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Grading Written test

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Fundamentals of logic and probability calculus
2. Fundamentals of computer programming

\

COURSE OBJECTIVES
C1 Showing students various computational problems and models of computations.
C2 Presentation of the most important complexity classes
C3 Indication of theoretical limitations on the computing capabilities of modern computers

PROGRAM CONTENTS

Form of classes Number of hours
Lel Introduction to the theory of computations 2
Le2 Finite automata. Regular languages 2
Le3 Pushdown automata. Context-free grammars 2
Le4 Turing machines. Church — Turing thesis 2
Le5 Decidable, recursively enumerable and undecidable languages 2
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Le6 Time complexity. Classes P, NP, EXP, NEXP 2
Le7 NP-complete problems. The hypothesis P<>NP. 4
Le8 Space complexity. Classes L, NL, PSPACE, NPSPACE 2
Le9 Optimization problems. Classes NPO, PO and NP-hard problems. 2
Lel0 | Approximability of optimization problems. Classes APX, PTAS, FPTAS | 4
Lell | Randomized computations. Monte Carlo and Las Vegas algorithms 2
Lel2 | Randomized complexity classes BPP, RP, ZPP 2
Lel3 | Written test 2
Total hours 30

TEACHING TOOLS USED

N1. Presentation
N2. Computer software
N3. Solving sample problems

ACHIEVED SUBJECT LEARNING OUTCOMES

. Code of learning .
Type of learning outcome outcome Assessment of learning outcome
Knowledge P8S WG Written test
Skills P8S_UW Written test

PRIMARY AND SECONDARY LITERATURE
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Warszawa 2003

[3] C.Papadimitriou. Ztozono$¢ obliczeniowa. WNT, Warszawa 2002

SECONDARY LITERATURE:

[1] S. Arora, B. Barak. Computational complexity: a modern approach. Cambridge University
Press 2009.

[2] G. Ausiello, P. Crescenzi, G. Gambosi, V. Kann, A. Marchetti-Spaccamela, M. Protasi.
Complexity and approximation. Combinatorial optimization problems and their
approximability properties. Springer 2003
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