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In this research we studied an axiomatization of Eilenberg theory, which
classically concerns classifications of regular languages, finite monoids, and finite automata. We
proved that this theory can be axiomatized in terms of the duality theory of semigalois categories,
which clarified that this theory is essentially an extension of classical galois theory. After this
axiomatization, we further studied an application of this theory to number theory. In particular, we

proved an arithmetic analogue of Christol®s theorem and related this theorem to the theory of
semigalois categories. Moreover, we further studied Bost-Connes®™ C* dynamical systems, and proved
that the algebra of integral Witt vectors gives an arithmetic subalgebra of the system. This
suggests that Witt vectors can be realized by special values of certain deformation families of
modular functions, on which we also obtained certain observations.
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