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* 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 .\

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

T—FzhR< T—FEhR<

2 $Hih Bi7—4 |

2N DERRE
71 4 =]
BOED2ODME
T * Bob: MFICYIB I FFICH D)
° propomonahty (An allocation is proportional.) o Carol: TREWNFZSER N r’]‘éb‘(i?’&]grb\ B .
* Each thinks he or she received a portion that has size or IANDFIBE - gﬂj\jg;ﬁg!%;
value of at least 1/n. - 557 S
- . BobDFIBE [ 7"1/4—\"—@2)\ J\io}éi(gﬂ]) L Gty
* envy-freeness (An allocation is envy-free.) — — R
. . . . . Bob\\Carol | Kcake&% | /Ncake&
* Every player thinks he or she receives a portion that is at po— - -
least tied for largest, ot tied for most valuable and, hence, HEICHS /2 cake V> cake
does not envy any other player. FHZE(ZY) B | smaller cake | larger cake

,,,/;,,,\ o CarolDFIER
Lj’w)v—ﬁ\:)\wt%em%mJ EobpCag)

7\

Keakekd I cake& B
BEFICUB "> cake Y2 cake 4/ \
FHZEIZYD larger cake smaller cake
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T—F = R<

STV RRE

* BobDF|BF (=Carol DEELFR)

Bob\ Carol| 1/2LL E|1/2LLF| Min Max
THHE i\ X AN 1/2
bk 1/2 1/2 1/2

Max 1/2 X
Min 1/2

Bob : TFIIVEER: mA(Max) &/IMREEFIE (Min)
Carol: 3=y REEE /N (Min) BAIREFEE (Max)

T—FEHR< BAWV=L?)

[ H. Steinhaus, 1948 |
. See 3

The Steinhaus’ lone-divider procedure (3 players)
1. Bob AV7—F%1/3(£BobAESEY) 128]%
2. Carol H¥ acceptable cake EZITHWNEDEIEHHE
(D71 &EH1DIE acceptable cake DB ENSFEHT)
3. Ted % Carol ERIRDEZEAT.
Casel: Carol(or Ted)H32{E LA Lacceptable cake D35
Ted = Carol = Bob DIBIZ7—F%#H5
5. Case2: Carol, Ted&® acceptable cake NER1E

Carol, Ted&# acceptable THEULVT—F% Bob IZHIFT, HEYD
7 —F 2DV T2 A T[divide-and-choose] Z1T3.

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

T—FEHmRS BAWEL?)

The Steinhaus’ loan-divider procedure (3 playes)

* proportional division I T HETL 1V —DERE
* Bobldb&E5E1/3(EBobARS) piece [ZH]2
« Carol, Ted I& acceptable cake ZH%

e envy-free TIXAELY

« casel: Bob, Ted IFEEBIRFELLLAY, Carol [ Ted ZIRT ATREMEN S
5. (Tedh', BEAEZ S acceptable cake D KEFVVAZEDATREM
MNHbDT)

o case2: Carol, Ted [FHEBIRFELLVAY, Bob [& Carol A Ted DULVTH
WERT ATREME NS, (Carol & Ted D [divide-and-choose] [}
818 Bob 1D RT 50-50 [ZBABLMES, 2ADWLThHBI3LL
£ (EBobH D) cake #1555 D T)

T—x%HBE<C (nALV=z57?)
[7 HLW. Kuhn, 1967 t]
Kuhn A3 The Steinhaus’ loan-divider procedure (3

playes) 7 n ANRIZHESR
(Frobenius & Konig 0D combinatorial theorem IZEDIKTIL
SDPIN
(4 NBRIE Steinhaus R DL TLVZ5HLLY)

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

The Banach-Knaster last—diminisﬂgriprocedure

(Steinhaus AY 19485122 N (D%4E, R—5UEN) DT AT
TERIXDITHEK)
v\

T—FzhR<

[s. Banach-B. Knaster, mid-1940 |
> panaen v
The Banach-Knaster last-diminisher procedure (n 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 remainder.  (from *Fair Division”, p.35 [Steinhaus’ description 1%,10\30

T—FEhR<

The last-dimisher procedure

* proportional division Z{REE T BETL A v —DERE
s YBTLANV =5 £3E1/n&%E Z Bpicce ITHIDHTE

o envy-free TILZAELY
« Bl FIRIE F—LERICRTIZTILIVY—AD, HHERETY
SNTT—F M1 /nkY REN (EANES) EETHLZNEMELET
B FEREL T/ n&Y REWNT—FHEHED (B) ITFT<(EAR
B3) DT, AIFBEIRT.

