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T—FEHR<

Bob & Carol [T —F (k1A )ZFEH-TET-.
PAICHEIZHEZ-L\DEN, 2AIXBEHDO 9 A
HFELYDNSNVNERTESLY, [TADIZED.

7\

R 7E : The cake is divisible: it can be cut at any point without destroying its value.

T—FehR<

One divides,
the other chooses.
You Cut, I Choose !

e BoblZH—FX#Y5H, CarollTr—FZ:E (XS

f=1ZL, ChIFCORREDME I TIRALT7ILT YR L !

BRI

* 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)

7\
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FENFEI2OOME

° pl‘OpOftiOﬁahtV (An allocation is proportional.)

* Each thinks he or she received a portion that has size or
value of at least 1/n.

* envy-freeness (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.

TLAY—ZADZE LE } v \

T—FEMHRS (BAWV=L7?)

H. Steinhaus, 1948

The Steinhaus’ lone-divider procedure (3 players)
1. Bob A7 —F%1/3(&BobMNESRY) 2815
2. Carol h acceptable cake EZITHEWEDZEIEH
(D7 EH1DIF acceptable cake MBHBEVNIEHT)
3. Ted ¥ Carol ERIFRDZEXTTD.
Casel: Carol(or Ted)H 2B LA Lacceptable cake D385
Ted — Carol — Bob DEIZ7—FZE S

5. Case2: Carol, Ted&# acceptable cake H¥E 2 11

Carol, Ted&® acceptable THELV7—F% Bob [ZHIF T, ZYD
‘7—F(ZDL VT2 A T[divide-and-choose] & 1T .

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

2010/11/9
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T—FEHRS BAWV=L7?)

The Steinhaus’ loan-divider procedure (3 playes)

* proportional division ZREET HETL AV —DEHRE
* Bobl&B&5E1/3(EBobAES) piece TS
¢ Carol, Ted I acceptable cake ZER%

e envy-free TIH7ELY

o cascl: Bob, Ted [ZEEEIRFELZLA, Carol (X Ted ZWRT ATREMELH
5. (Tedh®, A HEZ B acceptable cake D RKEFWNAHEFENDHATBEME
NHHDT)

* case2: Carol, Ted [EHEEIRFELLLVAY, Bob [X Carol A Ted DLNT 1
MWERO ATREME A $HSD. (Carol & Ted D [divide-and-choose] D&
8758 Bob MHR T 50-50 (LBALMER, 2ADLThHbhi1/3LL
£ (EBobAYRS) cake #15HD T)

T—FZ R (nAWMV=z57?)

H.W. Kuhn, 1967

Kuhn /Y The Steinhaus’ loan-divider procedure (3

playes) j‘C_ HAH&':HE gE
(Frobenius & Konig @) combinatorial theorem | ZEHOKTL
YR L)
(4 NBRIZ Steinhaus HERDULNTULIM=5LLY)

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

The Banach-Knaster last-diminisher procedure

(Steinhaus AY 19485122 N (D FE, F—F RN DT AT
TEHRXDETHER)
v\
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[ S. Banach-B. Knaster, mid-1940

The Banach-Knaster last-diminisher procedure (a players)

* The partners being ranged A,B,C,...,N. A cuts from the cake
an arbitrary 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 temainder.  (from “Fair Division”, p.35 [Steinhaus’ description 1946 | p.103))

T—FehR<

The last-dimisher procedure

* proportional division ZREET HETL AV —DEHRL
. @]%}jb’f‘\"_ﬁ“"‘:—);agl/n&%iépiece IZY)5Z&

e envy-free TILAELY
- B PIZIE, F—LEERITRITETILAY—AD, HEIEETY
N7 —F D1 /nkYREN(EADRS) EETELENERRLT
ERV. FBREL T/ nkYKREWNT—F AN (B) IZ1T<(EAN
B3) DT, AIEBEHRT.

