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Abstract: The notion of fuzzy individual-optimal equilibrium, where every player is considering the interests of
fuzzy set of other players, was defined. The notion of a union of fuzzy set of clear relations is put in for this
purpose. Structural formulas for the construction of a function of belonging of this relation are developed. The
Connection of fuzzy equilibrium with the set of individual-optimal equilibriums was researched and the existence
of maximizing fuzzy equilibrium was defined.
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Introduction

The notion of Nesh’s equilibrium found wide application in the decision of many applied problems in conflict
conditions. lts “absolute absence of compromise” is the peculiarity of Nesh’s equilibrium. If there is the sole
situation of a game which allows players to adhere to “optimum strategies”, it can indisputably be the basis of
stable agreement between players. But, firstly, numerous examples show that there can be situations which are
“better” than Nesh’s equilibrium, and in order for these situations to become stable, players must agree to the
compromise. Secondly, when Nesh’s equilibriums doesn't exist, or, opposite, them — much, on the basis of
compromise between players it is possible to build a stable agreement between them. Thirdly, often enough in
the real conflicts players a priori are in compromise relations and the question lies in how to make it more stable.

As the classic theory of compromises is created only for the collective conduct of players, the problem of its
expansion in case of their non-cooperative conduct is topical. In the work, non-cooperative games in which
players can choose the strategies individually are explored, but, unlike the classic theory, fussy interests of the
partners are taken into account.

Individual-optimal equilibriums

Let's consider the general game G in the normal form (X,,R.;ieN), where N={12,...,n} - is a set from n
players; X, - a set of player ieN s strategies; R, - a complete binary preference relation of player ieN,

which is definite on the set X = HX . of situations. Let’s consider that the game takes place in the conditions of
ieN

being completely informed. We will also consider that players operate not cooperatively, that is, everybody
chooses the strategies independently.

One of optimum principles in non-cooperative games is the concept of individual optimum [Mashchenko, 2009].
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According to this concept every player chooses the strategies individually (non-cooperatively), but takes into
account the interests of all other players (compromise for the sake of resolution of conflict).

The players’ binary preference relations R, ,ieN, are shown by the aggregated relaton R=UR, for the
ieN

formalization of the individual-optimum equilibrium notion. Obviously, the relation R will also be full. Let S - be

the prevailing relation, induced by the aggregated preference relation R. Then S=R'= NS, , where
ieN

S, =(R )™ -is the player prevailing relation is induced by the preference relation R, .

i

We will say that situations x,y € X are in relation of a strong NE-prevailing of player i e N, that is generated by

the aggregated prevailing relation S, and to mark it xS"*"y | if xSy A(X,, = Y, ) -

We will name a situation x* the weak individual-optimum equilibrium of game G [Mashchenko, 2009] (we will
mark their set through WIOE), if yS"''x*, Vy e X, VieN . Stability of individual-optimum equilibriums is

grounded in a so called one-purpose game. In this game at all players have one purpose, but it is characterized
for every player by the preference relation. Ideally, this purpose consists in the choice player strategies so that
there is a most preferable situation for all players. Because such situations do not exist often enough, players
agree to go on a compromise for the sake of the general purpose. Because the players operate non-
cooperatively, each of them can see this compromise in his or her own way, which leads to conflict.

In that and only in that case, when a weak individual-optimum equilibrium x* will be the basis of an agreement
between players, the change by any player ieN, agreed with other players, strategies x; to another, will
always result in a situation which will not prevail x* at least for one player (him in particular). That is player

ieN’s purpose, which consists of his personal interests and interests of other players which he takes into
account, can be not satisfied and an attained during previous negotiations compromise can be blasted.

