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Discrete mathematics is a professional foundation course for studying the
guantitative relationship of discrete objects and the mathematical model
of discrete structures. It fully describes the characteristics of the
discreteness of computer science and is an indispensable mathematical
tool for learning computer science and technology theory.

Based on the knowledge of classical logic and naive set theory, this course
mainly introduces propositional logic, inferential calculus and formal
methods of predicate logic, and the properties and operations of sets,

relations and functions.




The task of this course is to develop students' ability to use discrete
mathematics to analyze and solve problems, as well as good abstract
thinking and meticulous generalization. It enables students to apply
discrete mathematics knowledge to construct description models and
methods for complex discrete structure problems, provide students with
the necessary mathematical basis for dealing with discrete information

and solve complex engineering problems, and lay a theoretical foundation

for the subsequent computer course learning.
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Beijing University of Chemical Technology

Syllabus for Discrete Mathematics

I . General Information

Course Code MAT21601T
Course Information A.ca('len'n(: Mathematics Knowlefige Discrete Structure
Discipline Domain
Total Class . Lecture Laboratory Computer
Hours 64 | Credits 4 Hours 64 Hours 0 Lab Hours 0
Course Title (in Chinese) B

Course Title (in English)

Discrete Mathematics

Applicable Majors

Computer Science and Technology

Semester Available

No. 3

Prerequisites (Course Title)

Advanced Maths, Linear Algebra

Corequisites (Course Title)

Data Structure

Brief Course Description

Discrete mathematics is a professional foundation course for
studying the quantitative relationship of discrete objects and the
mathematical model of discrete structures. It fully describes the
characteristics of the discreteness of computer science and is an
indispensable mathematical tool for learning computer science
and technology theory.

Based on the knowledge of classical logic and naive set theory, this
course mainly introduces propositional logic, inferential calculus
and formal methods of predicate logic, and the properties and
operations of sets, relations and functions.

The task of this course is to develop students' ability to use
discrete mathematics to analyze and solve problems, as well as
good abstract thinking and meticulous generalization. It enables
students to apply discrete mathematics knowledge to construct
description models and methods for complex discrete structure
problems, provide students with the necessary mathematical
basis for dealing with discrete information and solve complex
engineering problems, and lay a theoretical foundation for the
subsequent computer course learning.

II. Curriculum Nature and Course Objectives

Through the theoretical study of this course, students' ability of abstract thinking and logical

thinking is cultivated, which provides the necessary relevant mathematical knowledge for follow-

up professional courses and future scientific research, mathematical description tools for the

establishment of mathematical models of discrete systems, and reasoning theories and methods for

analyzing and solving complex engineering problems of computer classes. Through the Chinese

postman problem and other Chinese elements to enhance the students' national pride and confidence,

improve the mathematical foundation and cultural literacy, establish the constant pursuit of national

prosperity, democracy, civilization, harmony of the lofty ideal.

G1. Master the basic knowledge of discrete mathematics and the basic methods of solving




problems, and cultivate students' formal and modeled abstract thinking ability.

G2: Master the basic research methods of discrete objects, and be able to use discrete
mathematical knowledge to identify, judge, analyze, describe and establish mathematical models of
complex engineering problems, and choose appropriate methods to solve problems.

G3: Better understand the importance of lifelong learning, develop the ability of self-learning
and lifelong learning, promote the formation of lifelong learning habits, and lay a good foundation
for follow-up courses and future work.

IlI. The Corresponding Relationship between Course Objectives and Graduation

Requirements

Table 1 Correspondence between Course Objectives and Graduation Requirements

Graduation Indicator Course Implement Evaluation | Support Level
requirements point objectives Methods Criteria (H. M. L
) ) lectures, Class
1 Engineering . . .
1.1 Gl discussions, behavior, M
knowledge .
exercises final exam
lectures, Class
2 Problem . ) .
) 2.1 G2 discussions, behavior, M
analysis .
exercises final exam
. lectures, Class
12 Lifelong . . .
. 12.1 G3 discussions, behavior, M
learning .
exercises final exam

1.1: With mathematical, natural science and engineering basic knowledge, it can be used for
the description of computer complex engineering problems, mathematical model
construction and model solution.

