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Abstract: The research on the current fuzzy cooperative game is mainly based on the hypothesis of players are same and
unrestricted alliance. However, the cooperation alliance is always restricted in reality. Therefore, the cooperative game
with the limited communication structure and fuzzy alliance is investigated, in which the players’ risk preferences are
different. A formula of the average tree(A-T) solution based on the risk preference mean is proposed, and the existence
of the solution is proved by the axioms system. Not only the behavior differences can be reflected, but also the payofts
of fuzzy coalitions can be derived easily by considering the player’ risk preference. Finally, a practical example of profit
allocation is given to illustrate the effectiveness of the proposed method.

Keywords: graph cooperative games; fuzzy coalition; communication structure; risk preference; average tree solution

e

=

51

Myerson {H. 4G EX 5 4 ™t 5], Myerson {H 7E A%

BLSE A, B i N T 32 2B SR b7 4%
S R ER M 20, H A R R AR R AR R, B 45 B A7 A
SRR A 20 G T, 38 0 2 3 AR R B SR AT T A
B RRBISE LT E BE S, SR RH TR e IR EE A T
FRIRSRYA 5 11 o S A AN 23 Pl 7 2112,

Bt B A S A R R A 0 25 T AT DA R A 0
5, Myerson®! ] JIc ) H 36 B 2 AT 7, DL R T R
RN, LU I 3R R o NS &R, A
B AR N AT RS AR, NI RE T BA A 4
PR A XSS B “ BRI RS IR & A

ks HER: 2015-12-29; f&[E HEA: 2016-03-15.
HemH:

I ETH (2016J05169).
1EE =N

O A & S IR A AL T 3 R R 1) X6 5K Shapley 1A
Talman 254 52 X7 B &5 5% TR ) average tree solution
(FIFR AT ) AT 4% 0, I 0T 0 T AT iR AT BEA71E T
TF% 0 I 25 5. Herings 2600 5 37 TE B B & 1E Xt
SN AT, P18 T LA 2 40 SO Rt A4y 3C A
PR AN o, P R s MR AN R N2
(] FREER 2% (G, D) 93 N 4 TR AT e 4 A A I ) e
A7, R B XU T7 3 s DT R AH [F]. Herings!® 4 G Pl
BIEEXT SR AT R4 B G RA SR a5 &
XS b Béal SR 4G 2 ik X S E e ig T R

FE R B AR 4 S0 H (712310003); E 5K A RRHEIE ST H (71403055, 71561008); &4 H AR

Bvh (1985—), 2z, YHIM, {4, NFLFEHRK SRR, 5 1965-), B, #U%, L4 T,

ML BHE B R A S 5K BB 1S 518 B AL S 7T,

T IA/EL. E-mail: yangjie802@126.com



300 EC

5 kK&

E32%

N R TEE BN 7 B A A BT 5, 2 i 12
T H X S R AT i Brink 25080 3 6 P8 42 I B A AR
XTSI AT A, S 1 — @ T BA BRI 2 gy T
PRVPIE B 540 R 10 AT E, WAIE T 2 LA 1) m] 287
93 S RERN 73 SE P AN A BRAGHE . Béall®) i3
— 354 Hering 45 Hi 19 & VB 6 SR 16 A-T MR 240 e
NIRRT MR, BT B &1 LT ASREAE
T8 AT YR AR PR 58 I AT, SR G A T SR 3 I 4 0%
VO AE Y {9 SRR (5 I B A VR X SR T T D
DLF, Nie 250 %28 d AT fRAEAT THET, 8 X T A
A BRI R I BOR BA VE X 3, R4 T 6 B2 AT
fift. #77% 502 L Hukuhara 2238 83 H T X 8] 5245
EIEAEXT 58 S AT R, 5T AT R RIIF FUAWHAR N,
T 1E B A TR R A VES 5 AT ff AR E T At
filt FAT R AFRFEL): 1) 2R AIE pR BOR A W, A-
T AREAERZ oo, 1T Myerson {H FE A B 1X— 1) ; 2) 24
Pl A 1 X6 5 X SR, R N 4 L & D AR AE T
AT fift 75 3)AT fift 43 T 77 7% ) 320 B R A0E 1) 2 1) T F 55
BRKFA, 9H n R AR, BA E RS0 b
Wi TR R AT nl(M ) I8 5.

