Geometry and topology of manifolds 2011201

Objectives

General: To provide topological and differentiable tools for the study of manifolds.

Specific: To compare singular cohomology of spaces with de Rham cohomology of
smooth manifolds; to prove Poincaré duality and learn some of its consequences; to
know the principles of Morse theory and some of its applications; to operate with
characteristic classes of vector bundles over compact manifolds and see their uses; to
prove the existence of distinct differentiable structures on the 7-sphere.

Assessment of learning outcomes

The completion of exercises during the course will be assessed for a total of 20% of the
final grade, and the presentation and defence of the assignment on a topic in the unit
or on a closely related topic will be assessed for the remaining percentage (50% of the
grade will be based on the content of the written work and 30% on the quality of the
oral presentation). Those students not wishing to follow the system of continuous
assessment will be evaluated in a single examination at the end of the lecture period.

Teaching blocks

1. Singular cohomology

Differential forms and de Rham cohomology
Orientability and duality on manifolds
Morse theory

Characteristic classes of vector bundles
Milnor’s exotic spheres
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