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. The aim of the course is to describe topological manifolds of dimensions 3 and
Aims of the . e . o
course 4, with focus on the classification problems and constructions of specific

manifolds.

Course contents

Manifolds, Morse functions, and cobordism of manifolds.
Homology, cohomology, and the Poincare Duality Theorem.
Vector bundles and characteristic classes.

Handle decompisition of manifolds and the Whithey trick.
Handle cancellation and the h-cobordism Theorem.
Heegaard splittings of 3-manifolds and the Dehn surgery.
The homotopy classification of 3-dimensional lens spaces.
The classification of simply connected 4-manifolds.

Stable classification of 4-manifolds.

Kirby calculus on 4-manifolds.

Prerequisites and
co-requisites

Basic analysis (calculus), group theory, abstract algebra, and point-set
topology.

Learning outcomes

On completion of the course PhD candidates will be able to: Assessment mode
e understand basic notions and theorems of the course E_Wo1
e describe general ideas used in proofs of main theorems E_WO02
e explain the role of Heegaard splittings of 3-manifolds and E_UO1
the role of intersection forms of 4-manifolds E_UO02
E_UOS
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