BT (E BT B A M4 I B A T SR
W 9E Iz /D T I AE 2 BB T BRI & T 3R 1)
., AR I S 4 W ) AT R P A ol A T, 3 R ASOR
A AEX 5 1) R T Ty . A, DL BRI AR
2 82 e N AR S 0 a1, a0 s A ARG AN
[]. % T b, AR SORBCBE b & R N B AN [ e 4715 6
R TS0 IR 1) 5 BE G A b, A 1 0 B Gl 30 2
P 5t B i@ se R B T pr R O A R B
Rt AT AT
1 HigHiR
11 ZAESENRRATHE

= JCH (N,v, L) R =B EENE,N = {1,2,
o} AR AES, v 2N - RNTAEELL C
{{i,j}i # j, i,j € N} N R A AE@ERT
AT, 5L = {{i,5}]i # 4, i,5 € N},
IR AT E RSB FR (N, v, L) N 52 38 i s
Fa () A 0o 5 B 58 4 B A R X 3R, 12K (I, o), R
HIE (N, L) hse sl 55 L # {{i,j}]i # J, i, € N}
H LAEZ, (N, v, L) B A BRI AE L 465 14 A AE T
. T UL AR R SRR A B AR X 3R, RIT
BJR RN E O WL AR SR B IR A 45
B AEXT 3R

FEE (N, L) H, 18 CE(N) A FTA & BT HE M R
44, CT(N) MA@ SE R A W&

FNTFEMBInTCHB = {By,---,B,} i 2%
) XFAEREi € N,Hi € B, HfifEj € N, {15
Bj = N;2)% FAER i € NMK € CF(B,\{i}), f71E
j € NS FAEE {i,j} € LA K = B;. W B
R VRRL AT (N, L) £ AT 6F 60 B A9 R4
N BE.

5B AP X T2 S AR SR (N, v, L), n 4t
ATHRAT(N,v, L) % LN
AT;(N,v,L) =
1
@(Z(U(Bi)— > ). M
BeBL KeCL(B;\{i})

Hr:i=1,2,--- ,n,|BY| A B IR
1.2 R mFHIESXEHEE

1988 4F, 35 [{ & 44 2 # Yager 12 ! T - InBLF
B)HEF (OWA 55, %55 7 Re 9 4 — 4 53 B s 4
2 HEF 5 HEAT BT 2. 2004 4F, Yager!' 33t — 2542
RS INBCT X 5T (COWA BT, A4S
X [) 2 {2 AR A

SESC2M AR EREQ < [0,1] — [0, 1] 2
THR:DQO) = 0;2)Q(1) = L)X T A2 €
0,1,y € [0,1], %2 > v, WQ(z) = Qy). M QN
FEA I B4 X 6] B3R (BUM) bR 3, He 4R 2 490 R
I.

EX3M FATEBUM KRR Q(y) € IFRO =
ﬁ@@@%&ﬁﬁ%

YageriE#] T 6 € [0,1],#2H 0 /&5 BUM pR %L
Q(y) R AS BE IR 7. 45 0 BB, T =3 A N ) RV
P f 2 FE . RS FER 7 1 5 A SRT AL AN R
N 2 B2 DR 72 L BUM R $ ke 11,

EX4 WA = [a,b] NX A WX FAE &
BUM K Q(y) € I',#%

FQ([avbD =

Jo S =y -y = a1 =)+ 10

BRI A ST BUM B Q () XU i 2448

12X (2) 7T 0, M B A 5% T BUM B %t Q(x)
B R R 7 2 18 P ([a, b)) AT — folQ(y)dy i
[} QUu)dy IR ASE R REH 0 5 bIALE .
IR G5 Fo([a, b)) S A& XS [a, b] (76 45 b 2 a R b
BEAT A2, WU RLES 73301 1 — 0 F 6.

