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Abstract

A fuzzy relation equation (hereinafter abbreviated by f.r.e.)) is closely related to fuzzy
inference or fuzzy control and hence it is of applicational importance. Also, from the
mathematical viewpoint, the set of all solutions of an f.r.e. is interested because of its
algebraic structure.

Especially, for a finite f.r.e., defined on finite index sets, we may recapitulate the
following remarkable results : (i) the existence condition of a solution for a finite f.r. e, (ii)
the existence condition of minimal solutions for a finite f. r. e,, and (iii) the set of all solutions
is completely determined by the greatest solution and the minimal ones.

On the contrary, if the cardinal numbers of the index sets are greater than or equal to
the countable infinity, the minimal solution(s) may exist or may not. The condition under
which the minimal solution(s) can exist for a general {.r.e. is not yet given.

In this paper, we present some properties of the set of the minimal solution(s) of a general
f.r.e. using the attainability (unattainability) of a solution. These properties may give us
some fundamentals for the existence condition of the minimal solution(s) for a general f.1.e.
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