7\
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F— LR R game situations

c BEROBRRARETRTLAVY—) I HFEL, F2BME
b, TOREFEZEHBLTHEIKREFELHO>TLSDRIR

7 —LIE5E game theory

o T—LHRREHEETILEROTEREL, TLA
Y—RDOFMEDRILEG NESITT DR

J. von Neumann & O. Morgenstern ’
M7 — LR AR FITEN (1944)

John von Neuman/(1903\1957)
2004511 A9H (K) BT DTEHR

T—LIEmE M ?
TLAVY—DESE

LAY — player N={1,2, ..., n}
- BERREL, TBITHEMRK. QA 3A, .., 0\, ..., ®)
o Bl AN, EHOBEANSKLI AR BE BXR, ...
TLAY—i DEIRES
EJZE% strategy Si={Si, Siz> ---»Sim} ~ (IEN)
o TLAY—HEYS51TE). (AR, &R

U
. P . JLMy /@*'Jf.ﬁf';ﬁxﬂl
F1FEFIFEAE pavoff f:$,XS,...xS, >R (iEN)

« BILAV—DHEBRER, 7—LKKRTL, #HRENHD. BRI
W BETLAV—DE oM DFHEIE. FIFF payoff, N udlity.

F—LDESE
G = (N, (S hons o)

BILAY—IEEEOFEEALEREL |\
ClELTOTILA Y —DEE LTS

2010/11/9
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T—LIEmE XM ?
BF—LOERBRH

BB extensive form

S (3,-3)
> (14
™ S (2,-6)
B 2

A B

o ERBEAZ strategic form, #Z2#ERS normal form

ANB | Sy | Sg,
Sy, | 3 1
Sy, | 4 6 7\

F— LIRS AT ?
kB HY —LEBHY —L
s BTLANV—DEBREIZE TSR

1. TLAVY—RICIE, FTLAV—DEDZREZHBRIZDL
T, BHEDDHHEMYRDIITFELEL.

MR EEARILLAELY EHBHT—L

2. ETOTLAY—EIZ, LHREHBEICOVTOEE
MRRYILS, ZNITEDVTHERES .

MR A B AT Bhs—Ls
7\
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Ex

amplel :

2ADT LAV —ABEBEAN AU B ET— L]

LTS

- TLAT—RRBICI ORI EEREES
C 2ANDTUAN—OREEENFALLLABDBS, s (% =), 5, (% X

B DIoBEADES

N={1,2}

Si=1{Sii> Spt» (IEN)

o REHLTH 0B FAL2HEN, ZEHLT f:5,xS,—>R, (i€N)
FABEANDIFAES
Bof-bHEFMSIHES LEE)-2 LR E)-2
fl (i%s %) =-1 fZ (i%s %) =1
fl(%,§)=-2 fZ(%>§)=2
f(E =) =1 f, (& =)=-1
ABDFIEE pEAOREE T &R
ANB| & | E ||A\B| X | &
= 2 -1 = -2 1 / \
= | 2|1 E | 2|1

2ANFEBAFNT —L

Example2:

© ABEBSANT—LZELTVS. ENENIDT DODEHLHY, ABDFF
RIFUTOBYTHD. 2AE, BREAGBIBELDINEN?

AX\B Sp,4 Sp, Sp,
S -2 4 -1
SA, 2 2
Sa, -3 0

2010/11/9
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ANX\B Sp, Sp, Sp,

L NIEHHERS — L N

Sy 2 2 1

Sas 4 3 0

—

SZYYYARE  minimax principle
. ExampleZ—C“jl/’f’V—AO)E'\% RAALTL AP
© Bibgs, EMOILEOREBDOEEL

min(-2, 4, -1) = 2 (FL AV —BHEilgs, ZHD)
© Bibks, TMOLEOREBOEEL

min@2,2, 1) =1 (FLAVY—BA Biligs, ZED)
© Biligs, EMoT-LEOREBOREL

min(4, -3, 0) = -3 (FLAV—BHEilgs, ZHD)

