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English Description

This course is a specialized elective designed for undergraduate students majoring in Applied
Statistics. The content includes set theory, algebraic systems, graph theory, and mathematical logic.
Through this course, students will master the tools and methods for describing discrete structures,
laying the groundwork for subsequent computer-related courses. Additionally, it will enhance
students' abstract thinking and rigorous logical reasoning abilities, providing a solid foundation for

future participation in innovative research and development work.
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% 1 3: Mathematical Logic (CZ## 2 Hbx 1-1. 2-2. 3-2)
(1] %R

(1) Logic form of Propositional Logic.

%3 00 4k 8 0T



(2) Logical Equivalence.

(3) Valid and Invalid Arguments.

(4) Application of Propositional Logic in Digital Logic Circuits.

(5) Form of Predicates and Quantified Statements.

(6) Negations of Quantified Statements.

(2] %> Hp:

PHf#: Application in Digital Logic Circuits; Negations of Quantified Statements.

#42: Logic form of Propositional and Predicates and Quantified Statements; Logically equivalent
statements; Method for validating arguments.

[3]1 ERAA:
(1) Logic form of Propositional and Predicates and Quantified Statements.
(2) The method of valid argument checking.
(4] AERAE:
(1) Method for validating arguments.
(2) Negations of Quantified Statements.
(5] BBEH:

Selecting sentences from literary works as cases for valid argument checking demonstrates that
some statements may appear logical but are actually flawed. This approach integrates value guidance
with knowledge impartation and skill development, helping students shape a correct worldview, outlook
on life, and value system.

%2 3F: Proofs CGLHEHFH 12, 2-2)
(1] %R

(1) Direct proof.

(2) Proving universal statements and existence statements.

(3) Proof by contrapositive.

(4) Proof by contradiction.

(5) Common mistakes in proofs.

(2] %> Hp:

FEf#: Common mistakes in proofs.

#32: Proving universal statements and existence statements; Proof by contrapositive; Proof by
contradiction.

[3]1 ERAA:

(1) Direct proof.

(2) Proof by contrapositive.

(3) Proof by contradiction.

(4] RAA:

(1) Direct proof.

(2) Proof by contrapositive.

(3) Proof by contradiction.

%f 3 Z: Sets and Mathematical Induction (ZHEHAHFR 120 2-1. 3-1)
(1] &R A

(1) The concepts and representations of sets and the properties of set operations.

(2) Principle of Mathematical Induction.

(3) Loop invariant.

(4) Euclidian Algorithm.

(2] %> Hp:
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Pifi#: Concepts and representations of sets; Loop invariant.
#4&: Properties of set operations; Principle of Mathematical Induction; Euclidian Algorithm.
[3] ERA%:
(1) Properties of set operations.
(2) Loop invariant.
(3) Euclidian Algorithm.
(4] AERAE:
(1) Loop invariant.
% 4 F: Relations CCHEHFHBR 1-3, 2-1. 3-1)
(1] %R
(1) The definition and properties of relations.
(2) Composite relations and inverse relations.
(3) The transitive closure of relations.
(4) Partition of sets, equivalence relations and equivalence classes.
(5) Partial order relations and topological sorting.
(6) The definition and properties of functions, composition of functions, and inverse functions.
(2] %> Hip:
PHf#: Transitive closure of relations; Topological sorting; Definitions and properties of functions,
composition of functions, and inverse functions.
#4&: Definition and properties of relations; Composite relations and inverse relations; Partition of
sets, equivalence relations and equivalence classes; Partial order relations.
[3]1 ERAA:
(1) Properties of relations.
(2) Partition of sets and equivalence classes.
(3) Partial order relations.
(4] RAA:
(1) Properties of relations.
(2) Partition of sets and equivalence classes.
(3) Partial order relations.
% 5 E: Countable Sets and Counting CZHH:HFR 1-4. 2-1. 2-4. 3-1)
(1] &R A
(1) Countable sets and Cantor’s diagonalisation argument.
(2) Comparing speeds of algorithms.
(3) Pigeonhole principle.
(4) Counting arguments: multiplication rule and addition rule.
(5) Inclusion-Exclusion Principle.
(6) Combinations and permutations (with and without repetition).
(2] %> Hp:
#Hf#: Definition of countable sets; Cantor’s diagonalisation argument; Pigeonhole principle; Proof
of Inclusion-Exclusion Principle.
#4%: Dominance and Big O notation; Application of Pigeonhole principle; Counting based on
multiple rules.
[3] ERA%:
(1) Application of Pigeonhole principle.
(2) Counting based on multiple rules.

