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n ARUREBCITHARENMNESMERAFTTA, BER I RRFEPANE
B, WRE 0 MRHA W

I={1,2,...,n}
s —MRPEDHE 2ANRPA ME ‘FEED" B BRPARFEINEHE
n FHRAAAAN ABER

n HERPHFPTANBRRZEETEPABIEEH, FTHEEREVE, FFE
FARFNREHKRIREYT KBSFIEBNTA
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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 EOFEED fLER (L P T) ZFRULEDS. A0 TRIRRSE 5
E—AIMRBEHTHAE, BAH— B

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
BI— 1 REE, W n MR AR BEAIREEAE s = (s1,5,...,5,) Bim—
IBEHE IE S ALHRBNES

o H—AFH s WO, IZAE—RRA | MIE— B H(s), HART
A i FImISEEE
n & FEED
RHA&EE I={1,2}
%EE*HE'%E(]%H%%WQ%U% Sl = {041,042,043,044,a5,a6} *FI
S2 = {617527637ﬁ4aﬁ57ﬁ6} %‘%ﬁ"
FEME—KIE o, FMAIZIHE—K 5, IR T —1TEE s
MBE o= (L,H, ), f= (L H,F), WERE s, T, FEMREME
Hl(Sll) = 3, EIEL‘AH,‘]%V,{%{E% HQ(Sll) =-3
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Bl 1 (FHBZHEZTEE)

n RYERERUEAIES 4000 T, 2HEEVEHERERIEEKER
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REET 2 EEMNAIEHER
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HERERER 1000 3000
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5l 3 (A= E)RE)

s RELN—MESEAREHASFEASAER—F ABRHE—IR
. BETREZEHERN, B8—XRNEBELLET—X _Iél— mEEHNNRES,
SmENERE

m RIEE n N EEHLHBRNSHNA py, ... P ®’ pp > pat > ... >pp, BE
* né\r?ﬁfﬂﬁgm$ Pn_1, FLEEEEIIASEMA, Eﬂ?ﬂy—nnp’—h.tmrlkl—]{/ﬁ%
LsHEY

n RNAEMEBE, FFLEZBE A EIERARGEG, BT ERHE/RARGEN,
BARMARNT B S REURRHNESEREZREAEF?

9/63



Bl 4 (FCIEER)
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B P E IR R 2E SR AR 1B

s _ABREMEE
BHA: AN, 35 m,n HRRE R RE
REGEE: S) = {1, qa,...,am}, So = {B1, Bas ..., Pu}
R#E: S x So={(a,5;), i=1,....,m, j=1,...,n}
WASEE: Hi (a4, B)) = aij, Ho(au, B)) = —aij, EFERZRA

Q1in
A — G_21 a-22 Aon,
CLr-nl ar-n2 Crmn
o T BHRA + BHEE + FiS

15T R ﬁ EI] G= {Sl,SQ,A}
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#B P 18 25 B 2 SR G

» FEMBESEABE 6 MM (L B T). (£ T, &), (L T). (4,
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m RE—EMEZE G = {5, 5; A}, EH

-6 1 =8

3 2 4

A= 9 -1 -10
-3 0 6

n BEITHENZEP AN BT RERAMNEAFHBERLPER-MREFH
TBERAEARK
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#B P 18 25 B 2 SR G

u E)Z 1 iﬁ G = {Sl,SQ;A} %_%EB$1§:3¥, :,E:-EF Sl = {al,az, C. ,am},
S2 - {617627 s 7Bn}v A= (aij)mxno ﬁu%

maxmin a;; = minmax a;
7 J J 7

B, IBEAES Ve, MFR Ve AEENE, RMELXBRZINERE (o], 0;) K

G AR EXTH® (B FERE) 8 oy ¥ 6r 23ARHA | 5FZH’ I H
(R

m 5l A PEERYE (0, 6,) MEHTER o RREMETHRNITR X2
HFrEFIMRATE, BB

ai2§a22 §a2j7 i:17273747 .]:17273
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#B P 18 25 B 2 SR G

m EE 1 BEEE G ={5, 5 A} EARKBEX TERNRERMGZ: FE
BMRE (o), ERWEE M), B

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. a;j, =]
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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FEFEE R E AR

