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

T—FEHR<

» You Cut, I Choose ! (One divides, the other chooses.)
s BoblZ#r—FZUIHHE, Caroll2r—F & EIEES

=20, SNIFCOEBEDIMR | TIEAELT7ILTYX L] !
(Bobl2EDKSITHIS BB DIFEIFZLY. BoblEES DEETHIS)
(CarollE D KSISEIEE BHDIBEITAELY. CarollFES DEETRESR)

AR

* 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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& 1D FF>TIELL2DDMHE
* groportiona]itg (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.

[ FLAN—D2ADEE EE D2 DB (%S } v\

T—FEMHRS (BAW=E7?)
H. Steinhaus, 1948

The Steinhaus’ lone-divider procedure (3 players)
1. Bob M7 —F &30 B9 5L bwuszancrscazs
2-1. Carol HY acceptable cake EZITHELEDZEIEHE
2-2. Ted & Carol ERIBRD ZEZEATS.

(CaroldTedd, DEKEB1DIE acceptable THHZEITEE)

3. casel: Carol (or Ted) H32{E LA _Eacceptable cake H&HDHE
Ted—Carol—Bob (or Carol>Ted—Bob) DIBEIZ7r—FZE5
case2: Carol, Ted&d acceptable cake B\ R EDIHE

Carol, Ted&# acceptable THEULVT—F% Bob [ZHITT, HYD
F—F 12DV T2 A Cdivide-and-choose| & 1T 3.

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

T—FEHRC (BAW=L7?)

The Steinhaus’ loan-divider procedure (3 playes)

* proportional division Z{REET HETL 1V —DEEE
* Bobl&b&5E1/3(EBobHRS) piece IZH]5
* Carol, Ted [& acceptable cake ZHR%

+ envy-free TIXERLY

o cascl: Bob, Ted IEHEBIRFELLLAY, Carol [E Ted ZHRT ATREMED S
5. (Tedh®, AN EZ B acceptable cake D KEFLVAZIRDATHEME
H&HZDT)

o case2: Carol, Ted [XHEEIRFEALVAY, Bob (& Carol A Ted DLNTH
MERTATREEN S, (Carol & Ted D [divide-and-choose] D #&
85 Bob MBRT 50-50 IZBALLMEE, 2ADLFTh D3
£ (EBobHES) cake E1FHDT)

T—FzHR< (nAWEL?)

[ H.W. Kuhn, 1967 ]
N . . . /
Kuhn HY The Steinhaus’ loan-divider procedure (3 playes) & n A
FRIZ¥55R
* Frobenius & Konig (D combinatorial theotem [ZEDKFILTYR L)
o 4NBRIF Steinhaus HER IV TLMZHLLY

S. Banach-B. Knaster, mid-1940

The Banach-Knaster last-diminisher précedure
* Steinhaus A% 1948522 N (35, KR—5RA) DT A T 7 ERIXDI TH

7\
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S. Banach-B. Knaster, mid-1940

The Banach-Knaster last-diminisher procedure
* 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 onup 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’ descripticy{48 p-102])

T—FEH RS

» The last-dimisher procedure

* proportional division ZREFT HETL 1Y —DEEE
* PBTLANY—D5&L5E1/0&E R Bpiece [TH]HIE

o envy-free CldERLY
« BH:FIZIE F—LEERITRITFETLAVY—AD, HIBRETY)
BNz —F M1 /akYREV(EADES) EETEHEENEMEILET
L. FBREL T /nkYREWT—F MM (HIZIEB) 217<
(EADES) DT, AIEBEIRT.

7\

F—LIEREEEIN 2

7—LBIKIR  game situations

c BHOBRREER(TLAVY—)MWHFEL, R2BNE
o, TORBZEHRLTHEICKELH>TLSRKER

H— LB game theory

s FLHRKREBEETIILERAVTERLL, TLA
Y—ROFEDRILEGHESTT DR

J. von Neumann & O. Morgenstern
M7 — LERERRFITE (1944)

John von Neuman/(1903\1957)
2004411 A9H (K) S D1ER

F—LIEREFFID 2

, L4 — player N={1,2, ..., n}
o BRREL, T8I SR QA 3A, .., A, ..., ®©)
. BlEA, EHOEANSHRDBE, BE BR, ...
TLAv—i DBRES
» BRE® strategy S={SiiSos o Smp (IEN)

o TLAY—HEYSH1TE. (R, ER)
TLA¥—i DFEEHK

11§ EF & avoff f:5,XS,...xS, >R (iEN)
s BILAV—DEIERER, ¥—AIFK L, BERI/ED. FBEIC
HTBETL AV —DASNDFHENE. FI5 payoff, ZHA udlity.
S—LDESE
_G = (Na{si}ieN ,{ fi}ieN )|
£TLAv—lECOFEBEALEREL P\
GIEETOTLAN—DEEN#EET D
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o REARS extensive form

