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Department of Mathematics Faculty of Science

MATH 729 (206729) ALGEBRAIC GRAPH THEORY 3(3-0-6)
Total = 3 Lect =3 Lab =0
Prerequisite Consent of the instructor

Course Description :

Directed and undirected graphs, graphs and matrices, binary operations of graphs, categories and

functors, Cayley graphs.

Course Objectives
Students will be able to :
1. prove the important basic theorems in algebraic graph theory,

2. solve problems in algebraic graph theory.

Course Contents No. of Lecture Hours
1. Directed and undirected graphs 6
1.1 Basic definitions and examples
1.2 Connected graphs
1.3 Some special graphs
1.4 Homomorphisms
1.5 Factor graphs, congruences, homomorphism theorem
1.6 The endomorphism type of a graph
2. Graphs and matrices 6
2.1 Adjacency matrix
2.2 Incidence matrix
2.3 Distances in graphs
2.4 Endomorphisms and commuting graphs
2.5 The characteristic polynomial and eigenvalues
2.6 Circulant graphs
2.7 Eigenvalues and the combinatorial structure
3. Binary operations of graphs 9
3.1 Unions
3.2 Products
3.3 Tensor products
3.4 Lexicographic products and coronas

3.5 Diamond products



Course Contents No. of Lecture Hours

4. Categories and functors 9
4.1 Categories
4.2 Products and coproducts
4.3 Functors
5. Cayley graphs
5.1 Groups of a graph
5.2 Asymmetric graphs and rigid graphs
5.3 Cayley graphs of semigroups
5.4 Vertex transitive Cayley graphs
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5.5 Binary operations of Cayley graphs

Total 45
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