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¢ Theorem 1
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Es(p,q) = a,,pq + a,,(1-p)q + a;,p(1-q) + ay(1-p)(1-q)
(@881 P —(8x—a1)P t (45— ax)g + ay,
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Eg(p,q) = bypq + by (1-p)q + by,p(1-0) + byy(1-p)(1—g)

{(by= By (02— b1) A (D= D) + (b= Dyp)g + byy | €
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E.(p.q) 2 E,((0,1),9)
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{EA(p, q) = Ey(1,q)
Ea(p,q) = E4(0,q)
{(T+7)q —7}p + Fq+ a,, = {(F+7)q-7}1 +7q + ay,
{{(f+f)q—f}p + 7t a,, = {(r+7)q—7}0 + ¥q + a,,
o {{(f+f)q—f}(1—p) <0
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o 2\ B HIEZINY —LONAShI B 5 < [Es(p.a)>En(p.0.0)

Eg(p,q) = Eg(p,(0,1)

o JLAVY—BD&EILE g [dTheorem2 kY

{EB (p,q) = Eg(p, 1)
Eg(p,q) = Ez(p,0)
o {{(c‘+c“)p +¢c}g—Cp+b,, = {(c+E)p +¢}1—Ep+ b,,
{(cC+C)p +C}g—Cp+ by, = {(c+C)p +¢}0—Cp+ b,,
o {{(5+6)p (A=) =0
{(c+é)p+c}lg=0

o &2, ADERSp ITXT 5 BORELE q I
(C+E)p +¢ > 0&E%EHp ITRLTIE

(C+EP+¢ < 0&EXEHp ITHLTIE




2N IER HIEFFNYT —
aZAQFTﬁjJQF%%*DbS LNashiyfr =
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ANB | Sp, | Spy <;:_222:212 :_63:26ii3
M1 22 —
P sy, | 69| @n | = [c=b,-b,=5-4=1
1-p [ s,, | G4 | @) [
JLM1v¥—B
(r+7)q -7 =79 — 4 q A B & Nashi’ﬂﬁi;ﬁj
q>/—> p=1 1
—> 4q= /_>p = JL1v¥—A
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o GERHBEETIART DL, )BUTIT —LICIE, Dials
%I'JNaslli’JﬁI INEFET D

£ Tneorem 4 (cf.Theorem2)

GER)EREDM (p*.g*)HNashi i R THEH=H DL E
-I- PREE, (p*,g%) BDEE R(DxRe(pP) DAENRTH

—&. Bis,
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% John F. Nash (1928-)
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A A A

« A Beautiful Mind
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o 2 \EMNEZFT—LONash & R

o Hl:TLA4Y—ADFIEFER
04 g-
ANB SB] SB2
pl SA] 3 -2
P, SA, -1 4

=

E(p,q)=10p,q, —6p,—5q, +4

E((I,O), q) = Sql -2
E((Oal)a q) =-5 P, + 4

{E(p,(l,o))=4pl—1 {

E(p,(0,1))=—-6p, +4

<

<

/;%*EI’T“—AOD%/E\.I?: A

> o I A ER B
>Ry RAEEE
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a 2 N\OXEILABEICERYFANEZ(TTIVS

o R TIXEEA T+ 7 TEVLSETLAMERTELZELZD, 2
AEHIF

o FERANITEERTG | ZEFBMToN, ISU-AIFIE, HUE
WAIFI0E, 7L, 2AEEN LGS (T2 ANEE885E

v

A\B | ZE%H BE
2K | (3,3) | (10,1)
BB | (1,10) | (8,8)
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SEEAUNEL }
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S mysvhéuJ

A-B Ekil{‘ BE HHELLY !

p.| 2% | ((3,3) | (10,1)
) ) BoMNZE2ERBWELHD

.| E (1,10) \@@Ti Pareto S & Tl !

BILA4Vv—¢&1, TBERINECEE | #FRELT,

(B8, 88)cNashiyfi s THY, 7 —LIEX B nl fE

RELEREBIZESTEATY. .., aA
D, = {((O).0<g <1} .

Dy = (P, (00 < p<1f
—> D:=D, N D, ={((0,1),(0,1))}

ELSREBIZE->TELDHIZEHTELTE. ..

(r+r)q,—r=0qg,—-2<0 -0
{(5+é)p11_+§§0I101—2<0 —’{szo )
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o SEABTIEEWNIHMTEY, EWLMZT0, BFEHN
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A-B 17< FD
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o >0—>q1—1 ((01),(10)),
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<0->0,=0 | (ao,0Dn)
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e 2 ANDANBN2EDEEFNFNEELT S
e 2 NIE, BEVZAN>TEEELES

o 28 ELFDFEFEVYEITNIL, ONTSDONYTEALT=H,
ERITEELTEKLY.

e LHOL, BFERYEICKTE-EREZZA)TLAYV—IE
[FEXUIERELN, BREDLYTILZEELNSD

v

A~B | E(T5 | #7420
T4 | (2,2) (0,9)
EEFELDY | (9,0) | (-5,-5)
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e {514 - 53R 45— L. chicken game

- s L pn a4
ANB | E(TD | EIFEL Y S
T4 | (2,2) (0,9)
BHEL | (9,0) | (-5-5)
) 9/1 O
>0—>p, =1
(r+r)q,—r=-12¢,+5=0—-p, €[0,1] J
< <0—>p =0 o sm2 I P
>0—>0, =1
(C+E)p, +€ =—12p, +51=0—>q, €[0,]
<0—>q,=0
Nasht4 1 = (9,0)
((0:1),(10)), — EA(p,(5/12,7/12))=10/12