(-3
14
2-6)

21

o BEBERS strategic form, 2EERZ normal form

F—LIEREFEID 2

ERHF—LERNT —L
- BTV —DBBREIH T BETR

1. TLAv—HRIZlE, FTL AN —MNEDREERRIZDLY
T, BBHEADH MY RO EFELLLY.

MR EBARILAEL FHHT—L4

2. BETOTLAVY—RIZ, LARNEHERITOLVTOEE
DRYLE, ThICE DV THERET 5.

MR EBEA I BAT7r—L

7\

AN\B SB1 SBZ
SA1 3 1
SA2 -4 6 N\
2NEBAFNT —L
Examplel :
¢« 2ADTLAN—ABEBSANIaAMUHbHES —L]  N={1,2}
LTS

© TUAN—BRBILAIVORHREREES Si={si» Sip}> (IEN)
¢ 2CADTLAY—OREIENRCELABDES, 5 (%= = 5 = =
REZLEBEADES —EEL S -EE
o REHLTH--0EFMAS2AEL, BEHLT f:5,%X5,>R, (iEN)
of-bEFEASIFED
2 =) L& ®)=2 + HE&E K)=2=0
(& B)=-1+(&B)=1 =0
LER=-2+LER=2 =0
LE&EB)=1 +HER)=-1=0

ABDFIGE BSADFIBE

ANB| & | & ||A\B| &® | &
= 2 -1 = -2 1 v\
= | 2|1 = 2| 1

2ANEBAFNT —L

Example2:

© ABEBEANT—LELTWS. TRENIDT ODOEBELHY, ABDFIF
RIFUTDRBYTHS. 2AE, EREALBEBHELDINEN?

AN\B Sp, Sp, S,
Suy 2 4 1
SA, 2 2
Sus 4 3 0

7\
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ANB Sp, Sp, Sps
2NFEBNBIYT —L NERER
sy, | 4 3 0
S YV ARE  minimax principle
BXIETLAY—

* Example2 CTLA Y —ADEBE
© Bilgs, EMo-LEORBDEEL
min(-2, 4, -1) = 2 (FL AV —BAEMs, £]D)
© Bl ZIMo-LEDRBDEERD
min2,2,1) =1 (FLAV—BAEEs, Z]D)
© Biligs, EHMoLEORBDEREL
min(4, -3, 0) = -3 (FLAY—BA EilEs; ZHD)

| BB, £WB (RETHRSIARIESND)
/N

[ HoEBUFIBEEHILATEBDM 2 }

ANB Sp, Sp, Spy
AR ABRHS — L T
o 4 3 0

S YV ARHE minimax principle
* Example2 CTLANY—ADBDILIHETRE

© BAVEMEs, EHof=EE, ATHAH BN (THMEs, ZID
max(-2,2,4) = 4

© BAVEMEs, EHof=EE, ATHDHBENTHMs, ZI5
max(4, 2,-3) =4

© BAVEMEs, £Eof=EE, ATHDH BN THMs, ZH5
max(-1,1,0) = 1

T EiMs, W5 (BETHRAKITHD)

ARBEES | EMBEE, RIS, r
RS OBBEIRBLFIBA LTI 5,

2ANFEBAFNT —L

E — 7 ‘y 7 z Jﬁ IE REEK#EE security level
e Example2: |

V. .
ANB Sy | Sy min | max ;:n;;;fte
-2 4 -1 2 Z| v, =maxmina,

| = e 1n a;

sy, | 4] 3]0 3
REKE L max | 4 4 1

security level

X IIURE
maximin principle
(BRI —DTHERE]

min

SZIYYRI(E -
minimax value =YY YR[RE

—mi . minimax principle
V2 mjmmiaxa“ (B/METLA Y — DT BRE)