In this work the notion of weak individual-optimum equilibrium is summarized for the case, when players can
fuzzily take into account their partners’ interests. In other words, every player cannot confidently say that he will
search for a compromise with the other players, but he can set the fuzzy set of players, the interests of whom he

is going to take into account. Let 7, : N —[0,1] - be a belonging function of players I\7, fuzzy set, the interests of
which player ieN is going to take into account. For the formalization of the individual-optimum equilibrium

notion in the general game G for every player i € N we aggregate players’ j e I\7, preference relation R, in the

preference relation of their association I?N = UR,. The acquired relation is a fuzzy set I\7, union of clear
' JeN;

relations R;, j €N, is a new notion, requires determination and research.

The union of fuzzy set of clear relations

Let's formalize the operation of union R = UR, of the fuzzy set N of clear relations R;, jeN, where N -isa
ieN

fuzzy set with the belonging function 77:N —[0,1]. Let r,: X x X —{0,1} - be characteristic function of relation

R;, jeN (thatis xRy <> r(x,y)=1). Foreach x,y € X we will mark:
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N (xy)={ieN| B eN:(r,(xy).n()> (r(y).n)) (1)
- set players indexes which do not get better in a increasing characteristic functions r,(x,y) of relations R,,
i €N, and belonging functions 7(i) of fuzzy set N;

o [l ieNP(xy),
U(X,y,l) - {0, ié NPO(X,y),

-fuzzy subset of set N' belonging function with a transmitter N*°(x,y).

A next definition will be related to the known [Mashchenko, 2010] fuzzy set of type 2 notion, the value of
belonging function of which is the fuzzy set in classic sense (type 1).

By the union of fuzzy set N of fuzzy relations, according to [Mashchenko, 2010] we will name - fuzzy relation of
type 2, which is defined on the set X and fixed by the three (x,y,r(x,y,z)), where

o r:XxYxZ—[01] - is the unclear reflection R belonging function, which executes the role of fuzzy
belonging function of which is definite thus:
max{7i(x,y.)| r(xy)=z}, JieN:r(xy)=z
r(x’y,z) — ieN (3)
0, r(x,y)#z,¥ieN.
e X,y € X - pair of game situations;
e 7 -element of the universal set Z={0,1} of belonging reflection R values of type 2 fuzzy relation R.
Values of fuzzy belonging reflection R for the fixed situations x°,y° € X pair form a fuzzy subset R, (x°,y°) of
the Z={0,1} set with the belonging function r(x°,y°,z). The value r(x°y°1) can be understood as a degree of
that the x°,y° pair is in the relation R . Accordingly the value r(x°,y°,0) has the sense of not belonging degree
of the pair x°,y° to the relation R .
On the other hand, if in the functions r(x,y,z) are fixed z=1, then we will get the belonging function r(x,y,1) of

alternatives x,y pairs fuzzy set which are found in the relation R . Let's indicate this set R, (1) . Analogical, for

the fixed value z=0 we will get the alternatives x,y pairs fuzzy set which are not found in the relation R, with
the belonging function r(x,y,0). We will indicate it 9R,(0). Interestingly, that in the general case
R, (0) ¢W , and, accordingly r(x,y,0)=1-r(x,y,1).

A next theorem allows structurally to build the belonging function r(x,y,z).

Theorem 1. Let R, ieN, - be clear relations which are set on the set X by the appropriate characteristic
functions r.(x,y), x,ye X, ieN; n(i), ieN, -fuzzy set N belonging function. For the fuzzy set R of type
2, which is set by the fuzzy reflection R with the belonging function r(x,y,z); x,y € X; z<€[0,1], to be the

union of fuzzy set N relations R;, ieN, thatis R= UR;, itis necessary and it is enough, for x,y € X :
ieN
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)=1

max n(i), JieN:r(x,y)=1,
rixy1)=4" ,
0, r(x,y)=0,VieN,

maxn(), 1(x.y) =0, € Argmaxi) @
X 0 — lei 1€l
(.0) 0, EIieArgmaan(i):r,.(x,y)=1.
Proof. We will show at first, that formula (3) is equivalent to such
~max (i), N(xyz)#2,
r(x,y,z)=q'<" v (5)
0, N(x.y.z)=4,
where for Vx,y e X Vz €[0,1]
Nixy.2)={ieN| z=r(xy)= max r(xy). ()= max (i)} (6)
We will note that from (2), (3) follows, that
max {n(i)| r(x,y)=2z}, 3ieN"(xy):r(xy)=z,
R=UR < r(x,y,z)={1"x» (7)
ieN 0, r(x,y) = z,Vie N(x,y),

x,y e X z€[0,1]. Therefore for the proving of equivalence (3) and (5) it is enough to show that (7) is equivalent
to (5), (6). Let’'s show that

