MCS  7116: Graph Theory
Description
The course gives students an in depth understanding of graphs, graph algorithms and their appli- cation in a computerized setting. The applications of interest include planning, optimization and matching. The course covers the pure aspects as well as their applications specifically in computer related scenarios like routing and resource management.

Aims:
The aims of the course are to
• Equip students with an in depth theoretical knowledge of graphs and their manipulation
• Explore ways graph algorithms can be applied in computer settings

Teaching and Learning Patterns:
Teaching wll be by class lectures and class presentations
Indicative  Content
• Graphs: Graphs and simple graphs; Graphs isomorphism; the incidence and adjacency ma- trices; Vertex degrees; Paths and connection; Cycles and the shortest path problem.

• Trees: Trees; Cut edges and bonds; Cut vertices; Cayleys formula and Kruskal’s algorithm.
• Connectivity: Connectivity; Blocks and construction of reliable communication networks.

• Euler Tours and Hamilton Cycles: Euler tours; Hamilton cycles; The Chinese postman prob- lem and the traveling salesman problem.

• Planar Graphs: Planar graphs; Dual graphs and Eulers formula.

• Networks: Flows; Cuts; The Max-Flow Min-Cut theorem and applications.

Assessment Method:
Assessment will be by tests and assignment (40%) and final examination (60%)

Reading List:
• Modern Graph Theory by Bela Bollobas, Springer 2002.

• Graph Theory: A Problem Oriented Approach by Daniel Marcus, MAA 2008.

