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2AICHZFEIZEZ LD EN, 2AIFBSDHH
*E%J:U/J\él,_\c‘:;r;ﬁ’&— Ly, (FADMIES.

-

N

N

7\

R RE : The cake is divisible: it can be cut at any point without destroying its value.

T—FEhR<

[, One divides, 77]
the othet chooses.
You Cut, I Choose ! =

» BoblZ/r—F%YI5H, Caroll2r—FEEILES

2L, CHIECOBRED MR I T 7L TR L] !

Rl

* Bob divides the cake into two pieces, between which
he is indifferent; and Carol chooses what she
considers to be the larger piece.

(from *"Fair Division”, p.9)
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A R
BOEFED2ONME
M proportionality (An allocation is proportional.)
* Each thinks he or she received a portion that has size or
value of at least 1/n.

° CIl\'}'*fl‘CCI’lCSS (An allocation is envy-free.)

* Every player thinks he or she receives a portion that is at
least tied for largest, or tied for most valuable and, hence,
does not envy any other player.
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ST, MITHRIEHHELDIZH57?
* BobMERE
« ¥% (EBobARSEY) 12815
o FIZE (EBobAESEEY) 12815,
* Carol 0D B H&
e 1/2 KL E (ECarol BBSH) D —F % 5.
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- BobDFIGHR | TUIYTEA ] FoRRED |
Bob\\ Carol 172U EBS | 1720 TES
TH% Nr—% | Ry—=%
HE 1/24r—% 1/24—%
e CarolDF|FER
Bob\ Carol 1/2LL LA | 1/2LLTEWS
TH% Xr—% | hr—%
HE 1/25—% 1/2’77#\

T—FzhR<

SO RRHE

* BobDF|BFK (=Carol DB LK)

Bob\ Carol| 1724 L [1/2LLF| Min Max
% N X N 1/2
bk 1/2 1/2 1/2

Max 1/2 X
Min 1/2

Bob : wFIIUERR: mA(Max) sz/IMREEFIEF (Min)
Carol: 3=y REME - B/ (Min) BAREEIEE (Max)

T—FzHR< BAWV=L?)

[ H. Steinhaus, 19437]
- Steinhaus, 1945

The Steinhaus’ lone-divider procedure (3 players)
. Bob A7 —F%1/3(EBobANEIEY) IZH1D
2. Carol A acceptable cake EZITHEWVEDEIEHE
(D7 EH1DIE acceptable cake HEHDEVIFEHT)
3. Ted ¥ Carol ERIFRDZEFITS.
4. Casel: Carol(or Ted)h 2{B LA Eacceptable cake 5% %
Ted — Carol = Bob DIBIZ7—F%E5
5. Case2: Carol, Ted&d acceptable cake AE < 1E

Carol, Ted&® acceptable THEULVT—F% Bob [ZHIFT, HYD
—x12DoL \—CZA'C*[dividc—andfcho()sc] #175.

call a piece acceptable to a player
if he or she thinks the piece is at least 1/3 of the cake.

F—FEHRS BAW=L?)

The Steinhaus’ loan-divider procedure (3 playes)

* proportional division Z{REE T BETL A —DERE
* BobldB&5E1/3(EBobARD) piece [2H]15H
* Carol, Ted [& acceptable cake #HR%

* envy-free TIXZELY

* casel: Bob, Ted [XEEEIRELRLDY, Carol [ Ted IR ATREMED &
%. (Tedh', IREME RS acceptable cake D KFVNVAZIDHATREME
NHHDT)

* case2: Carol, Ted [XEEEIRFEALVAY, Bob IE Carol 1 Ted DLVNTH
M ERE EIEEME N B. (Carol & Ted D [divide-and-choose] [}
7' Bob MER T 50-50 ITBRGMEE, 2ADLFThADIY3EL
£ (EBobAYES) cake Z152HDT)

T—FEMRS (nAWMz57?)
[7 HLW. Kuhn, 1967 7}
Kuhn A% The Steinhaus’ loan-divider procedure (3

playes) 16- HAH&(:HEgﬁ
(Frobenius & Konig 0) combinatorial theorem IZEDLKTIL
a9 L)
(4 NBRIE Steinhaus HRDLNTULVZBLLY)