T s, FB5 (RETHHBIARESND)

7\
| AoLBLRIBEBRILNTERON? |
ANB | sy, Sp, Sp,
2 AR HBHS— L N ERERE
Sa, 4 3 0

=YYV RRE  minimax principle
. ExampleZ—GjoD4’V—A75§B0)fLi%f:E§
. Bbfﬁﬁﬁﬁsmﬁﬂiof:t%, ATHS Eﬁj\liﬁﬁﬂiﬁsj\féﬁyé
max(-2,2,4) = 4
. BbfﬁﬁﬁﬁSBZ’éﬂiof:t%, ATHDHE 7 [TEREs | ZHD
max(4,2,-3) = 4

- BANHBES, ERoT-LE, ATHAEH LB, £13
max(-1,1,0) = 1

T BiEs, 5 (RETHLEERITHD)

AIZEEES \ EHBHLEE, FlfF1ERLON, r \
ENUNDEIEERHEFFIMLUTICNS.

2010/11/9
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I=TYHREHE fREEAK#E security level
¢ Example2: ‘

V. o=
ANB | s, | s, min |max| Y¥¥3~iE

maximin value
SAq -2 4 -1 -2

v = max min a;

sv, | 4] 3] 0| 3
1

fREEKEE |

; >pmax | 4 | 4 TFLIURE
security level v Rt
. maximin principle
LT 1 (BAILTLAX—DF HFRE)
S=VIRIE —
minimax value STV IRRE V. =V
— 5 minimax principle 1 — V2 N
V; = minmaxa; (BMETLA T — D IEIE)

2AIERHERS — L R

51\1

-1
G| 2 2 1
BWERET—LDIE RN ERR

c 2ADTL AN —MELITZT 2TV IRBRBIZEDNTIT
I BE, ESLHBEDOM?

— e - 48 F~ bté Lb\f:
fRICADEKRTD I E(ZF|E 4
-
minmax a; = maxmina; =1 -
i i

AFNT —LMW
[BZIRESND strictly determined ]
[EZ(CHEEMNTHS

7\
( SA, x, SBs *) = LDY¥E R equilibrium point

Confidential 10
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TLANV—ADFBRAUTDRTEZOND T —LEEZD.

TLAY—A, BRENFNZS =TI RREBIZE DUV TEES R
EETHE T—LDRIFESREZM? (1), 2Q)FhEThD

F—LIZDOWTEZ &K

(1)

(2)

ANB| sy, | Sp, | S, ANB| sg, | sp, | g,
N 1 Sy | 5| 6
sp, | -1 2 sy, | 1 8
SA3 5 SA, 7 2
7\

2AFEBAFNT —L

AR R S B
¢ Example3:

« ABEBSANT—LELTVS. ENENIDT DDEBEELHY, AZD
FBRIIUTDBEYTHS. 2A[F, EREALGBRRELLENEN?

AN\B Sp, Sp, Sp,
S, | 4 2 0
Sa, 4 3 1
SA, 1 -3 2

2010/11/9

11



Confidential

2AFEBNFNT —L
PP B S &R A RS

¢ Example3:
ANB | s | sp, @ min | max
sap | 4] 2 0 -4
G| 4 | 3] 11 |1
Sas 1 -3 2 -3 TEUIUEEE
max | 4 2 1=V, = max min a;
min & o
2 =V, = min max g,

j

J
STy RERRE

STV RAYEENFELLGL ! ?

s\

2ANFEBNFNT —L
PP B RS &R A RS

* Propositionl
FIFITHA=[g| N5 A o T=F, LITFARYILD

max min g; < minmax a;
1 J J 1

F—LIXEICEEBITRESNSEIIRSEL !

'

WAVESESERICHE RNEEL,
T— LA BREICHEENTHEIMN ?