. ANB | sy, S5, Sn,

AN AZ/NT — L RN
e . 2 | 2 |1
B RET—LDIE s | 4 | 3 | 0

c 2ANDTL AN —MELICZS =Ty I RBREIZEDITTT
g BL, ES5LBEDOMN?

g — Bt [bi}é ] [L,b\f:
2A%I_H§o@tli&wﬁmx ! A oy

RIEMNDERTOHEIZEZE 4
-
min max &; = maxmina; =1 ~
i P

2AFEMT —LMN
[BRFEITRESND strictly determined |
(B ICHEENTHD]

7\

( Sa, ™, Spy *) 7 — LD A cquilibrium point
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TLAN—ADFERNUTDORTEZ NI —LEEZS.
TLANY—A, BRANFNFNIZTvIREBICEDUVTERL R
EETBE F—LDREIEIESREZN? (1), 2)FhEFhD
HF—LIZDWTEZ &

(1) (2)

ANB| sp, | sp, | Sp, ANB| sy, | s, | Sp,
Say 3 1 -1 Sy 5
sy | 1] 0| 2 sy, | 1
S | 5| 2| 3 Se, | 7
7\

2ANEBAFNT —L

PO ER RS &R & HRE
e Example3:

© ABEBEANT —LELTVS. ThENI DT DOOEEMNHY, ABD
FEREILUTOBEYTHD. 2AIE, BLREALGEIBELHIREN?

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

7\

2ANFEBAFNT —L
TR RS &R & B

¢ Example3:
ANB | s | sp, @ min | max

Say -4 2 0 -4

Sa 4 3 1 1 1

SAs 1 312 -3 TEUIUER
max | 4 2 1=V, = maxmina

i i
min . i
2=V, = minmax a;

s=wusREE |

STV RBEANEELEWN ! ?

7\

2ANIEBAFRT —L
FFE R &R & R
*| Propositionl
*'H?E'fﬁﬁlJA:[aij]bfﬁi%htlﬁ, LUTFARYIID

max min a; < minmax a;
i j j i

T—LFEICEBITRESND LRS!

LDAEHIBEIHEANFEL,
17— LD BEIHEERTHEM ?
/ N\
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. waa,
2AFBAFNT — L i
LR &R S B ER
e §$ !ﬁ Saddle [goint mi;imax p]ay;r
- FHIA=[a]IBLT EED |, j IZHL., PR
A, S5, = &
MY DEE (ip. Jo) ECDITFIDEEAEN, 2, 5
B{EELS.

maximin player

DR

a“ cee alj” cee aln
A=[g;]= a, Ay | A, (B S8
_aml amjo amn_

2AERBAFIT —L
TR ER RS &R & B

¢ Theoreml
s (FTHN T — LD BEICEENTHL-ODBE+THE
H1E, ZORBITHAIZDELELIDDOBELNTFEET S

\\\\\

o ExEEEAR optimal strategy
- BE A (%, %) X EBDT, TLAY—ALEEE i* ZH
WaE, LAY —BRLD D ERRE LS TEDLEES
V(A) 185 EMTE, £, BHOEE j* ZHARY, Al
ﬁiﬁ%’&ﬁif%ﬂ?%’éighﬂéﬁéltliféﬁb\./ \

— BEER i* ASA 0D BB RS

2ANFEBAFNT —L
TR ER RS &R & B

e | Theorem2
. BB RIS — LSBT, B S A
I5E, FHERADMBITFELL. F=, (%)), >, Jo) DB

© ©

Y HTERK (LA HA R BE

2AERBNFIT —L
TP RS &R & B

e Example3: | | |
ANB szl 522 5;3
T sy | 4] 2 0
—P SA2 4
— Sas -3 2
TEFRIEITARE !