{ S. Banach-B. Knaster, mid-1940 1

The Banach-Knaster last—dirninisﬂgrxprocedure

(Steinhaus A% 19485 (22 N (D4, R—FUFN) DT AT
TERIXDFTHER) ,
v\

T—FEhR<

[ S. Banach-B. Knaster, mid-1940 |

The Banach-Knaster last-diminisher prozéaure (n players)

* The partners being ranged A,B,C,...,N. A cuts from the cake
an atbitrary part. B has now the right, but is not obliged, to
diminish the slice cut off. Whatever he does, C has the right
(without obligation) to diminish still the already diminished
(or not diminished) slice, and so on up to N. The rule obliges
the *“last-diminisher” to take as his part the slice he was the
last to touch. This partner thus disposed of , the remaining n-
1 persons start the same game with the remainder of the cake.
After the number of participants has been reduced to two,
they apply the classical [divide-and-choose] rule for halving
the remainder.  (from *Fair Division”, p.35 [Steinhaus’ description 1% p.103)
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The last-dimisher procedure

* proportional division #RIE T HETL 1V —DERE
. ﬂ]éjl/’f’v_ﬁfgJ:aEl/n&%iépiece 28562 &

o envy-free TIEZELY
< B FIZE, S—LEEITRFETILAY—AD, HHERETY
SNFr—F M /nKYKREN(EANRS) EETHLENEMBELT
ERL. FEREL T/ nkYREWT—FHUEED (B) ITIT(EAD
B30T, AIKBEIRT.

7\

T—LERREIIE A ?

77— LHIRIR  game situations
s BROBBRREXHRTLAYv—)hEFEL, &£4BHE
5, TOXRREBHELTHEIKRELSH>TLSKIR

H— LIRS game theory

s F—LHMKREHEETILERAVTERIEL, LA
V—EOMEDOIILLGNESITT HER

J. von Neumann & O. Morgenstern
17— LERERRFTE (1944)

John von Neuman/(l90§1957)
&

2004£11A 9 (K) BIGDTEER

T—LIEERE I A ?

TLAv— player
- BRREL T8TH5EMRK. QA 3A, ... nA, ..., )
o fFLEAN BROBANSKRSMEE KR, BR, ...

BRER strategy
« TLAY—HEYS5217E. (HIR &R

B LFIFEE payoff
- BTV —OBERER F—LEERTL BEAHD BRI
R BETLAT— DD ADFFEIE. FIS payors, B utility,

A DT REtE
- BILAV—(FEHIZEEOHK T, |
R — LT AR — S ARET, AED ETRMERR
C FBAY— L EEORIAHRICEY, BEERE.

T—LEmREEEH ?
#—LORBER R

« BREAM extensive form

)
14
@-6)

(2.1

o BEBRRS strategic form, $2#ERZ normal form

ANB | Sy | Sp,
Sa, | 3 1
Sy, | 4 6 7\

FT—LIBHREIIMEH?
T—LDEE (BB AT—L)
G =(N{S}n . {fi}in)

N={L2,n} T vr—n%s
S, ={Si1,Siz, ) Sin} 1 TLAY—i DEBEES
f S < xS = R . JL1v—i oFEES

EILAY—IFEEOFEZKRILEBIEL,
GIFETOTLAY—DHEEHMBET 5.

F—LEBEREII M ?
ERHT —LEHPT—L
o BILAN—DEBEREICHITDHEIR
Si ={Si1:Si2:" "+ Sint (i€ N)
1. TLAY—HRIZl, ETLAV—DREBRREHREIZDON
T, BB NIDOHLIIYRDIEFELLL.
HERMAEMNRILEN B AT —L
2. BETOTLAVY—HRIZ, LBREHBIZOVTHEE
MNRYILL, ZNICEDVWTHIRRET S.

