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X RIRFART KL

n MRS BAZESHNMMERMIER, NERKEFET (TH. FTRUREK
%), ERBUAIHRA. BAiRHE

m =Z = FBHA (players), REE (strategies), mmiFEREL (payoff function)

3/62



B A (players)

n ARREBCITHARMIMNRSMERARFA, EBER I RREPANE
B, WRE n MRHBA, W

I'={1,2,...,n}
n —IHRPEDE 24MBHA, WE FERED B, RPAZFENES
= RPAT AN ABER

 WRIEPHFPAHNBRRXEZENRPABZETH, FTHFEEERELE, 7F
EFARPNRKHKRIRFY KESFEHIITA
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RHE (strategies)

s AR AERN— R ITH R BIT A ERA—DER, St
F—BhA i BERRIEH s

s SRR ANERERE DN EIERH R

s EFERD f, 2B (L B, T) FRUED. FO. TOIRASE, o
E—AMEEHTHAE, BA—ERE

s FEMHZZEBEHE 6 1R
o(k # F) (£ T =)
o(f, £ TF) (B T L)
o (T, #, E) (F L =)
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1SR (payoff function)

s B—RPARHERERBRBAIRA—NEE, & s, 28 MTRPA
B—REE, W n NERARRBEBAIREESE s = (s1,5,...,5,) Bie—
TR, i8S ALHBRBHNES

 5—1NRE s R, HizAB—RPA i RE—IREBE Hi(s), AR
A i BIFRISEREL
n & ‘FEEL &
RHA&EE I={1,2}
%EE*HE:%E(]%H%%EJ—Q%U% Sl == {041,042,043,044,a5,a6} *FI
S2 = {617527637ﬁ4aﬁ57ﬁ6} %:Zﬁi
FEME—REE o, MEIHE—K 8; BERT —1TRYE s;
MR o= (LT, B= (LA, T), WERHE si1 T, FENRBE
H1(S11) =3, E:EL‘AE,‘]E%}TL,\:E.F j"] HQ(Sll) = -3
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Bl 1 (FHBZHEZTEE)

n RYEREMUEAIER 4000 . HEEVEHERERIEEKER
mZE, PoEmElASHRERIEERERAE~mR, KPHRFEHEN
REET 2 EEMNAIEHER

ZHEEWRE | HESHKER HEMREKEM

HEHGIKREm 2000 3000
HERERER 1000 3000

m (5] Z fELE Al AN O T Rl Y GRTE ST B © R B FI B = kR 7
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5l 2 SHEFZSHiE)RR)

B, N BEEETAHER =M, BERXER (0,1, &EWL | ZERZ o«
HE, &l ERZ y HE, Med | WikE (FE5) mEh

cly—z), Hr<y
H(x,y) = %c(l—x), Hr=vy
c(l—z), Hr>y
n AN ZERTARTNHENBEREHN?
nEEEA ), I ATEERREIELS £
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5l 3 (A= E)RE)

s REL—MASEASEHESEERIaER—F, ARRUE—IER
fr. BETREAZERN, B XRNBELLI—RE, REEHANRS,
MEZmBlAERRE

n RIEE n M ZELHBIRNSNA 01, 0 Bpn>pur > ... >p, BE
Iitﬁ'\g?ﬁmﬁﬁ%? po1, MAEREIE M, RAIHEEZAEERLEREXSNE
LRy

n RNAEMEBE, FREZEATEIMEMANMGN, WATEAHEMAGS,
BARMARNT B S REURRHNESEREZRE AEF?
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Bl 4 (FCIEER)

n REANEREIE, EESAXNAARITHEI. RIEEE
WMRAPTASRIALRZ2MNTTH, WEAZHT 7 £
MRBMABAZIN, WAFEERE, WAZFHRM 1 £
MBRE—AKIA, WARIAEFUAERRER, WARFANFIEFIT o F