NPO(x,y)={ieNIrf(x,y)=Umgg§i)r,(x,y), ni)= max n(j)}, x.yeX (®)

()2 (xy)
Assume that for some x,y € X', i e N, the correlation is executed:

i(xy)= max r(xy), nli)= max (i) 9)

We will assume the opposite, that ieN™(x,y). Then according to (1) 3leN, for which
nxy)>r(xy),nl)=n(), or n(x,y)=r(x,y),n(l)>n(i). In the first case, from here follows, that

r(x,y)> (m)af)rj(x,y). In the second case, we get n(/)> max n(j), which contradicts (9).
n())znli X,

1 (xy)21(x.y)

Assume that i e N*°(x,y) . We will assume the opposite, that r,(x,y) < (rr1)a>§)r(x y) or n(i)< ( rr]af )n(j) .In
n(j)zn(i (Y )>n(xy

the first case from here follows, that 3/eN, for which #n(l)=n(i), r(xy)>r(x,y). Then
(r(x,y),n()) = (r(x,y),n(i)) and ieN™(x,y) from (1). Analogical in the second case, 3k eN, for which
r.(x.y)>r(x,y), n(k)=n(i). Then (r(x,y),n(k))> (r.(x.y),n(i)) and igN(x,y) from (1). Thus, we have
obtained the contradiction and there is (8). As from (8) follows N(x,y,z)=N(x,y)N{i eN| r(x,y)= 2z}, then
(7) is equivalent to (5), (6), and therefore (3) and (5) are equivalent.

Now for proof of theorem it is sufficient to show the equivalence between formulas (4) and (5).

At first we will write down (6) for z=1 in two possible cases. Let's assume at first r.(x,y)=0,Vi e N . Then from
(4) r(x,y,1)=0. On other hand, from (6) directly follows, that N(x,y,1) =< and then from (5) r(x,y,1)=0.
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In the second case, assume that 3JieN:r(x,y)=1. We wil indicate 7 (x,y)= r(nax n(j),
ri(x.y)

I (x,y)= jeN| n(j)= n;(x,y)} . We will define the value r(x,y,1) from (5). For this purpose we will build from
(6) N(x,y,1) ={IEN| 1=r(x,y)= max r(x,y), n(i)=mn;(x,y)} . We will show that N(x,y,1)=I;(x,y) . Assume

n(i)zn(i) !

that ieli(x,y). Then n(i)=n(x,y) and max r(x,y)=max{ max r(xy), max r(xy)}=

n(jyzn(iy | ()= (xy) 0 (xy) !

=max{1, (Ena{ )r(x V) =1=r(x,y) . From here itis obvious that i e N(x,y,1) .
nuzmxy

On the contrary, assume that ieN(x,y,1). Then 1=r(x,y)= (m)a>§)r(x y) and n(i)=mn;(x,y). From here
>n(i

follows i e/lf(x,y). Then from (5) r(x,y,1)=n; . Therefore formulas (4), (5) are equivalent for z=1.

