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English Description

This course is a general education class designed for undergraduate students majoring in
Communication Engineering. The content includes differential equations, series, analytic geometry,
differential calculus of multivariate functions, and basic concepts, fundamental theories, and essential
methods of probability theory. This course lays a solid foundation for students to study other disciplines
and professional courses. It aims to develop students' strong computational skills, logical thinking,
rigor, and creativity, as well as their awareness, interest, and ability to use mathematical principles and
methods to solve practical problems. The course cultivates students' mastery of the basic theories and
methods of advanced mathematics, particularly in terms of thinking patterns, enabling students to

develop their creative abilities while acquiring knowledge and skills.
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% 1 E&: Differential Equations (GZ3EHCEHAR 1-1. 22, 3-2)
(1] &R A

(1) Basic concepts of differential equations.

(2) First-order differential equations.

(3) Reducible differential equations.

(4) Higher-order linear differential equations.

(2] %> Hp:

Pifi#: Basic concepts of differential equations; Properties and structures of solutions of higher-order
linear differential equations.

H4&: Solving separable differential equations, homogeneous differential equations, first-order linear
differential equations and Bernoulli equations; Solving reducible second-order differential equations;
Solving second-order and higher-order constant-coefficient linear differential equations.

[3]1 ERAA:

(1) Methods for solving four types of first-order differential equations.

(2) Methods for solving reducible second-order differential equations.

(3) Methods for solving linear differential equations with constant coefficients.

(4] RAA:
(1) Transforming differential equations into first-order differential equations for solving..
(2) Methods for solving linear differential equations with constant coefficients.
%2 F. Series CUEHFHMF 1-2, 2-1. 3-D
(1] %R

(1) Series with Constant Terms and Their Convergence.

(2) Power Series.

(3) Fourier Series.

(2] %> Hp:

FHf#: Definition of convergent series; Properties of convergent series; Concepts and relationships
between absolute and conditional convergence; Necessary and sufficient conditions for a function to be
expanded into a Taylor series; Analytical properties of power series and functions.

#42: Methods for determining the convergence or divergence of series; Methods for finding the
sum function of power series; Indirect methods for expanding functions into power series; Methods for
expanding functions into Fourier series.

[3] ERA%:

(1) Methods for determining the convergence or divergence of series.

(2) Methods for finding the sum function of power series.

(3) Indirect methods for expanding functions into power series.

(4] AERAE:
(1) Methods for determining the convergence or divergence of series.
(2) Methods for finding the sum function of power series.
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[5]1 BB(EH:

By connecting the harmonic series with the tales of the snail climbing a rope and Yugong, a Chinese
persevering old man, moving mountains, we conclude that although the distance the snail climbs each
day becomes progressively shorter, the sum of these small distances is quite large, even infinitely large.
In life, we must never give up. As long as we keep moving forward, we will eventually see hope and
achieve our goals. This embodies the spirit of Yugong moving mountains. The story of Yugong's
unwavering determination, with his descendants continuing the effort to remove the mountains, reflects
the great spirit of the Chinese people who face challenges head-on and work tirelessly. For thousands of
years, the story of Yugong moving mountains has been widely celebrated, and the spirit of Yugong has
inspired generations of Chinese people to strive and advance bravely.

% 3 F: Analytic Geometry CGZIEEH:HPR 1-3. 2-14 3-1. 3-2)
(1] %R

(1) Vector Algebra.

(2) Equations of Planes and Lines in Space.

(3) Equations of Surfaces and Curves in Space.

(2] %> Hip:

Pifi#: Rectangular Coordinate System in Space; Concept of vectors and their representation;
Common quadratic surface equations and their graphs.

H4&: Vector Operations; Methods for finding equations of planes and lines; Calculating angles
between planes and planes, planes and lines, and lines and lines; Solving problems related to parallelism
and perpendicularity of lines and planes; Methods for finding distances from a point to a line and from a
point to a plane; Equations of simple cylindrical surfaces and rotational surfaces.