::> EAREIREE,
RIEHE O

> [ | \

REFIT T ERITESELN !
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* Example3:
b JEn [ G
e

p20.G=123) | | AT /3
P+ p,+p;=1 %-——)@\ 1 /4

V

EAHE PN ERRS

mixed strategy pure strategy

q;20,(j=123)
q,+09,+0; =1

&E

[\)Hé@(

| 1 —

q; 0 O3

== - | | |
2ANFERATFRT —L e ] o |
won . s Pr—sy | 4 ] 2 | 0
SO LR A W h T
* Example3: P31 S ! 3 2

o player AMEAIFERIFA (player A = HIFFMARKIETL A ¥ — = maximin player)
E/(P,Sg ) =—4p, +4p,+p; < player B A BB, DEROH A
E,(p.Sg.)= 2p,+3p,—3p, <« player B H3EkMEs, DR DI A
E (p, SB;) = p, +2p; <« playerB bfﬁj‘imﬁsm@ﬂ%@%ﬁ;ﬂﬁﬁ

* player BOEAFFIBRK (player B = #IFB AR /IMETL AV — = minimax player)
E,(S4.9) =—4q, +20, — player A HYEEHEs, DB DEAFIRR
Ey(Sp,,0)= 40,+30, +0, < player A AHERs DB DRAFFRR
E,(S5.9)= 0,—30,+2q, <« playerA A EHEs DO FHEK

R :A, Bﬁiﬁﬁfﬁﬁﬁi%(pl,pz,p-), (qp%qx)a)&g
E.(P.Q) = E(P.S5,)0, + E(P.Sq, )0 A E(R,S;, )G,
E,(p,a) =E(S,,0) P, +E(S,,,0) P, + E(S,,0)P;

E(p.a)=E (p.q)=E,(p,q)

&) == > BRRE D X B domination of strategies
2ANIEHRDTINT —L FLA Y — i DB b, k 1=DLT,
wn ERR h AVERRE K ERET BN,
BB D X R EBDS, €S, [THLT,
* Example3: f.(s,h)> fi(s;,k)
ANB]| sp, | S, | Sps bfﬁﬁa&@:&.#
WXEEEE sy | 4 | 2 | 0 QD i
A——A—T—A *E®T3 i,
; =T
wwmm sy, | 4| 3 | 1 dominae | s
S 1 _3 2 BRELGL— HHEHMOES
s BXRERREORE
I @ I IXESNDEBEIEALVEL ]
v v
ANB| sy, | sp, | S, ANB]| sp, | g,
Sa, 4 »3 1 Y 3 1
Sas 1 » -3 2 Sas -3 2

R B EHREBREDREBIC LS ERANTFE 4
— S —A[XZEA[f# dominance solvable

92 U3

2ANEBAFTINST — L ANB [ sy, [ 55,

Po| spy |3 |1

45 3 i p A=Y po| s, |32

e Example3:
* player A = EiFFMARZKRIETL 1Y — = maximin player
{E( p,(1L,0))=6p,—3 <« player B H\EiREs, DB HIF5H A
E(P.(0)==P,+2  « player B H8ils, DB DA% A
* player B = HiF 8K &K /IMETL A — = minimax player
{E((I,O),q) =2q,+1 < plyer A HSEiBEs, DEFDEAFHER
E((0,1),0) ==50, +2  « player A AVEiBEs, DEFDHAFFHER

E, — B .
A BEES Vi=Val | B Fx i B A
ur_ T L ge=(0, 17,6m)

p*=(0, 5/7, 2/7) - |

OV 57 1P, o_1T/7 > y
(0*q") R |\

2013/11/15
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E(p.a) = E(p.Ss )0, + E(P,Sg )0
=(3p,=3p)0a, +(p, +

X -Gp.—3p.) pgg
DAEBATRY —L T
B B ERE o

* Example3:

7=
iy

AT T

e i

B
0

B
player A 1 ©° player B |

92 Q3

2ANEBAZBFNST —L e
Ap 3

B EREDOELR ARNEIE

. gt DHEEDLEDLST, BINTLFhMITRT S
HED, G EEMGRREREGEDH, ?
| ADBGEE p*~(0.5/7.2/7) | | BOBMBE 4*~( 0, 1/7.6/7)
* player A [£S, 85 3, S, 785 2 AAEELLAY,
P,0s + PG, =32/49 DRERTEELLLVVERIZHD.

LFEof!
LiL, ChizEke %> @

. :gi?ﬁ#ﬁiﬂ%éf%@l:)\htt’e B R R AR
iE =l
v\

2013/11/15

02 03

2NEBASINT —L T

R R S RS AN EE
* Example3:

player B 0
minimax
player A player
maximin player

0.5 0.75 06254
plajer A 57 player B

2

TLANV—ADRERNUTDRTERALNS T —LEEZD.
TLAVY—A BAZTNENHAFHAREICE DV THIRIRE
3L T—LDRIFESIGDHEN?

