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An automaton can be considered as a unary algebra whose signature consists of the
functions induced by the letters of the alphabet. In this paper the authors study pseu-
dovarieties of unary algebras (classes of finite algebras closed under subalgebras, ho-
momorphic images, and finite direct products) and their relations to pseudovarieties
of semigroups and of (finite indexed) congruences. For a class = of semigroups let
{Λ=(X)}, where X ranges over finite alphabets, be the family of unary algebras whose
transition semigroups are in =. The authors give necessary and sufficient conditions for
a family {Λ(X)} of finite unary algebra to be of the form Λ= for some pseudovariety of
semigroups =: the class Λ must be a pseudovariety of unary algebras that satisfies the
following conditions:
(1) for any two finite unary algebras A,B which have isomorphic transition semigroups,
A ∈ Λ(X) ⇐⇒ B ∈ Λ(X) holds for any X, and
(2) for any surjection α : X → Y and any finite unary X-algebra A, if Aα is the
Y -algebra induced by α, then A ∈ Λ(X) ⇐⇒ Aα ∈ Λ(Y ).
It is also proved that the pseudovarieties of unary algebras that satisfy (1) and (2) corre-
spond to families of finite indexed congruences that are isomorphically closed principal
filters and in which a congruence-variant of condition (2) above is true.
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