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ABSTRACT

Automaticity is a measure of descriptional complexity for formal languages L, and
measures how closely L can be approximated by regular languages. I survey some of
the known results and open problems on automaticity. I also discuss a measure which
I call “rationality”, and explain how it generalizes the well-known concept of linear
complexity.
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1. Introduction

Let L be a formal language, that is, a subset of ¥*, where ¥ is a finite alphabet.
We say L is regular if L is accepted by some finite automaton. Of course, not every
language is regular, but we can approximate any language arbitrarily closely with
regular languages. We say a language L' is an n’th order approzimation to a language
L if L and L' agree on all strings of length < n, that is, if L N £<* = L' N £<°,
where by £=" we mean (£ U {e})". The automaticity function Ay (n) is defined to
be the least number of states in any deterministic finite automaton (DFA) accepting
an n’th order approximation to L.

Example 1 Let |w|, denote the number of occurrences of the letter a in the string
w. Consider the language L = {w € {0,1}* | |w|o = |w|1}. Then it can be shown
that Az(n) =n+1forn > 0.

Similarly, we define the nondeterministic automaticity function Np(n) to be the
least number of states in any nondeterministic finite automaton (NFA) accepting an
n’th order approximation to L.
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