. E ”7¥K'I,A n” *u Ilzzgkik n ?
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X ERAIS2E

n RIFEFFANDNE, PAZAIEMEAIE
s RIEZRAPAFRSERENRBNEETAE, AT RMIEZFATTE
s RIFEEREPAZERERIFEE, DASEMNKMIESENNR
n IRIERPANRBEDRRENE, DAERITRFMITIRIT R
n AENHARITSR
“ABREMIR, NIHRAEEITR
Bt RFKRBEH LR LR TE
FEED
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s XTEIE

n =EF
BHA (players)
RHEE (strategies)
i3 ER # (payoff function)

m XIRAIST2E
ZAXI R Z AT R
EFXTRFIEFFANT TR
BIEXRMIESEXT R
BIRXTRFATCIR XT3
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R P Xt SR B A TR B IR
s ZABREMITER

B BA ), F3E m,n PDEKMEA®IEE
%Hﬁ% SIZ{OQ,OCQ, .,Oém}, 82:{,81,52,..-,671}
REE: S x S = {(a, 3),

,m, j = ,n}
ISR Hi(a, B;) = ayy, Hg(ai,ﬁj) = —aij, %EE%T?’J
apl a2 Q1n
A G-21 Q22 -+ Q2n
am1 Gm2 - OAmp
EREITE BPRA - EIEE - FEEH, B G = {5, 5;A)

14 /62



#B P X 5% B 2 SR Rt

» FEMBESEABE 6 MM (L B T). (£ T &), (4 L T). (4,
T, b). (F, &, L) (F, £, =), :

n ANEEX B SR AT AR ARG RKHIRS?
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m RE—HEMERE G = {51, S A}, HA

5 —
4
10 —
-1

n BEITHENZEP AN BT RERAMNEAFHBERLPER-MREFH
TBERAEARK

2
3
0
1

O © 3
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#B P X 5% B 2 SR Rt

B EX 1 G ={9,5%; A} A—FEHEXK, EP S ={a,a,....,an}
S2 - {617627 s 7Bn}l A = (aij)mxno ﬁu%

maxmin a;; = minmax a;
% i i 7

RiL, iICEEAN Ve, WK Ve AXMRME, #HELXRINERE (o], 5))
A G EERBEN TR EFEERE), oy M s 2AARKFA I
A & 1L 4 SR

m 5l A PEERY (0, 6;) HNHTE 0 BREAETHRITE, X2
HErad s RTE, BE

ai2§a22 §a2j7 i:17273747 .7:17273
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#B P X 5% B 2 SR Rt

m EE 1 BEXR G ={9,5; A} EARKBEX TERNRERMGZ: FE
MERE (of,p;), EEMEE M), &

Qijr < Qe < Qe
IERR (FESIE) ’RE - M ES
min a;+; = maxmin a;j, max @;;= = Minmax a;;
j i i i

BF maxmin a; = min Max. dij, =}
i j

max Q= = MiN G5 < Qe je < MAX Qje = MIN Qg+
i J i J
EXHEER - - F
Qe < Qjrjr < Qe
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B FEXT SR E AN IR

(LEM) B ay- <apjpr <air; B mMax i« < Qisjr < mjin ey T

minmax a;; < max a;;+, min a;; < maxmin a;j, FrIX
oo i J i

mjin mlax Aij < Qe < mzax mjin a;j
MMEE 5, B

maxmin a;; < minmax a;;
7 i i %

T=

maxmin a;; = minmax a;; = G«
i 7 J %
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#B P X 5% B 2 SR Rt

n SEBFERE A, R a0 AFERE A S
n TEFEMERTSRAR, ZEFF A MESWIRAIRNES
s —NEERE (of, ;) MEFXERMER
LEPANEFETHER of 5, BHRA N ATEEREED, REEREF
ke 5, BUMETRLNES
HRPANREFTHRE 07 7, RPN ATHRISEANFRGSHAREE
FHREE o, BN le'.z:mnﬁ']%'l\
REMEBFERS (of, 57) TAET— A TERS

4
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m RE—HEMERE G = {51, S A}, HA