Now we will write down (6) for z=0 in two possible cases. We will indicate 7, = maxn(j)
Iy ={ieN| n(i)zme}vxn(j)}. Assume at first that r.(x,y)=0,Viel;. Then from (4) r(x,y,0)=7,. We will
je

define the value r(x,y,0) from the formula (5). For this purpose we wil build the set

N(x,y,0)= {/eN|O r(x,y)= maxr(xy) n(i)= maxry() {/el|0—rxy) maxr,(x,y)} =1l from

p(j)2n(i) | el

the formula (6) . From here according to (5) also r(x,y,0)=

In the second case, assume that 3i e/} :r.(x,y)=1. Then according to (4) r(x,y,0)=0. We will define the value

r(x,y,0) from (5). For this purpose we will build N(x,y,0)= {leN| 0=r(x,y)= max r(xy)

n(j)=n(i)

n(i)= maxn( =n}={iel | 0=r(xy)= mﬁxr(x y)=1 = from the formula (6). From here according to
Jely

(5) also r(x,y,0)=0. Therefore formulas (4), (5) are equivalent for z=0. The theorem has been proved.

For the illustration of a fuzzy set of clear sets union notion we will consider such an example.

Example. Assume that N ={1,2}

with the values: 7(1)=0,3, 7(2)

-is a set of players. We will seton N a fuzzy set N by the belonging function

=0,7. We will find the union of a fuzzy set N of clear relations R,, R,, which

are defined on the set X ={A,B} and set by characteristic functions, according to r,(x,y), r,(x,y) (tabl. 1).
Table 1. Union of fuzzy set of clear relations.

Functions and sets (AA) (A.B) (B,A) (B,B)

n(x.y) 1 0 1 0

r,(x,y) 1 1 0 0

N (x,y) {2} {2} {12} {2}

7(x,y.1) 0 0 0.3 0

7(x.y.,2) 0.7 0.7 0.7 0.7

In table 1 the set NV(x,y) and belonging function 7(x,y,i) are also indicated. The values of the fuzzy relation of

type 2 belonging function are indicated in table 2.
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Table 2. Value of belonging function.

Belonging function (A,A) (AB) (B,A) (B,B)
r(x.y,0) 0 0 0.7 0.7
r(x,y1) 0.7 0.7 0.3 0

The obtained result, also corresponds with theorem 1.

Fuzzy individual-optimum equilibriums and their choice

Assume that S=R™" - prevailing relation which is induced by the aggregated preference relaton R=UR, ;
ieN

S . relation of player ieN NE-prevailing, which is generated by S. We will present the set of weak

individual-optimum  equilibriums  WIOE of the general game G in a as WIOE=BR,, where

ieN
BR ={xeX| y$"'x, Yy e X} = {x e X| (y,,%,)SX, ¥y, € X;}, ieN. Thus, the individually optimal

player's ieN conduct with a fixed other players’ strategies set X, =(X;),.y;, consists in the choice of

strategies which form situations, that are not prevailed according to S = R
We will pass on to the fuzzy individual-optimum equilibrium notion formalization. Assume that 15, =UR, -isa
JeN;

fuzzy preference relation of all the player's association (as shown higher than type 2), the interests of which
player ieN is going to take into account. Let it be set by the fuzzy reflection with the belonging function
pi(x,y,z), x,y € X, z<[0,1]. We will build for a player i e N the fuzzy set (we will indicate it ND.) of situations
x which are not prevailed after the relation §, = IE{ \15,‘1 (which is asymmetric part of I5, ) by other situations
(¥:,xy,), that are obtained from situation x by the change of the strategy x; by this player on other y, € X..

1

The fuzzy relation of type 2 §,. :I-:’,.\Is,.‘ :I-:’,ﬂ? belonging reflection (asymmetric part of preference relation

é) is set by function s;(x,y,z) = m?oxﬂ min{p;(x,y,z,),p;(y,x,1—2,)} according to operations on the fuzzy sets
zgnziﬁ{ 21' ,z; }

of type 2 according to [Zadeh, 1973].

We will express s;(x,y,0) =max{min{p,(x,y,0),p.(y,x,1), min{p.(x,y,0),p;(y,x,0), min{p,(x,y,1),p;(y,x,1)} in
terms of player's i e N preference relation by means of (4). For this purpose we will consider the following cases.