7\
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F—LBEEREII A, ? F—LEBEREII AN ?
o s s . . 7°l/’f’\”— lay
7 —LERR game situations . BEREL, gian};;zw. @A, 3N, o nA, ..., )
s BHOBBREXTAR(TLAY—)AEEL, F2BM%E - BLEA BROBALSRAEM, KX BX, ...

b, TORREBIHLTHEICEELH>TLSIKR
B RE strategy

. N o TLAY—HAEYS51TE. (BR, £ER)
H— LI game theory

- F—LMRREMEETFLERVTERLL, TLA FIRERFBRIM payoff
— | ZE D%t 3L n I o BILANV—DEIRRER, ¥—LIERTL, HENES. BRI
Y—ROF @ﬂi&ﬁiﬂ’&n*}ii’é 25 ﬂ?é%jwr’v—a)ﬁéb\@ﬂmﬁﬁ. F118 payoff, TN udlity.
{ R J. von Neumann & O. Morgenstern 77%} ,7 =
(7~ LERERFTII104) DT REE
N ; . BILAY—(ZEHICEE QI TITE.
John von Neuman/(190 1957) s WA =L +53IC3Z2 = —La FRET, %E@lf%ﬂéfk%
‘ 200451198 (K) GO TER o ERAT—L BEORITFIERICKY, BERERE.
F— LI &I ? T— LRSI A ?
F—LDEEBE T—LDESE (BEEHaAT —L)

« BEAf extensive form

3:3) G= (N’{Si}ieN ’{fi}ieN)
(-1,4)
@,6) N={,2,---,n} LI —D&EE

2,1 Si :{SillSiZ!""Sim} LAY —i DEERES

y . fi 1§ xxS, > R .FL1v— oREmEK
o BEBERS strategic form, %R normal form

ANB | Sy | S, BRILAV—IFHEDFBRALEREL,
S, 3 . GIRETOILA Y —DREMHEETS.
A1
Sy, | 4 6 7\ 7N
F— LB T ? 2ANFERBATRT — L
EBHTF—LEBHT—L F—LdDIL—IL N ={L2}
- BILAY—DEBREIZH 1T BRTIE - TLAv—D8IE A
S, ={Si1:Si. ", Simt (i€ N) « BILAY—IF, WITICHIEERE GEtH )
& - LAY —DOFIEOHIE, ¥I1-F (BH)
1. TLAY—HRIZIE, FTLANV—DEHNEZHERIZDOL NY(s,8,) €5,xS,,
T, BHNDHEIMY RO EEELLL. fi(s1,8,) + f3(5,,5,) =0

o F—LIZ1ERY
« BTLAV—ZHIERERIZ, OTLAVY—AEDE
MELHMIEIRISMELN

HRAAENRIILELY FHNT—L

2. EBTODTLAV—HRIZ, LBREHRKIZOVTHAEE

MNRYILE, ZRICE DV THRRRET 5. . §7D4V—®HiLJ5§$ﬁB§li'ﬁBE
HERMEEARIL WhT—L
S, ={511, 121"+ Sum
4 . {sz =E§21vssljzv“'15§2n} / \
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2AFEBAFNT —L

FIB475 payoff matrix

o« BIY—L, BIB, V(s,s,)eS,xS,, f,(5,5,)+ f,(5,5,) =0
HOT, a;=f(s.8)=-1(s.s;)
EBLE, MYSHHBEEFBORERETIIATRES

