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Course name: Discrete Mathematics
Teaching medium: English

A. COURSE DESCRIPTION

Credits: 4,
Class Hours: 64
Semester: 3rd
Discrete mathematics is an important branch of modern mathematics and it targets on the structure of discrete quantities and the relationship between them. Its studying objects are generally finite or countable elements, which embodies the characteristics of discreteness of computer science. Discrete mathematics is the core curriculum of the basic theory in computer science. This course is a basic and compulsory course in computer science and technology major and has a close relationship with data structure, operating systems, compiler theory, algorithm analysis, logic design, system structure, fault-tolerant diagnosis, machine theorem etc. The mission of this course is to let the student learn and master the basic theory and knowledge, deeply understand the theory of analyzing and solving problem of discrete mathematics and lay a good foundation for the study of follow-up courses.
B. METHOD OF INSTRUCTION

Teaching, case, discussion, exercise and self-study
C.  COURSE OBJECTIVES (five or six objectives; general but comprehensive)
Objective 1: To master the theory and methods of the structure of discrete quantities and their relationships, to help students establish correct values, be good at thinking, and improve their ability to understand, analyze, and solve problems.

Objective 2: Master the method of symbolizing propositions in propositional logic and predicate logic, and be able to use sets, sequences, functions and relations to represent related objects in the computer field.

Objective 3: Master the reasoning theory of propositional logic and predicate logic, and have the ability to make formalized reasoning for effective conclusions.

Objective 4: Master the knowledge of set theory and functions, and have the ability to judge and prove the nature of relations and functions.

Objective 5: Master the basic knowledge of counting, understand the applicable conditions of various calculation methods, and improve the ability of computational thinking.

Objective 6: Master the knowledge of graph theory, and have the ability to use graph theory to solve related problems in the computer field.
D.  COURSE TOPICS/UNITS AND DATES

	Content
	Schedule
	Teaching Methods
	Objectives

	
	Teaching
	Practice
	
	

	chapter 1 Logic and Proofs
	14
	
	Teaching, discussion, exercise and self-study
	1, 3

	chapter 2 Basic Structures
	12
	
	Teaching, case, exercise and self-study
	2

	chapter 3 Counting
	12
	
	Teaching, exercise and discussion
	5

	chapter 5 Relations
	12
	
	Teaching, exercise and self-study
	4

	chapter 6 Graph
	14
	
	Teaching, exercise, discussion, and self-study
	6


chapter 1 Logic and Proofs
Ⅰ. Contents
1.1 Propositional Logic
1.2 Propositional Equivalences 
1.3 Predicates and Quantifiers
1.4 Rules of Inference
1.5 Proofs
Ⅱ. The basic requirements for knowledge, ability and quality 
1. Understand propositions and logical operations. 
2. Understand mathematical induction.
3. Master methods of proof.

Ⅲ. Key point and difficulty
1. Key point
Connectives, proposition symbolization, reasoning theory
2. Difficulty
Proposition symbolization, reasoning theory
chapter 2 Basic Structures
Ⅰ. Contents and methods
2.1 Sets
2.2 Set Operations
2.3 Functions
2.4 Sequences and Summations
Ⅱ. The basic requirements for knowledge, ability and quality 
1. Master the concepts of sets and subsets, and the calculation methods of sets. 

2. Understand the relationship and difference between functions and relationships, master the method of determining functions, and be able to prove surjection, injection, and bijection. 

3. Master sequence.
Ⅲ.  Key point and difficulty
1. Key point
Sets、subsets and sets operations

2. Difficulty
sets operations 、Sequence

chapter 3 :Counting
Ⅰ. Contents and methods
3.1 The Basics of Counting
3.2 The Pigeonhole Principle
3.3 Permutations and Combinations
3.4 Binomial Coefficients
3.5 Generalized Permutations and  Combinations
Ⅱ. The basic requirements for knowledge, ability and quality 
1. Master the definition of the rules of addition and multiplication, the pigeonhole principle, permutations and combinations, and their counting methods.
2. Understand the basic concepts of binomial coefficients and generalized permutations and combinations.
3. Understand the applicable conditions of various calculation methods and improve the ability of computational thinking.
Ⅲ.  Key point and difficulty
1. Key point
The rules of addition and multiplication, the pigeonhole principle, permutations and combinations
2. Difficulty
The pigeonhole principle, permutations and combinations
chapter 5 : Relations
Ⅰ. Contents and methods
5.1 Relations and Their Properties
5.2 Representing Relations
5.3 Closures of Relations
5.4 Equivalence Relations
Ⅱ. The basic requirements for knowledge, ability and quality 
1. Master the relations and their representation method, and the closures of relations.
2. Master the judgment and proof of the properties of the relations. 
3. Cultivate students' data analysis and modeling capabilities.
Ⅲ.  Key point and difficulty
1. Key point
The judgment and proof of the properties of the relations, the closures of relations and the equivalence relations
2. Difficulty
The judgment and proof of the properties of the relations, the equivalence relations
chapter 6 Topics in Graph Theory
Ⅰ. Contents and methods
6.1 Graphs and Graph Models
6.2 Graph Terminology and Special Type of Graphs
6.3 Representing Graphs and Graph Isomorphism
6.4 Connectivity

6.5 Euler and Hamilton Paths
Ⅱ. The basic requirements for knowledge, ability and quality 
1. Master the connectivity and reachability between nodes.
2. Understand the isomorphism of graphs and how to judge them.
3. Master the concept and judgment method of Euler and Hamilton paths.
4. Cultivate students' ability to describe, design, analyze and solve practical problems by using the knowledge of graph theory.
Ⅲ.  Key point and difficulty
1. Key point
Graph isomorphism and its judgment method, Euler and Hamilton road judgment method 

2. Difficulty
The isomorphism of graphs, the criterion of Hamilton graph
E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  DISCRETE MATHEMATICS AND ITS APPLICATIONS (China Machine Press 6th Edition) and DISCRETE MATHEMATICAL STRUCTURES (5th Edition)
Supplies and/or tools: computer


F. GRADING PLAN

	Assessment method
	Assessment requirements
	Weights

	Assignments and practice
	according to the practice and assignments
	20%

	Mid-term examination
	closed-book
	20%

	final examination
	closed-book 
	60%


G. COURSE COMPONENT SPECIFICS

1. Assign homework after class to deepen students' understanding of what they have learned, and the instructor will correct the homework to know the extent of the student's knowledge.

2. An additional 4 hours will be arranged for mid-term and final exams.