HRHA B HIL AT —L
/7
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F—L®DOIL—)L N ={1,2}
- TLAY—0iE A
o« BTLAY—IF, HILICEREERE (FEHRH)
o TLAv—DFBORIZ, EIZE(EM)
V(s,,8,) €S, %S,,
. ’7'—Alj:1|EBEL) f1(51152)+ fz(s1vsz) =0
o FETLANV—IIERRERIC, HOTL AV —HEDE
[ Ry &I YA A
o FILANY—DERYSZEREILER
N\

{sl={sn,su,~~,sm} v\

S, ={521:52:""" /5

2AFBNFNT —L

PA=

FIF1T5 payoff matrix

o« BMY—L, BIB, V(s,s,)eS,xS,, 1,(5,5,)+ f,(5,,5,) =0
DT, ;= f(s,s)=-1(s.s;)
EBLE, MYSHHBEEFFORREITIIATRES

a, a, -, .
A= [aij] _ a:21 a.ZZ . a.zn FI181551
aml amz a‘mn
7\

2ANEHBAFNT —L

Examplel :

o ABEBIANMSUTTHEBLY —LELTWS. WALLTHHRON—F
ERFOTHY, IEEHIBROA—REHL, ZA—FOBEDOEZRF/ELLTHELR
BEVSHT—LTHD. ST, ABKIAR—F O4TN—+D710D24, BEA

2ANEHBAFNT —L

Example2:

© ABEBEANT—LELTVNS. ZTRENIDTOOHEAHY, ABDFEG
RIFUTDBYTHD. 2AE, BREALGBBELDNEN?

TS D2 FAXD10ID2MDA—FEFSTWSIENEWNZH A>T
L\%;[;EG) R —F)&aﬁ& ANB | sy Sp, Sp,
ﬁ ﬂ @ Say -2 4 -1
ABOFIBE BEADFIGE Sa, 2 2
ANB | 75702 ANB | 75702 Saq -3 0
AR—KE D4 2 -6 AR—KF D4 2 6
5 3 5 K3
> v\
F—LOfE: (I\—tD7, FLYD10) B—L0E
ANB | sy Spy Sps ANB | sy, Spy Sps
2 NI HERS — L T 2N HERT—L SENENE
B 4 3 0 S 4 3 0

STy RRHE  minimax principle
* Example2 CILAVY—ADRE
© Hiigs, EWOTLENRBOFEL
min(-2, 4, -1) = -2 (FL AV —BH Bils, ZHD)
© Bils, ZWOEEORBOBERD
min(2,2,1)=1 (FLAV—BH Eils, D)
© Hiigs, EHOTLENRBOFEL
min(4, -3,0) = -3 (FLAV—BH Bilks, ZHD)

BAIETLAY—

T BB, 2R (REBETHHBINMEISN )
v N\

POERVWFIRERHENTELDMN ?

2=V ARE minimax principle
* Example2 CTL ANV —ADBDILIH TR

« BOEiMEs, EEROTLE, ATHHE S (SHMs, E]D
max(-2,2,4) = 4

- BACHEES, £Eof-LE, ATHEEN KRS, 05
max(4, 2, -3) = 4

© BAVEBRs, EEOT-LE, ATHDER THMs, £]D
max(-1,1,0) = 1

T EBs, #B5 (BRETHEXITHD)

AIEEEES | EMBEE, FIBIEBLN,
ZNLAOBRBERSEREHNUATIA S,
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EZV‘VOZJEIE FREEIKZEE security level
* Example2: |

AN\B Sp, | Spy min max
Say -2 4 -1 -2 A
S IBIERCERE
s | 4 3] 0] 3
BRIKE L max 4 4 1

TXIIVE

maximin value

v, =maxmina;
i i

security level 7*7:/@@
’ B maximin principle
i 1 (BAETLAT—DFBRE)
2=y ORfE
minimax value SRV IRRE _
minimax principle Vl — V2

V, =minmaxa;
ER— axa, (BMET LAY — DT BFE)

o ANB | sy Spy Sg
ZAQFTﬁjJ:nﬁ*D'?'_L\ Ca\D‘ 2 4 1
S, 2 2 1

HERET—LOE MR ERR

c 2ADTLANY—MNELITZT =TV RRBIZE DT
YL, EGHDM?