(%\%Il‘i) Hﬂ aij* S ai*j* S a’i*j E m?X ai]'* S ai*j* S Hbln ai*jv ﬁﬁ

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

mjin mlax Aij < Qe < mzax mjin a;j
NMEE i, B

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

T=

maxmin a;; = minmax a;; = G«
i 7 J %
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#B P 18 25 B 2 SR G

n WESERE A, R ap - AFERE A BES

m TEEFEIEZER 5EFE A B SHIRABEENERS
s —NEERE (of, ;) MEFXERMER
LEPANIRBETHRE o B BRA N ATEEREXRD, RetiEFdg
K 07, BUMBEARELNES
HRPANEEFTHARE 07 /5, BPA 1 ATHEIRRKHRGH AT
?ﬁéﬁﬁlﬂ%a EU"JTJI_.'ZSHMH']EII\
WHHESERS (aF, 37) THET—FERS
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m RE—EMEZE G = {5, 5; A}, EH

5 7 2
407 3
A=110 _9 0
1 91

n HEAE A RENFRSEELITE &

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 18 25 B 2 SR G

n EIEHBA IR THE—R
MR 1 (R % (an6,) B (an, 5,) BHE G HENE T
Qirjy = Qizja
MR 2 (ATSHRE) B (i, 5,,) T (i, 5;,) REZE G BIFANE, W
(i, Bj,) (v, Bjy)
WEIER G R

n EEEZENERE—R, IE—1TRPAEZETRMARER, MHREESR
TR BT X 75 B SR SR
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s REURMBAEMKANEREXZNEARENRUWE, EMEEERERYE
TEHEER 15t, ERENELRERXRETAMNEERE 10t 1 20t REXEH
EMERSESEEMTL, KB, EE. BAKEBEHTE ¢t BHONE
45025 100 JT, 150 JTFA 200 JT, XK ERE ¢+ HHINIEH 100 T

n HRARTFHELXSFRERAEBIRAFGT, RENMRW LD ¢ HEE
EEHED?
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n FRMREBER—TEHRA, B 3 1R, EFRFME 10¢, 15¢ 8¢ 20t &, 4

?Jljiajj a1, O, O3

s HEHBS—RFPATERNERBR A 3 1K, HIKRE. EESESH
ZZFE, FANCA b1, fo, B

n PR RFARNENER (UENEBEASEFZFBHBEMMEIZERZ
) AR B RImS, [EmSHER

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

XTREIEA (o, Bs), BIFREMHE 200 BYF
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#B e R AR & SR

n E—PNEREETE G ={5,5;A} F, BHA | 8RIEHNZDVEBZ
V] = miax mjin Qj
BHA I BRIEMNZEZFRELE

Uy = minmax a;;
] (2

BHRAIBHEBSASETEHRA N HIEFIX, M2F
v < Vg

mH o =, B, EREEEEAREBENTER BV =v =1,
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#B e R AR & SR

= 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 | ATHIEXE—FREE, 25 AR o« M (1 — o) EERASERE o F0
o, IXFRIEA—NREEM. FE BPA I BAUFEIE—MRES
G, DRIEEER ¢ #0 (1 — o) EENEESRER 3, #A 3,
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#B e R AR & SR

m EX 2 REEBFEE G ={5,5;A}, HFf
Si = {041, .. Oém} Sy = {51, cee 5n}> A= (aij)mxn

it .
S;={xeE"|z;>0,i=1,. ,m,zmi=1}

=1
Sy ={y€E"|y; 20, j=1,....m5 Y y; =1}

7=1

FrRS: &0 S; ARBA I AEERIE (HKKE)
Rxe Sy Myes; ARERM (BUER), (x,y) BEERE (8FH)
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#B e R AR & SR

m AFRA | FRFERIMIEA

Blxy) =xTAy = ¥ Sy,

J
R G ={S;,S5; F} ABE G HRET R
n AREERARBAOFRER
s —PNREREE x = (v1,...,2,) AEER

BHITEREE G MERTRERA EBAERRE o, ..., o, BIIIE
HRBEIT-XEE NRBRTRERA | HEREHRERZE
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#B e R AR & SR

n HEHPA | EFRERE x B, MBS (RAFINEE) 2 ;ns E(x,y),
WREHRA | IR x € St {E1%

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

EE, RFA I AMRIEFARMPEEZES ZE

Vg = ;rel{gn E(Ié%x E(x,y)

Wovy < vy, BIERA | HFHRBASETRFA I IR
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#B e R AR & SR

m EN 3 RMEEEIE G ={5;,55 B} = EREERE G ={5,5%; A} NRET
7. MR

W POoY) =iy PO0Y)

WWHER V,, MR Ve AR G BIE, J:—tﬁJZ_LE’LEé B# x*,y) A G
?i,mﬁ%mg SN TR (S FERE), x My 23ARPA L M5
iR & KA

n B2 EEEE G ERERBENTEBRHNREZERHE: FEx cS M
y e S EEMEE xcS;MycS, B

E(xy") < EX'y") < E(x"y)