EXNS5 HXE¥a = [a,a].b = [b,b"].
a,b € IRT AL\ > 0, UHIE 5 s L~

DAa = [Aa—, Aat];



% 2 A M E D B XA IR B 6 A KIS R 4T B AR AT R AT #F 301

2Da+b=la" +b,at +0bt];
3)a \b = [max(a,b"),min(a®,b")];
4)a\/ b = [min(a~,b”), max(a™, b")).

2 HAA X (AR B BE ) 7 XU e B4

o 5K S H A-T fi#

21 ETXERFHERXBAEHELERE 37 75K 3

TERBOR B 2R B & A 0 3, N ) B B B+ 4
RS F(N), F(N) R TT R S B I 4,
A] AR [r) B R R

S =(5(1),5@2),--,8(n)) : F(N) = pg(i),
Horbpug(i) MBS IR NG = 1,2,---,n) [l
Z5RE MEFR NI BANRRS SHBEANTHZ
Fb. A A TR B B 2 A T [0, 1] B3N s ek
NRHPANS SR, Bl ug (i) € [0, 1], FHAT A
JESCHL R, X (AT B 2 SRR R e R

pg(i) € [0,1].

Eﬂus(') = [ug(d), +(')]ﬁ]*l:[‘lﬂ1ﬁ S ZNC LN

REF AN TR T IR ERRAE S AR AN TR L.
Hrp & i € Supp(S), Supp(S) = {i € Nlpg(i) >
0}. iﬁl&iﬁtﬁ(g) = [tv (S) tv*( )}?%Tﬁ?éﬁs
tot (8) NX[AME to(S ~) E’JElrm)ﬁ. 1%;%*@1%&7 fiE
BHIEE AT R B 0 (S) 2 % T X T BRI B F(N)
B X A MEHEIR ) — B R0 - F(N) — IR, Hi
Bt5(2) =0

WIYITCAH (N, v, L, Q) 7~ HA RS i i (1) [X [7]
ORI B A Ao 38, L b g A N XU i 4715 JE AR G
L BUM B HR Q. v 7% J8 AU (i i T 1R S A By
. id R B A X () AR B B 1 s LR MR 4 P A
XN Grr(N, L, Q).

YRR N I BUM R ECR Q;, R N i I3
BER 0 = [ Quly)dy. 5 SUAERE X IR OB
S € Gip(N, L, Q) MIAFEFE T 05 F.

EX6 W TAEE (N, t0,L,Q) € Gir(N, L, Q),
4B XA BOHIBE I S € F(N),|S| A #4E Supp(S)
7T 2 AN BB S A IR D 4 25 BE IR 0 T
SAH min { ESZ(S) (0 0.7} AR

L8 A L6, 0 H AR B min {30 (0 -

1€Supp(S)

W}a‘e%aﬁe@,m@

lg=— > 0, 3)

1
| | iGSupp(S’)

3 (3) 7 B, Bk B 1 XSS i 4 2 B R BK B 9 R R
NP i 285 FEE P BRSP4, R EBR B P 2% AL
I L 75 55 5 B B XU v 5 o e 0 e

ENT  AEX [ ARIEE B A EX K G p (N, L)
LA ERES € F(N), %

D(8) = {n(i)lug(i) > 0,i € N}.

A D7(S) D(S) HD™(S) = {ug(i)lug(i) =
0}; D*(S) € D(S) HD¥(8) = {uf(i)] nk(i) > 0}

d(S) 3 D(S) M7t & A4 #5 % D= (S) 1 D+(S)
147G 2 4 B 8 1S PR 43 3l 1 41

0<hy <hy---<hy )<1,

0<hf <hy--<hgg <1,

) 2% T Choquet FH1 43 E ¥ E’JEJ@E IEW‘%*%H%E%
VEXT SR G p (N, L) KSR BRET s
d(8S)

= [ Sdv =3 o([8)n,) (s — hs).

