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On e-core of a Fuzzy Game with Side-Payments

FIRRKEREE R B— (Yoichi Sawasaki)
FRAKBAREE AN #E  (Yutaka Kimura)
R RHEFE  H 38 (Kensuke Tanaka)

Ltz B3 fuzzy coalition 2T, side-payments ZRD>4F — LD
TIZDOWTHEET S, FHEREMICNEIRET 2 EZ20aT7EMe &—
KI5 &S, AaT7OWEERRD12DICHEMGOME EIEHT S Z
EHHRS. LU, FHBEEBICHMMRESNTORENE XTI TIZ
LM E—HTHEEBRESB. TITe>0 I LTe-aITOESHSE
5Z, W Lr—27 50 FOEEEROTIT DEURESZ 5.

1 Fuzzy coalitions

n AD player DIEG%E NEL, A% NOWIEE ADEELETSE. Al
player fli®D coalition £A7EF. ZDOEEX AITHLT, 5 e {0,1}"
ERDEIITHIEXE 5:
4_ )1 1€eA,
ﬁ_{OigA. (1.1)

9755, player i D¥coalition A IZ/BT B EXITBELICHAEL, B
SENEERLEBHELRNENHIZETH 5.

NI LT, RO I IITEZREI N/ coalition 7 € [0,1]"% “fuzzy
coalition” &9,

7= m(A)r*, where m(A) >0, Y m(A) =1 (1.2)
AcA AcA

i BEOEFET € [0,1]
ieN, 1= m(A) (1.3)
A3

EEL T EWNTE, coalition DIEMT player : WM 2BELXET. &
7z, T C [0,1]"% fuzzy coalition DL T 3.

2 Core of a fuzzy game with side-payments

Side-payments Z#FD fuzzy game 82X 5. Z D & Z4EHEBIEDN convex
N positively homogeneous D & &, fuzzy game @ core C(T,v) A% 7V
TD v @ subdifferential dv(rV) Ic—Bd 3 = E%RT.



Definition 2.1 v:7 - R %45 — 4 (T,J(r)) O¥HEKLET . 20D
B, (2.1) TEZRINTZ fuzzy game (T,v) 13 side-payment Z D4 — L
THbENI.

VreT, J(r) = {ce RA’ | Y ci=v(r)and ¢; =0, V5 ¢ AT } (2.1)

i€Ar
7272L, A, 13 7 D support TH 5. »
KiZ, fuzzy colition D T L TEFES N7 positively homogeneous

TIAEMERAS v D KA EZ B, OB, ROLIICEHETEIEICED v
ORIT RY iR SN 5.

(g\:;) ZTz ifr#49, (2.2)
1EN
v() =v(r?) =0 if 7=4.

Definition 2.2 Side-payment %%5D fuzzy game @ core C(T,v) &iF
RD (2.3) %729 multiloss c € J(1) DEETH 5. :

(1) <7‘N, c> = v(rV),
PR Y

Proposition 2.1 v &Y convex DD positively homogeneous 032: X IR
Bk 9 L.
C(T,v) = dv(r"),
712U, Lav('rN) = {ceR"|v(r) 2 ’I)(TN) + <c, T — TN>, Yr € R"}.
Proof. c€C(T,v) 2&%. ZOKEED 7 € R} Ixf LT,
() = (™, ) =0 < v(r) = (7, o).

£oT, cedv(rh).
I, c€ Ov(tV) &T5 &,

o(r¥) = (¥, ey Sv(r) = (7, c)
D v B positively homogeneous THEDT, 7=0, =27V &
THIEITED, (1N, ) =v(rV) BB XoT,
(r. ¢ <o(r), “TERL
WZIZ, c€C(T,v). 0
Proposition 2.2 v ¥ convex A positively homogeneous D & &, v
D core C(T v) 3T D, convez, compact WHEETH 5. EIT,

v i)\ N 'C%‘(ﬁ}—fﬁu@c‘:% core 12 ™V TD v D gradient vector Dv(r")
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3 c-core of a fuzzy game and its applications

T3, side-payment Z¥FD fuzzy game @ core ZEFHE L, FLIcTNNZE
THNI EEZRLUK. LI, core lZWHDTHZETENEZFRSENDT,
ZNERTEMEIBLETHS. (FIZIE, FFHEBIEDY convex  balanced
THABILE) £ T, side-payments ZHFD fuzzy game IZFHUT e-core
%583 L, e-core DMEFET B & X Ekeland’s e-variational principle %/
B EITL > TEUBEERS Z ENTES.

Definition 3.1 £ED ¢ > 0 X UT, side-payments ZFFD fuzzy
game @ e-core Ce(T,v) {FIRD (3.1) Zi#§7F multiloss c € J(1) DA

Th5. ; < >
(1) ™, ¢) = v(rV), :
{ (2) YreT, (r,c)<v(r)+e. (3.1)

X - T, RD Proposition 252 5.

Proposition 3.1 v % convex 2D positively homogeneous T5EBAEL &9
. TDEE, RO ILD.