PARIZHOTEGHYEEL !
LA DEKRTOHEIZE|ZE . p
minmaxa; = maxmina; =1 ~

] ! I J

2AENT— LA
B IZIRE SN strictly determined |
% “HEEMTHS)
( SAp *, Sps *) 7 —LDE R equilibrium point

7\

EE T
TLAV—ADFIBRIPUTDRTEZIAONDS —LEEZD.
TLAY—A, BRAENENIZT IR RIBICE DU THELR
EETDE F—LDORIFESLEDZM? (1), (2)FhFhD
HF—LIZDWTEZ L

(1) (2)
ANB| sy, | sp, | Spy ANB| sp, | sp, | Sp,
Sag 3 -1 SA4 5
Sa, | -1 0 2 Sa, 1
SAs 5 SA 7

2NFEBAFNT —L
PR ERRE &R & BB

e Example3:

o ABEBESANT—LELTLS. TATAIDT ODEELAHY, ABD
MERIIUTOBEYTHS. 2AE, EREALGHBIERELIREMN?

ANB Sp, Sp, Sps
Sa, 4 2 0
Sa, 4 3
Sas -3 2

2ANIEBNBIT — L
TR ERS &R S B

* Example3:
AN\B g, | S, @ min | max
sa, | 4| 2 0 -4
Gl 4 31 [ 1 ]1
[ 152 ]
max | 4 2 1=v, = max mJin a
min X

2=V, =minmaxa;
J I
SZRYY RERE ;
v\

SRV RHERAFELLRN ?

2AFBNEINT —L
PR LR & B
* Propositionl: *IH%?:I?IJA:[aU-]b“E}iBhf:lﬁ,
max min a; <minmaxa;
i j j i
T—LITEICHEICRESNDEIERSMEL !

g

WAV RIS A1 S ATEEEL,
S — LARE IR THEM ?
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HF R LR A B

* #% /A saddle point

s ITHIA=[a,]IZBLT, FED |, jITHL,

MRYILDEE, (ig, jo)ESDITFIDEREVLY, o T8
RIEELS.

oo

a1 cee a'l'o cee a'l"
; : : - IR (%, ) (FERARDT, TLA Y —ADBEE i~ %
WBE, TLAT—BALAE BRI E Lo THICES
A=la= . g V(A) EBHTENTE, &=, BAMEE * EIBIRY, Al
= = L— BEEEEA TLRBEMME LS LETERLY
a, a, | - an — BB i HAD BB

2NEBAFNT —L
RS LR S ERE

* Theorem1:
o (T3 F— LA EZICHEEMN THL-HODRBE+TFH
&, ZDRBTIIAICDELEDIDDEENELET B L.
F2DLE, B SER.

o BRUEHERE optimal strategy

2ANIEBNBIT — L
PO ERRS &R S B

¢ Theorem?2:
s BFICHEENLBENMT —LIZBWNT, WEEINERHS
BE, FWEROMEITZELL. Fz, (%), (i Jo) DM
RESIE, (%, ]o). (i, ) BHERTHS.

PIEERRR (L3I AT A
©

@)
& v\

2NFEBAFNT —L
PR ERRE &R & BB

e Example3: | | |

v v v

ANB| s | sp, | Sp,
sy | 420

b sa, 4 3 1
—P Sa; -3 2
EEFRETARE ! D | kLR
REFIFSRIEEDL ! RECHORE

= [ e | \

2AFEBAFT — L
STERG R A B

* Example3: N g, '8 _
‘I‘ ‘I‘ ¢ pi = 0, (I =112!3)
ANB | s | sy, | spy P+ P, + Py =1
Pi—> sy, -4 2 g; 20,(] :11?3)
+0, =
P> s, 4 3 4,+t0;+0;
Ps—> Sp. 1 -3 2

TLAY—BIEEEEELSIEED, TLAY—ADHHHA
El(p'SBl) =—4p, +4p, + Py
E/(p,ss,)= 2p,+3p,-3p,
El(p1553)= P, +2p;
ET, BABMERE (1,0, q) DEETLSILED, ADBEHA
E (p.9)= E1(pvssl)q1 +E( p’SBZ)QZ +E( prssa)%

