—ogogbooobtooboobotoodod—

gooooooboobobonogd

gooooooobod

goboobooooobobopoobobobobobobooobbbd
gobooboobbonoooobbooobbboooboobbbo
gbooooobbobooooobobbooobooboooooon
gbobooopoooobobbooooobboooooboooooobooonog
gboboobobooboobooboobboobobbobobooooon
gboboboooboboooboobobobobboooboboooboo
gbooboobooooooobbooobbbooobbobooooboon
gooooboboooooobbooooobbbooboooooooggd
goooboboooobbobobbooooobooboobooooood

()DDOO0O0O0O0O0 N:={1,2,---,n} (n>2)0
(2)0:eNOOODODODODOOO:0000000 X0
(3) 000000+ (reN)DODO0OD0ReX' 00000
00000000000 (24,2%---,2m 000000000
0000004 (e N)DODO fi(at a2 2"

0000 (N, (X54€N), (f4i€eN))DDOD0D0DO0OD0
000000000000 00000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
O (z',2%,---,2") 0000000000000 i€ NOOODO
fﬁ(x17...7$i7...7wn):: njax_fi(x17...7Zi7...7$N)
zre X
0D0000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000
D000000000000000000000000000000
0D00000000000000000000000000000000
000000000000000000000000000000000
0000000000000000000000000000000000
00000000000000000000000000000m 00
000000000000000000000000000000000
000000000000000000000000000000000



gooboboboopoboooboboobbobooboobobonooobood
gboobooooboobbdoboboobooooobobobooog
gooobobooooboobbooooooooboboooobon
goboboopoobbobb20500000000000b0b0bO0O0bO0ObDbDOg
gobooopoboobooobobbboooboboobobboggd
gbobobo206000000000000000DOO0O0ODO0O90O 18001
gboboboooobooobobuooooboobooobooobog
goobooooooobooboboboo

gooooboooo

gobodbooooombooboboobooobobooooon
goobboooobobbooboobooobbobobboobbbbo
gobobboboooooobpoboooboboobboboobobog
gooooboooooobobobbbboooog200b0000 20040
ggoobooboobooobbobooboooboooooooooggd
gooboobooooobo0 oobobboboboboooooooooon
gbedbuoooobbObDOoooooboobobbboobobobbbon
gooooboooboobog 1ogbbobobobobobbooon
goboo4000000000000000 o000D000DODODOOO0O
good

0O\O |oooo |ooooo
oooo (10,4) (0,0)
ooooo | (0,0 (6,10)

gbooobbooooboub 200000000000 b00DbO0OD
gb2000000000000000000O0DOODOODDOOODOOOY
0ooO0o0ooooo (lo,4)0000000bob0oooooooUoooo
0 1woooobooo 400000000000040

goooboobbooboobobobooboobbbooooood
goobooooooobooooboobbbooobobooooon
goboboooooobooooboooobbboobboobogoon
ogd

000000000000 0200000 A,BOODODOOOOOOO
0000000A,BO00OOOOOOOOOOOOODODODOOOOO
goboboooobooobboobooooboobobobobboooyg
gbobobbobobobbbobooboobobbobooboobo




gobooboobobbobobbbbbooobobooooobogg

A\B| 00 | OO
oo | (2.2) | (10,0)
oo | (0,10) | (8,8)

gooboboboooooobbobobbooobooboboooood
gboboobobboooboooooooooboboboboobboooon
gooboobbobboboobobooooboonoooooboooon
good

000000000 oA4,BO2000000000ODO0O00O0ODOODOOO
goooooooobgd

A\B| 0O |ooo
0 0,0) | (L—1) | (=1,1)
ooo | (-1,1) | (0,00 | (1,-1)
SEREENEERI R

gooboobbobbooibooooooooboooobooooooon
000000000000 000000000D0DO000O0OOO 1/300
gbooboooooooooboooboobooobbbbooooo
0000D0O0ODOO000 AODDOODOOOO0

