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Department of Mathematics

Faculty of Science

MATH 381 (206381) Combinatorics 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M AF O s Oe

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 183 (206183) or MATH 217 (206217) or MATH 281 (206281)

Course Description
General counting methods for arrangements and selections, generating functions, recurrence

relations, principles of inclusion and exclusion, Polya’s enumeration formula, combinatorial designs

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : explain basic structures in combinatorics which are permutations, generating functions,
recurrence relations, rook polynomials, symmetry groups and combinatorial designs;

CLO 2 : analyze the feasibility of combinatorial events using the pigeonhole principle, and analyze
the feasibility of constructions of combinatorial designs under given conditions;

CLO 3 : solve general counting problems using basic counting tools which are sum rule, product
rule, generating functions, recurrence relations, principles of inclusion and exclusion and
Polya’s enumeration formula;

CLO 4 : apply basic counting tools to real problems;

CLO 5 : write basic models in combinatorics from real problems.

Course Contents No. of Lecture Hours
1. General counting methods for arrangements and selections 9

1.1 Simple arrangements and selections

1.2 Arrangements and selections with repetition

1.3 Distributions

1.4 The pigeonhole principle
2. Generating functions 7.5

2.1 Generating function models

2.2 Calculating coefficients of generating functions

2.3 Partitions

2.4 Exponential generating functions



3. Recurrence relations 75
3.1 Recurrence relation models
3.2 Solutions of linear recurrence relations
3.3 Solutions of inhomogeneous recurrence relations
3.4 Solutions with generating functions
4. Principles of inclusion and exclusion 6
4.1 Counting with Venn diagrams
4.2 Inclusion — exclusion formula
4.3 Rook polynomials
5. Polya’s enumeration formula 9
5.1 Equivalence relation and symmetry groups
5.2 Burnside’s lemma
5.3 The cycle index
5.4 Polya’s formula
5.5 Graph enumeration
6. Combinatorial designs 6
6.1 Latin squares
6.2 Block designs
6.3 Steiner triple systems
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