31/63



n EEBFERETE G ={5,5;A} He
3 6
St
B x=(21,70) Ay =(y,p) FANARHA |1 BREREE, M

St ={(w1,22) | 21,22 > 0,21 + 25 = 1}
Sy = {(y1,v2) | 1,92 > 0,51 + 92 = 1}
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m AFA | FRFHHER

E(X> y) = 3x1y1 + 6x21ys + Sxoyr + 4xoyo

1 1 9
=4z - P -5 +5
B x*=(5,7):y" = (5.3, M
E(Xa}’>:§7 E(x*y) = E(x,y") 2

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

lx*—(4,4)*uy _(%
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A EERNEREE

n —R, BEEAEAREEN THREERAEEN ERERMEXT
HIBA R FER

w8 E(i,y) = Yayy, ERPA | BAER o, HERSEY
J
E(x,j) =Y ajz; @RBHA || AR 5, HORFSRY TR
- Zzaijxiyj = Z Zawyj ZE
rJ

)

E(x,y) = ZZaijxiyj Z Zawxz ZE
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FEFEE R E AR E

m FHE 3 & xes; *D y* e Sy, M G = (x*y") AEE G HBHRERGZ:
MEE i=1,.. , j= n 8

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

WERR (FEMH) % (x*,y*) AEE G I NBEE 2 AR TR
Ex,y") < E(x"y") < E(x",y)

HTF RIS R RIS, 8EE 3 KiL
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A EERNEREE

(BEM) REE 3 AR, B
Ex,y") = ZE(z,y*)xl < E(x",y") Zx, = E(x",y")

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

J

B8 E(x,y") < BE(x*,y") < B(x*,y) BiL
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A EERNEREE

m FE4 ®xreSi My S M (xt,y) ABE G HBHNRERHGRZ: &
EH o, EFEx My S2ABUATAERANRE B ov=15

Y agw; 2 v (J
ixizl

5 >00=1,...
%:aijngv(i
§%:1

Yy >0(G=1,...

..,n)

7m)

1,...,m)

?n)
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FEFEE R E AR E

m EE 5 RIME—EREE G = {5, 5;A}, —EFERGRBEX TR
St HEE 3 REFE X ¢S My ¢S FHEE 3 KL, XE
(P) max w
Yagri>w (j=1,...,n)
s.t. éxz =1
5>00=1,...,m)
(D) minw
Yagy; <v(i=1,...,m)
s.t. iyj =1

j
y; >0 (=1,...,n)
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FEFEE R E AR E

« 8 (P) 71 (D) 2E AIHBEIZIAL, TE
x =(1,0,...,0)" € E™ w =min ay;
j
2/ (P) B—AAT4THE,
y =(1,0,...,0)" € E", v = max a;
2 (D) F— A ATHE

n HZMEMRIFHBEIZEH, @& (P) #7 (D) #AFERME (x*,w*) A
(y*,v"), B w* =v*s BIfFTE x* € S; M y* € S5 T v+, BEHEIMEE
i=1,....m, j=1,....n, 8

> agy; <ot <Y age; BOE(Ly") <vt < E(x",))
J 7
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A EERNEREE

m XH
Ex*y") = ZE(z,y*)aZ: <* Zx;‘ ="

E(x"y") =3 EX"j)y; = v" ) y; ="
J J
B8 v = B(x*,y"), UEE 3 B
E(i,y") < EX",y") < E(x",j)
54
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A EERNEREE

n EE 6 ® (x',y) 2 ERFEEGCHE Bo=1 N
B >0, MY agy;=v
J

y; >0, my > agx; = v
> agy; < v, Mz =0

o FH > agz;>v, Wy =0
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A EERNEREE

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

xES}
v = Zj:%'y; = max E(x,y") - E(x,y") 20
XH
sz‘(v - Zaijy;‘) =0v— ZZawxfg/j =0
i j i
Lo >0 %A %:a,-jy;‘ =
=] %:aijy;f <v, B z:=0

Bl (1), (3) 51k, FIEANIE (2), (4)
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FEFEE R E AR E

w B 7 REBEMEBEEEE G, = {5, 5 A} MGy = {5, 5,;A,), HiR

o Ve, =Ve, +L
T(G) =T(Gy) (T(G) HIEKHEE G HIfEE)

o EHE 8 WAMANEMEE G = {51, 5 A} W G2 = {51, S 0A), HF
a>0A—EEFH N
O ‘/2;2 = (1‘/2;1

m EE 9 G ={9,5%; A} A—FHEHEE H A =—-AT AFREFIER, W
O ‘/E; =0
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m ZEREE
EFEEZE
BETA
m REREE
o BRY R
o ER
n EAXREE
—EFERAERBEXTHIRE
SR F K1 3k % 3B P X SR A R %
m IREMEL: I/ 6.1. 6.2
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B %