0 1 -1

111 Lo 1
333 B
1 0

-1

W= W= W=

oooboooob pObD0ODOODOODO0ODODLODOODOOODO
goobobooboobbobobbobooobooboboooo
gooboobogd

gooobooooooo

oo mooooob0o pOOoobooboooboooo
0 AD0O0DOOODOODODOOOO0OODOODO0AODOOODDODODDOO
oop0bb0bO0O0OO0OoOoOobbOobbbOobDboobooobbooooobo
00DO000A0ODOOOOOODODOOOOOO200000B00000
gbooboooboopobobo20000b0bobobboobobooon
00000000000[4], [B]O A, BOODUOODODODODOOOODDOOOO
O00o0o0o0oo0oOo0ooUoooOoOooooUOoOUD (0,100 ADO
o000O00ODOBOODOOOOOODO0DAOOOCODOOOBOOOO 1000
gogo.




0 RN
[B]
] ] O 0oon
[A] (5,5)
0 00
(0,10)
010000

gboboobboboooboboboboobbobbooooboboboon
oood0oOoooo200000000000000 AODDOOOOOO
oooooOpOo0OO00OOOOO0O0O00OOOUADDDOOOOCOOOOOB
O000o00ooooooooUo (o, l0)Doo0oooooooooooo
gboobooopoboooooooooobobbboooooobbooon
00000O0O0O0O00DO00ADOCOODOODOO0OO0ObOOODODOOOO
ooobogooooooobbobbobobooooobbbbh BOObDOOO
oobooobobobobboobobobobooooobboo pobbDObOO
gooooobdoooobooobboboboboboboobboobgad
goboooooboouoooboooboooobooboboobbbon
goboboobooooobobooooooboobobooooboboooood
gboboboooboboobooboboboobobboobbboobobbg
gooboobuoboboobobbobooooobooooooboogg
gobboboooooboobbooboobooooboobobgd

(_27 _2)

0200000

000000000 0000000 ADOD0ODO0O0O0DOo0A0ODODOO
goboobbooooobboboooo

goboooobonoono mooooooooobbbobbobbod
goooboboboooooobooboobooooooboobbd
gbooobbbobooboooobbooobbobobbbooood




(10,4)

0oQg
O]
gd oQg 0
(0,0)
O]
(0,0)
00080 0oQg
O]
00 0
(6, 10)

U 3:0000o0d

gobboboooooooobobooobboobboboooooon
gogooboooboooboboboooobobboooboboog
gboobbooobpooooobooboboooobbobboboobon
gboobooboooooooon

(10,4) (0,0)
oog 00

(0,0) (6,10)

U4 00000

goooobobbobobobobobobooooboboboood
0 (l0,4)0 0000000000000 0000O0O00O00OOOOOoOO
oo0oooo (6,10)000000000000000OO00Oo(e,10)
gooobooognd

gbooodooobobobboboooobboboboboobd
gogbooobobooooobooooood



gooobooobboboooooboobooobobbooog
goboobbboooobooboboobobobooobbooooon
goooognd

gobooooobmodooboobobobboooobooboboobn

(57 _5)

(O] (—10, —10)

(2,4)

U5 00000od

gboobbobooooboboboooobobboobbooboobbboooon
gooboboboboog 2000000 400b00b0bO0obDODbD
gboobobobooooobobbbboboobobbobobooooon
gooooobooood
gbobooobobooboboboboobbboooboooooboo

(57 _5)

(10, —10)
06: 00000

gboobboooboobobboobooobboooooooboooo
gboooodooooobboooooboobobobobbobooboooo
goobobopboobooob sboboboooobboboobob 2000
gooooood

gbooooboboobooooooooboobboobobuoboooo
gboobbobooobobobboooboobbbobobobooooyg
gogbooboboobbobbooooobobobobooboooboog
gooboobboooooboboobbobooboooobooooooyg
god



gboboooobooboboboboooboboboooobbobboon
O0000000000oOooOo (b,—5)0000000bDoOoooooo

(10, —10)