2AFBNFNT — L

Examplel :

o ABEBEANISUTTHELS —LELTVS. WAELFOHRON—FK
FHOTHY, 1IEEIHROA—FEHL, h—FOBEDEZFBELELTESR
BEVSIT—LTHD. ST, AR RR—F 041T/1\—+D710D28K, BEA
T3 02T E A X D ID2DA—FEFHFS>TNSIENELZH A>T

L\aigaw—wwiﬁg

a, &, - &, -
11154731
Acfa]-|? %2 T T ABOHBE BEADRIBE
LU o : ANB | 75902 |Fvon| | ANB | 95702 [(F1row)
aml am2 amn AR—KF D4 2 -6 AR—K D4 2 6
Qo) 5 30 |Gy 5 (C3 D
v\ 7\
HF—LDfE: (\—rD7, FLYD10) F—LDfE
ANB Sp, Spy Spy
NIEB DB —L ANIEB AT —L SRR
sy, | 4 3 0
2=y RARE minimax principle
BXRIETLAv—

Example2:
o ABEBIANT—LELTLS. TAENIDT DDEEAHY, ABDFIF
RIEUTDBEYTHD. 2AIE, BREALGHIEELDREN?

¢ Example2CTLAVY—ADRE
© Hiligs, EWMorLEORBOBEG
min(2, 4,-1) = 2 (FL AV —BHL\HillEs, ZHS)

STV RARE minimax principle
* Example2 CTL AV —ADBDILIE TR

* BAVEIMEs, EMoT=&E, ATHH B ILBMEs, £]D
max(-2,2,4) =4

© BAVEBEs, EMoT=EE, ATHDHES S HEs, ZMD
max(4,2,-3) = 4

* BOVEiBsy EEOf-EE, ATHDHE D LB, ZTHD
max(-1,1,0) = 1

T EBSs, FBS (REBETHBRITHD)

AHEES, ETBEE, FIBIEBLN,
RS OREERS LRI LRI,

ANB Sp, Sp, Sp,
X > . B - B, ML ORBEOBIEIL
4 ) min@2,2,1)=1 (FLAr—BHEMs, ZM5)
Y - BB, RO EOREOBRER
SAs -3 0 min(4, -3, 0) = -3 (7‘&»{‘\"—13%3“%&%%2’&5)16)
— ks 205 (RETLHBIARIESND)
7\ v\
1OERBVHBERDIENTELDON?
NEHHERST — L
. 5= - sy | 2 4 1 2 = —
DA R ABRY — L EAENE I
Sas 4 3 0 E:V‘VOZ% IE {REEKHEE security level

* Example2: ‘

A
AN\B Sp, | Spy min | max

2| 4] 2 | v, =max mina,

G| 2 [ 2 || 1] 1

s 4 -3 0 -3
1

K&
maximin value

IXIIVRE
maximin principle
([BRAIETLAY—DTBRE]

RAEKE L max | 4 4

security level

I=TvHR(E
minimax value

v, = minmaxa;
i i

SZIVORRE
minimax principle
(B/MET LAY —DITBHIRE)
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c 2ADTLANY—DEHITZI =TI RRBIZEDSTIT
B9 HE, ELHDAN?

DAL HY B !
2

EFF
-~ ANB SBy Sy @
2NEBATIINT — L RN -
G| 2 2 1 i) .
HERET—LOME — FLAY—AQFHEERAUTORTEZONDF—LEERS.

TLAY—A, BRAENFNI=TVHIRRIBICEDUVTHERR
EETDHE, F—LORIXESIEDEMN? (1), (2)FhEhD
F—=LIZDOWTEZE

(1) (2)
ﬁ]"of)\a)%fu*—co)ig@ﬂ:illé . P AN\B SB1 SBZ SBg ANB 5]31 SBZ SB3
minmax a; = maxmina; =1 ~
i i Say 3 1 -1 Saq 5
AT — LM SAZ -1 0 2 SAZ 1
& ZRTREENS strictly determined | SAs 5 2 3 Sas 7
& I“HEENTHD] . .
y /
( Sa, * Spy *) 7 — LD ¥E R equilibrium point
2ANIEBNBRT — L 2NFEBAFNT —L
TP RS &R S B TR EL RS &R & B
* Example3: e Example3:
© ABEBIADT —LELTNS. TRENIDTODBEAHY, ABD -
HERZUTOBYTHS. 2A13, &R EALBBELLREN? ANB | sp, | sp, |(sp, | min | max
ANB Sp, Sp, Sp, Sa | 4] 2 0 | 4
Ga)l 4311 |1
Sy 4 2 0
Sa 4 3 SIS N e N
max | 4 2 1=v, = maxmina
Sas 1 -3 2 - X i
min

