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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Combinatorics is the study of discrete structures and configurations. It consists of several sub-areas. This course is for
students majoring in mathematics and applied mathematics. The course will cover enumerative combinatorics, extremal
combinatorics, graph theory, design theory, coding theory, finite geometry, and some parts of cryptography. The goal is
to make sure that the students understand fundamental theories, important examples and main results, and can use
combinatorial methods in future study and research.
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After completing this course, students should master the basic concepts and methods in combinatorics. After learning
the course, students should be familiar with a range of methods and techniques for solving real-life problems. In
particular, the students should achieve the following.

e Master the basic knowledge and acquire an in-depth understanding of the definitions, theorems, combinatorial
principles and formulas. After the study, students should be able not only to remember the concepts and the
basic combinatorial laws, but also understand the basic principles and ideas of combinatorial theory.

e Enhance the ability of thinking and doing research in combinatorics.

e Improve the ability of solving practical problems. After learning this course, students should be able to use the
learned knowledge to solve real-life problems.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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e Recurrence relations and generating functions (2 lectures)

e The principle of inclusion and exclusion (2 lectures)

e Latin squares, systems of distinct representatives, Hall's marriage theorem (4 lectures)

o Extremal set theory, including Sperner’s theorem and the Erd6s—Ko—Rado theorem (4 lectures)

e Finite geometry, including Gaussian coefficients, projective planes, and the Bruck—Ryser—-Chowla theorem (4
lectures)

¢ Ramsey’s theorem, including the pigeonhole principle, Ramsey numbers (3 lectures)

e Basic graph theory, including trees, Eulerian graphs, Hamiltonian graphs (3 lectures)

18.  #FH RHBSEEE Textbook and Supplementary Readings

e J.H.van Lint and R.M. Wilson, A course in combinatorics, Cambridge University Press
o R.P. Stanley, Enumerative combinatorics, Vol. |, Second Edition, Cambridge University Press
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This Course has been approved by the following person or committee of authority