(O]

g goo
goooog

g nobooooo

gboooobooboboobobooobobobobboooboobooobo
gboboboboboooooooboobbooooboboooboon
-1000 0000000000000 00000000O0O0O0O0O00O (2,4
gbobooboboobobobb4000000000000 =000
gbooboboboopooobobobooooboboobboooooooobobd
goboooboboooboooobbobbooboboboobogg

goooooon

goobbobooboboooobboobobobobboobooobobo
gbooobobobOoooboOog 191 000bboboooboooboon
goboboboobooobboooboooboobooboooboon

00000000 (Kakutani, 1941) ODOOO0O0O0O00OOO
oooboobooboDb KOO 0ODOOO KoOooooboo
T(zx) # 00000000 TOODODOOOOOO0y, €
T(x,) 00 lima,, =2, limy, =y000 ye T(x)000
O00 zeT(x)00002ze KODOODODO

000000 (Nash, 1951) 000 00000000000000000
000000000000000000000000000000000
oooag

00000:eNOOOOOOOOODO::00000000¢;, ¢, -+, ¢
(;, >1)0000000000 py,pas--- o (O pi >0, prapet+- - +py, =
HOooooDooooooooa (p,pe,--Hpy) ERFOODOOX'O00
00000000000000K =X'xX?x...xX"0000KO

Rrtet+m 0000000000000000:e NOOODOOOO



0 f000000000000000000000000000000
00000000 fi(z',22,---,20 KODOODOOOOOOODOO
KOOO = (2'2%---,2")00000Y* (i€ N)DO

D000y e X'0000007T(2)=Y'xY2x...xY*"0O00OOOO
00000 f0 Z00000000000X000000000000
O00Y'000000000000000007(x)0 KOOODOOO
0000000000y, € T(zy) 00 lima, =2, limy,, =y0000
O:eNOOODOSfOODOODODODOOD #eX'0000

fi($17"'7yi7"'7xn) = llmf2($T77yZn77xnm)
2 11mf2($in772’27,$¢n)
= fi(x17...7zi7...7$71)

000000000y eT(x)D0000O0TODOOODOOOODOOOO
0000000000z eT(x) 0000 e KOOOODODOODOOO
o0b0.eNDOODO

fi(x17”'7xi7"'7xn): maxfi(x17-..7zi7...7xn)
Oododz00000000

gooooood

00000000D0000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
0000000000000000000000000000000000

000000000000 G:=(N, (X5ieN), (f5ieN)OO
000000<p< 10000 A4000000000000000000
OG> =(N, (S5i€N), (F; i¢ N)0DOODDOOODOOO

()0000D0000 NO
(2)00D0000ie NODDOOD S;0000000 € =
(¢, ¢, .. 00000000

(XY (XM XY



DDDDDDDDDDDDDE;EXi@EAﬂj:LZ~)
00000000000 000D0O00

(3)000000+e NOODO RO
F (o060 = Y (1= o) T G, )0

J=1

0000000000 MO0000000000000000000
0D000A, BOOOOOOODOOOODODOOOO00O0O00O0O00000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000 000000000000
00000000000 ADDDO0OOO0OO0O0O000O000000000
0000000 ADDOD 8O0 1000000000000 BOOOO
0000000002000000000000000008,8,8,---0
oooooooogs,---,8,10,2,2,---000000000000000
0D0BOODOO0ODODOODOCOODODOOOOOOOOOOODOOOO
000000000000000000000000000000000
00000000000000000000000000000000

Uoooodooooobooodooooooooogooooon
gboboooooooooboboooboboboooobobbooood
gboobobooboobooobooboooboobbbobooooogoyg
gooboobboboooobobbooooobbbooooooo
gooboobobooooooboooobbobobbbbobobbood
gbobobooooooobbooooooobbobooooooog
gboboobobboobbobobbooooooobobooboobg
ggobboobooooboooobobooobobbobooooobbbg
gooooo

gooooood

00000000000 NOOOONDOOOOOOOOSOOO000S
000000000000000000000000000000000
00000000000000000 S000000000S00000
000000000)0»(S)000000000000000000 N
0 NODODOODODODOOD SO00O000«(S)000000 00 (N,v)



gboobooooboboboobbobobooooboouboooood
gbooobobbooooboboobboboboobbobobooobn
gboobboooogoobooboobobooooobooobobooobon
gbboooboobombmoooooooooooobooon

goboooooobomobbo 30 1,2,30 000000000004
goooobooonogd

v{1) =2, o({2) =1, v({3})=3
v({1,2}) =5, v({1,3}) =6, v({2,3})=6
v({1,2,3})=9

gobooobbooooboobbobboboooobb e 3000ooon
goooooo30000000 2y,z0,2:30000000

ry+ro+w3=9
$1227$2217$323

000000000000 (21,2,,23) 000000000000000
0000000000000 00000000000000000000
000000000000

