Representables in fuzzy category theory

E. Kalugins

Emils Kalugins (emils.kalugins@lu.1lv)
University of Latvia

Abstract.

Fuzzy category theory describes category-like structures in which potential objects and potential
morphisms are respectively objects and morphisms only to a certain degree [1]. By easing the
requirements on objects and morphisms, we can create models for situations that cannot be directly
described using the tools of classical or enriched category theory. This approach enables the study
of structures with varying degrees of existence, offering a localized perspective on objects and
morphisms while maintaining an otherwise context-free setting.

Enriching categories over the symmetric monoidal closed category of L-sets [2], we effectively
assign each morphism in a category a membership degree from a given lattice L. Since L-set
enriched categories naturally embed into fuzzy categories—where both objects and morphisms can
be assigned membership degrees—this motivates the exploration of representations arising from
fuzzy functors. By examining fuzzy functors mapping into the fuzzy category F L-Set, we extend
the classical theory of representable functors into the realm of fuzzy categories.

In this talk, we establish conditions under which such fuzzy functors can be considered rep-
resentable, particularly in the context of threshold categories, which are obtained by fixing an
idempotent element in the underlying quantale structure. We analyze the relationship between
fuzzy functor representations and threshold categories, demonstrating that representable fuzzy
functors naturally induce representable enriched L-Set-functors when viewed within an enriched
categorical framework.
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