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0.ABSTRACT. In a fuzzy relation equation R: /=T, we find the hounded hy [/, and

U™ of the equalion_.where U is lower bound and U™ is upper bound.
1. INTRODUCTION

Sanchez introduced a fuzzy relation equations [| 1.
This paper study the bounded of fuzzyv relation equation.
Some operations are defined.

Let us consider the lattice L = ( [0, 1 1. \V,/\, =, <), where

a\/b=max (a,b),
a/\b=min (a, b),
a-b=11if a<b,

b it a>b.
alb=11f a=b,

a ifa<b.

We need the following definitions and properties.
[.et X bhe non-empty finite set.



DEFINITION1.1
A fuzzy binary relation on X and Y is a fuzzy subset K on X x Y.

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

DEFINITION1.2

Suppose K and { are twao fuzzy relation on X

( R-U)x,2= V(R(x, W/\S(» 2)) forx, z€ X,

where - operation is called a sup-inf composition.

PROPOSITION1.3

Let R,U/,S and 7 be fuzzv relations on X.
(1] (R:S): T=R:-(S- 1.

2] f RET .then R-S<T-S.

DEFINITION1.4
We sav that | is called an identitv relation on N f R« [I=7- kK .
where I(x,v) = 1 if x=1x,

0if x#Fy.
2. PRELIMINARIES

The existence of solution of the relation equation
R-U=T e —————— (n

(with unknown relation U and given relation R, T) was characterized by Sanchez 111131

THEOREM2.1(3]
Eq. (1) has solutions if R+ U™ = 7, where

U™(x,2)= /N\(R(y, )= T(v,2)for x,zeX.
If Eq.(1) has solutions |, then the ahove formula gives the greatest ane. In general,

we alwavs have R- U < T.

DEFINITION2.2 (2]
[11 A fuzzv relation K is said to reflxive if I<R.
2l f R+ REK . then K is called transitive,
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3. RESULT

THEOREM.3.1

Let R be reflexive relation on X.

(1] If R<T, then Uy,<U™.

[2] For any U such that U,<U<U". then R-U<T.
where Ux(x,2)= /N R(x, W< T(v,2)).

Proof.

let Uslx,2)=/NRx,WKT(x,2)]  -=-----=-mmmmmmmmmmmmmomes (2

The right-hand member of (2) contains terms
Rix, )T (x,2) Rlx, 22X Tz 2) Rlx, W< Ty, 2)

lot I7(x.2) = N[R(v,x)=T(v, 2)] = —ommmmmmmmmmmmmm oo (3)

The right —hand member of (3) contains terms
R(x, )~ T(x,z) . Rz.x)»TNz.2) . Rv.2)»T(v. 2).

1l Supnose that R(x, x)=T(x, z). Since R>1 .we have R(x, x)<Tx,2)=1=1U..

If Rix,x)<T(x,2), then R(x,x)<T(x,2)=1=Ux.
21 Supnose that R(x,2)=T(z,2). Since R<T and R21, R(x,2)XT(z,2)=1=1/..
Il R(x,2)<T(z,2) , then R(x,2)XT(z,2)= R(x,2)= Ux.
3] Suppose that R(x, »)=T(v, 2). Then R(x, KTy, 2)=1=U,.

If Rlx, <y, z), then Rix, K T(v z)=R(x,v)=U..
So N1, 1,1,R(x,2), 1, Rx, ] = Uy ———-=-m-mmmmmmmmmmmmmm oo (4)

4} Suppose that R(x,x)>T(x,z). Then R(x,x)—=T(x,2)= Tx,2) =U".

f R(x,x)<T(x,2),then Rlx,x)»T(x,2)=1=U".

5] Suppose that R(z,x)> T(z.2). Since R(z,2)<Tz,2). Rz, x)=Tz,2)=1=U".
If R(z,x)<T(z,2),then Rz, x)=»TNz,20=1=U".

6] Suppose that R(v,x)>T(v,z). Then R(y,x)—T(v,2) = T(v,2) =U".

If R(v,x)<T(y,2), then Ry, x)»T (v, 2)=1=U".

So NTx2),1,1,1, Wy, 2),1] =U" ~—---——mmmmmmmmm oo (5)



Supose R(x, 2)<R(x,1v) in (4. Since R(x,2)< T(z,2} and R(x, W< T(v, 2) in 2| and 3|,
U, = R(x,2) and U= T(x.2)or T(v,2). Thus U.<U~".
If R(x,v)<R(x,2).then U.= R(x,¥) and U = T(x,2) or T(v,2). U.<U".

2] Since < operration is isorony in Prapasitioni.3 [2]), it is trivial. 1/
EXAMPLE.3.2

1 0.2 0.3 1 0.2 0.5
R= [().4 1 0.1 = T=430.4 1 0.34.

0.6 0.2 1 0.6 0.3 1

U™(x,2) = ARy, x)—=T(x, 2)]

(1=1/N0.4—0.4/N\0.6—0.6) (1—0.2/\0.4—1/\0.6—0.3) (1—=0.5/\0.4—0.3/\0.6—1)
=] (U0.2=1/A\1=0.4/N\0.2—0.6) (0.2—0.2/\1—=1/\0.2—0.3) (0.2-0.5/\1—0.3/\0.2—1)
(0.3—=1/N0.1-0.4/\1=0.6) (0.3—0.2/N0.1=1/A\1—=0.3) (0.3—0.5/\0.1=0.3/\1—1)
(IAIAD - (0.2/N1/0.3) (0.5/\0.3/\D))

e BCVAR VAN NG VAN VANS) (1/N\0.3/\D) |

(INAIAN0.6) (0.2/A1/N0.3)  UANALAD

1 0.2 0.3

0.4 1 0.3
0.6 0.2 1

Usx(x,2) = N[R(x,v) K T(x, 2)]

(1€1/N0.2<0.4/\0.3<0.6) (1<0.2/\0.2<1/\0.3<0.3) (1<0.5/\0.2<0.3/\0.3<1)
=1 (0.4<1A1<0.4/\0.1<0.6) (0.4<0.2/\1<1/\0.1<0.3) (0.4<0.5/\1<0.3/\0.1<1)
(0.6<1/\0.2€0.4/\1<0.6) (0.6<0.2/\0.2<1/\1<0.3) (0.6<0.5/\0.2<0.3/\1<1)

(1/N0.2N\0.3) (AAN0.2/AD (1/\0.2/\0.3)
=1 (0.4NALN0.1) (UAINO.1) (0.4/A\1/\0.1)
(0.6/N0.2/\1) (AAN0.2AD (1/A\0.2AD

fI
coo
DN — NS
oo

.2
1
.2

o
DO = NS

So UxSU*.
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I 0.2 0.3 0.3 0.2 0.2
Then R- U= 104 1 0.1] [ 0.3 0.9 0.2
0.6 0.2 1 0.4 0.2 0.5
0.3 0.2 0.3
==[ 0.3 0.9 0.2|{<T.
0.4 0.2 0.5
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