2.1: With basic problem analysis ability, the student can analyze the complex engineering
problems in the field of computer, identify the mathematical problems, establish
mathematical models, choose the calculation method to solve.

12.1: Understand the importance and necessity of self-learning and lifelong learning, the
student have the consciousness of self-learning and lifelong learning, master certain
methods of self-learning and lifelong learning.

IV. Teaching Contents and Requirements for the Lecturing Part

4.1 Proposition Logic (8 hours)

4.1.1 Teaching objectives
Corresponding to course objectives G1, G2, G3.
4.1.2 Teaching content

(1) Propositions and operator;

(2) Proposition formula and truth table;
(3) Interpretation of propositions;

(4) Equivalent and implication;

(5) Operator Completeness;

(6) Dual formula;

(7) Normal Form;



(8) Logical reasoning of propositions.

4.1.3 Teaching requirements

Understand the concept of proposition formula, master the equivalent relations of proposition
formula, analyze the concept of paradigm and common-choice paradigm, master the solution
method of the CNF and the DNF, analyze the concept of the paradigm and the paradigm of the
solution, master the solution method of the CNF and the DNF, and master the method of proposition
interpretation.

4.2 Predicate Logic (8 hours)

4.2.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.

4.2.2 Teaching content

(1) The basic concept of predicate logic;

(2) Predicate formula and interpretation;

(3) The equivalence and implications of predicate logic;

(4) Prenex normal form;

(5) Predicate logical reasoning.

4.2.3 Teaching requirements

Understand the concepts of predicates, quantity words, variables, etc., master the method of
constructing the logical formula of predicates, master the method of interpretation, understand the
equivalence and implication of predicate logic, and understand the concept of the PNF.

4.3 Set theory (4 hours)

4.3.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.

4.3.2 Teaching content

(1) The basic concept of set;

(2) The operation of the set and the Venn diagram;

(3) equations of sett;

(4) The basic counting principle;

(5) The cardinality of the collection.

4.3.3 Teaching requirements

Understand the concept of a set, understand the nature of a set, master the operation of a set,
master the basic principles of counting, and understand the concept of a set cardinality.

4.4 Relations (8 hours)

4.4.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.

4.4.2 Teaching content

(1) Pair and Cartesian product;

(2) Relation and its representation;

(3) Operation of the relations;

(4) Property of the relations;

(5) Equivalent relations and set partition;

(6) Tolerance relation and covering

(7) Partial order relation.

4.4.3 Teaching requirements



Understand the concept of Descartes product and relations, master the representation, operation
and property of relationship, master the equivalent relation and set partition, master the tolerance
relation and set covering, and understand the partial order relations.

4.5 Function (4 hours)

4.5.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.

4.5.2 Teaching content

(1) The basic concept of function;

(2) Operation of the function;

(3) Displacement and transposition;

(4) Recursion.

4.5.3 Teaching requirements

Understand the concept of functions, master the properties of functions, master the operation
of functions, understand the concepts of displacement and transposition.

4.6 Algebra System (10 hours)

4.6.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.

4.6.2 Teaching content

(1) The basic concept of algebraic system;

(2) Algebraic operations and their properties.

(3) Special elements;

(4) Groups and subgroups;

(5) Abelian group and Cyclic group;

(6) Homomorphism and isomorphism;

(7) Rings and sub-rings;

(8) Field.

4.6.3 Teaching requirements

Understand the basic concepts of algebraic systems, master the nature of algebraic operations,
understand the homomorphic and homogenous relationships between algebraic systems, understand
the nature of groups and subgroups, understand the nature of Abelian groups and cyclic groups, and
understand the concepts and properties of rings and fields.

4.7 Lattice and Boolean Algebra (4 hours)

4.7.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.

4.7.2 Teaching content

(1) Definition and properties of the Lattice;

(2) Order-preserving mapping;

(3) Distributive and complemented lattice.

