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Wyktad 30 2
Cwiczenia 30 2

Cel przedmiotu
The basic notions of algebraic and geometric topology.

Wymagania wstepne
General topology, group theory.

Zakres tematyczny

Lecture

The Fundamental group

1. Homotopy (2 h)

2. Retractions (1 h)

3. Construction of the fundamental group (3 h)

4. The Fundamental group of the Cartesian product (1 h)

5. Symplices and symplicial complexes (2 h)

6. Calculating of the fundamental groups (2 h)

7. The fundamental group of the circle, the torus, the sphere, the projective plane (2 h)
The Jordan theorem (proof), the Schoenfliesa theorem (3 h)
Topology in art - Alexander's sphere, Wady's leaks, art of M.C. Escher (2 h)
Classification Theorem for Surfaces

1. Surfaces (1 h)

2. Polytopes (1 h)

3. Triangulation of surfaces (1 h)

4. The proof of Classification Theorem for Surfaces (2 h)

The Borsuka-Ulama theorem

1. The various forms of the Borsuk-Ulam theorem (2 h)

2. The Tucker lemma and the proof of the Borsuk-Ulam theorem (2 h)
3. Applications of the Borsuk-Ulam theorem (2 h)

4. The Brouwer fixed-point theorem (2 h)

Degree of mappings. (2 h)

Class

Topologies

1. Basic exercises on topologies (1 h)

2. Examples of topologies (1 h)

Homotopy

1. Exercises on homotopy and equivalence relations (2 h)

2. Exercises dealing with the construction of fundamental group (3 h)
3. Exercises on retractions (1 h)
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4. Exercises on the fundamental group (3 h)

Classification Theorem for Surfaces

1. -Exercises on classification of surfaces (2 h)

2. Exercises on triangulations of surfaces (1 h)

The Borsuka-Ulama theorem

1. Proofs of various versions of The Borsuka-Ulama theorem (4 h)
2. Exercises which use The Borsuka-Ulama theorem (2 h)

3. Proof of the Sperner lemma (2 h)

Presentations and class tests (6 h)

Metody ksztatcenia

Lectures and disccusions.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole efektow  Metody weryfikacji

Students are able to decide, in simple situations, whether two object are ® dyskusja

homeomorphic. ® egzamin - ustny, opisowy, testowy i inne
Students are able, in simple situations, to compute the fundamental ® dyskusja

group. ® egzamin - ustny, opisowy, testowy i inne
Students understand the importance of the fundamental group. ® dyskusja

® egzamin - ustny, opisowy, testowy i inne

Warunki zaliczenia
Exams and talks.
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