4 % G
] == -
2ANFEBASINT —L ~ET T
P /s 4 / 2 0
FAEE R &R A R P [ s ] 41 3 [
* Example3: p/[\so/ 1] 3] 2
TLAX—ANEEBEELST-LED, TLAY—BOMEHA P
Ez (SAl ! q) - 74q1 + 2q2 p:.;re Strﬂteg}‘
E, (s, )= 40, +30,+0, =
IREHR
E2 (SA’A ! q) = 0- 3q2 + 2q3 mixed strategy

ADEEEBRE (b ,p,p) DEETESFLED, BOHRFHA
E,(p.a)= Ez(SA, a) P+ Ez(sA2 a)p, + Ez(SA3 d) Ps
FEDDE, TLAV—A, BBENENFER (p,,p,,Dy), (4,99 TEEBEELSF-LE,
BILAV—DPFEDRAFLUTOLSITHS.
{El(p.q) = E(P,S,)0% +E(P,Sg,)d, + E(P, S5, )0
Ez( p.q) = E(SAivq) P+ E(SAQ ) P, + E(SA31Q) Ps
Fz, COLEEBHESHIT, UTFARYIID. 7&4'\"—;\@%‘1%@]%%?& ,\
E(p.a) =E(p.a)=E,(p.0) | FLAv—BaifassM: !
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EBRODZER domination of strategies

2A3FT;??:73;1§$D’T—A TLAY—i OBEE b, k [ZDUNT,

O 43

D AFH BRI — L ST

g BB b HVERRE k 2 RET HEIT, -~
X Eo AR EEDS, €S, IZHLT, N
_ 28R S B ER 3L %
* Example3: f,(s;,h) > (s, k) Ex1E T a
SR * Example3:
ANB sy | Sy | S HRITRCE E(p.c) = E(p.5,)q, +E(p.5s,)d
=EETRE By 2 By
wxmmE s, | 4 [ 2 |0 o = (3P, =3py)d, + (P, +2p5)0,
: 4 3 1 ﬁﬁﬂ?’é FelmER, =(38p, —3(1-p,))d, +(p, +2(1- p,))L-1,)
XEWEE 1T>SA) dominate | o ames, s mmE 3 1) a,
S 1 3 2 BRELLN— $HBOES =(p2 1-p, -3 2)1-q =-E,(p.q)
A3 WEEREREORE 2
I Jl I [ XEREN BB {E(p,(l,O)) =6p,-3 E, E
E(p.(0))=-p, +2 |
v v 2
AN\B AX\B i ‘
B sp, | S5, | Spy B sp) | sps ADBEEHE p*=(0, 517, 217) i X
Sap | 473 |1 lmf sy, | 3 )1 E((L0),q) =24, +1 0 57 1P 0|17 7%
Sas > .3 2 Sa -3 2 E((0,2),q9) =50, + 2 » \
N P : 1
B BRI E ORI LB AN BOBREEE ¢=(0, 177, 6/7) v
— H—LIIZE AR dominance solvable (p g ) . iﬁﬁ]ﬁ?
G 93 G2 G
’J SAS > N S, j’ A \\_ £ S N
ANEBDEJENYT —L S 2ANEBAEJIRNT—L R EREY
. s 3 g Jors Pyl sy, | 3] 2
R & B RERE S B =
* Example3: * Example3: T i
: 2
S e
i i e e 0 Bp
S A
NS R R P ITR ) B 2
) 5T Py 0 0.25 0.5 0.75 1
- player A 1/7 player B
player B 2
0 Bp
E(p,a) plaer A . -
=(3p, -3(1- p,))a, , PplayerB L] 12 / \
+(p, +2(1-p,))1—-q,) player A 1 0.5 0.5 0.75 08%5
plaer A ST plaer B

9,

g3

Sps

2RI ABR — L TS

EAHBOEK Pl |2
o p*,0* DFEEDLLEDLOT, 5INVTLITNAITRT S
HED, HEEENTREREEDOMN?
ADEREELEE p*=(0, 5/7, 2/7) BOFEEEE q*=(0, 117, 6/7)
¢ player A (X S, %85 3, S, %85 2 MEFELLA,
P;0s + P0; =32/49 DHERTLHELLNERICES.

« COEHERRHLLTERICANT- LT, REBEEAR

LE-T=
LhL, ThidHEkm @

EShtz ! v .