00000(2,25000000000000000000000000
0000000 (25,25,400000000000 102000000
0D00000000000000000000 200000000500
v({1,2})=5000000000000000000000000000
00000000 102000000000000000 (2.5,2.5,4)00
000000000000000000000 (2,2,5)000 (2.5,2.5,4)
0000000 {,2)00@MO0000000000

0D000000000000000000000000000000
(25,25, /00000000000000 (3,2,40000000000
00000000000000000000000000000000
0000000000000 0000000000

000D00000000000000000000000000000
0000000000000000000000000 (2.5,2.5,4)000
0000000 (0.5,1.5,1)000000000 (3,2,400000000
00 (1,1,1)0000000000000000000000000000
00000000000000000 (25,254 0000000000
(0.5,1.5,1,0,0.5,0.5) 000 (3,2,4) 0000000000 (1,1,1,0,1,0)
000000000000000000000000 1,2,300000
{1,2},{1,3},{2,3) 000000000000

10



gooobooobobbboooobbboooooobooobonog
0000000000000 0000 (25,25,4)00000 150000
00 (3,2,400000 100000000 0ODOCOOUODOOOODODO
g300dooogbobobouoooi1gbobonoooobo 1o0oo0on
(3,2,4)0 00000000000 0O0OOO0OOOOOOODOODOO
goooboboooooboobboobobobobbooobbobod
gbobobooooboboooobobbboooboobooboon
gbobooobuooboobooooobobooobobboboooobn
gbobbooobobobooobooobbuobooobooboobooon
goooo

00000000 MO0001,2,34000000000000002,2,3,3
0000000000000 000000000000000000000
0000000000000000000000000000000 60
00000000000 {3,4/0003+3=6000000000 10
0000000000000000000000000 60000000
00000000000000000000 3000000000000
000000 00000000000000

{3,4}, {1,2,3}, {1,2,4}, {1,3,4}, {2,3,4}, {1,2,3,4}

gbogednnooon

{1,3}, {1,4}, {2,3}, {2,4}

gog3gbobobooobobbobobobobooonn

goboboobouoobbboobooooboo 1bboobobod
goooboobbbobbobouooooboboboobobgt,s, 2
gboboooobboooooobboobobobbboooooon
god

05032626
000000000000000000000000000000000
000001030 300000000000000000000000
00000 00000

00000000 {1,2,3,4 0000000000000 41=2400
0000000000000 1/2400000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000

11



00000 100000000000 S 0000000000000
00 10000000000000000000000000 10000
OO0000000000000
0001000 300000400000000000100000000
00000 3030000000000000000000

0505326156
050324626
050132566
05032626
000400000000000 4/24=1/60000
000100020 3000002040000000000010000
O00000 30060 30000000000000000000
05031616
02502535626
0505316256
050253166
000400000000000 4/24=1/60000
00000000000 000
3x1/6+3x1/6=1

0000S,=1000000008,=10000
0000000 SO000000000000000000 3000

00000000000 0000000000000

0003000 1000 2000000000003000000000

0000 30 30000000000000000000
050253246156
0502326256
05031616
025032616

000400000000000 4/24=1/60000

000300040000000000030000000000 000

60 60000000000000000000
0502616256

05026266

12



000200000000000 2/24=1/120000
gobo3000 1020b000b000b0o30bbbooboaoo
goedebb0O0oonoboobOoooobOonDDn