2010/11/9

12
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2AFEBNFNT —L
PP B S &R A RS

* $2  saddle point
« T5IA=[a]I2EVLT. FED |, j XL,

a. <la . |<a .
o IoJo lo)J
MEEYILDEE, iy, o) ECDIIFIDBEALEN, a FE
RIEELS.
_a11 aljo ap |
A=[a;]= a, | Ay a,, (% = S
: ' y \
a, - aij e A

2ANFEBNFNT —L
PP B RS &R A RS

* Theoreml
s (TN T —LHLBEICZEENTHLI-ODBLE+TDE
HI1X, ZORBATHAIZDELESH I DD ANEFET S
& F-IDEE, BaNIE A,

« EEERE optimal strategy
B S (%, %) [XEEABDT, LAY —ALEER i* 2 H
WBE, TLAY—BHLIMEDEREE L THDRED
V(A) 2185 EMTE, -, BAEE j* 2EBBEY, AlE
ﬁﬁﬁ%’é%if%*‘l%’é%?]ﬂéﬁéC&li'@%ﬁh\./ "

— BRES i* HSA D B EE R

Confidential 13



Confidential

2AFEBNFNT —L
PP B S &R A RS

¢ Theorem?2

« BEICHEEHESZMT —LIZEWNT, WEANEHHD
BBE, SHEEADEIZSELLN. E12, (%)), (4 o) A
W REsIE, (1%, >, BB RTHS.

1E) 1T B (L 32 4 v
: ® . :

(bIREID

v\
2ANEBNFMT —L
FAR B RS &R & B
* Example3: | | |
A\ Y v
ANB]| sp, | sp, | g,
- SAl -4 2 0
- SAZ 4 1
—P Sa, 1 3 2
TP RIETAEE ! |:> Eiﬁkﬁ’ﬂ?ﬁ;ﬁ%‘,
REFE T SRIEESAN ! REEDOHER

> | HHnARE \

2010/11/9
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2AEBAFMT — L
SRR R A

¢ Example3: J; P 03 .
‘l‘ ‘l‘ ‘l‘ pi 2 0’ (I = 1’2a3)
ANB | sy | sy, | spy P+ P+ Py =1
Pi—b> sy, -4 2 0 q;=0,(j = 1,21,3)
+Q,+0Q, =
p2 N SA2 4 3 1 ql q2 q3
Ps—> SAg 1 -3 2

TLAY—BONEHIRELS1-EED, TLAVY—ADHAFHA
El(p,SBI)z —4p, +4p,+p,
El(p!SBz) = 2p1 +3p2 _3p3
El(p'SBz)z P, +2p,
$2T, BOBBIRE (q,,q) DEETESEED, ADHIHHA
E/(p.a)= El(p’sa1 ), + E1(p!SBZ)q2 + El(pisBS)q3

2 NIE N EFIS — L ST

W . Wi P1 Say -4 / 2N o
B S &R A B o [ s 1T /] 5 | 1
¢ Example3: o/ N/ /] 3] 2

E2 (SAl > q) = _4q1 + 2q2 pure strategy
E,(S,,,0)= 44, +30, +0, BAMEE
EZ (SA3 > q) = Q- 3q2 + 2q3 mixed strategy
AN B EBEE (p,.p,py) DHEETEST2EED, BOKAFHA
E,(p.q)= Ez(SAl )P, + EZ(SA2 )P, + Ez(SA3 ,q) P;

FEHBE, TLAY—A, BBENENTEE (D, popy), (1dnqy) CRBREEESf2LE,
HEILAN—DEEMAITLUTDKSIZHS.
E,(p,a) =E(p,sg )d, + E(P,Sg )0, + E(P,Sg );
{Ez( P,q) = E(Sx. )P, + E(Ss. )P, + E(S4 Q) Ps
Fte, COLEHLHIT, UTFARYILD. ;t,ﬁ.ﬂﬁ;mﬁﬁa%fm!\
E(p.9)=E(p.d)=E,(P.0) | FJLAv—Bi3fitriaLs/ !