[3] ERA%:

(1) Vector Operations.

(2) Methods for finding equations of planes and lines.

(3) Common quadratic surface equations and their graphs.

(4] AERAE:

(1) Vector Operations.

(2) Methods for finding equations of planes and lines.

(3) Common quadratic surface equations and their graphs.

% 4 Z: Multivariate Calculus CGZIEHHER 1-4. 2-20 3-3, 3-4)
(1] %R

(1) Limits and Continuity of Multivariate Functions

(2) Partial Derivatives and Total Differentials

(3) Differentiation Rules for Multivariate Functions

(4) Geometric Applications of Multivariate Calculus

(5) Extreme of Multivariate Functions

(2] %> Hp:

P : Geometric interpretation of functions of two variables; Concepts of partial derivatives and
total differentials for multivariate functions; Concepts of directional derivatives and gradients; Concepts
of extreme and conditional extreme for multivariate functions.

#42: Methods for Calculating Partial Derivatives; Methods for calculating total differentials;
Finding the tangent line to a space curve and the tangent plane to a surface; Methods for calculating
directional derivatives and gradients; Finding the extreme and conditional extreme of functions of two
variables; Finding the maximum and minimum values of multivariate functions.

[3] ESXAE:
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(1) Concepts of partial derivatives and total differentials for multivariate functions.
(2) Concepts of directional derivatives and gradients.
(3) Methods for Calculating Partial Derivatives.
(4) Finding the maximum and minimum values of functions of two variables.
(4] RAA:
(1) Concepts of partial derivatives and total differentials for multivariate functions.
(2) Methods for Calculating Partial Derivatives.
(3) Finding the maximum and minimum values of multivariate functions.
% 5 F: Multiple Integrals (CGZ##%HEx 1-5. 2-1. 3-1. 3-4)
(1] &R A
(1) Concepts and Properties of Multiple Integrals.
(2) Calculation for Double Integrals.
(3) Calculation for Triple Integrals.
(2] %> Hip:
PHf#: Concepts of Double Integrals and Triple Integrals
#¥4%: Calculation for Double Integrals (Rectangular Coordinates, Polar Coordinates); Calculation
for Triple Integrals (Rectangular Coordinates, Cylindrical Coordinates, Spherical Coordinates); Area of
plane regions and volume of solids.
[3]1 ERAA:
(1) Calculation for Double Integrals (Rectangular Coordinates, Polar Coordinates).
(2) Calculation for Triple Integrals (Rectangular Coordinates, Cylindrical Coordinates, Spherical
Coordinates).
(4] RAA:
(1) Calculation for Double Integrals (Rectangular Coordinates, Polar Coordinates).
(2) Calculation for Triple Integrals (Rectangular Coordinates, Cylindrical Coordinates, Spherical
Coordinates).
%8 6 E: Line Integrals and Surface Integrals (Z##0# HAR 1-6. 2-1. 2-2. 3-1)
(1] &R A
(1) Line integrals with respect to arc length.
(2) Line integrals with respect to coordinates.
(3) Green's formula and its applications.
(4) Surface integrals with respect to area.
(5) Surface integrals with respect to coordinates
(6) Gauss's formula and its applications.
(7) Stokes' formula and its applications.
(2] %3 Hip:
PHfiE: Concepts of two types of line integrals; Concepts of two types of surface integrals.
#4&: Calculation of two types of line integrals; Calculation of two types of surface integrals;
Green's formula and its applications; Gauss's formula and its applications; Stokes' formula and its
applications.
[3]1 ERAA:
(1) Calculation of two types of line integrals.
(2) Green’s formula and path Independence.
(3) Calculation of two types of surface integrals.

(4) Gauss’s formula.

(4] X R AR
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(1) Green’s formula and path Independence.

(2) Calculation of surface integrals with respect to coordinate.

# 7 & Definitions of Statistics and its properties (Z###Hbr 1-7. 2-4. 3-1. 3-2)
(1] %R

(1) Overview and descriptive statistics.