0502502616

02505026156

000200000000000 2/24=1/120000
goo3b0bb 104000002040 000000000030000
gobodb 30060 300000DDO0O0O0O0ODLODODOODOOOOO0

050532626
05002626
02505326156

0502532616

0004000000000004/24=1/60000
gooboooooboobobod

3x1/6+6x1/12+6x 1/12+3 x 1/6 =2

00008 =2000000008,=20000
00000000000000000000 (1,1,2,20000000
000D000000000000000000000000000 {3,430
{1,2,3}0{1,2,4}000000 600000000000000000
000000000000000000000000000000000
000000000060000000000000000000000
0000000000000000000000000000000 60
000000000000009000000000000000000
00O
000000000000000 (21,22,23,29) 000000002 =
2y, 23 =24,0000000000 (&ff2 fte sde mdeynngQ
000000000000000000000000000000000
000000000000 0a =1y, 23=2,000000000000
000000 (v,2,3—2,3—-2)0000000 {3,4}0{1,2,3}0{1,2,4}
00000000000 —a,—b,—c0000 (6—a)+(6—b)+(6—c) = 12
0000a+b+c=600000000000000000000 (1,1,2,2)
00000000000000000020000ae=b=c=2000
00D0000O0000002B8-2)=4000 +«=1000000000
0000000000000 (,1,2,2)000000

13



gobodfdobgbbmouooobooooooboboboooooon
goboboboooobobobobbobooobobbobooobobg
gooboboobboboobboobo 3bboobboooooooon
gboobobooboboooooooboobbobooobbooooon
bbb 3oobbooooooooboobbooooobooon
gbbooogoboobobobbooooboonoboobobbbobn
gbobobooooboboboboboboobobpoooobboooobbon
gooboboooooboboooobobboobobobooooon
good

000 1 2 3

Ooo\OOO | 100 | 200 | 300
100 100/3 | 100/3 | 100/3
200 50 75 75
300 50 | 100 | 150

100,200,30000 00000000 1,2,30000000000 100, 200,
3000000300000000000000O0O0O00O0O0O0O0O0O0OOODO
gboobooooognD cogobobboboboooobg 3000000
gbooboobpooboboobbogb 200b0000000000L0ODODO
gboobbooooboobobbooooobobobobobobbbooon
goo

goboboooooooo 3bbbobooobboooobooon
gboboboobobo20000000oooboobboboobooDd
gd200b0000bogoboobooo0o co00obbbbDOoOobDOn
0200+300=500000000000000 I1=4{2,3;000000
gbbobooboboooboobooobooon

v({1) =0, v({I1}) =100, v({1, IT}) = 200

O00»({1})0D0O0000O0 [JO0O0O00O0O00OO0COO0OOooOoo
gboooboopbboooooogo20 -500<0000 00000
000 »({/I}))DODOOOOOD 1000000000000 00ODDODOO
200-100=1000000v({1,//}))DO0O0O0O0O 2000000000
ooooobooboobobioob/IbD oooooooboobooo
glooobooobboboglibosoglroioooobooobooon
1077000 0000b0oo0bobbogog

ogb20 30b00obOonIogo oo oooooboooo
goboooboobogooooo

v({2H) =0, v({3}) =0, v({2,3}) =150

14



v({2H)0v({3})) 0000 000000020 3000000000 1500
gboooboboobbobooooobobb 1io0booooooon
gooboogooo20 30000 »s000b0obo0obbbo0ooolg
2030000 (50,75, 75) 0000000000000

goobob soo0oobbobboboooooouooboDbobb 10000
gooooobobboboooboboobooon

v({1}) =v({2}) = v({3}) =0, v({L,2,3}) = 100
000000000
[0

O S. Kakutani, Duke Math. J. 8(1941)

O J. F. Nash, Non-cooperative games, Ann. of Math. 54(1951), 286-295

0 R.J. Aumann and M. Maschler, Game theoretic analysis of a bankruptecy
problem from the Talmud, J. Economic Theory 36 (1985), 195-213
0o00do0ooobooooooooooonoieg4dn

000 Moboooooodooooiees o
oododooooooooooouoooooooooooooood

0 45002004 O

15