2=V, = minmaxa;
—

SRV RBERHAFELLLN ! ?

2AFRBNFINT — L
TR LR & B
* Propositionl: F1F1TFIA=[q;] NEZ OB,
max min a; < minmax a;
i j j i
T—LIFBICEBICRESNSEIFRSAL !

g

WAVE SIS & B R FEL,
T—LNBEICHEEHNTHEM?

2NFEBAFNT —L
PR ERRE &R & BB

* #8m saddle point
. THIA=[a,]I2BVT AEED |, jIZHL,

BHEYILDEE, (i, jo ) ZEDITHNDEREVL, 8 T

= ioo
RIEELS.

loJo

ay Ay | oA,
A=Ja.]= ..o <a. .
[ u] aiul aiujn aign a.l010 ,alcl
aml amje amn
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2NIEBAFNT —L
HF R LR A B

e Theorem1:
o (TN T — L EEICHEENTHA-ODLETTEH
&, ZORBTIIAICOELERIDDEENELET S L.
FIIDLE, BahtEa.

o EIBERE optimal strategy
< BER G, ) IFERBDOT, TLAV—ADEEE i* A
W&, TLAv—BALIVESEERZ Lo THDHED
V(A) E/FHEMNTE, Ef=, BOEE j* ZIDRY, AlX
HEEZATLRARERMSE L LETERL,. \

—> B i* ANAD SE L

2NEBAFNT —L
FOAR R LR A B

* Theorem2:
« BREBICHEENEZENS—LIZEWT, BEAINEHHD
BE, FYEROMEIFELL. F=, (%, %), (i Jo) DI
mEnIE, (i o), (i, )P ERTHS.

P ETERRE (L3 AT Al
© ©

@)
o /\

2ANIEBNBRT — L
PO ERRS &R S B

* Example3: | | |
AN\B sz1 sgz s:;3
— Sy -4 2 0
> SAZ 4 3 1
—b Saq 1 -3 2

FARRITERE,
B ORER

= [ mennmn | \

TEFRIETAEE!
REFIE T SRIEESAL !

2AIEBATNT — L
AUHREEE SR £ B

* Example3: q, 0, 0, )
— T P 20,(=123)
ANB | sy | sy, | Sps p,+p,+p;=1
Pitdosy | 4| 2 9;20,(] =1,21,3)
+0,+0, =
p s Sa, 4 3 0;+0,+0,
Ps—> Sa, 1 -3 2

LAY —BHEBIEELS1-EED, TLAV—ADHEHA
E1(p1531) =—4p,+4p,+ Py
E.(p.ss,) = 2p,+3p,—3p,
E1(p1333)= P, +2p;

0T, BAEHME Q0,0 DEETESLLED, AOBHFHA
E (p.0) = Ey(p.sg )0, + E(P.S5,)0, + E(P.Sg, )0

. 9 G G
2ANFEBAFNT —L o kT
P /s 4 2 0
HMEREE &R S ERBR Po [l s ][ 4 // £l |
* Example3: pyNew/ N1/ ] 5 2
TLAN—ADEEIEEL>-LED, LAY —BOHMEHA —
E,(5,,,9) =49, + 20, ot e
E, (S, 0)= 40,+30,+0; EA
EZ (SA3 ’ q) = Qq _3q2 + 2q3 mixed strategy

