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Learning objectives
The goal of the course is to introduce the basic concepts of the theory of finite automata and to
emphasise their importance within foundations of computer science.

Learning outcomes

Minimal: The ability to apply basic algorithms in automata theory, e.g. the construction of the
syntactic monoid of a semiautomaton, analysis and synthesis of automata, and the minimisation
algorithm.

Desirable: Students should achieve a high level of understanding the basic automata theory and
its applications, as well as the numerous connections with various topics in algebra and discrete
mathematics. Students will be able to creatively solve problems related to the notions from the
theory.

Syllabus

Theoretical instruction

Words and languages, the free monoid. Algebras of languages. Regular expressions and identities
of algebras of languages. Semiautomata, the syntactical monoid. Deterministic and non-
deterministic finite automata. The language of an automaton. The equivalence of DFA and NFA.
The Kleene theorem: analysis and synthesis of automata. The pumping lemma. Regular languages
and (right) congruences of free monoids. The Myhill-Nerode theorem. Minimal automata, the
minimisation algorithm.

Practical instruction

The value of a regular expression. Equivalence of regular expressions and basic identities of
language algebras. Computations of the syntactical monoid. Ad hoc methods for the synthesis and
analysis of automata. Transforming a NFA into a deterministic one. Analysis and synthesis of
automata by algorithms from the proof of the Kleene theorem. Applications of the pumping
lemma. The minimisation algorithm.
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Weekly teaching load Other: 0

Lectures: 2 | Exercises: 2 | Other forms of teaching: 0 | Student research: 0

Teaching methodology

Lectures are presented using classical teaching methods and supported by beamer presentations.
Exercises are used to practise and analyse typical problems and their solutions. The understanding
of theoretical material is checked on two colloquia. The final exam is written and a student is
supposed to demonstrate general understanding of the presented theoretical material and an
ability to apply that knowledge in independent solving of problems.

Grading method (maximum number of points 100)
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points

Final exam

points

Colloquia

50

Written final exam
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