(4] BESAE:
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(1) Application of Pigeonhole principle.
(2) Counting based on multiple rules.
% 6 F: Modular Arithmetic CGZH##¥ Hibr 1-5. 2-1, 22, 3-D
(1] %R
(1) Number theory.
(2) Calculations involving large powers.
(3) Affine Cipher.
(4) Euler’s theorem to calculate multiplicative inverses.
(5) Fermat’s Little Theorem.
(6) RSA cryptography.
(2] %> Hip:
PHf#: Number theory; Proof of Euler’s theorem; Principles of RSA cryptography.
%4 : Calculations involving large powers; Calculation of Euler’s Phi function; Encrypt and decrypt
in Affine Cipher and RSA cryptography.
[3] ERA%:
(1) Calculations involving large powers.
(2) Calculation of Euler’s Phi function.
(3) Encrypt and decrypt in Affine Cipher and RSA cryptography.
(4] AERAE:
(1) Calculation of Euler’s Phi function.
(2) Encrypt and decrypt in Affine Cipher and RSA cryptography.
% 7 F: Graph Theory CZHHH:HR 161 2-3. 3-1. 3-2)
(1] &R A
(1) Definitions in graph theory.
(2) Graph expressions.
(3) Handshaking Theory.
(4) Graph Isomorphisms.
(5) Planer graph.
(6) Graph modeling.
(2] %> Hp:
#Hf#: Definitions in graph theory.
#32: Adjacency matrices expression; Application of Handshaking Theory; Graph Isomorphisms;
Determination of Planer graphs; Modeling and solving a problem based on graph theory.
[3]1 ERAA:
(1) Application of Handshaking Theory.
(2) Graph Isomorphisms.
(3) Determination of Planer graph.
(4] RAA:
(1) Graph Isomorphisms.
(2) Modeling and solving a problem based on graph theory.

I RSN

This course is primarily based on classroom teaching, supplemented by discussions, case studies,
and other forms. The classroom teaching focuses on the basic concepts, theories, and methods of the
course. Centered on the fundamental task of fostering virtue through education, the course aims to
cultivate well-rounded socialist builders and successors who excel in moral, intellectual, physical,
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aesthetic, and labor development. The course takes the concepts and theories of discrete structures as its
main thread and uses the modeling and application of discrete problems as its framework. It fully utilizes
offline classroom, online teaching resources, and ideological and political education cases to conduct
teaching activities. It aims to impart theoretical knowledge, guide values, deepen patriotism, and
strengthen the concept of a strong nation. The course aims to solidify basic knowledge, enhance practical
skills and innovative spirit, and establish correct views on life, the world, and values. The allocation of
class hours for face-to-face instruction is shown in Table 2.

x2 FHHRE
wooow % _ LA
PER | IR | BAL | &I | BR4E

1A Mathematical Logic 6 0 0 0 0
o Proofs 4 0 0 0 0
F3E Sets and Mathematical Induction 4 0 0 0 0
¥4 Relations 6 0 0 0 0
H5E Countable Sets and Counting 6 0 0 0 0
6 Modular Arithmetic 6 0 0 0 0
FTE Graph Theory 8 0 0 0 0

/MF 40 0 0 0 0

Bt 40

N~ BEETTH

1. Teach fundamental principles, link theory with practice, emphasize the basic logic and
applications of discrete mathematics, and foster students' innovative abilities.

2. Utilize a combination of multimedia presentations and traditional teaching methods to enliven the
classroom.

3. Combine theoretical instruction with discussions, and use the Rain Classroom online platform to
test knowledge to motivate students' enthusiasm for learning and developing their self-study skills,

teamwork abilities, and problem-solving capabilities.

. BREEE

This course follows the concept of continuous monitoring for assessment. The evaluation consists
of three parts: attendance, assignments, classroom tests, and the final exam. The specific requirements
and grading methods are as follows:

1. Attendance: Students are required to participate and sign in for all sessions of the course, and
attendance accounts for 10% of the total grade. Students who miss 33% or more of the classes will lose
the eligibility to take the final exam for this course.

2. Assignments: Assignments account for 40% of the total grade. It includes two parts: the in-class
tests and the out-of-class assignment. Late submissions or assignments found to be plagiarized (identical)
will receive a score of zero for that assignment.

3. Final Exam: The final exam accounts for 50% of the total grade.
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1. Teaching Syllabus

Assessment Period: 4 years; Revision Period: 4 years

Improvement Measures: The course leader organizes a discussion with all course teachers to
propose improvement suggestions, which are reviewed by the department head and approved by the
dean of the faculty.
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2. Performance Evaluation and Assessment

Assessment Period: 1 academic year

Evaluation Basis: Comprehensive analysis of students' final grades

Improvement Measures: Adjust and optimize the content and improve teaching methods based on
the distribution of students' final grades.
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