ADSEEBEZ (p,,p,,py) DR TEST2LED, BOFA
E,(p.a)= Ez(SAJ )P+ EZ(SAZ )P, + Ez(SAS ) Ps
FEDHBE, TUAY—ABBENENIEE(,p,py), (,:99) CHEMELof2EE,
BEILAVY—DYPFDRELUTOLSI12%4%.
E (p,d)=E(p,Sg )0 + E(P,Sg, )0, + E(P, S, )0y
{Ez( p,q) = E(SAUQ) P+ E(sszq) p, + E(SAalq) Ps
Fiz, COEEHSMIT, UTFARYIID. 7’1/4'\"—1—\!;%5?%?«?])5?!%7{1!: ,\
E(p.a) =E(p.a)=E,(p.Q) | JLAr—BafkmMe !

ERIR DA domination of strategies
TLAY—i DEEE h, k [2DUVT,
HEE h HYEER K EXET BT,

2AFBAFNT —L

3 BCERRE EEDS, €S, IZHLT,
* Example3: fi(s;,h) > f.(s;.k)
ANB| sp | sp, | sp, BRI TRIE.
=TEETR%)

S >S dominat
L L D) OMINAE | a g, mo R
RELEN— AABOER

4 3 1 2§52
2

L WXERRBEORE
| @l IEESHBERIFAL VLY
ANB sﬁsl s%z Sps ANB| sp, | sp,
Sa, 4 » 3 1 = S 3 1
Sas 1 >3 | 2 Sa, | 3| 2

\
AR EXEERREOREICLIHERNEFE
— S —LIXXEAE dominance solvable
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G G5 G2 Q3

2 NFEHR BRI — L s 2 NFEH A BRI — L
IR & HEE Pl 2 BEE B
* Example3: * Example3:

E(PYQ):E(P:SBZ)%*E(PYSBS)%
=(3p2_3p3)q2+(p2+2p3)q3
=3 P, -3(1- pz))qz +(pz +2(1- pz))(l_qz)

6 el e 2

SRR T BT R TS

- _ Bp LTS AT P e ';’\’~ L7 75
SL 4 4 fi
{ E(p,(L0) =6p, -3 E E 2 < %23#;:/.,";7,::##@:"1 o7
| | 774
E(p,(ovl))z_pz+2 ] ' 7~

ADREHEE p*=(0, 517, 2/7) i ‘ player B
{E((l,o),q) =2q,+1 0 57 1P 0[i7 0
E((0.2),q) =-5q, +2 y % \§ E(p,q) plaer A . / ~
BOBEEEE q*=(0, 117, 6/7) 7 N\ =(3p, -3(1- p,))q, ’ playerB
(p*,q%): Ot fE +(p, +2(1-p,))(1-q,)  playerA 1
9 U3 9 O3
’J SAS > £ N S, j’ SAS ~ Vs S N
2NEHRABENT — L o e 2NEHBAEBENT —L 0, S
B QB Plow 1217 RABKOEK Polow 1012
+ Example3: o p*,g* DEERDILEDLOT, BlLVTLVThAIZRT S
= — 2 TSRS, HESBMRE S ELEDN 2
0 Bp ADFEELEE p*=(0, 5/7, 2/7) BORBEHEE q*=(0, 1/7, 6/7)
'I\ _2A o player A [& 51\273:':3 3, 51\3793'5 2 HEFELLY,
player8 ot os o1 D0; + Pi0; = 32/49 DREETLEELVERITH S,

