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Let X, Y be two universes of discourse and let A,B be fuzzy relations in XxY
anda Y*X, respectively, viz. A : XxY = [0,1], B : ¥*xX = [0,1].

Definition. B is called right, left or central inverse of A, if it fulfills

one of the following conditions:

~ L i
919 AT® A * 3 =47,
it rjt

P e ow A gh L
L) BFA*A = A,
(o) A*B*A=A,

respectively, where "*" denotes the sup—~* composition of fuzzy relations with

“jyen monobonic commutative binary ogeration * in [0,1]1 (ef. [2], [31).

(i3, (L), (C) may be also rewritten in an equivalent form:

It

(1) sup  (a(q,p)* A(p,s) * B(s,r)) = A(q,r) for re€X, qg€Y,

pEX, s€Y

{1 sup  (B(s,r) * A(r,p) *A(q,p)) = A(q,s) for q €X, s€f¥,
reX,peY ,

(<) sup  (A(p,q) * B(gys) * A(s,r)) = A(P,x) for peX, re¥.
S€X,qeY - -

‘he existence of the two first inverses can be immediately characterized by
using iheory of the fuzzy relational equations (cf.[2], [3], [5]-[71). Let "a&"
jerote an inverse operator with respect to sup~* composition defined as (cf. 1)

(A835)(p,q) = inf (Al ,x) = B(r,q)) for p, q €X,

reY
There

a — b= max{ce[0,1]] a * ¢ { b}

if this maximu exists for any a, b € [0,1]. (Note that any t-norm (cf.[31,[51),
atb= t—1(t(a)t(b)) for a, b e [Qy1]

vitn arbitrary isotone bijection + : [0,1]-> [0,1] satisfies the above assumption

on operation ¥ and we have

a = h = t~1(min(1,%-§—3')) for a, b€ (0,11 ).

sroposition 1. A has the right inverse iff B = (AL* A)aa” fulfils (R).
Loreover, this formula gives the greatest right inverse (in lattice order of

fuzzy relations) if the set of inverses is nonempty.

1
iroposition 2. A has the left inverse iff B = ((Arl* A)AA)T fulfils (L).

when this is the case, it is the greatest left inverse.
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1 order to find the central inverse of A let us rewrite (C) inVelightly
modilied manner
(o CoB=A, i.e. “sup (C(p,r,s,a) * B(s,q)) = Alp,r),
(5,9)ET*X
where C 3 X*YxXxY = [0,1],

C(p,rys,a) = A(pys) * A(q,r) for p, q€X, r, s €Y,

icw the fuzzy relational equation theory yields the following

croposition 3. A has the central inverse iff B = 016 A fulfils (C'), where

e ——————————

B(s,q) = inf (C(p,r,s,q) - A(p,r)) for (s,q) € Y2X
(p,r)exxy ‘ ‘ '

i, the preatest element in the set of central inverses.

Lhe cebermination of the central inverse has been already discussed in (1]
out iﬁehuite different manner (for * = min). v
in ithe case of finite X and Y, the entire family o%ég%ove treated inverses

an. pe determined by the wethod introduced in (1.
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