(1) Csl (T, ’U) C Csz(T,’l)) if €1 < &g,
(2) C(T,v)=C.(T,v) ife=0.

Proposition 3.2 v % convex DD positively homogeneous TSBIEL &9
5. ZDEE, EED > 01T LT

C.(T ) C dov(7™),
7272 U, Boo(rN) = {c € R* | o(r) 2 v(7V) +(c, 7 — V) =&, Yr € R"}.
Proof. c€C(T,v) #&5. ZOESEEDT € RY ITHLT,
o(t¥) = (¥, ) =0 <v(r) — (7, ) +e.
WZiZ, c€ d(th). i
=5 LT, v convex M positively homogeneous & XIRE1E 5.
() = C(T,v) C C(T,v) C dev(7V). (3.2)

RIT, HFHEREE v DY convex T E & AEEZ &I, locally Lipschitz
game TH B LIRET 5. (J272L, game W locally Lipschitz TH 5 Lid,
v D locally Lipschitz T#$ % game DZ & THB.) ZDEE, vid Y
T Clarke’s generalized gradient dv(m") Z¥FD. dv(rV) iF convex D
compact TH B, core EiF—FHT 5 LIFRS7EN. £ I T e-core M
T 5EE AUROHFEICHT 2EEEER 5.
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Lemma 3.1 (Ekeland) B¥ f: R* > R W F¥EETFITHERET
3. COEX, EOEHe >0 & fzo) < inf{f(z) |z € R*} +¢ &7053
zo € RUIH LT, RO 3F&MHZid7 € RPDFET 5.

BODS (0<6<1)ITHLT,

1. 8|2 — zo|| < f(zo0) — f(2),
2. ||z — ol < §,

3. z#z, 87— ol + f(z) > f(Z) .

Theorem 3.1 37" T locally Lipschitz TIND positively homogeneous
EFD. ZDEX, FEDEH >0, B3>0 LT, e-corec € C(T,v)
DT B X, REMITL e R*E ¢ € RPVEET 5.

c. € 0v(Te),

N =l £V,

- Jo(re) —o(rM)] < VE(VE+ 3),

- Mlee = el < V(X + Blle),

| (ce — e, 7) | < VE(ITII + Bl (e, 7)), r €R™.

Proof. R ED JIVA || - |sZRD &L D ICESET 5.

I7llg := ll7ll + Bl {c, ) | (3.3)

wiz, u(t) =v(r) — (¢, 7) £F3 & u 137V T locally Lipschitz £73%
o,

Gr B L~

uw(t™) < inf u(r) +e. (3.4)
TERY

Z Z T Ekeland OEH ( lemma ) %6 = /e & LT, E72| - |pic20T
HRATHE, RO 2EKMEERICTT. € RPOFET 5!

re# T, u(r) <u(r)+ Vellr — ells, (3:5)

u(re) + Vel = Tells < u(r™). (3.6)
3.5) R& D, h(r) =T —7llp, T =7 +tA (t>0,"2 e R") &<
&, (w4 VER)(Te +tA) — (u+VEh) (1) > 0= (0, )) £1EBDT

lim sup (ut VER)(T +1N) = (u+ VER)(T) >(,)), "AeR* (3.7)

T—=Te t
t>o

WZIZ,
0 € O(u + Ve) (1) C dv(Te) — ¢+ /edh(r.). (3.8)
ZZT, Oh(r.)={c+ac|lc| <1and|a| <B} Kho, REWMK
T c. € Ov(r.) DFEET S, ((1) KAL)

¢. = VEe+ (1 - Vea)e, wherel|lg|<landaj<B.  (39)
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hb, $NTOr e RESHLT,
[ (e —c, ) I < Ve(llrll + Bl (e, 7)) (3.10)

DD LD, ((5) KAL)
(3.10) KiTHBNTr =c. —c ERAT B &,

lee = ell(llee = ell — &L+ Bllel)) <
lee = ell >0 &Y, fle. ~ el &L+ Bllel)) < 0. ( (4) Ho88ar )
— 55 (3.6) D5, 0<VEIY - nlls < u(r¥) —u(n) < ¢ kD
&2 VI — s = VEIY — mll + VEB (e, TV - 7.)
> Vel — 7|l BRRNCEEY
21z, |7V = | < Ve ((2) 2%RAT)

%GCKC, ™ — 7'5>

<L EBBDDS,

=o(r¥) = (¥, ¢) = (v(r.) = (., &) <& (3.12)
WwZ Iz
|v(7'N)—v 7.)| < |<c,7' +¢
< _ﬂ—+
= VE(VE+3). ((3)ukar)

Corollary 3.1 vi37V T locally Lipschitz TH D positively homogeneous
ETB. ZDEE, FEEDEH > 01T UT, e-core c € Co(T,v) DHE
HETBHEEX, REGMTIZTT, € R*&E ¢, € R"IFET 5.

1. ¢ € Ov(r.),
2. |V = |l < Ve,
3. lee — ¢l < Ve
Proof. FEEIZENTH =0 &EFHUI L. a
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