5 7 2
407 3
A=1190 _9 0
1 91

» B A RENFESEELITE, §

maxmin a;; = minmax a;; = a;+;» =3, i° =2, j* =3
) J J i

ﬂ:t (&2,63) %7’]’%%, E. VG =3
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#B P X 5% B 2 SR Rt

n XRAVE AT AR A HE—RY
ER 1 (REMNE) & (qy,B8,) A (q,, 8,) XK G BEIE, N

Qi1 = Qiggo
MR 2 (AIRHRME) & («,,8;,) A (au,, B;,) BXITR G BIFAE,
(ainﬁjz) iFl:l (ai27ﬁj1)
tHEXE G B

n BEXNRINERE—K, IE—1TRPAEETERRAKEE, tHERGE
PR X1 77 B SR SR g
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s REURMBAEMKANEREXZNEARENRUWE, EMEEERERYE
THEER 15t, EEBNREAREZFGETHINEER 10t 1 20t, BREXEH
EMERSESEEMTL, EKE. EE. BAKBEHTE ¢t BHONE
528 100 7T, 150 JTHA 200 jT, NI ERTE ¢ HEINIEH 100 T

n ARARTFHELXFREREBTMOFLGT, RSEHERMES D ¢ KEE
EEHED?
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n BRMABR—TREPRA, 3 1 KE, ERKREME 104, 15¢ 8t 20t &,
BAIEA a1, s, as

s MRS —RPARTERRKRER, B3 15K, HIKRE. EESERSH
RZE, H4HEAH By, P, Bs

n BB RFARPENRER (UENHEBEASEFZFBHBEMMEHZERZ
) EARMBERImS, BEIRGER

—1000 —1750 —3000
A =] —1500 —1500 —2500
—2000 —2000 —2000
BT
maxmin a;; = minmax a;; = agz = —2000
i J j i

XTRBIEA (o, B5), BIFKEMLR 20t BGF
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B P T R ATIR & R AK

n E—NMERERIE G = (51,55 A} H, BHA | BRIENZEDREBE
v = miax mjin i
R Il BEREME SFT%R

Uy = minmax a;;
] (2

BHRAIHRBSASETRPA I MRX, 82E
v < Vg

Yoo =0 B, BEEXNREGRBENTER, B Vo=v =10,
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B P T R ATIR & R AK

= 520
3 6
St

v; = maxmin a;; =4, * =2
i

GIE:!

v = minmax a;; =5, j5 =1
J 7

Vg =H>4 =1
n RPN | AIEXHE—FRE, 23R « f (1 —2) EEERE o 0
an, MIXHMEMA—DRERE, BE, BHPA I HAMEHEXE—FRS
REE, SRILMEE § 0 (1 — y) EENARER 3, #A 5,
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B P T R ATIR & R AK

Si = {041,-- Oém} Sy = {ﬁh---aﬁn}; A= (aij)mxn
ig
Si={x€E™|z;>0,i=1,....,m; > z; =1}

Sy ={y€E"|y; >0, j=1,...,m ’ y; =1}

J
FrRS: &0 S; ARBA I AEERIE (HKKE)
Rxe Sy Myes; ARERM (BUER), (x,y) ARERE (HEE)
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B P T R ATIR & R AK

n FHRAN | FIRBEEICH

Blxy) =xTAy = ¥ Sy,

J
R G*={S;,S85; E} AXMK G BIREY &

n AR RAREFREX

n —NREREE x = (:1:1,...,xm)T AIIEfRA

BHITEREMNE G, WRRTREPA | AR o, ...« BIIIE
HRHEIT /)\XTI %, WRMRTREHRA | NS REHREEE
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B P T R ATIR & R AK

m HEPA I EFREER x B, MERST (RAFHER) 2 ;ns E(x,y),
BEHA | MiER x € 57, &5

v; = max min F(x
xeST yeS; ( y>

G, FHRA I ARIEMAPHEEZESR

vy = ;rel{gn E(Ié%x E(x,y)