4.7.3 Teaching requirements

Understand the definition of grid, master the nature of grid, understand the order-preserving
mapping, master the classification method of distributive and complemented lattice..

4.8 Graph (6 hours)

4.8.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.



4.8.2 Teaching content

(1) The basic concept of the graph;

(2) sub-graph;

(3) the connectivity of the graph;

(4) The matrix representation of the graph.

4.8.3 Teaching requirements

Understand the basic concepts of graph and subgraph, understand the concept of connectivity
of graphs, and master the matrix representation method of graph, the accessibility and connectivity
of graphs.

4.9 Euler graph and Hamilton graph (4 hours)

4.9.1 Teaching objectives

Corresponding to course objectives G1, G2, G3. And through the Chinese postman problem
and other Chinese elements to enhance the students' national pride and confidence, establish the
pursuit of national prosperity, democracy, civilization, harmony of the lofty ideals.

4.9.2 Teaching content

(1) Euler graph and Euler paths;

(2) Hamilton graph and Hamilton Path;

(3) The application and algorithm of the graph.

4.9.3 Teaching requirements

Understand the concept of Euler graph and Hamilton graph, master the method of determining
Euler graph and Hamilton graph, master the typical application and algorithm of graph.

4.10 Special Graph (8 hours)

4.10.1 Teaching objectives

Corresponding to course objectives G1, G2, G3.

4.10.2 Teaching content

(1) Bipartite graph and matching;

(2) Planar graph and Euler formula;

(3) Dual graphs;

(4) Four-color theorem;

(5) Trees and subtrees;

(6) Binary tree and its application.

4.10.3 Teaching requirements

Understand the concept of bipartite graph, understand matching, understand planar graph and
Euler formulas, understand the concept of dual graph, master the coloring of plans, master the
definition and properties of trees, subtrees and binary trees, master several classical algorithms for

trees.
V. Teaching Contents and Requirements for the Practical Part
Null
VI. Evaluation Standards

6.1 Assessment methods and content
This course is evaluated in a way that includes a process assessment and a final exam. The
process assessment includes classroom performance (including attendance and participation) and



exercise homework, etc.

The assessment of the final assessment of the course is the comprehensive assessment of the
process assessment and the final examination, and based on this evaluation of the achievement of
the course objectives, as shown in the table below.

Table 2 The way and content of curriculum assessment and its supporting relationship to

curriculum objectives

Course Assessment .
L. value Proportion Assessment Contents
objectives method

Participation 10% Participation

Gl 40 Assignment 20% Assignment
Final Test 70% Knowledge and ability

Participation 10% Participation

G2 40 Assignment 20% Assignment
Final Test 70% Knowledge and ability

Participation 10% Participation

G3 20 Assignment 20% Assignment
Final Test 70% Knowledge and ability

6.2 Rating criteria
Class performance (including attendance and participation), exercise assignments, two parts of
the scoring criteria as shown in Table 3-4. The final exam is graded according to the scoring criteria
of the final exam paper.
Table 3 The criteria of rating for class performance

Assessment
) . 100-90 89-80 79-70 69-60 59-0
metrics Weight
Attendance 70% Full Absences=1 | absences absences | absences >4
attendance =2 <=4
Participation 30% excellent better good fair does not
participate

Table 4 The criteria of rating for assignment

Assessment | Weig | 100-
) 89-80 79-70 69-60 59-0

metrics ht 90
assignment 80% | Full | incompletion | incompletio | incompletio | incompletion >
completion =1 n=2 n <=4 4
assignment 20% | >90 >80% >70% >60% <60%
correctness %
rate

VII. Textbooks and Recommended References

1. Deng Huiwen. Discrete Mathematics, 4th Edition, Tsinghua University Press, Beijing, 2019
(National Planning Textbook)
2. Gu Tianlong. Discrete Mathematics, Tsinghua University Press, Beijing, 2012

Written by Hui Li, Ruilian Zhao, Xian Shi.



