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Abstract: This paper presents a categorical framework for modeling and analyzing the behavior of general
fuzzy automata based on BL-algebras. First, a category of BL-general fuzzy automata is defined in which
morphisms act as fuzzy mappings between fuzzy state sets and reconstruct the initial, transition, and output
structures compositionally. Functors from the category of nondeterministic automata to this category are
then introduced to model fuzzy system behavior through transition and fuzzy-output mappings. To compare
the behavior of these functors, behavioral equivalence is defined using the biresiduum operator, and a
family of equivalent fuzzy mappings between functors is introduced. It is proved that, whenever this
family is nonempty, it has a greatest member that reconstructs the behavioral structures in a fuzzy manner.
Moreover, using the notion of bisimulation between nondeterministic automata, it is shown that this relation
is transferred under the behavioral functor to a fuzzy bisimulation between BL-general fuzzy automata.
Consequently, the existence of a bisimulation between nondeterministic automata guarantees behavioral
equivalence between their corresponding BL-general fuzzy automata.
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Categories, BL-algebras.
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