(2) Sample spaces and events, axioms, interpretations, and properties of probability.

(3) Counting techniques.

(4) Conditional probability, independence.

(2] %> Hip:
PHf#: Basic concepts in statistics; Properties of probability and counting techniques.
H4E: Law of total probability; Bayes’ theorem; Independence.
[3]1 ERAA:
(1) Properties of probability.
(2) Counting techniques.
(4] AERAE:

(1) Law of total probability.

(2) Bayes’ theorem.

(3) Independence.

% 8 . Random variable and probability distribution (GZ3##2% HbR 1-7. 2-4. 3-2. 3-3)
(1] %R

(1) Random variables, probability distributions for discrete random variables.

(2) Binomial probability distribution and the Poisson probability distribution.

(3) Probability density functions, cumulative distribution functions .

(4) The normal distribution and the exponential distribution.

(5) Jointly distributed random variables.

(6) Expected values, variance, co-variance and correlation coefficient.

(2] %3 Hip:

PHf#: Probability distributions and expected values for discrete random variables and continuous
random variables; Probability density functions and cumulative distribution functions of continuous
random variables.

#¥4&: Several special distributions of discrete random variables and continuous random variables;
The joint probability mass function, the joint probability density function and the marginal probability
density functions; The properties of expected values, variance, co-variance and correlation coefficient.

[3]1 ERAA:

(1) Probability density functions and cumulative distribution functions of continuous random
variables.

(2) Several special distributions of discrete random variables and continuous random variables

(4] RAA:

(1) The joint probability mass function.

(2) The joint probability density function .

(3) The marginal probability density functions.

(4) The properties of expected values, variance ,co-variance and correlation coefficient.

%59 F: Statistics and estimation method (SZF£Z%% HFr 1-8. 2-5. 3-3. 3-4)
(1] %R

(1) Statistics and their distributions, the distribution of the sample mean, and the distribution of a

linear combination.
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(2) Point estimation.

(3) Methods of point estimation.

(4) Tests of hypotheses based on a single sample.

(5) Simple linear regression and correlation.

(2] %> Hip:

PHA#: Distribution of the sample mean, and the distribution of a linear combination; The central
Limit theorem, the cases of a normal population distribution, Some general concepts of point estimation,
the method of moments and maximum likelihood estimation.

HY&: Z tests and T tests for the mean of a single normal population; The simple linear regression
model, principle of least squares.

[3] ERA%:

(1) The method of moments and maximum likelihood estimation.

(2) Z tests and T tests for the mean of a single normal population.

(3) The simple linear regression model.

(4] AERAE:
(1) Z tests and T tests for the mean of a single normal population.
(2) The simple linear regression model, principle of least squares

I, FERHSERN S

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, 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.

xR 2 ERRER
~,
: . e S
o R N % — — — T
PHR | kIR | EAL | &I | BRSE
1A Differential Equations 10 0 0 0 0
2 Series 12 0 0 0 0
3 Analytic Geometry 6 0 0 0 0
¥4z Multivariate Calculus 14 0 0 0 0
S E Multiple Integrals 12 0 0 0 0
6 Line Integrals and Surface Integrals 12 0 0 0 0
%7 Definitions of StaFIStICS and its 3 0 0 0 0
properties
g Random Var'lab.le apd probability 10 0 0 0 0
distribution
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o= Statistics and estimation method 12 0 0 0 0
N 96 0 0 0 0

ST 96

Ny HEETTE

1. Teach fundamental principles, link theory with practice, emphasize the basic logic and

applications of advanced 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.

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

2. Assignment: Assignments account for 20% of the total grade. Late submissions or assignments
found to be plagiarized (identical) will receive a score of zero for that assignment.

3. Mid-term Exam: The mid-term exam accounts for 20% of the total grade.

4. 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.

b
©
=i
H
)
=



B, ZEHe AT

F A% BB
Uk o A 1
H 1. 2023.07.05

10 7T 310

=



