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Finite automata and algebraic extensions of function fields

A classic theorem of Christol characterizes those power series over a finite field which are algebraic over the rational function
field, as those whose coefficients can be generated by a finite automaton. However, not all elements in the algebraic closure of
the function field can be represented by ordinary power series; those lying in wildly ramified extensions can only be represented
using “generalized power series” in the sense of Hahn–Malcev–Neumann. We describe a natural extension of Christol’s
theorem, characterizing the generalized power series which are algebraic over the rational function field essentially as those
whose coefficients are generated by some finite automaton.


