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ABSTRACT
A measure of the complexity of a regular language L is the number of states in the
smallest DFA accepting L. We study this quantity in the case of finite languages
over a non—unary alphabet. We compute the maximum number of states of a minimal
deterministic finite automaton (DFA) recognizing words of length less than or equal
to some given integer. We also compute the maximum number of states of a minimal
complete DFA that accepts only words of length equal to a given integer. For both
cases, we prove that the upper bound can be reached by an explicit construction of a
DFA, and we compute the asymptotic behavior of the upper bound.
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1. Introduction

Regular languages and finite automata are used in many areas, such as lexical ana-
lyzers, dictionaries, string matching, circuit testing, image compression, and parallel
processing [1, 2, 3, 8, 9, 11, 12, 22]. Many attempts have been made to associate
a language with its descriptional complexity (for a short survey, see [10]). While
the descriptional complexity of an infinite language has been studied before [21], the
study of the descriptional complexity of finite languages is also of interest because
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