m 6.1 EAXAES

m 6.2 FEFFIHFEIRE

m 6.3 FEFEEIKAE
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B Rk

n TERFREBIESEREA 2 x n 8 m x 2 MAVEZE B
n AJLIT EIEREE IR BRI AR

s EXTRE
$£—5.
-
B=T
kg

R AR SRR
i 0F 1 EREEZL
X R

e

LR B

46 /63



n AERRERBEREE G={5,5;A}, &

2 3 11
=[50

n BHRA I HIRERERER x* = (% ) RBEA N R A KA
v =(0.5,2) MIAOE V. =
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n AERRERBEREE G={5,5;A}, &

27
6 6

11 2

A_:

P .

c>g§§§

n FAHA I HBMBEERA x* = (0,1,0)", BN oy, BHRA | IRHKERE
BHRBEA y = (y,1—y) ; HEE V. =6

4863



HRAEE

m EE4 ®xeS My sy W (x,y) AEE G HIBHOREREE: &7
EH o, EHEx My FHAZBUTAEXNENE B o=

Zaijxi > (] = 1,...,7’1,)

Yooy =1 (1)

%

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

J

>y =1 (2)
J

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

w RIEEEEER (x,y*) BEEENFREAEXAH1)F(2)
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HRAEE

n HRMEPR x M y HARAET, M ERBAERNAR KRB A

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

e 3
'xz—l

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

= (4)
>y =1

j

n EHERAQ)H)EEERRE < 1y, ERET— I HEE

. EXTAFRATEEIERR, WAERG)M() L SR B R T LR,
B KR, BT RS HERE

n ARMEMHELSEADT, MK (3)M(4)FTRELHE

50/ 63



HRAEE

m SEXTRIGEEREA 2 x 2 BYEY I ZE )/

A:lan CL12]

a21 A2

MR A BEs NWRESKHERPANRMARRE, R A &FES, N
ZRHPARMBEEREHE x* 1 y- MKXTFE, AIKRTYAHIEA

a11X1 + Go1To =V

12T + Q999 =V

T+ 19 = 1

a11y1 + a2y = 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 BEEMHEE G = {5, 5; A}, A & m xn B
MR ap; >y, 5=1,...,n, WERRHRA | BIERE © BT R [
MR ay <ay, i =1,...,m, WEHREHA I BIREE L LB FRRE

m B BIEER L EAEBTHRE RANERA I MEHERAKRE L, it
BHA N RAEMAKEE ERSELRBAREE | RAVLF

m SREE | HILEIEEERY 0, AT LATE BRI AE B o M BR % SR e ot R BT
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| *ﬁ%Eﬁifﬁﬁ G = {Sl,SQ;A}, :qu

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, BEARE  [Tntdn=v
31L’3 + 61’4 =0

$3+ZC4:1

Ty1 +3y2 = v
4y + 6y = v
hty=1
REIIERAEA
Ty = 5 —3,y1:§7y2:§,11:5

F& UERE A ARBEENEFN—TEA

12 T 11 T
x ( 33)’y <22000)’G5
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ZMER XA

m EHE 5 F-EREE-—EFERARE TR
w KRG ZE AT SO AL ARG E AXHBRY LMK ERE (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

n EEE (P) S o/ ==

Z
w’?

i=1,...,m, WRELA

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

n E3E, (ELH#R

WE)E (D) FHF L ERKI 67
(D) max Zy;
Zaijy;' <1 (Z = 17"'7m)
s.t. ¢ 7
y; >0(=1,...,n)
n FIABR&REKRE (P) (D), B2 x,y # w,v
n F| AT RFEIXT R O @A EAE
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n FIRLKMERMRN T ERBEGRET, ERSEERD

72 9
29 0
9 0 11
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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

I 1t 12 7 (2] R% 1Y) 2 9 —
Vg=—=-=5
w v
. 11 1\
x = Vox = (739
. 11 1\'
=Voy=(33:3)
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IREZRS] 1

n AEBERBEGEEE G = {5, 5, A}, HEH

4
3
2
6

DN W DN DN

T

= BHRA | MBHREERA x = (1,0,2,0)

)T

Wl

= BHRA I IBHRBEHEES v = (2
n HIHE Vo =8
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n BfEE
TSN 2 xn B m x 2 M
ML LB EERICHERR

n FREAEE
LR I
Bz )

m ZRIERMXIE
E—EBEN R —EREERARETHE
BARE

m iRRMEL: S/ 6.3, 6.4. 6.5
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