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Department of Mathematics Faculty of Science

MATH 724 (206724) ALGEBRAIC SEMIGROUP THEORY 3(3-0-6)
Total = 3 Lect =3 Lab =0
Prerequisite Consent of the instructor

Course Description :

Basic properties of semigroups, ideals and Green’s relations, inverse semigroups, completely 0-

simple semigroups and decompositions of semigroups.

Course Objectives
Students will be able to :
1. explain the important ideas in algebraic semigroup theory,

2. solve problems in algebraic semigroup theory.

Course Contents No. of Lecture hours
1. Basic properties of semigroups 9
1.1 Basic definitions and examples
1.2 The semigroups of binary relations
1.3 Congruences and quotient semigroups
1.4 Cyclic semigroups
1.5 Regular elements and inverses
1.6 Translations and the regular representations
2. ldeals and Green’s relations 9
2.1 Ideals
2.2 Green’s relations
2.3 Regular D-classes
2.4 Reqular semigroups and Hall’s theorem
2.5 Full transformation semigroup and its Green’s relations
3. Inverse semigroups 9
3.1 Elementary properties
3.2 The natural partial order
3.3 Homomorphisms of inverse semigroups
3.4 Symmetric inverse semigroups

3.5 Embedding theorems



Course Contents No. of Lecture hours
4. Completely O-simple semigroups 9

4.1 Simple semigroups and O-simple semigroups

4.2 Completely O-simple semigroups

4.3 Matrix semigroups over a group with zero

4.4 The Rees Theorem

4.5 Completely simple semigroups
5. Decompositions of semigroups 9

5.1 Band of semigroups

5.2 Strong semilattice of semigroups

5.3 Croisot’s theory of decompositions

5.4 Semigroups which are union of groups

Total 45



Text Books

1. A. H. Clifford and G. B. Preston, The Algebraic Theory of Semigroups, Mathematical Surveys, No. 7, vol.
1, American Mathematical Society, Providence, RI, USA, 1977.

2. A. H. Clifford and G. B. Preston, The Algebraic Theory of Semigroups, Mathematical Surveys, No. 7, vol
2, American Mathematical Society, Providence, RI, USA, 1971.

3. J. M. Howie, Fundamentals of Semigroup Theory, Oxford University Press Inc., New York, USA, 1995.

4. J. M. Howie, An Introduction to Semigroup Theory, Academic Press Inc., New York, USA, 1976.