TLAN—ADBEBEELST-LED, TLAVY—BOEFHA ]\

2010/11/9
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DAFERRNBRIS — L | WEOER domiasion of s
X FC B B BEES 1 ASHES | £ AT HLL,

FED S, €S, ITHLT,

* Example3: fi(s_i,h) > fi(s.k)
ANB| sy | s, | sp, HATIRE ”
wxEmEs s, | 4 | 2 | 0 QD ReRE
A A A A =7
. F=EM55K R )
XECHE 154, 4 3 1 dominate | o o, mLEBRE
S 1 _3 2 RELGVN— HEHOESR
A3 BXEBRBRREORE
| @| [XESNDERRIE ALV
AN\B S\gl s%z Sp, ANB]| s, | sg,
Sa, 1 »-3 2 Sa, | -3 2

\
R KRR EDREICKSEALNFE 4
— H—LAIEXFZE AR dominance solvable

d; O3
ZAQFTﬁjJ:I—J%*Db:_A 0, A:B S;sz Slss
R A B ps| s | 3| 2

¢ Example3:

E(p,q) = E(P,Sg,)q, + E(P.Sg,)0;
:(3 P, _3p3)Q2 +(p2 +2p3)q3
=3 P, _3(1_ pz))qz +(p2 +2(1_ pz))(l_qz)

[=(pz 1—|oz)(_33 ;J[lfzqz}—a(p,q)}

{E( p.(1,0))=6p, -3 Ey
E(p.(0.1)) =-p, +2 ]

ADTREHRE p*=(0, 5/7, 2/7)

{E((LO),Q) =20, +1 of
E((0,1),q) =50, +2

B &EEME q*=( 0, 1/7, 6/7) '

Confidential 16



Confidential

d; O3
2B NI —L [T
R B BB NEE
¢ Example3: Z*}’/ 4’
2
Be 0
player B
E(p,(]) player A
=(@3p, - 3(1- p,)); oherB
+(p, +2(1-p,))1-0,) player A 10
d; O3
2B NERY —Ls [T
BRSO Pol sn | 5] 2

¢ Example3:

0.5 0.75 06%
player A 5/7 player B

2010/11/9

17
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O, Qs
2ANERATIIT — L T
ﬁﬁ“ﬁilﬂﬁw,’é‘\ﬂ* Paf sy, | 3] 2

o pro* DHERDLLEDLT, 5ILVTLTF NIRRT S
HED, BEEREBMNREREZLZOMN?

ADEEERE p*=(0, 5/7, 2/7) BD&EEHE q*=( 0, 1/7, 6/7)
* player A (XS, 5853, S, 55 2 AAEELLAY,
P0; + P;0; =32/49 DHERTEELLEWERIZHS.

LE-T=!
LHL, ChixEHHN @

« COESHKRELETERICANELT, REEEAR
EStiz ! Y\

EHE2:

TLANV—ADFBRAUTDRTEZOND T —LEEZD.
TLANY—A, BAENZTNEFHAREICE DO THERE
9B T—LDRIIESLDM?

(1) ANB| sp, | s, (2) ANB| sp, | sg,
SA4 4 -2 S, 3 1
SA, -3 3 S, -1 5
(3) (4)

ANB]| sp, | sp, | Sp; | Sp, ANB]| sp, | sp, | s,
SAL 3 1 3| 4 SA4 312 | 4
SA, 4 | 2 sa, el \O
sv, | 2|3 v, | 21 ]2

2010/11/9
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STIYYIRATEHE
o TLAX—A, BOFFEE

Sp=18y [i=1-,m},S, ={SBj | j=1--,n}
o TLAY—ADFFITHI (BOEKXRITH)

&, a, - @, 48
& a8y Ay *“1¥fﬁ? n
o E(p.a)=p"Ag=) > a;pa;

A:[aij]: .
Ay Ay @ i=l j=1

mn

« TLAY—A, BOEEHE
P=(P, " P,) ——> 8, =(0,-+,1,--,0)
Py oo+ Py =1
{brrs b
qz(q 9"'aqn) —> . S..— O,---,l’...’o
fah vy ( D\
qb...’qnzo