EE2:
TLAY—ADFIBENUTFOETEIONE S —LEERS.
TLAY—A, BRENE S ARECE S THERE
ETBL, H— LOBIZESBM?

M [aANB Sp, | Sw, (2) [ANB Sp, | SB,
sy | 4| 2 sy | 3 | 1
Sa, | -3 3 sa, | -1 5
) ANB| sp, | g, | Sps | Spy @ ANB| sp, | g, | Sps
Saq 311 31 4 SAy 312 4
sy, L4 l4l2]3 S b3 O
s 1213 sw 212

Confidential



2006/10/28-

= | 4
EME
2AEHATRT —L 2AFEBAFMT —L
STYVIRER STRYIRTEE S ERIELT o
« LAY —A, BOSHEEE - FLAv—ADREEKE §
Sp={sy li=1-+,m}, Sy ={s, | j=1--,n} minE(p.q) —> V1=mgxm(an(p,Q)
o LAY —ADFIRITH s
w a,,wilﬁ-ﬁaij ISR * TLAY—BORIIKE _
a a - a m o maxE(p,q) —> Y. =minmaxE(p,q)
A=lyl=| T T E(p.9)=p Ag=2 > a;pg; p o
a a B a =L j=L qERELTHFEER/N
o JLA¥—A BOREHE . iti
p=(PpPn)  —> S, =(0,+1,-+,0) Proposmon'z -
{pizo,(i:l,---,m) maxmin E(p,q) <minmaxE(p,q)
P+ +pp =1 p q q p
q{z“f“éat'&l...,n)—’ IS v\
G +--+0, =1

2ANEHBAFNT —L

ST = S
=Y Jaxmiﬁ [ J. von Neumann, 1928 ]
¢ Theorem3 S

maxmin E(p,q) =minmax E(p,q)
p q q p
Fto, TNERSISEDBEEOM (p*, g EHERELL,

ol 13514 BFIE V(A) £ — A DIEELS.
V(A)=p* AgF=) > a,pa; | mmaicsts

=1 j=1

B RE A\ Bl
¢ Theorem4 - Sanw

E RO (p*, o) A OB S THA=ODBE+ S EHIT,
(p*, g*) H\BEH E(p, q) DEATHDHZ L. HIS,
vp,q, E(p,g*) <E(p*,q*)< E(p*,q)

2AFBNEINT —L

SoIYIRER
* Theotremb
V(A) BT —LDIE, (p*, q*) B RTHI-ODBLE
T+ &EHE
Vi, J, E(S,,0%) < E(p*,0%) <E(p*,sg))
MERILTHIL. I

Vi=1---,m, > aq; <E(p*,q*)
=1

Vj=1--n, E(p*!q*)gzaij pi*
i=L

Elfnc Y=2n

MBI B L. | sraom, it sonmanx 7\ 7\
ADSp*DEF, BlZg =T BOAMEEEZ/N
+ == « + — Y
2ANEMATNYT —L 2AERATNYT —L
ITRVORER =YV RER
E N
* Example4 gl * Example5: —fEMD2 X 24— L
P G % 0 Qs Gs | P 31 %
BRI FETNETNIGER.
A\B SB1 SBZ SB3 SB4 SB5 + \ ANB SB1 SBZ ::> BniE, jgﬁiimg%%iéﬁi
Py Saq 2 -1s2 3% I )( Py s A ayy | A l:ﬂoéggﬁ)%t_gl—z(i(p’;gll)é‘élzt(ﬁpga )o&
L 1 AL v RZHD.
Pof spy | 5124 150 o7 \1 P P sy, | an | ay
Sas 4 1 3 2| -1
ey E(p,SBJ)=a11p1+a21p2
E(p'SBl):_2p1+5p2:_7pl+5 3_1.—@_ L. ay—ay a,-a, E(plssz)zaizlerazzpz
E(p’sBz):_p1+2p2:_3pl+2 ’ (pupz)_[q17a21+a227%2va117a21+a227a12] Eg:ﬁg))z:\ﬂ%:?%
E(p,SBS):2p1+4p2:—2pl+4 LA 3 « ‘)7[ — aa, ] A 210 + 80,
E(plsB4):3p1_p2:4p1_1 p :(?’?’0) )= Ay =8, + 8y, — 8y &y, 8y, 8y / \

CAPi 9, ) =91
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TLAV—ADFBRVUTORTERLND T —LEEZS.
TLAv—A, BAZTA T EENRAREICE SO THIRIRE
9 5L, T—LORIEESITEMN?

