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Requirements:  

Learning Objectives 

Introducing students to the basic notions of the theory of finite automata and computability, and 

emphasizing their importance within algebra and theoretical computer science. 

Learning Outcomes 

Upon completion of the course, the student should be familiar with the basics of the theory of finite 

automata and the theory of computability, as well as their numerous connections to various areas of 

algebra and discrete mathematics. The student will be able to apply basic algorithms related to the finite 

automata and Turing machines, as well as to independently and creatively solve problems related to the 

adopted notions. 

Syllabus 

Theoretical instructions 

Words and languages. Deterministic and nondeterministic finite automata. The language of an 

automaton, regular languages. The equivalence of DFA and NFA. Regular expressions. The pumping 

lemma. The Turing machines.  Decidability. 

Complexity theory, spatial and time complexity. Complexity classes P, NP and co-NP.  Designing polynomial 

algorithms, examples. Polynomial reductions, NP-complex problems, NP-completeness, examples of NP-

complete problems. Spatial complexity, PSPACE-complex problems, PSPACE-completeness. 

Practical instructions 

Introduction to the notions adopted in theoretical instructions through problem solving sessions. 
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Number of active classes Lectures: 2 Exercises: 2 

Teaching methods 

Classical teaching methods are used in classes. In exercises the exposed principles are practiced and typical 

problems and their solutions are analyzed. Student knowledge is tested on two colloquia, where the 



degree of adopted theoretical knowledge is tested through questions and typical exercises. The final oral 

exam serves to test the student’s comprehensive understanding of the exposed material. 

Grading (maximum number of points 100) 

Pre-exam obligations 
Points 

 
Final exam Points 

Two colloquia 50 Oral exam 50 

 


