Study programme(s): Mathematics (MA)

Level: master
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Status: obligatory

ECTS: 6

Requirements: none

Learning objectives

To introduce the basic ideas, methods and techniques of mathematical logic, form a
comprehensive picture about problems of founding mathematics, introduce the basic questions
about the philosophy of mathematics, and present basic knowledge about algorithms and the
importance of mathematical logic in computer science.

Learning outcomes

Minimal: Basic knowledge about the development of logic and mathematical logic through
centuries, manipulation with concepts of the propositional calculus, the quantification theory and
the set theory. A student should know how to recognize the basic laws of human thought and to
prove them in a mathematically correct way.

Desirable: Students should have the picture of power and limitations of the formal method in
mathematics, as well as of the philosophical foundations of mathematics.

Syllabus

Theoretical instruction:

The development of mathematical logic. Naive set theory and paradoxes. The philosophy of
mathematics. Propositional calculus. Completeness and compactness theorems. Quantification
theory. Completeness and compactness. Elements of model theory. ZF set theory. Ordinals and
cardinals. Formalization of the notion of algorithm. Undecidability. Godel’s theorems.
Practical instruction:

Formal derivation in propositional calculus. Syntax and semantics of first-order logic. Models.
Logically valid formulas. Ordinals. Cardinal arithmetic. Turing machine. Recursive functions.
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Weekly teaching load Other: 0

Lectures: 3 | Exercises: 2 | Other forms of teaching: 0 | Student research: 0

Teaching methodology
Theoretical presentation with continuous interaction with students.

Grading (maximum number of points 100)

Pre-exam obligations points Final exam points

Colloquia 60 Oral exam 40




