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(Course Description) (glwall ciay .2

The main emphasis of this course will be on finite groups, and the classification of groups of small order.
However, results will be stated for infinite groups too whenever possible.

Permutation groups and groups acting on sets. The Orbit-Stabiliser Theorem. Conjugacy Classes. (Much of
this material will have been covered already in 401341)

The Sylow Theorems. Direct and semidirect products of groups.

Classification of groups of order up to 20 (except 16).

Nilpotent and soluble groups.

More on permutation groups.

Groups of matrices. Simplicity of the alternating groups and the groups PSL(n,K).

Burnside's theorem.
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(Course Objectives) gluall ilaai .4

The main aim of this module is to classify all simple groups of small order. Techniques will include the
theorems of Sylow and Burnside, which will be proved in the module, and you will become familiar with
different classes of groups, such as finite groups and dihedral groups. The module will give some of the
flavour of the greatest achievement in group theory during the 20th century.
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e By the end of the course students should be familiar with the topics listed above under
“Contents'. In particular, they should be able to prove Sylow's Theorems, and to use them
and other techniques as a tool for analysing the structure of a finite group of a given order.
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Groups and subgroups, Definitions examples and basic properties

Normal and permutable subgroups

Isomorphisms theorems, Normal and subnormal series.

Composition and chief series, Holder program
Group actions and permutation representations

Group acting on them self’s by conjugation and multiplication action
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Class equation, Automorphisms

Sylow theorems, Simplicity of An.
Direct products and fund. theorem of finitely generated abelian groups.

Groups of small orders and semi direct products

Semidirect products
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Central series and nilpotent groups,

Commutators and solvable groups

Solvable groups
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(Teaching and learning Strategies and Evaluation Methods)
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As a result of studying this topic,
students will be able to:

e know isomorphism theorems
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+ Get familiar with some algebraic
systems, like groups.
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« use algebraic tools and some group
theoretical tools to distinguish
between different systems.
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« classifying and describing some
groups up to isomorphism for a
given order.
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(Text Book) usdall il 9

No specific books are recommended for this course. There are many books
on Group Theory in the library, and some of these might be helpful for parts of
thecource, but no single book is likely to cover the whole syllabus.
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