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This thesis “Zero-One Law for Regular Languages” is a paper format including six chapters. A regular language is a set of
words that can be characterised by a certain finiteness property. The notion of regular languages is an important object, not
only in formal language theory, but also in finite model theory and finite semigroup theory. In this thesis, we give an
algebraic and automata theoretic characterisation of the class of measure zero regular languages, on a certain natural measure
of a set of words. More specifically, we prove that the following two conditions are equivalent for any regular language L:
(1) L is of measure zero.
(2) There exists some word w such that, every word v in L, v does not contain w as a subword.

The motivation and background of this result are described in PROLOGUE of the thesis. The main contents of this thesis
are organised as follows.

In Chapter 1, we give the necessary definitions and terminology of basic automata theory.

Chapter 2 provides a detailed exposition of a measure and the class of regular languages consists of measure zero or one
languages, called zero-one language. The main result of the thesis — Zero- One Theorem — will be stated in this chapter.

Closure properties of the class of all zero-one languages is investigated in Chapter 3. Eilenberg’s lemma is also given in this
chapter.

An automata theoretic proof of Zero-One Theorem is given in Chapter 4. In this chapter, we introduce two new class of
automata: zero automata and quasi-zero automata. These classes of automata play a crucial role in the proof.

Chapter 5 describes a linear time algorithm for testing whether a given regular language is zero-one. Some logical aspects
of the main results are also described in this chapter.

Zero-One Theorem gives us a simple necessary and sufficient condition for a regular language to be zero-one, however, it is
not true beyond regular languages. Simple counterexamples, zero-one languages whose syntactic monoid have no zero
element, are given in Chapter 6. In this chapter, a new technique for proving non-regularity of languages is established.
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