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Abstract

The purpose of this paper is to investigate solutions Uy and U for the fuzzy relation
equation R U=T in cases of R< T,R< T,and R= T , when R is irreflexive
Us (xi, 20)=/NR(x;, %)) € Ty, )1, U (x5, 2) =/NR( %, )= T(x;, x)].

1. Introduction
Let us consider the lattice L = ([0,1],V,/\,—, <), where
aV b= max (a, b),
a/\b= min (a, b),
a—b=1 if a<b,
b if a>b.

a<b=1 if a=b,
a if a<b,

2. Preliminaries

The existence of solution of the relation equation
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(with unknown relation U and given relations R, T ) was characterized by Sanchez
[1].

We need the following definitions and properties.

Let X be non-empty a finite set , card( X ) = #

Definition 2.1
A fuzzy binary relation on X and Y is a fuzzy subset R on X X Y .

We are only interested in the case in which X = Y .

Definition 2.2

Suppose R and U are two fuzzy relation on X.
(R« UXxy, x2)=VIR(x,, %) VAN Nx, )], Vi, 2,2, € X,
where < operation is called a sup-inf composition

Definition 2.3
We say that I is called an identity relationon X if R- I=1- R= R ,
where Ix,y) =1 if x=y,

0 if x #y.

Definition 2.4

1) A fuzzy relation R is said to reflexive if 1< K.

2) A fuzzy relation R is irreflexive iff I/\R= @.
3 R-R<R then R is called transitive.

Theorem 2.5 [2]
Equation R - U= T has solutions iff R - U =T , where

U (x,2) = NR(»,x) — T(y,2)] Vriv.ze X .

If R+ U= T has solutions , then the above formula gives the greatest one.

In general, we always have R - U <T.
3. Result

Theorem 3.1
Let R be irreflexive.
1] If R<T ,then U: =0.

21f R=Tand R(x;, x)+0 , where i#j then Uy <I= U" .



Proof.
1] Let R(x‘-,x,') = [rij] , Y(x,—,xk) = [t,‘k] ,vrijytjke [0,1]
Since R< Tand R is irreflexive,

U*(xz'yxk) = /]\[R(xi,xj)<< ﬂxjyxk)]

= Nra<ty , 70ty ,+ =, 757, * * °, 7intwe ]
= 0 for all 1,7, k<n.

2 Let Us (x;, xp) =/NR(x;, x)KR(xj, x)] ————————————— (1.1,

U (x;,x5) =/NR(xj, x)—R(x;,x4)] ———————————~— (1.2).
For any 1, j, k <n, the right ~hand member of (1.1) is
NorgLrp, roLra, =+ 720wl

Dlet i=4£F ,wefind Ur (xi,x:) = 73 it ra<7u,

1 if 7’,‘;,27’;"', Vhén——(13)

In case of i#k, Ur =RLKR
== /},\[7’:7<<7’jk]

= Nrg<rprg, Ko+ * 75K ] ————(1.4)

The right-hand member of (1.4) contains 7;< 7. Since R= T, 7r3¥*0, Vikk,
Uy = 0. Thus Uy = {O y Yin ,1 }

ii) For any 7,7,k < , the right-hand member of (1.2) is

/}\[T/f"’?’;/e] = /\[7’1;‘"*7’1/@, Yoi ?Vok, * Fn i nt]

We find U (x;, xp) = /],\[1] it i=k,

/}.\[0] if itk

Thus U =1 ————(1.5)

By (1.3) and (1.5), U =1>U, .



Remark 3.2
If R< T then we always not have U: < U' . This means U: and U  can not

comparable or U, > U' If we take Us =Us AU then U, and U' are solutions
of R- U= T. But Us may be solution or not. Specially, R- U= R is called eigen

fuzzy relation equation.
4. Examples

Example 4.1
In case of R<L T,

0 0.1 0.5 0.1 0.2 0.6
R = [0.3 0 0.7] T = [0.4 0.5 0.8)
0.8 0.4 0 0.9 1 0.9
000
u = [0 0 0] =0Q
000
Example 4.2
In case of R= T,
0 0.1 0.5 0 0.1 0.5
R = (0.3 0 0.7 T = 0.3 0 0.7]
0.8 0.4 0 0.8 0.4 0
0.1 0 0 , 100
U,=(010 U = 010 ,and Uy <sU =1.
0 0 0.4 001
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