m=1

H1 Choquet #3443 22 A7 3t 5, 22 OO A] 41, ¢6(S)
X M, t5(S) US*—dv,jva],tﬁ(S) fry &
PRATR FR AT 2 %U?%/Tjj

o([S),: ) (bt = ht ). )

pg(@) = hy}, [S],: = {i € N|pf@) = nfiLIS],
(S [8],0) BARRHANS GHREE 2() > by,
i) = h5) WA R T N A R T T B
VR[S0 ) NG SRS S 3T R L

%XS 78 AT RS i 45 (1) [X T8] 5480 B 5 1 Xof
HGrr(N,L,Q) I, 4B M S € F(N),05 HIX ]
BRI B S IS BE DR . A4, 3T XU i 27 249
DX A RSSH K B 56 5 (N, fo, L) BG5S R BT LR
A

(1- 95‘) Z v([g]h:n)(hr_n - h%ﬂ)- &)
AL, M P B B A R R, 3 DR i 4 249 41 TT

X DX T RS0 K HEL 5 1 0] S AR S A B AT B 45, 52
B IXC AR 10 A 1R 5 11 0 SR 1) 222 i L5 1 S0 SRR e



302 ¥ 4% 5

* R B3 %

A4, 338 T A 2 A2 .
22 BBRXEMRMEEAS KR RTEES1EXT R

A-TH#

SEX9 N AT R i I (1 DX I A5 1 5 1R
X (N, vy, L, Q), MHFAEERH S, T ¢ F(N)HS A
T = &, N

YSNAT) =~(8).
AT (N, v, L, Q) LH— &

SE 10 X T B AT KU fi B 1) X T A5E 80 Pl
PEXT S (N, vy, L, Q), MBAEE R S, T ¢ F(N)H
SAT = o, N#

1SV T) = ~(8) +(T).
A (N, 7y, -+, Q) BT I X T BA 5k 5 Pl &
X, BAA .

SESCIL St LA DX TR AR BBk B ) JX S fi 27
KIS ER S (N, v, L, Q), INRAEEIE S, T € F(N)
HSAT =2, W4

VSV T) = ~(8) ++(T) —v(SA\T).
W4 (N, 7y, L, Q) A fy X [A] A A Bk B Pl A 4 4o 356,
BA M.

AR LB (N, 7, L, Q) K T, 45 &
i AT i o8 K30 (1), TR 20 (5), B3 T XU i 47 22
BT 52 0 X TR RN BBk B 2 A1 %ot 55 100 S A bR 3,
(N,v, L, Q) I A-T fift B AR A

SEMA2 X LA XU I 1 [X TR AR P45 1R
XT3 (N, v, L, Q), i n 4tk m & x(v, L, Q) = (x1(v,
L,Q),x2(v, L,Q), -+, xn(y, L,Q)) i & UL T 2 B,
MFRn sz g a(y, L, Q) /& (N, v, L, Q) [ A-TH#.

AB1 LML) 45 (N,v,L,Q) NA
A DX a] RSB0 6 BR 1) s IRURS i e B A AR S SR €
CE(N), M n 4k [ Al B B 2 (v, L, Q) 2

> (1, L, Q) = §(K).
€K

AH2D A TFHEAT) 35 (N,v, L, Q) NA
A3 DX ) RSEHA B0 B 1 XU i 4 B AR 3R K €
CL(N), M n 4 B Al B B 2 (v, L, Q) i /2

T 3 (@00 1.Q) = (0 LN 1) =

T 5 @01 L.Q) — (1. L ONER ).

JEK!
Hr KM KR K 530 L{h, 1} )5 BT 13 r a5 45
AR I A 3. 9 SN IR ST N R AT Bl
L{h, 1} J&, 5 WS i AR AP35 (A 1.

NEIOTMEAR) 35 A X A8 5 1)
7 RS i 1 B A A XS 36 (N, v, L, Q) € Gip(N, L,
Q).(N,72,L,Q) € Gip(N,L,Q), M3 TAER i € N,
2
ri(n + 72, L, Q) = xi(n, L, Q) + zi(72, L, Q).
EE1 (N, L, Q) NEA X [a] 5k B A 1)
iy RS A 4 P A 5 5, )
AT(v,L,Q) =
(ATy(v,L,Q), ATz(7, L, Q), - - - , AT (v, L, Q)),
AT;(v,L,Q) =

Y pB- X )
BeBr KeOr(BA{i))
i=1,2,---,n (©6)

A& FLAA X )RR 1B L 1 i IR G Ot 2 PR 5 VE X 5 (N,
v, L, Q) ] A-Tfi#.

