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Learning objectives

Acquiring basic knowledge in combinatorics . Introduction to the problems from other sciences
where this knowledge is applied. Training students to independently use the techniques and
methods of combinatorics.

Learning outcomes

Minimum: Students should be able to count the number of certain combinatorial objects with
relatively simple combinatorial description using adopted techniques of enumeration

and be acquainted with elementary properties of the combinatorial objects that are familiar in
practice.

Desired: Students should be able to independently apply more complex techniques of
enumeration in problems that are familiar in practice, and be able to analyze in detail
combinatorial objects described by relations between the elements of a system.

Syllabus

Theoretical instruction

Basic concepts of enumeration (principles of bijection, sum and product, permutations,
combinations). Binomial and polynomial formulas. Inclusion-exclusion formula. Stirling
numbers. Permutation and inversions. Stirling's approximation. Recurrence relations. Fibonacci
and Lucas numbers. Generative functions. Basic concepts of the graph theory. Problems of
enumeration in graph theory.

Practical instruction

Basic principles of counting. Permutations. Combinations. Binomial and polynomial coefficients.
Derangement, subfactorial. Modelling combinatorial and geometrical problems with recurrence
relations. Linear homogeneous recurrence relations with constant coefficients. Basic concepts of
the graph theory. Problems of enumeration in graph theory.
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Weekly teaching load | Other: 0

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

Teaching methodology

Conventional methods of teaching (PowerPoint Presentation) are used in lectures.

Students practise their skills to understand the problems and find possible solutions during the
blackboard exercises. Acquired knowledge and ability to solve the problems are checked in two
colloquia (preliminary exams). At the final oral exam, the student demonstrates understanding of
the material presented.

Grading (maximum number of points 100)




Pre-exam obligations

points

Final exam

points

Colloquia

50

Oral exam

50




