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Course name: Combinatorics
Teaching medium: English

A. COURSE DESCRIPTION

2 credit, 32 hours, 4th Semester .
Combinatorics is an ancient branch of mathematics, but it has attracted much attention because of the influence of the vigorous development of electronic computers. The main research of combinatorics is counting and enumeration, that is to calculate the number of objects with certain characteristics, and then enumerate them. This course is a professional basic course and elective course for computer science and technology major and its related majors. It is the foundation of combinatorial algorithm and lays the foundation for algorithm and algorithm analysis.
B. METHOD OF INSTRUCTION

Lecture, problem based
 C. COURSE OBJECTIVES (five or six objectives; general but comprehensive)
Course objective 1: Master permutation and combination, recursive relation, generating function, inclusion exclusion principle and its application, pigeon nest principle and theorem in combinatorics.
Course objective 2: have the ability of abstract thinking and logical reasoning by using the known conditions and the thinking methods and theories of combinatorial mathematics.
Course objective 3: master various combination counting methods to count the configuration of the problem.
Course objective 4: have the ability to describe and solve specific counting problems.
D.  COURSE TOPICS/UNITS AND DATES
Chapter 1 arrangement and combination 10 class hours
1. Basic counting rule;
2. One to one correspondence;
3. Arrangement;
4. Circular arrangement;
5. Combination;
6. Generation algorithm of permutation;
7. Generation of combination;
8. Repeated combinations and non adjacent combinations are allowed;;
9. The explanation of combinatorial meaning;
10. Application examples;
11. Stirling approximate formula.
Chapter 2 generating function and recurrence relation
1. Generating function;
2. Properties of generating function;
3. Integer splitting;
4. Ferrers image;
5. Exponential generating function;
6. Examples of recurrence relations
7. Fibonacci sequence;
8. The method of solving the eigenvalue of linear constant coefficient recurrence relation;
9. Wrong arrangement;
10. Application examples;
11. Stirling number;
12. Catalan number.
Chapter 3 principle of inclusion and exclusion and pigeon nest Principle 10 class hours
1. The principle of inclusion and exclusion;
2. Chessboard polynomials and restricted permutations;
3. Generalized inclusion exclusion principle
4. Some applications of the generalized inclusion exclusion principle;
5. The generalization of permutation problem;
6. Pigeon nest principle;
7. Promotion of pigeon nest principle.

E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  Introductory Combinatorics(Fifth Edition), Richard A.Brualdi
Supplies and/or tools: 


F. GRADING PLAN

	Regular Assignment

Class exercises and weekly assignments (Individual)
	30%

	Final Exam 

Time - limited closed volume exam (Individual)
	70%


G. COURSE COMPONENT SPECIFICS