EMF
— 2N ABRT— L

2ABNT—LERRETEE
« TLAY—ADREITILIREHEE p
Pifan &, &,

Paf@y | 8p v Ay FLhde. ..
(1 TANB Sp, | Sm, ) [ANB Sp, | Spy ﬁm ay a, - a, mex. N .
Sl 4 2 Sy 3 1 ‘ st. Zaijpi_u (j=1--,n)
1 E(psy) = > ap >u
S | 5] 3 Smp | 1] S E(Pi5s) = X3P 20 Zprl
Ep, $3)=2" a,p 2u P20 (i=1--,m)
v\ > max.u v\
AN DEJENYT —L 2AERATNYT —L
ABNYT — LR ETE R INEIS — L SRS SHE
’ 70'/'()(' B«?ﬁ”%@ﬁ”t’?‘ FE g FLAY—ADKE (P) FLA¥—BORE (D)
a11 a4, a, maxu min.w
4, a, i a,, Fehde. .. n _
Pt : in.w st. Zaup,>u (j=1---,n) |st. Zaijqjsw (i=1---,m)
B Ay, Ay

st Zn:aijqj <w (i=1---,m)
qu—l

q;20 (j=1---,n)

7\

E(s, q) e 1a1 9 <w
E(SA,Z q) ZJ L%0; <w

Am’q):Z]ZI md; SW
—> min. w

Zp. Zq]—l

" 20 (i=1--m) q,>0 (J=1--,n)
* Theorem6

(P), (D) MExEEEH (p*, u*), (g%, w*)DEE, (p*, g*)

NT—LDHERTHY, vi= u*= w*H T —LDIETHS

2ANEBAFNT —L

2ANBNT—LERR T EE
* Example6: Lo ATA
AN\B ?‘@f &= @@ min | max

Slol2]a| -

20 4| 2| -2

S| 7| 4]0 || 4 B
max | 7 2 4 —2=v, =max mJin a
min 2 X

2=v,= mJin max a ‘
7\

MILAv—&b, REHIEIEFEELAL.
PSR TIII SRy R B R IEFELEL.

J; 02 O3
_ plj};'}f 0217
QANBMT —LEBRREEE P ™ [2]0]4
* Example6: Lo AlTA Pl @R |7 )40
max. u min.w
st.  —=2p,+7p,2u st. 20,-70,<wW
2p, —4p,>u -20, +40, <w
-7p,+4p, >u 79, —4q, <w
P, +p, +Pp;=1 0 +0, +0g;=1
P Py Ps20 O, O 0520
B 2 W xR 5T E A
self-dual L.P

(Py*, Pa, Ps*)=(0.538462, 0133846, 0.307692), U*=0 ,
(@,*, 4%, 05%)=(0.538462, 0.153846, 0.307692), w*{
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DEEHEL, BIZAIZI00MAZEXILS. HI2ROBEEDH-EIESHEIEB
DL EL, AIZBIZI00MEXILS. COF—LDEKESEEMN? HEH
AREOHATERE L

WG T TS — L

2RKEBEA—D—A#LEBRIE, B ARVEZRFELTNS. TIHETYLT
ZVITLOFEZFHI>TL . BRTIE, LWIFhE2005 TRFELTULSA, &
HOBEELT, ThENMEEEEZBEUMNM0%E1ZI1LETE20DH5.

o FELEREIEE OMFIZED, AHYG00EM T, BA400fEM,

o APMBREE, BA0%EIEFE, AD300EMAT, BAT00EM,

o ADM0%3BIE, BAMBZBELIEE, ADMS0BAT, BASS50fEM, \

o W EL10%EIETRTET HE, ALT00EAT, BA00MEM /
NEAFEND. TNTNORBEHIR(EESLEM?
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