2AFEBAFNT —L

STIYVORTEHE
o TLAN—ADRIEKE

min E(p,q) —— Vv, =maxmin E(p,q)
q poa

p LT =K

- L1V —BDORIIKE

max E(p,q) —— V.= mqinmglx E(p,q)
P
qZRELTHIFEL RN

* Proposition2

max min E(p, () < minmax E(p,q)
P g qa P

7\

Confidential

2010/11/9
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2AFEBAFNT —L

E:?“yOZ,HfIE J- von Neumann, 1928

* Theorem3
max min E(p,q) = minmax E(p,q)
b g a P

Ff-, INERILSEHEBEDO (p*, g*) & R &Y,
B EIZHITHHE v(A) ’&’fm—lﬁwﬂ”a&b\i

V(A):=p* Ag*=> > a,pq; [ mwsicsiTs
S5 0 | mesmEs

J

* Theorem4
EREDHM (p*, g ) AR THA-ODWE+ T EHT,
(p*, q*) HEEEL E(p, q) DE R ThHAH_ L. Blb,

vp,d, E(p.q*)<E(p*,q*)<E(p*,q)
ML T B E. | stiq 0B, AlZp =S 200FERX

[ AbSp*0Bs, BlZqHI=F 2DAEEEN

2AFEBAFNT —L

STYYIRAERE
* Theoremb
V(A) BT —LDIE, (p*, g*) MR THA=HDKE
TR &I
Vi, j, E(5,,0%) < E(P*,0%) < E(p*,sg )
MRILTHIE. I

Vi=1--,m, > a,q; < E(p*,q%)
j=1

Vj=L1--,n, E(p*,0%)<> a;p;
B 7\

2010/11/9
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2AFEBAFNT —L

STIVIRTEE

¢ Example4
g % 3 94 s
ANB]| sp, | s, | Sp, | S, | SBs
Pi| sy, 21 -1« 2 3 =
Po| sp, | 31254150
Say | 4|1 ]3] -2] -
E(P,Sg ) =—-2p,+5p, =—7p, +5 <1 2
Fine \—_nNn 197N —_2n 19 P,
=(P535g,/ PrT=P, =P +%
E(paSBS):2p1+4p2:_2p1+4 4 3
E(P,Sg,)=3p,— P, =4p, -1 p*=(5.7,0)
Finc Y—2n 7
=\UM>9B, ) = 2 VI
2ANEHRATNT —L
STYYIRAERE
* Example5: —figMD2 x 27— L
9 9
ANGB : - AL FEETNIETNARER.
5By | SB, :> BiThiE, EEBEREEZ SN,

Pl sy, | an | ap

Pol sy, | @ | Ay

¥R
ok ) —ay, a, -4,
(plapz)_( >
Q-8 tay—a, 8,-8,+a,—4a,

ay—a, a,—ay
a,-a,t+tay - a,-a,+a,;—a,

(qf,q;){

CDEE, Y E(p.ss,) & E(P.Ss) B
U E(SAl,q) t E(SAz,q) liﬁ,,ﬁ“i T

E(p,SB,) =a,,p, +3,p,
E( P, Sg, )=a,p +ayP,
E(SA,Q) =a,,q, +a,,q,
E(SAzq) =a,0; +ay0q,

7\

2010/11/9
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EE 3

TLANV—ADFBRAUTDRTEZOND T —LEEZD.

