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Abstract:
In this paper,the following fuzzy relational equation

_\/l(a/,x,) =AANx,

is discussed. The compatible condition of this equation is suggested. The equal solution
theorem and solution structure of this equation are put forward.The soving steps are given by an
example.
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1. General expression of fuzzy relational equation

Let A=(a;) be a n-order fuzzy matrix,a; €[0,1]; X = (x,,X,,"**,X,) is a fuzzy vector, x;€[0,1] ;
A is areal number. A €[0,1]. We can imply the following equation by using the calculation
of fuzzy logic relation

ANX=A AX 1

This equation can be expressed in detail as

) =] /\x.l j=1,2$...’n (2)

i

i
,\:/l(a‘fx

» €

where the symbols “V” and “ A” mean fuzzy logic “sum” and “ product ” respectively.
2. Sectional system and compatible condition

In order to give the exist judgment of solution of equation (2) , we introduce a concept of
sectional system.

For any number tE[0,1], the following fuzzy system

1

,\z/l(a(/x') =1 j=1,2,"',n (3)
ANx, =t

is called a sectional system of equation (2) . If for some t€ [0,1], the sectional system (3)
exists a solution (X, X,, ***, X,),then the sectional system (3) is called compatible.

It is clearly that, the system (3) is compatible, the number t must satisfy the
condition

Osstsmin{ > M;;j=1,2,"**,n} 4)
where, Mj=\/l a,
Theorem 1. Fuzzy relational equation (2) is compatible,if and only ﬁf,the sectional system

(3) is compatible for any t satisfied the condition (4).
3. Equal solution theorem and constructure of solution

i
According to the fuzzy logic calculation, we directly have the foltlowing equal solution
theorem. !
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Theorem 2. Fuzzy relational equation(2) has the same solutions as the fuzzy system

a; nx; <A AX; 0= 1.2,--,n
' _ (%)
a, NX, =ﬂ/\x,,31
In the system(5),the solution of inequation
a; A< M AX; 6)
is denoted as G;;, and the solution of eqution ‘
agAx=X Ax ? @)
is denoted as Hj;,then the solution of  j-th equation in equation system(2) is
G, =ku=|[(l_r=\]GU.)mH,g.] =1,2,>.n ®)
Therefore we have the solution of equation system (2) expressed as
G=nG, ©
/=1

Theorem 3. The structure of solutions of fuzzy relational equation system (2) is
expressed by (8) and (9).
In the formula (8),the calculating of G;; and H;; can be obtained by the analyse of fuzzy logic
function.
4. Calculating example
In this section, we give the soving steps of system (2) by a simple example.
Example. Soving the fuzzy relational equation system

{(0.5 Ax)V(02Ax,)=04Ax,

10
(02Ax)V(05AX,)=04Ax, (19

Solution:
Stepl. Calculating the solutions of each simple inequation and equation in (10):

G,, =[0,0.4]X[0,1] H,, =[0,0.4]X[0,1]
G]Z = G2| = [0<X1 = X2<O.2] le =H21 = [O<X,=XQ<0.2]
U[0.2,11X[0.2,1] Ha, = [0,1]1X[0,0.4]

Gy, =[0,11X]0,0.4]
Step2. Calculating the solutions of each equation in (10):
G =[G NGp)NH UG, NG ) NH,]
=[0=<x, =x,<0.2]U[0.2,0.4] X[0.2,1]
Gy = [(Gy1 M Gy) MHyJU (G N Gyp) NHy)
=[0=<x, = x,<0.2]U[0.2,11X[0.2,0.4]
Step3. Calculating the solution of fuzzy relational equation system(10):
G=G NG, =[0<x,=x%,50.2]1U[0.2,0.4]X[0.2,0.4]
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