Wy <wvp, BNRFAIHBRARSASETRBPA I FFHHRTL
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B P T R ATIR & R AK

m EX 3 RIEFEXER G = {57, 55 E} BREMEMK G = {51, S A} BIREY
7. R

max min F(x,y) = min max F(X,y)
xeST yeS; yeS; xeSy

TEAES Ve, MR Ve HXE G 0E HEXRIOESRE .y &
C ERASEREN THR (B TERE), #x My SHREA
MRS E

m B2 EENR G ERERBENTEBRHNRERHE: FEx cS M
y'eS;, EEMEExcS:Myes;, B

E(xy") < EX"y") < E(x"y)
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5l 3
m EEHEEIE G ={S, S A}, Ef
3 6
St
m iR x = (21, 20) Fy = (y1, ) DEABBA |1 HEREERE, 0

St ={(w1,22) | 21,72 > 0,21 + 22 = 1}
Sy = {(y1,v2) | 1,92 > 0,51 + 92 = 1}
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s BPA I ESHEER
E(x,y) = 32191 + 63192 + 5aayr + 421

1 1 9
= —4(z1 — ) + -

4 _5)2

B E(x,y") < B(x,y )% B6y

u x*-—»(4,4) %D y* <_.(%
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B P XS SRR E AR E I

n —RI, ERENRAEARBEX THRETRAEEN, ERERBEX
THIBA SR HFER

mid E(i,y) = Z%yJ ERPA | BARE o RS EE
E(x,j) = Za”x, 2RHA I AR 5, HRSHY, T

=D ayTiy; = Z Z%yy =2 B,
E(x,y) =22 ajuy; = Z Z aiji)y; = 3 B(x
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B FEXT SRR E AN E IE

m EE3 ®x eSSy es;, WG=xy) ANK G OBEHNRERY
= MMEEi=1,...,m, j=1,....,n, B

E(i,y") < Ex",y") < E(x",j)

IERR (EHIE) I’ (x,y*) AXEK G BB, MWEEE 2 AT TR
E(x,y") < E(x",y") < E(X",y)

BT AR 2R S RARAIHG], WEE 3 ML
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B P XS SRR E AR E I

(BEM) REE 3 FARMT, M@
Ex,y") = ZE(z,y*)xl < E(x",y") Zx, = E(x",y")

E(x"y) =Y E(X"j)y; 2 Ex"y") Y y; = Ex".y")

J

B8 E(x,y*) < E(x*,y*) < E(x*,y) BiL
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B P XS SRR E AR E I

m B4 gx eSS Ay s, W (xr,

y*) AMEK G MBHRERHE: &7

E#H o, EEx My SARUTAERXRANE, BHo=1;

Y agw; 2 v (J

Zaijyj S v (Z
J

2y =1
J

..,n)

7m)

1,...,m)

?n)
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B FEXT SRR E AN E IE

m EIE 5 RIME—IERENR G = {5, 5, A}, —EFEREEBENTHRE
Sth BEE 3, REFEXx c S My cs; FHEE 3 KL, FE
(P) max w
Yagri>w (j=1,...,n)
s.t. {:xizl
5>00=1,...,m)
(D) minw
Yagy; <v(i=1,...,m)
s.t. Ej:yjzl

J
y]ZO(jzl,,n)
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B FEXT SRR E AN E IE

o 8 (P) 71 (D) 2H HHHBLOLIENL, A
x =(1,0,...,0)" € E™ w =min ay;
j
e (P) B)— M AI1THE,
y =(1,0,...,0)" € E", v = max a;
2B/ (D) B—AI1THE

n HZMEMRITBEERTH, B8 (P) #1 (D) #AFERMKE (x*, w*) A
(y*,v"), B w* =v*, BITETE x* € S7 f y* € S; FA%L v, FEHBXIEE
i=1,....m, j=1,...,n, B

