(X)

£(2)=0.8

Z’

f(27)=0.7



()

(1997)

-
2 (1997)
if-then
If (front-sensor is on) and (left-sensor is on) then (turn right) and (go forward).
if-then
(classifier system)
B
A 1) 2)



(

)



(

(

)

)

(Evolutionary Stable State ESS)

J.M.Smith (1982)



H D

Hl (V-2 Vv
D| © V/2

{H.D}

172

u(i.j)

JM.Smith (1982)

{H,D}

1/2
(V-C)/2
V/2

u(H,H) = (V-C)/2 u(D,D) = V//2



()

pl p2 (pl+p2=1)

u(H,p) = c + pl*u(H,H) + p2*u(H,D)
u(D,p) = ¢ + pl*u(D,H) + p2*u(D,D)

*

c

N u(H) N*pl
N*p1*u(H)
N*p2*u(D)
pl' p2' N*pl*u(H)  N*p2*u(D)

u =pl*u(H) + p2*u(D)
pl' = pl*u(H)/u
p2' = p2*u(D)/u
p =(p1,p2) p'=(pl',p2’)



()

p1*(u(H) -u)=0
pl+p2=1

pl=1,u(H)=u

p2 =1, u(D) =u
uMH)=u, u(d)=u

V=2, C=4

p'=p

p2*(u(D) -u) =0
pl=p2=0
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()

(prey) (predator)
— Lotka
—Volterra equation
i dN
-:-d—tl:aNl— bN1N:2 N2
i
LON2
}_t—_CN2+leN2 © N]_
>
4 Luenberger (1979)
N1 N2 N1
a N2 C
-bN1N2 +dN1N2

N1=c/d N2=alb
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(

(

)

)

GO1

G02

G03

G04

GO05

G06

GO7

G08

G09

G10

Gl1

G12

G13

G14

G15

G16

G117

G18

G19

G20

G21

G22

G23

G24

G25

K auffman (1995)

Gos = avae...aw
Gos = bibz...bs
Guo =ccC...Cu

Fos= f(Gos, Gos, Gio)

05 04

10
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genome

C Ci
FO05

Fi

F

)

ESS

GO05 = ala?2...aN

FO5
C
C bi
Fi
S
N K
Fi
C
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15

C

25
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OS Operating System
Windows OS

PC98

Windows OS

OS Windows 98
PC98 Microsoft

PC98
1997
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PC98 Windows

OS
OS

MPU

HDD
OS

OS

OS

HDD

uSB
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PC98

OS

OS

PC98
PC98
Win98 APl OS
2HD
CD-ROM

PC98

PC98

OS
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DVD

CD

CD
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