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Geometric group theory

The aim of this course is to introduce the fundamental notions of the mod-
ern theory of finitely generated infinite groups, with a particular emphasis
on geometric group theory.

Geometric group theory is the study of groups by the use of geometric
methods, either by considering group actions on geometric spaces, or by
viewing groups themselves as geometric object. It is a beautiful theory with
interesting applications to both algebra and geometry.

The course will cover the following topics:

• Free groups
• Group presentations
• Dehn’s decision problems
• Group extensions, semi-direct products, free products, amalgamated
products, wreath products

• Cayley graphs
• Group actions
• The Ping-Pong Lemma
• Quasi-isometries
• The Švarc-Milnor Lemma
• Word growth
• Groups of polynomial growth, Gromov’s theorem
• Groups of intermediate growth, Grigorchuk’s group
• Hyperbolic groups

Knowledge of algebraic topology could be useful, but the course will not
assume any knowledge beyond basic group theory.
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