We will assume that r, (x,y)=0, VjeN. Then because of the completeness of player's jeN preference
relation R, , we will get r; (y,x) =1 for vj e N. From here according to (4) p,(x,y,O):njjgaan,(j), pi(x,y,1)=0,

p,-(y,X,O) = 0 ’ pi(yvx’1) = maNX77,(J) ' Therefore S,-(X,y,O) = maNan(j) .
Je je
We will assume that r, (y,x)=0, VjeN. Then because of completeness of player's jeN preference relation

I

R;, jeN, obsessed r (x,y)=1, VvjeN. From here after (4) p,.(x,y,1):mal1vxr7i(j), pi(x,y,0)=0,
je

pi(y.x1)=0, p;(y,x,0)= me}vxry,(j) . Therefore s,(x,y,0)=0.
je
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We will assume that 3JjeN: r (x,y)=1 and FkeN: r(y,x)=1. Then it is quite clear, that
p,.(x,y,1)=max{77,.(j)|jeN,r/. (x,y)=1 and also p,(y,x,1)=max{77,(k)|keN,rk (y,x)=1. We will indicate

K ={ke N| ni(k)= max n:(j)} and we will consider following cases.
je

In the first case, assume that r, (y,x)=0, VjeK;. Then because of the completeness of players jeN
preference relation R, jeN, we get r, (x,y)=1, VjeK;. Therefore p,(x,y,O):maan,.(j), pi(y,x,0)=0.
je

Hence we have s;(x,y,0) = max{ r(na>)<177,(k) , 0, min{ r(na>)<177,.(j), r(na>)<1r7,(k)}} . Because max{a,min{a,b}} =a,
T (yx)= i (xy)= T (yx)=

then finally we get s.(x,y,0)= max 7.(k).

f(y X)=1
In the second case, assume that r, (x,y)=0, VjeK;. Then because of the completeness of players’ jeN

preference relation R, , jeN, we have r, (y,x)=1, VjeK;. Therefore p,(y,x,O)zrye%’xn,(j), pi(x,y,0)=0.

Then we get s;(x,y,0)=max{0,0, min{ max 7,(k), max 7,(j)}} . Because there is r, (y,x)=1, VjeK,,

he (y.x)=1 1 (xy)=1

then max 7,(k)> > max 7.(j). Therefore s.(x,y,0)= max 7.(k).

1y (yx)=1 1 (x,.y)=1 R ly=1

In the third case, assume that 3j e K;: r, (x,y)=1and 3k eK;: r, (y,x)=1.Then p,(x,y,00=0, p,(x,y,0)=0.

Therefore s,(x,y,0) = max{0,0, min{ ma;<177,.(j), max 7,(k)}} . Because according to conditon 3JjeK., for
Y=

i (x fic (¥ x)=1

which r; (x,y) =1, then max 7,(k)= max{n,(j)|j eN} . Therefore s;(x,y,0)= max 7,(k).

i (x.y)=1 i (¥ X)=1

From the above considered cases it is obvious, that

max 7,(J), HjeN:lfj(y’X):1’
S;(%,y,0) =41 0= .
0. nx)=0vjeN.

It would be logical to define the set ND, based on the following reasoning.

Because the value s;(x,y,0) is a degree, with which situation y is not prevailed by x, then with the fixed
variable y € X the function s,(y,x,0) can be considered a fuzzy set belonging function of all situations x which
are not prevailed by situation y . From here follows, that the subset of situations, each of which is not prevailed

by any of the situations of set X', can be the set by the belonging function mi)r(w,( ¥,x,0), x e X . Thus, we see
ye
that the fuzzy set ND, will be set by the belonging function z; : X —[0,1] of such a kind
,ui(x):Eligsf((yf’xN\i)’x’O)’ xeX (11)

The value g;(x) can be understood as a “degree of not being prevailed” of the situation x € X' for the player

ieN by another situation (y;,x,,) which is obtained by his change of strategy x; to other y, € X,. The idea of

the set FIOE = (Y ND, which consists of not prevailed situations by fuzzy relations S;, ie N, results in the
ieN

following definition.
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The fuzzy set with the belonging function z: X —[0,1] of kind (x) = m;vn,ui(x) , X € X', we will name the set of

fuzzy individual-optimum equilibriums of the game G and mark FIOE. We wil name the set
SUpp(FIOE) ={x e X| 4(x)>0} atransmitter of FIOE .