player A 7 playér B

LE-!
LML, ShidEEM @

« ZOEBKRREETERICANI-LT, REHIEAR
EShiz !
v N\ 7\

5 S
= RY =
TLAY—ADHBRSUTORTEASN DY —LEERS. N
TLAY—A, BAZNW TN ARE CE SO THIRRE * TLAN—A, BOMREE
F5E, T—LDRIEESGDZMN? Sp={sy li=L-+m}, Sy ={s, | j=1--,n}
; » © FUAY—ADFIBITHI
(1) AN\B Sp, | SB, (2) AN\B Sp, | Sw, a a, o a F SR %
S | 4] 2 sy | 3 |1 A-la)=|" F T R E(p.0)=p"Aq=) > a;pg;
sy, | 3|3 sy, | ‘1] 5 A o A =
ANB| sp, | Sp, | Spy | Sny ANB| sp, | sp, | Spy P=(PiPy) 5, =(0,-L-0)
Sy, 1 4 sy | 3] 2] 4 {p=0gst,m
s, | 414123 sa felild (O q{:ca,.(qé'd;&’jq:")l,-..,n)_’ S5, = (0, 4-+-0) v\
SA; 2 3 SA’% 2 1 _3 g+ +0, =1
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2NIEBAFNT —L 2ANFEBAFEMT —L
STRYIARERE . - STRVIRER o Newmann 1008
- TLAY—ADRIKE e - * Theorem3 [—J\V Nﬁfj

minE(p,q) —— v, =maxminE(p,q) . .
q ¢ maxmin E(p,q) = minmax E(p,
’ axml (p,a) in mé (p,q)

- FLAY—BOERIEK : .
,rnTaxE( {%)Eﬂ(—ﬁ v, =minmax E(p,q) *x1=, C*L’éﬁ‘/iﬁé'li‘%ﬁﬂ%ﬂ)%ﬂ(p*, q*)’&iﬂﬁr)ﬁéb\b\,
oo T R SR8 1T HFI8 v(A) £7—LDIEENS.
QERMEL TSR V(A) = p* Aq* = a pq
(A):=p* Aq 21; /PiC;

HERIZETD
HUBE A DR S

* Proposition2 * Theorem4
i < mi HEE D (p*, ) AN E R THAODBE+DEH,
maxmin E(p,q) < minmax E(p,q) (p*, ¢) D% E(p, o) DEAETHAHoE. BB,
v\ vp.d, E(p,q*) < E(p*.q*) < E(p*,q) Y\

MBI, mip*liﬂ‘éwﬁﬂﬁﬁt
ADP* DB, BlEg*SF 2DHBET /N

2AEHRABMT —L 2ANFEBAETEMT —L
IRV IREHR IRV IRER
* Theoremb5 * Example4 &y
Cps - N 9 9 9 q q
V(A) BT —LOIE, (0%, 09 B H A THE DO DBE 3 o 1o ToTs I\
R ES B | B, | Bs | By | %Bsf 1 \
Vi, J, E(S,.0%) < E(p*,0*) <E(p*.Sg)) P spyy | 2152 |13=%3 \))\(
MEITT HE. I Pol S0y | 2 | 25411501 o7 N
. sy | 41321
Vi=1---,m, » a.q; <E(p*,q*
2,20, < B0 E(p,S5) =20, +5p, =7p, +5 PR 1
Ffne Y—_—_n 12n —_2n 1.9 2
S\Piog,/ PLT 4P, e

Vi=1--.n, E(p*0%) <D a;p; E(p,Ss.) = 2P, +4p, =—2p, +4 "
- \ E(p.Sq,) =3P, = P, = 4P, -1 =20
/ Eln :4\:'2“ 77
S\Mi9B ) =M

# 4 =
ZAQEijjg*DIT_-/—\ ERsEA .
EE3:
== = = s = ~ o -
STV REHE \ TLAV—ADHEERDPLUTDRTEIONDS —LEEZD.
. ExampleS:—ﬂ%d)zgz"r‘—A TLAY—A, BB ENZENEAFSARBICE SO THRRRE
5 T BEATET RIET AR EIBL TLORBELDM?
Sy | By | = wfg ;‘E‘;_‘Sﬁiﬂl%{—iiébi a
COEE, T E(p,Sg,) & E(pSs,)
Py s a a " O s e b
A | Bu | A U sy, 0) & E(5,,0) 133 AERD. M [ANB ss, | Spy (2) [ANB Sp, | Sw,
Pl sy, | @ | A
Saq 4 -2 SAy 3 1
E(pvsaj)=a11p1+anpz S -3 3 S -1 5
a 71:"§ﬁ a,-a, E(p, SBQ)=312 P +3zP; 2 2
(P py)= — 2 217 " . 27 ] E(SA]q):a'llql-'-a'quZ
a11 a21+a22 a12 all a21+a22 alZ E(SAQq) :a21q1+azzqz
(q"q*):( a4~ ) Ay —ay
v Q=8 8y —8y Ay~ Ty =8y / \ / \
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2AFBRNFNT — L

