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I. De Rham cohomology

1. Differential forms
2. The exterior algebra of a smooth manifold
3. Orientable smooth manifolds
4. Integration on oriented manifolds
5. Homotopy invariance of de Rham cohomology
6. The degree of a smooth map and applications
7. The Mayer-Vietoris long exact sequence
8. Poincaré duality and applications
9. The Künneth formula for de Rham cohomology with compact supports
10.Generalised Mayer-Vietoris exact sequences
11.Presheaves, Čech cohomology and the Čech-de Rham theorem

II. Vector bundles

1. Basic notions and examples
2. Whitney sums and inner products
3. The functors K and KO

4. The topological classification of vector bundles
5. Constructions with vector bundles and their sections

III. Geometry of characteristic classes

1. Connections and curvature on vector bundles
2. Induced connections
3. Invariant polynomials
4. Chern classes of complex vector bundles
5. The Pfaffian and the Euler class
6. The splitting principle for complex vector bundles
7. Pontryagin classes and applications

IV. Prequantization

1. Topological classification of complex line bundles
2. Connections on complex line bundles
3. Hermitian connections
4. Integer cohomology classes and the theorem of Kostant
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Evaluation of the students

The students will be evaluated from:
(a) obligatory exercises which they will be asked to solve throughout the semester,
(b) public presentations of supplementary subjects, and
(c) a final written examination.

The course will be taught on Tuesday and Thursday from 11:00 to 13:00 in room B 214.


