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1. Introduction is based on the idea that all players can change directly from
When multiple decision makers are regard as one player, ibisjection to approval. AV, -path is defined by &/-path sat-
probable that some of them approve, some object and the aéfying
ers prefer to be neutral. Such a situation cannot be dealt wishl: For eacht < {0,...,m — 1}, there is one playerc N
existing games. such thats?* < s0F 1 08 — 4 0F L o g0F — (ORHL 30k

_ In this stu_dy, we define a blcoope_ratlve fuzzy game to dgglkﬂ while S;S_,k _ sg,k-&-l, tff’“ _ tj-’k-H for j € N\{i}.
with such a situation. In a bicooperative fuzzy game, we deﬂq,%e
solution concepts based on the Weber set[2] and the pathR] =

n,A'(N) is defined by the set of alW;-pathsd in BFY.
lution cover[1], and define the catcher. Furthermore, we sh 2-path is defined by &'-path satisfying
show relations among these solutions.

B-2: For each e {0,...,m — 1}, there is one playere N
2. Preliminaries

such thats?* < s2FF1 428 > 9+ and either one of the
. ) . . 8k 5,k+1

Letn be a positive finite number, and a set of players is denotd inequality holds in the strict sense, whill" = s

by N = {1,2,...,n}. A cooperative crisp game is defined by " = ¢7**! for j € N'\{i}.

an ordered paifN, cr) wherecr : 2V — R with ¢r(0) = Then,A2(NV) is defined by the set of al,-pathss in BFY.

0. Let3" = {(S,T) : S, T C N,SNT = (}. Then an Let A;(8) = {(vahtf»k) | (vaﬁtfak‘) + (s?’k+1,tf’k+1)}

ordered pair(N, b) whereb : 3% — R with b(0,0) = Oz\i]s for 6. We can define the playés marginal contribution:® (bv)

called a bicooperative crisp game. Here, {6:7) € 37, 4q 23 () = Ek:(s,‘?"’ tM)eAi((s)(bU((Sf’kH,t?’kﬂ)iez\r) B

b(S, T) represents the proceed when the membefsagiprove Sk bk i ,

a coalition, the members @ object and the others are neutral??((s;” > ;" )ien)) for the W-pathd. For A'(N) € A(N),

i
A fuzzy coalition can be characterized by a vector

we define the Weber set &x/ (V) by a functionW : BFG(N)

0,1]¥. Then thei-th coordinates; of s represents the par-— 2% as the following.

ticipation level of playet in the cooperative fuzzy coalition War(bv) = co{z’ (bv) € R | § € A'(N)}.

The set of all fuzzy coalitions are denoted 5y . ForS C N, To denote two types of the path solution cover, let us define
the cooperative fuzzy coalition® € FV is defined byey = 1 aQ-path by a sequendesatisfying A, B and the following;

if i € S, ande? = 0 otherwise. A cooperative fuzzy game i£": {2547 ) ien | k= 0,...,m} C BFY.

defined by(N, v) wherev : FV — R with v(e?) = 0. Then,U(N) is defined by the set of af)-pathss in BFY. We
3. Bicooperative fuzzy games and solution con-shall define two types of &-path, denoted by);-path and
cepts Q2-path. AQ:-path is based on the idea that all players are

To introduce a bicooperative fuzzy game, let us define a ot allowed to change their two action levels at the same time,
cooperative fuzzy coalition by(s;, t;));en such thats;, t; € while a@);-path is based on the idea that all players can change
[0,1] ands; + t; < 1 foranyi € N. In stead of((s;, ;))ien, their two action levels at one time. &;-path is defined by
(si,t:)icn is also written.s; andt; represent the approval levela Q-path satisfying D-1, and’'(N) is defined by the set of
and the objection level of the playeiin (s;,#;)icn, respec- all Qi-pathss in BFY. A Q,-path is defined by &)-path
tively. We denote the set of all bicooperative fuzzy coalitioratisfying D-2, andl?(N) is defined by the set of ald,-paths

by BFYN. We define a bicooperative fuzzy game @y, by) 6 in BFY.

such thatw : BFY — R with bu((e?, e?);en) = 0. Let us Let W;(8) = {(s7*, %) | (s7",40%) # (P 40y

1?71

denote the set of all bicooperative fuzzy games with player $et 0. Then we can define the playés path solutionz? (bv)
N by BFG(N). A set-valued solution oBFG(N) can be asz?(bv) = Zk:(sé,k’tc?.k)e\lji(é)(bv((8f7k+l7t?7k+1)ieN) —

defined byF BV : BFG(N) — 2%" bo((s2%,t7%),cn)) for the Q-pathd. For ¥/(N) C W(N),

In this paper, we shall define two types each of the Were define the path solution cover @d(N) by a function@ :
ber set and of the path solution cover. To introduce two typ%SFG(N) ., 9RY asthe following.

of the Weber set, let us definel&-path by a sequence = Qu (bv) = cof{ad(bv) € R | § € T'(N)}.

(57", 8% )iew, - (577,17 i) of m+1 different points  Proposition 1: Letbu € BFG(N). Wax(bv) C Qu: (bv)

in BF" satisfying the following; andWaz(bv) C Q2 (bv).

A (570,87 ien = (€2, eN)ien, and(s)™ 1™ )ien = 4. Conclusion

(e, e)ien; In this study, we have defined a bicooperative fuzzy game as
B: 527 < s2" andt* > ¥ for anyi € N andk = anew game and solution concepts, the Weber set, the path so-
0,...,m—1,; lution cover and the catcher. Then, We have shown relations
C: (2%t ) ien | k=0,...,m} C {(e5,eD)ien | (S,T) among them.
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