QAT — LR ETEE

C FUA T —ADFIBTIIER AR p
Prjdy &, A,
Pzl @y 8 v & FEHBE...

max.u
st. Zaij pizu (j=1--,n)
i1

Pl 8m | 8mp i By

E(va;)zzZlailpi zu m
E(p.Ss,) =2 a,P >u Z‘p‘ =1
' T P20 (i=1m)

: " .
E(pxSBn) = z,zlam pi 2u

> max.u v \

2AFBAFNT —L

PAENT — LR EE
© TLAY—BOHBIIILRERE g

11 m

>a171 d, A,
a, a, a, FLDBE..
AR min. w
Non 2, o a,

. : st. Y a,q;<w (i=1--,m)
E(sﬁ'a):Z?;iaijQJ <w 1
K o)
E(S&‘q)?-zjzlazjqj <w qu =1
i = -
0,20 (j=1-1)

-
E(sy, Q) :Z:J:laquJ <w

—> min. w v\

2NEHRABENT — L
CANENS — LSRR E .
TLAY—ADRIE (P) FLAY—BORME (D)

max.u min.w
m n

st. Dagpzu (j=L--,n) |st. > aq;<w (i=1---,m)
i=1 =1

zpizl quzl

i1 . =
P20 (i=1-m) T0,20 (j=1-m)

* Theorem6
(P), (D) DEEEEH (p*, u*), (g%, w*)DEE, (p*, g*)
BT —LDHERTHY, vi= = wHS—LDETHS

2AFBNFNT —L

2AEMT —LERRETEE
 Example6: Lo AlTA

AN\B ?%f &= ﬁl@ min | max

Clol2|a| -

o2l o0 4| 2|2

QY| 7 | 40| 4 TELIUBE
max | 7 2 4 —2=v, =maxmina

! ]
2 X
2=V, =minmaxa;
'y
AT —bt, KEEBEIEFELAL.
MBI TIES =Ty IR RISFELLEL.

min

J; 0, O3
_ plif;{%' 0217
QANEBTT — LR EHE X po| ™ [2]0]4
* Example6: Lo AlTA P3| BR[| 7|4]0
max. u min. w
st.  —2p,+7ps=u st. 2q,-7q,<w
2p, —4p,>u -2q, +4qg, <w

—7p,+4p, >u 70, - 40, <w
P, +p, +p,=1 G +0, +Q;=1
P Py P20 G Qo G20

B2 WxtR et EERE
self-dual P

(Py*, P2, P5*)=(0.538462, 0.153846, 0.307692), U*=0
(@,*, 0,*, 05%)=(0.538462, 0.153846, 0.307692), wr=(

I
EEA4
BEAES—L

TLAY—A,BAZRI0AEEF#RITTR-EOHMAERITI>TH
LEITERODT —LEEZD. MALLR, HAINIEALLENTHA
DEFHBEL, BIFAIZI00MZEZILS. HI2ROBEEDH-EAESHEIEB
DFLHEL, AIXBIZI00AZXILS. COY—LDEXESHEEMN? BED
AREOHEATERE L.

ik D2 VA7 En N

2REBEA—D—AMLEBR I, B ARVEZRFELTINS. HIFETYTT
FOIZLOFEFHI>TL=. BKTIE, LWFNE2005 TRFELTLSDD, &
BOBRELT, ZTNTNEREMBREUN10%EIFILTENDHS.
o WEHELTBEABIHEOMFIZED, AHC0EMT, BA400EM,

o ADMEZEBE, BAM0%BIESE, AD00fEAT, BAY700fEM,

. ADM0%BIE, BAEZELZE, ADNM50EM T, BAS50EM,

o WEB10%EIEFTRFETHE, ANT00EMAT, BA300{EM / \
MNEAFEND. ThZNOREEHE (X E 7DD ?
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