We will set the connection of sets: FIOE - fuzzy individual-optimum equilibriums of the game G and WIOE -
weak individual-optimum equilibriums of the game G .

Theorem 2. The transmitter supp(FIOE) of fuzzy individual-optimum equilibriums set of the game G coincides
with the weak individual-optimum equilibriums set WIOE of the game G .

Proof. Assume that x e WIOE . We will assume the opposite, i.e. that x & supp(FIOE) . Then according to the
definition JieN: (x)=0. From here according to the formula (11) 3y, € X;, that migs,((y,,xN\,),x,O)zo.

Therefore according to (10) r, (x,(y;,Xy,;))=0, ¥jeN. Then relations xﬁj (ViXy,), VieN, are executed.

From here xR(y,,x,,) . Therefore, because of completeness of relation R, we will get (y,,x,,,)Sx . Then for the

situation y =(y,,x,,) the relation yS""'x takes place and according to the definition x & WIOE . We have a
contradiction and therefore WIOE < supp(FIOE) .

Assume that x esupp(FIOE). We will assume opposite, that x ¢ WIOE . Then according to the definition
JieN 3y=(y,x,,), for which yS"™"x. It means that 3Jy,eX,, for which (y,x,,)Sx. Therefore

XR(y,.x,,) . From here follows xﬁj (¥;Xw), VjieN, that means r, (x,(y;xy,))=0, VjeN. From here

according to formula (10) s;((y;,X,,).x)=0. Therefore according to (11) 4 (x)=0. Then according to the
definition  x ¢ supp(FIOE). A contradiction was obtained. Thus supp(FIOE)cWIOE and therefore
supp(FIOE) =WIOQE . The theorem has been proved.

Because players, as a rule, are interested in the choice of some sole situation of a game which would become the

basis of stable agreement between them, they need to choose the fuzzy individual-optimum equilibrium x* with
the maximal degree u(x*) of not prevailing. This reasoning leads to the following notion.

We will name x* € X the maximizing fuzzy individual-optimum equilibrium of game G, if ux’) = me;xy(x) .

It is easy to check that for the general game G there is always a maximizing fuzzy individual-optimum

equilibrium. Indeed, according to definitions z(x") = maXxmivn,u,(x)z =maXxmiNn mipsi((y,.,x,v\,),x,O). From the
xeX e xeX ieN yeX;

formula (10) it is easy to see that for Vxe X VieN Vy, € X, the function s,((y;,x,,),X,0) adopts a finite set

of volumes. From here follows, that there is always maxmin mins,((y;,x,,),X,0) .

xeX ieN yeX;

It should be noted that although a maximizing fuzzy individual-optimum equilibrium x* exists always, it can be
that u(x")=0. Therefore we will consider the following theorem.

Theorem 3 . Assume that 7,(j)#0, Vie N . If asituation x* meets condition

X*)=maxmin min  max (]
#(x*)=maxmin min q(ww)ﬂn,(f) (12)
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then it is the maximizing fuzzy individual-optimum equilibrium of game G , thus z(x*)>0.
If a situation x* is the maximizing fuzzy individual-optimum equilibrium of game G , then it satisfies (12).
Proof. We will consider the problem

H(x)=min min  max 7,(j). (13)

keN - ye<Xie i (Vi X ) X)=1

We will mark Q the set of its decisions. For proof of the theorem it is sufficient to show that Q = supp(FIOE) .
Assume that x €Q, and values i, y;, j* satisfy (13). We will show that x e WIOE . From (13) follows, that
n,(*)2m()), Y e M(x,(y] xy,)), where M,(x,(y] xy,) = {j €N| I (x,(y} xy,)) =1} Thus