AN Sp, | Sp, (2) TANB Sp, | Sp,
sy | 4| 2 YERE
Sp, | -3 3 sh, | -1 5
®) ANB| sp, | Sg, | S, | S, “@ ANB| sp, | g, | Sp,
sy | 3 3 sy | 3| 2| 4
sy, | 4] 4]2]3 sy, el [0
Sa, | 23 T e e
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2ANFEHAFNT —L

STIVIRTERE
o TLAX—A, BOFFLELER

Sp={sy li=L-,m}, Sy = s, | j=1,-,n}
o TLAY—ADF|FTH (BOELITHI)

FIISRI&
E(p.a)=p"Ag=> > a;pd;

=1 j=l

& 3y A,
3y 8y Ay,
A= [aij] = F H

An Ay vt Ay

« TLAY—A, BORESHE
P=(P > Pr) —> S, =(0,-+-,1,---,0)
P+t Py =1
[SNTEN mZO,

q=(q;,"+,0y,)
falh
Q> -5, 20

_— SB,- =(0,"',1,"',0) / \

2ANEBAFNT —L

STIVIRTEE
o TLAVY—ADIRIEKHE

min E(p,q) —— v, =maxminE(p,q)
q Pog

pERIELT 1PN

s TLAVY—BORIEKE

maxE(p,q) —> V2 = mqinmgx E(p,a)
P
qEBELTHEALRN

*| Proposition2
max min E(p,q) < minmax E(p,q)
P q a p

7\

2ANFEHAFNT —L

STRVIRAER

J. von Neumann, 1928
| Theorem3

max min E(p,q) = minmax E(p,q)
p q q P

Fiz, INERILSEHEIROM (p*, g*) #WE R ELLY,
K RICETHFIE VA) ET—LDEENS.
V(A):= p* Ag*= a.pq | wEsacs
*| Theorem4
IR DM (p*, g*) A E R TH IO DBE+ D EEIL,
(p*, q*) BB E(p, ) DERTHH L. BIB,
vp,q, E(p,g*) < E(p*.q*)<E(p*,q)
PBLILT B E. [ priaom, AFp =T aoaHEER N

ADP* DB, BlEg ST HDHEER/

2ANEBAFNT —L

STV IORTEE
¢ Theoremb5

V(A) BN —LDIE, (p*, g ) BB R THA-ODLE
+o&EIE

Vi, j, E(54,9%) < E(P*,0%) < E(p*,sg)
AN AV R I

Vi=l-m, > a,q; <E(p*,0%)
j=I

Vj=1,--,n, E(p*,q*)ﬁiaij b
i=1 / \

2013/11/15
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ITVVIRER
* Example4
QG % O3 G 0O
ANB| sp, | Sg, | Sy | S8y | SBs

P sy | 2| 1523

1A

P2f s 5 2«4 | -1z
A B VAR B VAR VAR BV B v 0
SA, 4 1 3 - -1 +
E(p,Sq ) = 2P, +5p, =—7p, +5 .
E(nes Y=—nD 127D =-3In 1) 2
E4PsSs,) PrT=P; SPrT<

E(pasBl):2p1+4p2 =-2p, +4

E(pasB4)=3p1_p2=4pl_1
E(fnc Y=2n

UM B, ) = M

2NIEBNEJFRT —L
STIUVIRATEE

* Example5: — M2 x 25— L
B &
ANB | sp,

Pd sy, | an | ap

P sy, | @y | &y

R
(p;’p;): Ay — &y, , a,—a,
8 =@ tay =8, ;=8 +a, -3,

(ql* q;) :( ay-a, 2,3y, ]

8, =, +8, -8, &;-a,+tay -3y

SEANEETNETALEES.

SBZ |::> BithiE, BEEHEEEZLH,
CDEE, T E(psg,) & E(P.sg,) K

U E(sp,,0) & E(p,0) [ AERD.

