
MAT1318HS
SEMINAR IN GEOMETRY AND TOPOLOGY
V. Kapovitch
(View Timetable)
The course is intended to provide a short introduction to several important areas of geometry and 
topology.

Geometrization conjecture of 3-manifolds. Geometrization is a program of classifying closed 3-
manifolds by decomposing them into a number of "geometric" pieces. We will talk about 
Thurston's geometrization theorem for Haken manifolds and orbifolds, Hamilton's Ricci flow 
approach, Perelmans's solution of the general geometrization problem.

1.

h-cobordism theorem and applications. h-cobordism theorem underlies the theory of smooth 
manifolds in high dimensions. In particular, it implies the Poincare conjecture - that any smooth 
manifold of dimension at least 5 homotopy equivalent to a sphere is homeomorphic to a sphere. 
We will discuss Morse theory, h-cobordism, Poincare conjecture, classification of manifolds.

2.

Rational homotopy theory. Effectively computing full homotopy invariants of a space is a hard 
problem. In particular, homotopy groups of $S^2$ are not known. It turns out that the problem 
becomes much easier rationally and the entire rational homotopy type of a space can be encoded 
in an effectively computable algebraic model. We will discuss rational homotopy equivalences, 
minimal Sullivan models, formal spaces and elliptic spaces.

3.

Geometric group theory. Geometric group theory is the study of the large scale geometry of a 
group. Many problems in combinatorial group theory such as the isomorphism problem, the word 
problem and the conjugacy problem have been shown to be unsolvable. However, adding some 
geometric conditions on the group, e.g. assuming that the group is Gromov-hyperbolic, will 
guarantee the existence of algorithms.

4.

Some of the topics that will be covered are:

Prerequisites: 
Knowledge of basic differential topology, algebraic topology and differential geometry.
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