M, (XY X)) 2 M (XY X)), VX e X, YkeN, Vy, eX, (14)
We will consider the following cases.
1. Lets assume that  M,(x(y;,xy,))=N. Then r(x(y;,xy))=1 for VjeN. Because
M (X (Vi X)) 2 M (X, (y7 xy,)) for VkeN, Yy, eX,, then r(x(y,.Xy))=1 for VkeN, VjeN,
vy, €X,. Therefore xR(y,,Xy,) for VkeN, VjeN, Vy, eX,. From here xR(y,,xy,) for VkeN,
vy, € X, . Thus, ny*, Vy e X, Vk e N and according to the definition x e WIOE .

2. Assume that M.(x,(y;,X,,)) =N . We will assume opposite, that x  WIOE . Then according to the definition
JieN 3y =(y,x,,), for which yS"'x . It means that 3y, e X, , for which (y,,x,,,)Sx . Therefore XR(y,,X,) .

From here follows, that xﬁj (ViXw), VieN, that means r (x,(y;,xy,)) =0, VjeN. From here we will get

M.(x,(y; ,xy,)) =< that contradicts (14). Therefore x e WIOE . Thus Q c WIOE .
Assume that xeWIOE. We will show that xeQ. If xeWIOE, then according to the definition
yS"Wx*, Yy e X, VkeN . Therefore for VkeN, Vy, € X, (y,.X,,)Sx takes place. From here, because

of asymmetric of the relation S, the preference relation R=S™", therefore xR(y,,X,,). Because R=UR, ,
jeN

then 3 eN: XR, (¥, Xy). Thatis VkeN Vy, eX, JjeN: r (x(y,,Xy,))=1. Hence according to (9)
S (x,y,0)= max{nk(j)| I (Vi Xy ). X)= =1} for Vke N, Vy, € X, . Thus, according to the definition of fuzzy

individual-optimum equilibrium and formula (13) we will see, that x satisfies (13). Hence xeQ. Thus
Q o WIOE , therefore Q =WIOE . Then after the theorem 2 Q = supp(FIOE) . The theorem has been proved.

Conclusion

The fuzzy individual-optimum equilibriums considered in the given work allow players to make the stable
agreement in which they can fuzzily take into account the interests of one other. It allows substantially simplifying
the problem of choice of concrete individual-optimum equilibrium due to the use by the player of subjective
estimations of importance of interests of partners which are expressed by a fuzzy set belonging function of
players’ interests which he is going to take into account. It should also be mentioned that the notion of fuzzy
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individual-optimum equilibriums will be correct and also has definite interest in games with the purposes of
players, which are set by fuzzy preference relations.

Acknowledgments

The article partially financed from the project ITHEA XXI Institute of Information theory and Applications, and the
Consortium FOI Bulgaria (www.itea.org, www.foibg.com).

Literature

[Zadeh, 1973] Zadeh L.A. Outline of a new approach to the analysis of complex systems and decision processes
Il IEEE Transactions System. Man. Cybernetics. SMC-3. - 1973. - N 1. - P. 28 - 44,

[Mashchenko, 2009] Mashchenko S. O. Individual-optimum equilibriums of non cooperative games in relations of
preferences // Cybernetics and systems analysis. — 2009. - Ne 1. - P. 171 - 179.

[Mashchenko, 2010] Mashchenko S. O. Fuzzy individual-optimum equilibriums // Cybernetics and computing
engineering. —2010. = N 159. — p. 19 - 29 (In Russian).

Information about the authors

Sergiy Mashchenko — math Ph.D., associate professor; Taras Shevchenko National
University of Kyiv, Ukraine, 01017 Kyiv, Volodymyrs'ka st.64.

e-mail: msomail@yandex.ru

Research interests: optimization methods, decision making, decision support systems,
game theory