E(p.ss)=2a,p, +a,P,
E( p7SBZ) =a,p, tayp,;
E(SAQ) =a,q, +a,0q,
E(SAzq) =a,0, ta,(,

7\

TEE 3

TLANY—ADMBERNLUTDRTEZALNS T —LEEZD.

TLAY—A, BAENENHAFMAREBICE SV THRBIRE

EIBE T—LDRIEIEITEMN?

D A8 Sp, | Sp, (2) B Sp, | Sp,
sy, | 4| 2 WERE
Sy, | -3 3 sy, | -1 5

2ANEBAFNT —L

CAEBNT — LG E xR
. jl/'f’f'_f

L[ &n

ADFIFATII LR EHEE p

;alz a,

FEDHBE..

;gazz P Ay

T TR max.u

A, - a st. a,p,+--

‘ a12p1+'”

E(p,sg,) =:ﬁn P +2yPp, o+ ay Py aln‘b.l I
.E(paSBz):a'IZ P48y, P, -+ 8y, Py p, +
: =
E(paan)zampl+a2np2+"'+amnpm pl,

+a, P, =Uu
+a,,pP,=U

+a,, mZU
et pm:1

oy P >0

4

maxmin{E(p, S, ), E(P.5, ) E(P.5s, )}

7\

2013/11/15
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2 ABHS — LT A E A
- LAY —BOBEEH ADF

J1T5) IR A ERE g

FEDHBE.

E(s,,0) = Ay, + 8,0, -+,
_E(SA2 Q)= azlqr’"" Ay, +o+ &0,

: s
E(SA“ aq) = am]ql + amzqz +eet amnqn

min. W
st. a,q, +---+a,0,<W
a,qQ, +---+ta,0, <w

a0, +--+a,d, =W
G +-+0y =1

q, - anO 7

min max {E(Sy, ), E(5,.0). - E(S,.0)]

7\

2ANEBAFNT —L

2AEFT — LERRETEE

FLAY—AD BRI FLAY—BORELEIE
(LPOE 95 P) (LPO I IR : D)

max.u min.w
st. ap,+---+a,p,=U st. a,0,+--+q,0,<W
alzp1+"'+amzpm2u a21Q1+"'+aznanW

a,p,+--+a,, mZU am,q1+---+amnqn£W
P+t Py =1 G-+ 0, =1

pl’ e, meO 7 ql’...’ anO 7
3E) (P) (D) &2 B BAfE (p=(1,0....,0), g=(1,0,...,0)) B’ S D TEIT AT AE.
SBREERLY, ZRBEENEEL, BEEIE—HTS
Theorem6
(P), (D) DEBEREH (p*, u*), (g*, w¥) DEE, (p*, g*) BT —LD
BE R THY, vi=ur=wNS—LDIETHD

2ANFEBAFNT —L

AT —LEERETE L
e Example6: CoAltA

AN\B %f &= é}@ min | max

S| o 7| 7
T 2] 0 2| -2

max 7 2 4

—2=V, =max ming;
1

j
X

BILAY—&b, XEBRRITFELEL.

2=V, = minmax a;

-
7\

FFEETIXS oIy I R E R ITFEAELLL.

Confidential

g, 0> O3
2 NI BT — L L
pl—f@’ 02|-7
2 NERS — LRI B oo 2o
¢ Example6: Lo AITA P3| BR| 7|40
max.Uu min.w
s.t. -2p,+7p;2U st. 29, -7, <w
2p, —4p,>u -2q, +40, < W
_7p1+4p2 2U 7q1_4q2 <w
pp tP, +p3:1 4 +q, +q3:1
pl’ pz’ p3 20 ql’ q2’ q3 ZO

B oW R T E
self-dual LP

(P, Pa*, P5*)=(0:338462, 0.153846, 0307692), u*=0 ,
@,*, 9,%, 95%)=(0.538462, 0.153846, 0.307692), wi=f
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EE4:

LPIZ k219 fR DR AR

¢« 2ANDTLAY—A,BIE, TLAVY—ADF

48 4

=1

TH (BDiE

KITINNUTTEAONS T —LET D &FTLAV—

DEEZLPTRL, HERET —LDEERD L.

ANB | sg, | Sp, | Sps | Sp, | Sps
sy | 15 2] 43
s | 4|1 ]3] 2]
sy | 4] 36| 2] 2
S | 1] 6| 4 3
se | 3] 6| 4 1
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