> agy; <ot <Y age; BOE(Ly") <vt < E(x",))
J 7
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B P XS SRR E AR E I

s X H
E(x*y") =Y E(i,y" )z <v*)_a; =v°

E(x"y") =3 EX"j)y; = v" ) y; ="
J J
78 v = E(x"y"), BEE 3 P
E(i,y") < E(X",y") < E(x7,))
54
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B P XS SRR E AR E I

m 6 | (x',y") 2EMEMNK GH® BHo=1; M
By >0, W Yay=v
J
Hy >0 M Sy} =v
= > aiy; <, Mz =0

J
B Y aye;>v, Wyr=0
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B P XS SRR E AR E I

m iEBA B v =max E(x,y") B

xES1

= S = g By - B y) 20
X E

Yoai(v = ayy;) =v =YY ajriy; =0

i J i
Har >0, BH Cayl =v
J
LY ayy; <v, BH =0
J

Bl (1), (3) 1%k, RIEWE (2), (4)
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B FEXT SRR E AN E IE

m EE 7 BREWMDEREMEK G = {51, 5 A} 1 Gy = {51, 5;A,}, Hf
Ay =(a;) M Ay =(a;;+ L), L AMEEEH, W
Vo, =Ve, + L
T(G) =T(Gy) (T(G) ABEENR G HIRE)

n B8 RAWMANEBEIR G = {51, 5; A} M1 Gy = {51, S;0A}, E
a>0A—EEEH, W
Ve, = aVg,
T(Gy) =T(G9)

m B9 |G =5, A} A—5EFEMEK, B A=—-AT ARXIEERE, W
Va=0
Ti(G) = T»(G)
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m ZEREE
R PE X o
BETA

m REREE
BEY TR
B EE

n EAXREE
—EFERAERBEXTHIRE
SR F K1 3k % 3B P X SR A R %
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B Rk

s TEATFREBHSEREHD 2 xn B m x 2 MrAIIT KGR

n EXPE
F— AP AKRERE
o B2 oM 1 ERFRESL
F=0 EHXTRER
F£My: WERNKRE
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n AEBBEKBEREIR G = {5, 5;A}, HA

2 3 11
=[50

s BRA I MBREEERA < = (4.5), BRA I HBRGEAERKY
v = (0.5, 2), MEME V=2
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n AEBBEKBEREIR G = {5, 5;A}, HA

27
A=| 6 6

11 2

P .

c>g§§§

s BHA I HBMBEAERA x* = (0,1,0)", ENAER o BHA 1| ISR
BHBEA y = (y,1—y) ; MEE Ve =6
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HRAEE

m FE4 ®xeS My €Sy, M (xy") AMNK G HBHNRERHGFRE: &
E#H v, FEx My DAREUATAERANHE, Bo=1;

Zaijxi Z v (] = 1,...,7’1,)

>rp=1 (1)

%

Yagy; <v(i=1,...,m)

J

>y =1 (2)
J

y; >0(=1,...,n)

w REBEEXTERE (x*,y*) BIEIEEN FRBEAERXAH1)F(2)
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HRAEE

n HRMURERH x My AFAE, W ERRAENXNBRKFE DL A

Zaijxi:v(jzl,...,n)

e ©
'xz—l

Yayp=v (i=1,...,m)

P 4)
2y =1

j

n EHIBAG)H)EEERE < # y, BREBT— %R

n BXWAOARAFFEIEDME, WANEK(3)M(4) PRFLEXLRAEFN,
BERAKREE, HEEKRGXRRF

s ERMEMHELSENDT, WK(3)H(4)FTEETHE
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HRAEE

m SEXTRIGEERED 2 x 2 BYRYXY 5 (6]

A:lan CL12]

a21 A2

MR A FER, WRESGKHZRED ANRMARE, MR A EHERS,
NEFRPARKBEERBIH x* My HRFE, AJkTHAEA

a11X1 + Go1To =V

12T + Q999 =V

T+ 19 = 1

a11Yy1 + a1oY2 = v
a21Y1 + G2y = v
y1ty2 =1
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HRAEE

s —ERAEHRBNIERE (BRERNREPARNRILKR)

xf _ 22 — Q21
(a1 + ag) — (a2 + axn)
x§ _ @11 — Q12
(a1 + ag) — (a2 + axn)
% Q22 — A12
= (a1 + ag) — (a2 + axn)
% a1l — az
V2= (a1 + ag) — (a2 + axn)
vt — a11G22 — Q12021 — v,