IEH B AT(v, L, Q) & (N,~, L, Q) L
AT, 75 BARH A (6) 5 2 8 12 R 355 A B

DB ATE: BT M EEX KA AT R
A2 0 S RN, B TR A N RS D 2 1747 DX 1) AR FE6
B EVERT S (N, ~, L, Q) i1 AT it /2 23 324 2%
MBI TAEE K € CL(N), B

e K
Or NP A B RN AT iR AT (v, L, Q) Wi /2
O3 SR TE L(K) WM ROERIL L6, 5} B
Z ATy (v, L, Q\L{h, 1}) = v(K"),
ieKh
> AT (v, L, Q\L{h, 1}) = y(K?).
jEK!
BEAh, HR 4 28 i B A R X6 SR 10 40 328 T e B, AT RA
HESH
1 N 5
7] > (ATy(v,L,Q)— AT,((v, L, Q\L{h,1})) =
ieKh
1 N N
& > (ATi(v, L, Q) — ATy((v, L, Q)\L{h,1})).

JEK!

AL 2 HE: 2 B X )RR BE B )y XS ke
ﬁ%@é}’f@;ﬁ% (Na 15 La Q) € GIF<N7 La Q)?(Na 725
L,Q) € Grr(N, L, Q), N =X (6) B A KUK 1 - AiE
PR 28 P S5 AT

A,I’l(’)/l + fYZvLa Q) =

T 2 [0+

BeBL



F2H

M E D B XA IR B 6 A KIS R 4T B AR AT R AT #F 303

S ) =

KeCL(B;\{i})

T 2 (0B +(B)-

BeBL

> () k)] =

KeCk(Bi\{i})

|BIL|Z By - Y wm)]-

BeB*r KeCH(Bi\{i})

B L [pBI- Y )=

BeBL KeCL(B:\{i})

ATi(1, L, Q) + ATi(72, L, Q). O

EH2 #(N,v, L, Q)& BA K fdf i [X [a]
A B A /R X 56, U AT fif AT (v, L, Q) s H— ANy
Bic.

R #i ¢ N, WESR AT (v, L, Q) = 0.

Fie N, WHAAT(y, L, Q) /&4y 34 %, bt
L)XHL?E%?KECL(N),ﬁZATi(%L, Q) = v(K).

SO Hr T -
WB) =yt Y. K)

KeCL(B;\{i})

Wi+ Y K,

KeCL(B;\{i})

WV

B - >

KeCk(B:\{i})

Y(K) = yv({i}).

FRN:g<)

AT(v,L,Q) =

1
|BL| ( Z v(Bi)—

icBeBL
> AE) =i
KeCL(B;\{i})
FT A, AT (v, L, Q) 42 i /2 43 Bt v O 8 A &5 380 A A
G TS, AT (v, L, Q) &2 (N,~, L, Q) K1 —
it O

3 HBIHr

BT SRR P ) R A R R A
Ora 1,23 %) A S ERAE. B T 1E A
TR o 7 BB UR L AN, RS BRIt L S A
B 7 e 45 Bk B, M HR L T 32 I 5 A PR 1) 45 A 1
o, AT RETE B SRR A {1, 2}, {2,3},{1,2,3} =
Fe =, B

N ={1,2,3}, L = {{1,2},{2,3}}.
RPN T eSS 5IEWNE T, A
v({1}) =30, v({2}) =20, v({3}) = 50,
v({1,2}) = 100, v({2,3}) = 120,
v({1,2,3}) = 250.

