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ABSTRACT
There are many different constructions when converting regular expressions to finite
automata. In this paper we focus on the prefix automaton, APre, introduced by Ya-
mamoto in 2014. We present two different methods for the construction of APre. First,
an inductive one, based on a system of expression equations. A second one using an
iterative function for computing the states and transitions. We establish relationships
between APre and other constructions, such as the position automaton, partial deriva-
tive automaton and their double reversal (dual) counterparts. We study the average
size of these constructions, both experimentally and from an analytic combinatorics
point of view. Finally, we extend the construction of the prefix automaton to regular
expressions with intersection and show that the relationships with the other automaton
constructions also hold for these expressions.
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1. Introduction

Conversions from regular expressions to equivalent nondeterministic finite automata
can be with or without spontaneuos (ε) transitions. The classic construction with ε
transitions is the Thompson construction (Aε-T) [20], while the Glushkov/position
automaton is a standard ε-free construction (APOS) [14]. It is well known that if ε
transitions are eliminated from the Thompson automaton, the result is the Glushkov
automaton [13]. In 2014, Yamamoto [21] presented a new construction of an ε-free
automaton starting from the Thompson automaton. For that, each state s of Aε-T
was labelled with two regular expressions, one corresponding to the left language of
the state, LP(s), and the other to its right language, LS(s). Merging states with the
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