((@M2112),0N2IN2)), — E_((5/12,7/12), q)=10/12
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B k| Hi | BE ”
E;]?’qu (2 1) (_1,_1) 1 .......................................... —C)
BRE | (-1,-1) | (1,2)
( ,\ ,\ (> 0o p, = 1 2/3 O
(r+r)q,—r=5q9,—2<=0—->p, €[0,1]
< 0—>p =0 S
< (>0, =1 0 35 1 B
(C+C)p,+C=5p,—3y=0—>q, €[0,1]
k <0—>q,=0
Nashts % & (2,1)
((10),(10)), — EA(p,(5/12,7/12))=1/5

((3/52/5),(2/53/5)), — E((5/12,7/12), q)=1/5
((0,0,01) T (1 2)
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. A(P,9)=8p,q, +8p,q, +4p,q, +4p,0, =8¢, +40q,
| @ 515 JR RIS {E (P.&) =8Py, +4P,0, + 8P, +4 .0, =8P, +4p,

1B DHERFHSEZE DB TROLNGENIEICELD

AB | S, Sg, {<0+0>q1 ~0=0-p, €[0.]
Sy (8,8) | (4.8 M (0+0)p, +0=0-q, €[0,1]
snz (894) (494)

—/\

ETOFFERE D FE A Nashts = !

ETHESHEOHELNasShy = !

Nashiy i = D FE 1L
RiEIL—IL:BSOREBHIRECED, S S ) AVH S
HEORBHRAEBHIEER A (Sa, Sp) BT
BASEIL—IL:  BSOFEBIRELCED,
T ORBHNS BB EE S (SpySpy) AV B A3
AHRIE &BA RS IL—ILIZHES (Sp, S,
ANRA S &BARIFIL—ILIZHED ($p,Sg,)
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FoTWADITHEFHOFTREELSERITHS.
o BT ETILTOEE

- ERERII4ET (i=1,2,3,4)
- BRERINHKITHFDH q,

- FRERFIEETHEBATE, BAMBEETEHELLR
- BERIOIEZEXEL, X=q{16—(q; + g, +d3 +q,)} —2 0

T={SARET S
EURIANED !

iNothers | 0 | 1 (2 | 3 | 4 5|6l1 i
D | 0| o] ol 0] 0] 0] O] O] O
1 |13]12|11]10] 9| 8| 7| 6| 5
5 2 |24]22]20|18|16|14[12]10| 8
%
sl (3) [33/30(27]24|21]18]15[12] 9
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e 7—LGONASSNIE SR AR DENTHY, HhOEDH LR
MY HES, 2005 —LITHBMICEFTHLHELD

« Theorem
o 2DBRITINT —LEFICENT, FEDERIZONT,

ai- :aai-+,3
Elafl >09a2 >O’E|'Bl"82, <b"jj :a;bi;_l_ﬂ;

ELWOEFERAHLHEE, GERITZEBHICRIFTHS

e Bl A8 5 | s | & “[ns
S| G| 02) |[<ED | s,
Sy, (24) (5,-2) %’ Sny
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o Nashi’ﬂ@r,.“%:k&)é

(p*aq ) J = A(p>x<
Nashis# & @ = Ea (P,
@ Tpa
\V2 Z Zi=1 bii pjj
<:>sz§jf?ﬁ
kVZ = Zi 1bij pjj

<:><122j &

123" bp Vj=1---.n

1% [ %

q%)2 E,(5,,0%) Vi=l-,m
*)2 EB(p*aSBj) Vj =1,---,n

Vi=1---.m

‘v’jzlj...,n

Vi=l-m gL,

Vj=1,---,n (Vi,j, a;, b >O)
V,,V, >0

Vi=1---.m ##L
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MNEFEET S U =
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¢ LGP, Linear GComplementarity Problem
U =1- Z,- IJqJ (i=1---,m)

_1 _1, N ’ _ (1 = S
W, Z,_ i P () 2 Ziml-9 fi# {\L;\};,%J(ZJZII,TR)

Zr;:leqj =0 0 = p/z 0
u,p; 20 (I=1,---,m) { S " ANashty i =

WJ,qJ_O(j—l ,n) qJ_qJ/Z q;
@ s B=-A=-¢1P © ENH5—L
y=MX+2Z, T*T‘L—"p : U] i & &
T g . .
y XZO: . . :
X,y)=0 N I e R U
(X, y) X = qQ Y = W, , 2= L
lemke;= (M=0) : : :
A=A (M:PSDP,,...) | On | | Wh 1
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e EXIOHIEE(=0) — BAOHE p=max{a—b(q, + q,), 0}, (a,b>0)
e EXIOERBEM C(g)=Ccq;, (0<¢c<a)
o ERIQFEBHED (0, )P0~ % [ ErgiznmBrtlin: |

29— )L/ —Fv a1 Cournot-Nash equilibrium
.o 7,(qy,0,) = max z,(q;, d,)
(9,,9,):C.Neg. < %=

ﬂz(ql*aq;) :?ggiﬂz(qfa d,)

e {£Xi(=1,2) DEE| () 2T SmmaBEhiE X s

_[(a—c,-b(g,+a,))q, if 0<g;<a/b-q
ﬂi(qlaqz)_{_ciqi ifa/b—qj Sql J
a-¢ _9 ifo<q <25 2
:>qi*:< 2b 4 b -.-)Zﬂizo,aZkO (i
0 if 2% < g oA




HyBS T2 7 — LD i FH

e [CFABI :9—I)L/—EHTHIE B1 ) i %

- a+C, +C
—C. . —C * _ 1%
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.a—C F XD F|H
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ﬂl(qlaql):
Gop Ja-g_a-¢ . . o o ) 9
o - p (TPRIF)OmE .+ _(a+c -2¢,)
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