TLAY—A, BRNENETNHAFHAREBICE DV THERTE
9B T—LDRIIESLHDMN?

maxmin{E( P,Sg ), E(P,Sg, ),
p

LE(p.Sg )]

(1) (2)
ANB/| sp, | s, ANB| sp, | sp,
SA4 4 -2 SA4 3 1
Sa, | -3 3 S, -1 5
7\
F1 4 T S
2NEBAFNT —L
2AFEMT — LEBERETEE
¢ LAY —ADFIGTHIER S EBE p
1 a11 a12 a, i
5321 Sazz an Be...
IR o max.u
gam] amz .§amn St a,p,+---+a,p,=u
a, P+ +ag, py 22U
E(p, Sg, ) :Lanpl"' a;.}--p;i' 8y P a 0. +...4+a >Uu
‘E( P, SBZ) :Lalzv_lplu-ﬂ'ﬁazz Pyt +an, Py " %1 + o4 Fr)nmn :ml
‘E(p’SBn) =‘éﬁln Py +85,Py -+ 85, Py pl’ o pm 20

2010/11/9
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2AFEBAFNT —L

DANSEMT — LR ETEE
+ TLAY—BOREKTI (ADFIGTI) SREEBS q
d

n

In

gan a, -

FEDHBE. .

az] 8y 8y .

o : min. W

st. 4,0, +---+q,,9,<W
a0, +--+a,,0, s W

faw A v Ay,

mn §

E(SA, >Q) = a1¢Q1 “f_.-aizqz +eo a0,

a +---+a <wW
SE(SAz’q):329.1""+a22q2+"'+a2nqn mlgll + “+qr:n:n
E(SAm,q)=amlq1+am2q2+"'+amnqn qla Y qn >0

mqin nlaX{E(SAl 9q)7 E(SA2 7q)9' ) E(sAm 5 q)}

7\

2N AFNT — L
D NEHY — LRI

TLANY—ADFELIERE ﬁm‘ T4V —BDHEILEIE
(LPOXRIE:P)

(LPO R >t fE7E: D)
max.Uu min.w
st. a11p1+---+am1pm2u st. a“q1+---+amqn£w
a12p1+"'+am2pm2u a21q1+---+a2nqnsw
a,p,+---+ag, mZU am1q1+"'+amnanW
P+ +p, =1 q,+---+q, =1
Py, s meO 7 Qs - anO 7

) (P) (D) EHIZBBREE (p=(1,0,...,0), 0=(1,0,...,0)) B’ 5D TEITEHE.
SWREEELY, REBILFEL, REEX—HT S

Theoremb6

(P), (D) DFEMH (p*, u*), (g*, W) DEF, (p*, g*) HY7—LD
HEETHY, vi=urt=whRT—LDETHD
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2ANFEBAFNT —L

CAEMYT —LEERETEE
* Example6: Lo AITA

| a ]
ANB| & | ® Q|| min | max
[ 9%
G 0 2 -7 -7
@ 2 04| 2]
BR 7 40| 4 [<x s
max 7 2 4 —2 =V, = maxmin g;
i j
min 2 X
2=V, = min max
 §
WML AY—,t, TEHRIEEELARL.
MR TIES =Ty A E R IEFELEL.
jj - ;3,; q2 q3
2ANEBANFFYT —L (b [F e
Pi| & [0 ]2]7
I NEHS — LS E S CIEIE
* Example6: CoAlTA P3| ®WR| 7|40
max.u min. W
st -2p,+7p,2u st. 20,-70, <w
2p, —4p,>u —20, +40, <W
7P, +4p, 2U 7q, —44q, W
P+ Db, +p3:1 9, +0Q, +Q3:1
pl? pza p3 Z0 qp qz, q3 ZO

B & Wt #R 72 51 e S 8
self-dual LP

(P*, P*, P3*)=(0:338462, 0.153846, 0.307692), u*=0 ,
(1%, 0,%, 05%)=(0.538462, 0.153846, 0.307692), w=
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EE4

LPIZ K5I fE DK fiE
« 2ADTLA¥Y—A,BlE, TLAY—ADFIBITH (BDIE
KITINMNUTTERAONES —LET S £TLAV—

DEZLPTRL, HERRET —LDIEZRDH L.

ANB| sp, | sp, | Sp,
SA4 1 5 -2
Sa, 4
Sa, | 2 3

Z5 X Ek
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