DIFFERENTIAL TOPOLOGY

Differetial topology provides tools and techniques which enable to study smooth manifolds and various structures on them, as well as smooth maps between them. It is crucial in such areas of mathematics as: singularity theory and the theory of stable mappings, dynamical systems, theory of catastrophes, classification of smooth manifolds. index of a vector field, etc.

The course will present basic notions and tools of differential topology: manifolds of jets, Whitney topology, general position and transversality, degree of a map, Morse function, and others. Several applications of differential topology will be presented, including classification of smooth surfaces, handle decomposition of smooth manifolds, embedding theorems.

COURSE CONTENT:

1. Sard's theorem.

2. Manifolds of jets.

3. Whitney topology on spaces of smooth maps between manifolds and Baire's property.

4. Transversality and Thom's theorem.

5. Embeddings of manifolds in euclidean spaces.

6. Morse functions and handle decompositions of manifolds.

7. Classification of compact smooth surfaces.

8. Degree of a map and index of a vector field, and their applications.