BBl A, 25 R AL (2 5 BE 71 % Bl % IR,
HZ 5 LB G, 4l 1. 20 34 31LL[0.2,
0.3], [0.4,0.6], [0.5,0.8] 155 F & 5% & 1E Q1 1l
H . b At R - Al B A AN [ 7R KRS i 4, £l 1
J& T XU OB, HBUM BRECH Q4 (y) = v k2
J& T RS S, HBUM R EUN Q2 (y) = v, I3 )&
T KR (B K ), H BUM B0 Qs(y) = /2,
ISt AR [7] IX 100 B0 R0 Bk B8 4 T BBk B WAL 25 15 e AT A
BN, T L, AR 43T ) A ) AR R A RE SR RN
SR D 4 (47 R 1) 45 B 22 N A FE X 5.

B3 (3) ~ (5), AT LATH 55 H AN 7] X [R) AR K B 1)
B RS a AN FE R AR S i o, 45 R 3R 1 .

*1 TRIXEHEHEKBKBEWE  SERTRESWE

S 0g t5(S) ¥(S)
Sy = ([0.2,0.3],0,0) 1/3 6, 9] 7
Sioy = (0,10.4,0.6],0) 1/2 [8,12] 10
S = (0,0,[0.5,0.8]) 2/3  [25,40] 35
Stey =
([0.2,0.3],[0.4, 0.6], 0) 5/12  [26,39] 31.4
Seemy =
(0,10.4,0.6], [0.5,0.8]) 7/12  [53,82) 70
5{1,2,3} =

([0.2,0.3],[0.4,0.6],[0.5,0.8])  1/2

FRAE X (6) TSR H 2% Al AN R] X[ R K 15 45
b oy EC S A, 45 R AN R 2 s,

*2 TRIXEHEMECEE S TR B

[85,130] 107.5

S A1 fisk2 4k 3
S;1y = ([0.2,0.3],0,0) 7 0 0
Si2y = (0,[0.4,0.6],0) 0 10 0
Si3y = (0,0,[0.5,0.8]) 0 0 35
Si12y = ([0.2,0.3],[0.4, 0.6], 0) 14.2 172 0

Si2.33 = (0,[0.4,0.6], [0.5,0.8]) 0
St1,2,33 = ([0.2,0.3],[0.4,0.6],[0.5,0.8]) 17.2 41.6 48.7

22.5 47.5

AT 1R B A HL A B ) 5 U 5 4 ) B A 0 B
I G, EH T A S B Al R AR 2 RN AR AE
i, B PR # Z [BIANFAE A AR AT RE. X T M i, A
SCHRIA A PR A TE A AR, WA s o i a2
AL HAERIUREE v({1,3)) = v({1}) + v({3})[5].
FEF b, Ak 1., 2. 34 AR BRI, 12 F Shapley



304

R £32%

(B 77 AT I AR 23, &AMk m] AU & 40 0l
61(N,v,Q) = 19.23, ¢o(N,v,Q) = 35.73,
$3(N,v,Q) = 52.53.

R 6F B R U 2R 4 P 48 AT A, AT (v, L, Q)
< $1(N,v,Q), ATy(7, L, Q) > ¢2(N,v,Q), ATs(,
L,Q) < ¢3(N,v,Q), W AT gL X T Shapley (&
¥2%, vl AL ) 23 BCUSC A BT R, B e AL AT
Ak ) 3 B 2 A BT sz, 30 DA i Al AR o &
VEMF R I OB A 0w A, 7 BIR i) 245 B el 5 A %o
S, JR R N BRI 8 73 AN R BB B W Y
AR TTHRAR B, ST BT EE B W R 4 4 S FLAE B
Wb b iy BARAL B DRk, 78 B A8 45 Rk B A
T F, A-Tf#E AR T Shapley {8 58 LA} 24 4 B
4 4 w

T s 4 B A i A A v, A SR B IX
L) RS FEK 5 ) PR A A8 VA 4 A/ %o SR ) 8, 3o =% &y v
NHIAN ] R i, £t 77 LA DX TR ASR 3K B ) 7 X
6l 2 PR 4 1/ %o 588 % HE AT e JXURG i i 22 {1 7
VRSO W S AN AT SR 45, A BRAGIRE T 1% MR A7
FEPEFI G B, B8R Hh 7 vk B A R & R N A
N B 415 5, BEAT RO 5 5 B R 1) 45 B WA 28 70
BC i B R 2 P R RS B W AR R AT 9 R SR 3R A
WIS I 2 NEIGEX S0, et T 2 A&
VEX SR HAR HIR A FT.
£ 3 Hk (References)

[1] MengF, Tian D. The banzhaf value for fuzzy games with

a coalition structure[J]. Research J of Applied Sciences
Engineering & Technology, 2012, 14(1): 22-34.

