MTH 3210: Graph Theory, 3CU
Pre-requisites: None

Course Description:
A graph is a set of objects called vertices connected by links called edges. Graph Theory is the study of graphs. There are many structures that can be represented by graphs. These range from road networks to the structure of the Internet. This course will introduce Graph Theory to the student, giving some of the main problems Graph Theory is concerned with, demonstrating the topics of trees and distance, matching and factors, connectivity and paths, graph coloring, edges and cycles, and planar graphs. The course is useful for those who need to learn to make coherent arguments in the fields of mathematics and computer science.

Course Objectives:
This course is intended to;
· Introduce the student to the terminology of Graph Theory

· Introduce the student to the different types of graphs

· Introduce the student to the Coloring and Routing problems of Graph Theory.

Detailed Course Outline 

Basic concepts

Sub graphs and complements, walks, trails, paths and circuits, connectedness and components of a graph, operations on graphs, cut-vertices and separable graphs, special graphs, Isomorphism’s, trees, spanning trees, forests, cut sets and cuts, dense and sparse graphs, matching. (20hrs)
Aurelian and Hamiltonian Graphs

Directed graphs, graphs and relations, directed trees, arbor city, directed Eulerian graphs, acyclic directed graphs, Ramsey theory, hamiltonicity, random graphs, minors. (15hrs)
Matrices of Graphs
Incidence  matrix, cut matrix, circuit matrix, adjacency matrix, network flows. (4hrs)
Coloring

Edge coloring and chromatic number, chromatic polynomials, the four colouring problem. (6hrs)

Reading List

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

· Text recommended by the course lecturer

· Notes prepared by the lecturer 

· Graph Theory with Applications (1976) by Bondy and Murty (Online text book) http://www.ecp6.jussieu.fr/pageperso/bondy/books/gtwa/gtwa.html

Learning Outcome
· the terminology of Graph Theory

· the different types of graphs

· the Colouring and Routing problems of Graph Theory.

