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Wyktad 30 2 -

Cwiczenia 30 2

Cel przedmiotu

Introducing students to basic definitions, theorems and methods of combinatorial analysis and examples of applications of them.

Wymagania wstepne

Completed courses of mathematical analysis, linear algebra and discrete mathematics.

Zakres tematyczny

Lecture

1. The binomial coefficients (2 h)

2. Rook polynomials (2 h)

3. Latin squares (2 h)

4. Van der Waerden’s Theorem, Schur’s Theorem (2 h)
5. Map-colourings, Four - Colour Theorem (3 h)

6. Minimax theorems (4 h)

7. Combinatorial designs (2 h)

8. Perfect codes, Hadamard'’s matrices (5 h)

9. Sperner's Lemma (3 h)

10. Minkowski's Theorem, Radon’s Theorem, Helly’s Theorem, Tverberg’s Theorem (5 h)

Class

1. Proving combinatorial identities (2 h)

2. Applications of rook polynomials (3 h)

3. Making latin squares; proving properties of latin squares (3 h)

4. Applications of van der Waerden'’s and Schur’s Theorems (2 h)
Test (2 h)

5. Applications of Four - Colour Theorem and minimax theorems (4 h)

6. Proving properties of combinatorial designs; applications of combinatorial designs (3 h)
7. Constructing of perfect codes (3 h)

8. Applications of Sperner's Lemma and basic theorems of combinatorial geometry (6 h)
Test (2 h)

Metody ksztatcenia

Traditional lecture, discussion exercises, work in groups.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Liczba godzin w tygodniu
(niestacjonarne)

Forma zaliczenia
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Opis efektu

A student is able to perform the proof of Fisher's Theorem, knows the definition and
examples of finite projective planes, is able to point connections between combinatorial
designs and projective planes.

A student is able to perform proofs of basic combinatorial identities; to apply root
polynomials to solve practical exercises; to use Hadamard's matrices and combinatorial
designs to construct codes.

A student knows Sperner’'s Lemma, Schur’s Theorem, van der Waerden's Theorem,
Minkowski's Theorem, Radon’s Theorem, Helly's Theorem, Tverberg's Theorem, knows
proofs of this theorems and examples of their applications.

A student knows Konig-Egarvéry’s, Menger’s, Ford-Fulkerson’s Theorems, Four — Colour
Theorem and is able to apply them to solve practical exercises.

Warunki zaliczenia
1. Checking of preparedness of students and their activity during exercise

2. Colloquiums with tasks of different difficulty, allowing to evaluate whether the students have achieved specified learning outcomes in minimal level

3. Written exam

Symbole efektéw

® KWwo4

Metody weryfikacji

aktywnos$¢ w trakcie zajec¢
egzamin - ustny, opisowy,
testowy i inne
test kofcowy

aktywnos$¢ w trakcie zajec¢
egzamin - ustny, opisowy,
testowy i inne
test koricowy

aktywnos$¢ w trakcie zajec¢
egzamin - ustny, opisowy,
testowy i inne
test kocowy

aktywnos¢é w trakcie zaje¢
egzamin - ustny, opisowy,
testowy i inne
test koricowy

Forma zaje¢
¢ Wyktad

Cwiczenia

¢ Wyktad
Cwiczenia

¢ Wyktad

* Cwiczenia

® Wyktad

* Cwiczenia

The grade of the module is the arithmetic mean of the exercise grade and the exam grade. The prerequisite of the exam is to get a positive assessment of the exercise. The
condition to obtain a positive evaluation of the module is the positive evaluation of the exam.
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