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Z%. (Bl ZRIRET —LTIX Gale,
Binmore and Samuelson (1995) )

—IEREETZEEICANT . BRAOAHZE
Y LTS,
— FAEDROAREEA(RAX).
*Gale,John, Keneeth G.Binmore and Larry Samuelson: “Learning To be

Imperfect: The Ultimatum Game,” Games and Economic Behavior, Vol.8
(1995), pp.56-90.
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« Kolmogorov - Arnold - Moser (KAM)DER : (7—/JLE-
FARZ (1972))

H(=Hy(p)+H.(p,q), H,(p.q+27)=H,(p,q)l 1)
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’ p=——", gq=a,(p)+—
og op

OFRER—FIR T () T T, (@) IEVEDOHEET 5.
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« Arnold¥58X (Arnold,1964)
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Samuelson and Zhang,1992, JET

e&1 7 AXA SR, iz12 2OLEUTOEHE
EHITEE, TATO (X, Y) € A" xA® T, BRF A
+=% X (selection dynamic)

x. =z;(X,y), J=L....,n / Y. =7 (XYy), k=1...,n,

(1.1) 7T, Ty |EUT Y E (Llpsch|tz contlnuous)’CZ?)
5. DFY, Imel] VX, x'e A", VY, y'e A"

max{|, (x,y) =77, (x' y)\ 7 (% Y) = (< (%, y) ~ (=)

(1.2) Zn (%,y)=0= an(x y)
(13)VX€A”1 x—0:>7z(xy)>0

Vy EA”Z, Y, =0=m(X,y)>0 Eb\ ).

Samuelson, L. and J.Zhang: “Evolutionary Stability in Asymmetric Games,” 8
Journal of Economic Theory, Vol.57 (1992), pp.363-391.
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y=y(ld-y{a-(a+c)x},
X = x(1—X){d — (b +d)y}

EHE:

(2.1)

(2.2)

(N ESLURY, BADULUIE: ac < 0. bd > 0,ESS :1D,
(ID)aA—74rr—3>H: a>0,b>0,c>0,d>0, ESS 2D,
(HD)FF> 8 a<0,b<0,c<0,d<c0, ESS 2D,
(I\V)RYF2 T - R=—F: ab<0,cd<0, ac>0,bds0, ESS 02,
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1 |EEE&1 |ab 0,0
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« Gale, et al. (1995)Il
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T—LORENoHHESNDEE:
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o JAXTL ((2.1), (2.2) hinEH)

d b
H = log Y 3=Y)" _

=logx*y? +log(1—x)"°*(1—-vy)"
X*(1—Xx)°

« JAZXHY ((2.3), (2.4) MhHEH)
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## 2 (Hofbauer(1996), JVMB)

« COEIENIFZ. ROEEAFREREZH-T,
— Hamilton & DER/MNTELEADEDIT,

il oH (X, y) v oH (X, Y)
x=P(X,y) y y =—P(X,y) ~

where P(X,y)=Xx(1-x)y(1-y).

Hofbauer, J. : “Evolutionary Dynamics for Bimatrix Games: A Hamiltonian
system ?,” Journal of Mathematical Biology, Vol.34 (1996), pp.675-688.
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« Kolmogorov - Arnold — Morser (KAM)® 7€ I
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Arnold¥sEX
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1. KAMDEEIZKY, AFEM—FRADFTE.(FHESL)

2. KB REGRT —LIC/A X ANDE, BT
TEGRNRBENFET D, (AFE2)

3. TEZHRIEKREFALTEZHRAEN R 1O H(MelnikovEE
HMN0) G DR pDFIE.
—E W I O F1E.
4. BRF—2DTFE. (Arnold(1964), Theorem 2)

5. ENZEDLC, BEDFTRE. (Arnold(1964),
Theorem 3)

IL

Arnol’d,V.L: “Instability of dynamical systems with several degree of 21
freedom,” Soviet Math. Doklady, Vol.5 (1964), pp.581-585.
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—SRT R D, BEOBEAGENAD L X
(NADKE/ PN L TWnWAH EESEXTKAT-
D ?)

Sethi, Rajiv, and E.Somanathan: “The Evolution of Social Norms in Common
Property Resource Use,” American Economic Review, Vol.86 (1996), pp.766-788.
SETHBERDT —LIZE T/ A XDOMRITEEFER FFFHAEIE
375(2006) , pp. 305-324.
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