MTH 2201: Abstract Algebra, 3CU
Pre-requisites: None

Course Description

This course is meant to develop the ability to think abstractly, make conjectures and construct rigorous mathematical proofs. It brings to light the basic philosophy, purpose and history behind the development of groups as abstract algebraic structures. It makes one understand how mappings can preserve algebraic structure, and through such mappings, learn how to determine when two seemingly different algebraic structures turn out to be the same (isomorphic).

Course Objectives

By the end of this course, the student should be able to:

· distinguish a group from other algebraic structures

· draw a Cayley table for any group

· state and prove the Lagrange’s theorem

· define  cyclic groups and Abelian groups

· define conjugacy, centralizers, the centre, normalizers and normal subgroups

· state and prove the Isomorphism theorems

· state and prove the fundamental theorem of finite Abelian groups

· state and use Sylow’s theorems

· define simple and soluble groups.

· define a ring, a field, an integral domain.

· apply concepts in Abstract Algebra to Number Theory

· construct proofs in this area.

Detailed Course Outline 
Elementary Set Theory 

Sets, Relations, Mappings (3hrs)
Theory of groups

Binary operations, groups, The Cayley (multiplication) table, group properties, subgroups, order of a group, order of an element, cosets, Lagrange’s theorem, cyclic groups, and lattice diagrams. (12hrs)
Permutation groups
Definition of a permutation, the symmetric group, cycles, transpositions, the alternating group, dihedral groups, and group actions. (8hrs)
Normal Subgroups and Homomorphisms 

Conjugacy in groups, centralizer, the centre, normalizer, normal subgroup, homomorphisms, the image of a homomorphism, and the kernel of a homomorphism. (8hrs)
Quotient Groups and Fundamental Theorems 

Quotient groups, the isomorphism theorems, Sylow’s theorems, Cauchy’s theorem, simple groups, and soluble groups. (8hrs)
Introduction to Rings and Fields
Definition of a ring and examples, Definition of a field and examples, Integral domains, Basic theorems, Applications in Number Theory, Fields of quotients, Polynomial rings and Factorisation theorems. (6hrs)

Reading List

The reading list will include but is not limited to the following texts.

· Fraleigh, J.B. (1989). A First Course in Abstract Algebra. Addison-Wesley

· Kasozi, J. (2003). Abstract Algebra I: Groups. Department of Distance Education, IACE, Makerere University.

· Herstein, I.N. (1990). Abstract Algebra. Macmillan Publishing Company.

Learning outcomes
· distinguish a group from other algebraic structures

· draw a Cayley table for any group

· state and prove the Lagrange’s theorem

· define  cyclic groups and Abelian groups

· define conjugacy, centralizers, the centre, normalizers and normal subgroups

· state and prove the Isomorphism theorems

· state and prove the fundamental theorem of finite Abelian groups

· state and use Sylow’s theorems

· define simple and soluble groups.

· define a ring, a field, an integral domain.

· apply concepts in Abstract Algebra to Number Theory

· construct proofs in this area.

