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Average tree solution of cooperative games with the fuzzy communication
structure

SHAN Er-fangt, LIN Shuo-ying®, SHI Ji-lei*

(1. School of Management, Shanghai University, Shanghai 200444, China; 2. College of Basic Science, Ningbo
University of Finance and Economics, Ningbo 315000, China)

Abstract: This paper studies the average tree solution with fuzzy communication structure. In fuzzy graphs, the
membership of the players and the relations among them are leveled. This paper introduces Choquet by graphs version on
fuzzy communication structure, whereby the fuzzy average tree solution is defined, which is a new solution that considers
the bilateral communications as players. On the class of cycle-free fuzzy graph games, the fuzzy average tree solution
is the unique solution that satisfies fuzzy component efficiency and cg component fairness as well as the unique solution
that satisfies fuzzy component efficiency and fuzzy component fairness. Especially, it is proved that average tree solution
is an element of the core for superadditive games which illustrates stability. We extend and generalize the average tree
solution using the classical DFS algorithm from games with cycle-free communication structure to the class of all games
with communication structure, and finally calculate the fuzzy average tree solution in a supply chain example.
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AT(v,r) € C(v, 7).
X0 X TAE BB B 5 (v, p), BRI L
C(v,p) =
{xERN‘ Z:Clv:vp(N),Zwi>vp(B),B€2N}.
ieN i€B
EIE3 N TAEREBMIEXT 3 (v, p), AR5
BHE S8 (v, p) W5 L ATINTERT, v°8 (v, p) € C(v, p).
B XF{EEj € B,B C N, LEE LIF
AT fit i 12

> AT;(v,7) = v(B).
jeEB
R (v, p) B TAER ) € B, B C N, M T
AR fifEi A2
> A, p) =

jEB

Z i SkATj (U, ’I"k) =

JEB k=1

Z Z Z sEAT;(v,ry) =

SeB/pjeS k=1

Em:sk Z ZATj(v,rk)2

k=1 SeB/pjeB

S skon () =0"(B). (8)
SeB/p k=1
@) ALY 755 (v,p) = v°(B),BI2(v,p) €
jeB

C(v,p). O

6 EHF IR RS

F PR N 1) 3 o A 2 5 2L B = 8 1
h, FAH L (8 i & F R AE T B iR b R i
Az 18] ARSI o G R b 8 R o M B fE S B
EIX A (v,7), N = {a,b,c}, L = {{ab},{bc}}. &
WAEAF GBI TR N v(a) = 82,0(b) =
40,v(c) = 18,v(ab) = 320,v(bc) = 230,v(abc) =
760. {HE, Bl ) 2 5 TR R SO, AN (A £l
Z BB AR L R B Y. B p(a) = 0.8, p(b) =
0.6,p(c) = 0.6,p(ab) = 0.5,p(bc) = 0.4,s; =
04,55 = 0.1,s3 = 01,84 = 02,7%(v,p) =
135.23, v:8(v, p) = 165.9,758(v, p) = 67.07(W. K 3).

0.6

b
0.5 0.4

0.8 a ¢ 0.6
B3 SR aEEME

R AT S 55 (0, ) 05 S, S 7T
BB 5% a. b. AERRFTE (ro )i, ERS, 255
E3)

*1 &5F0b cETEFELAWE

THEre  va(v,m)  w(o,re)  ve(v, i)
694 476
1 — 370 —
3 3
Ta 148 172 18
T3 82 40 18
T4 82 0 0




%10 &1

Bk e KA AR 0 T 3 R 2527

MR =K (2), FERH I p L2132 53 a.b.
c WIS ~F- K fige, L3R 2.
T2 B5Fq.b cHEMEIRE
BRIE o v (v,0)  %E(v,p)  vE(v, p)
P 131.93 169.2 67.07
FRAE 43 S R, 21 F T 15 KB R i s N
¥ (v, p) = Z v:&(v, p) = 368.2.
iEN
BRI UE 2R 5 AT = L DR ST 25 W AR
&l (v, p). 2 B G5 R AP I, K B Bk ) 7, 4
TR 15 34N R
1) C, = {a,b,c},Cp, = C,\{a} = {b,c},C. =
Cp\{b} = {c};
2) Cy ={a,b,c},Cq = {a},Cc = {c};
3) C. = {a,b,c},C, = C\{c} = {a,b},C, =
Cy\{b} = {a}.
F A =0 (7), AT A5 KB E B 2

1 m
7cg’C(U7P) = @ Z Zskmc(v,rk) =

cecl k=1

%(368.2 +368.2 + 368.2) = 368.2.

F T DL, 22 P A P o, AT T PR ASER ~F X A i
78 (v, p) ST LB iR e (v, p) —EL

FH A8 m] U H RSOR ST~ 35 40 it e 4t 2kis 2
S ) L IS AR R BT A VR T I I 4% 5
SER SRR A0, AMUFAAE B BT R R R, i HIE A7
TEA P B 28 0% & [, 2 538 2 (Al (A5 AF rT Re 2
ORI R BT, Xof T A58 1 X5 A% gk (1 7 B A AR K
SERRE L
7 4 @

AL T EHL ST R 1P S5 B AR cg
X ROR B EAT R o3, 78 ST RSO ST- S50 4 . [RD IR, GIE BH
TR AR 0 S UM A eg 43 ST R ME—
ik, A R AR 20 SO SO RVSER 4 S AP PRI
ME— i, 7 RELIRA b R ASOR T~ S5 W A M TG P (14 e
FMEEE A TAEE B R YR R R A
3. i, e b S A SR R SRR S IR, A i
it BE S FH 21 SEBR ] g it T 2.
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