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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

The aim of this course is to introduce the fundamental methods and problems of geometric
group theory and discuss their relationship to topology and geometry.

The first part of the course begins with an introduction to presentations and the list of problems
of M. Dehn. It continues with the theory of group actions on trees and the structural study of
fundamental groups of graphs of groups. The second part of the course focuses on modern
geometric techniques and it provides an introduction to the theory of Gromov hyperbolic
groups.

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

Students will be able to apply logic and reason to prove basic results in geometric group
theory. They will be able to use the geometry of the hyperbolic plane and other related simple
geometric artefacts to demonstrate many of the standard features of geometric group theory.
Students will also be able to work with free groups and group presentations. While developing
theoretical understanding, students will be able to use examples to illustrate different aspects
of geometry and group theory.

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

H. Short et al., 'Notes on word hyperbolic groups', Group Theory from a Geometrical
Viewpoint, Proc. ICTP Trieste (eds E. Ghys, A. Haefliger, A. Verjovsky, World Scientific 1990),

4. REFERENCE

1. M. Bridson, A. Haefliger, Metric Spaces of Non-positive Curvature, Part Il (Springer, 1999),
Chapters 1.8, Ill.H.1, lll. T 5.

2. J.P. Serre, Trees (Springer Verlag 1978).
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5. COURSE REQUIREMENTS AND GRADES

6. COURSE CALENDAR

Week Main Content
1 Free groups. Group presentations
2 Dehn's problems
3 Residually finite groups.
4 Group actions on trees. Amalgams
5 HNN-extensions, graphs of groups, subgroup theorems for groups acting on
6 CONTINUED
7 MID-TERM EXAM
8 . Solution of the word and conjugate problem for hyperbolic groups.
9 CONTINUED
10 Quasi-isometries. Hyperbolic groups
11 Small Cancellation Groups
12 Stallings Theorem
13 Boundaries equations
14 EXAMINATION
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