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ABSTRACT

Berlinkov has suggested an algorithm that, given a deterministic finite automaton A,
verifies whether or not A is synchronizing in linear (of the number of states and letters)
expected time. We present a modification of Berlinkov’s algorithm which we have
implemented and tested. Our experiments show that the implementation outperforms
the standard quadratic algorithm even for automata of modest size and allow us to
give a statistically accurate approximation of the ratio of non-synchronizing automata
amongst all automata with a given number of states.
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1. Background and Motivation

A (deterministic finite) automaton (DFA, for short) is a triple A = (Q, Σ, δ), where Q
is a finite set of states, Σ stands for a finite alphabet and δ : Q × Σ → Q is a transition

function. Let Σ∗ be the set of all words over Σ, including the empty word ε. Each
word w ∈ Σ∗ acts on Q via δ: namely, for each state q ∈ Q, we let1

q.w :=

{
q, if w = ε,

δ(q.v, a), if w = va for some v ∈ Σ∗ and a ∈ Σ.

This action extends to subsets of Q: for D ⊆ Q, we define D.w := { q.w | q ∈ Q }.
An automaton A = (Q, Σ, δ) is called synchronizing if there exists a word w ∈ Σ∗

whose action is a constant function, i. e., q.w = p.w for all p, q ∈ Q. Every word with
such a property is called synchronizing.
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1Here and throughout expressions like A := B mean that A is defined to be B.