(@11 + age) — (az + as)
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HRAEE

m AEBEEIER G = {5, 5;A), AR mxn HIERK
MR ap; > ayy, j=1,...,n, MWIRBHA | BIEEE L KRBT HREE |
MR ay, <ay, i=1,...,m, WEHREHRA I BIREE L HEFRE

m RPN | BIRRE & B TFREE CRANETA I ME S ERAKE L, Tt
B I RAEMRR, HRGHMILRARE | kM. EmRE | HIM
BERA 0, WA RIS AE M Al BRi% SR B X [ B9 4T
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| ] *ﬁ%EBiXTJ-% G - {Sl,SQ;A}, ;E;FP

34030
50 2 59
A=|73 959
4 6 8 7 6
6 0 8 8 3

m [ A L8 IR U4 R T AL 15 21 2B R

A=

[ |
O O W
o 0o ©
0 ~J Ot
w o ©
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m A; REES, SRARE ((ntiu=v
3£U3 + 6ZL'4 =0
r3+ a4 =1

Ty +3y2=v
4y + 6y, = v
1ty =1
SRAEREA
s Lo, 2 T
x3_§7$4 g 257922577]:5

TR, KUER A ARSERERINRE—1 @A

12 11 T
0,0,=.2.0 . _
( 33)’y <22000)’VG g
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ZMER XA

m EHE 5 F-EENR—EFERARE TR
m KA EE RGNS SR AT S O it A (L A SRR B A XHB AV AR XI B (P) #1 (D)

(P) max w

Yagr;zw (j=1,...,n)

st 9w =1
5>00=1,...,m)
(D) minwv
Yagy; <v(i=1,...,m)
s.t. iyjzl

j
y; >0(=1,...,n)
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ZMER XA

w RS (P) S o — 5 =1, m, WRELH

W (P) ST LR B &R
(P") min >
{Zaijx; >1(=1,....n)
s.t. ’

)

z;>0(G=1,...,m)
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ZMER XA

- FE, {fEik N

y] :;, jzl,...,n
MWERR (D) F T %l B)
(D) max Zy;
j
Zaijy;‘ <1(=1,...,m)
s.t. {7
y; 20 =1,...,n)
s M ARSREKRRE (P) (D), B2 x,y M w,v
n T TR B X 58 (0] B AY A A ME
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m T BEMEMK 7R KR IEREXT 3R,
7
2
9

;-ﬂﬂ

mISHERA

9
0
11

S © N
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n FBUBEDNE AR BRI )R
(P)  min (27 + z2 + x3)
Tr1+ 229 + 923 > 1
201 + 929 > 1
921 + 1123 > 1
1, T2, 23 > 0

s.t.

(D) max (y1 + y2 + y3)
Ty +2y2 +9y3 < 1
2y1 +9y2 < 1
9y + 11y; < 1
Y1,Y2,y3 = 0

s.t.
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n EIRGERKIRIAE A

SIS e A=)

1
Vo=—=-=5
w v
11 1\'
x _va_(4,2,4)
11 1\"
*:v —_(Z = =
Y <4’2’4>
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IREZRS] 1

s AEMBERBEBIER G = {5, 5; A}, HHF

4
3
2
6

DN W DN DN

« BEA I BERARRS x = (1,0.2,0)
o RERA I IRAER AR v — (2,1)
= XHREE Vo = §

Wl
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n ERE
ISR 2 x n B m x 2 B
ML BN R Ry B

n AREE
R
2 S

m ZRERRE
E—ERENR—EFEERE R TR
HBARE

m REEL: P376, SIRE 12.5(1)
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