Math 4821B 
Introduction to Graph Theory 

Fall 2020 

Course Home Page 

http://www.math.ust/hk/~mabfchen/Math4821B
Instructor 

Dr. Beifang Chen 

Contact Details: Rm 3438; Tel: 2358-7449; Email: mabfchen@ust.hk
Office Hour: Wednesday, 4:30pm-5:30pm, or by appointment
Meeting Time and Vennue 

Lectures: 

L1: Monday and Wednesday 12:00-13:20, Zoom ID: 909-534-2550
No tutorial: 

Course Description 

Duration: one semester. Credits: 3-4 units 

This is a course to equip students with basic knowledge of graph theory that will be needed in mathematics, computer science, and engineering.

Key possible topics: Graphs, subgraphs, Euler tours, Hamilton cycles; trees, spanning trees, searching algorithms; connectivity, Menger’s theorem, 2-connected graphs, block decomposition, edge connectivity; planar graphs, Euler formula, duality, Kuratowski theorem; matchings, perfect matchings, matchings in bipartite graphs, Konig theorem, Hall theorem (marriage condition), matchings in general graphs; colorings, chromatic number, chromatic polynomial, four-color problem; flows, Max-flow Min-cut theorem, integer flows, group-valued flows, flow number, flow polynomial, Tutte polynomial; cycle spaces, bond spaces, matrix-tree theorem. 
Assessment Scheme 

Homework counts 20%, miterm exam counts 30%, and final exam counts 50%.
Student Learning Resources 

Textbook: 
J.A. Bondy and U.S.R. Murty, Graph Theory, Springer 2008 (Second Edition)
References: 

J.A. Bondy and U.S.R. Murty, Graph Theory With Applications, North-Holland 1979

R. Diestel, Graph Theory, Springer 2000 (Electronic Edition)

Teaching Approach 

Lectures: Focus on the understanding the concepts and the proofs of core theorems of graph theory.
Tutorial: Focus on the application of the concepts and the core results of graphs theory to various practical problems.
Intended Learning Outcomes 

Upon successful completion of this course, students should be able to
1. formulate related problems in the language of graphs;
2. master the basic techniques of graph theory;
3. consider unsolved problems and to find new problems for future studies.
Tentative Course Schedule
Week 1-2: Graphs, Subgraphs (Ch 1, 2)
Week 2-3: Connected Graphs, Trees (Ch 3, 4)
Week 4: Nonseparable Graphs (Ch 5)
Week 5: Tree Searching Algorithms (Ch 6)

Week 6: Flows in Networks (Ch 7); Midterm Exam
Week 7: Connectivity (Ch 9)
Week 8-9: Planar Graphs, Four-Color Problem (Ch 10, 11); Exam 2
Week 10: Colorings. (Ch 15)
Week 11-12: Matchings (Ch 16)
Week 13: Integer Flows and Coverings (Ch 21)  
Week 14: Probabilistic Method

Week 15: Dynamic Programming 