(2] FKAH, FRmIEE. T 450 o AL B & F 3 Owen
TR BLAEL [0]. MM AR 4 5 K00, 2014, 28(1): 152-157.
(Zhang Q, Guo S C. The owen coalition value of the fuzzy
cooperative games based on structured element[J]. Fuzzy
Systems and Mathematics, 2014, 28(1): 152-157.)

[3] Mayerson R B. Graphs and cooperation in games[J].
Mathematics of Operations Research, 1977, 2(3):

225-229.

[4] Talman D, Yamamoto Y. Average tree solution and
subcore for acyclic graph games[J]. J of the Operations
Research Society of Japan, 2008, 51(3): 203-212.

[5] Herings P, Van der Laan G, Talman D. The average
tree solution for cycle-free graph games[J]. Games and
Economic Behavior, 2008, 62(1): 77-92.

(6]

(71

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

Herings P, Van der Laan G, Talman A, et al. The average
tree solution for cooperative games with communication
structure[J]. Games and Economic Behavior, 2010, 68(2):
626-633.

Béal S, Lardon A, Rémila E, et al. The average tree
solution for multi-choice forest games[J]. Annals of
Operations Research, 2012, 196(1): 27-51.

Van den Brink R, Herings P J J, Van der Laan G, et
al. The average tree permission value for games with a
permission tree[J]. Economic Theory, 2013: 1-25.

Béal S. Rooted-tree solutions for tree games[J]. European
J of Operational Research, 2010, 203(2): 404-408.
A, WRAG AL, R, HE T OB 0A A 2R At 7
B 1], #2150 5 R 3, 2013, 28(5): 701-705.

(Feng Q H, Chen J H, Liu T. Model of profit allocation
based on fuzzy bicooperative game[J]. Control and
Decision, 2013, 28(5): 701-705.)

Nie C P, Zhang Q. Fuzzy average tree solution for graph
games with fuzzy coalitions[C]. Fuzzy Information &
Engineering and Operations Research & Management.
Berlin: Springer-Heidelberg, 2014: 409-417.

Piiiti, 25 6. AT ST s A 1 DX 1) ASORY) IEC B 1 o
F DN AN TS R, 2015, 51(4): 17-21.

(Yang J, Li D F. Cooperative games with interval fuzzy
communication structure[J]. Computer Engineering and
Applications, 2015, 51(4): 17-21.)

Mishra D, Talman A J J. A characterization of the average
tree solution for tree games[J]. Int J of Game Theory,
2010, 39(1/2): 105-111.

Yager R R. OWA aggregation over a continuous interval
argument with applications to decision making[J]. IEEE
Trans on Systems, Man, and Cybernetics, Part B:

Cybernetics, 2004, 34(5): 1952-1963.

HHF M. 2T Choquet ZE 1 B A X B BRI B n A
Xt 5 ) Shapley {8 [J]. & 4t L2223k, 2010, 25(4):
451-458.

(Tan C Q. Shapley value for n persons games with
interval fuzzy coalition based on Choquet extension[J].
J of Systems Engineering, 2010, 25(4): 451-458.)
ZEMIN, B /NTF. BT Shapley {8 12 1 7= 24 S E A
Al SR 4R BT i 2 BEWT A 0], 32 % 5 B, 2013,
22(4): 220-224.

(Li B Z, Luo X F. Study on profit allocation of enterprise’s
original innovation with an industry-university-
research cooperative mode based on the Shapley
value[J]. Operations Research and Management Science,

2013, 22(4): 220-224.)

(FrlEshmbt. REE)



