FUAXRFRESPRAERRIZEHF AN
—. REEXFR

FFR BT BB B RERHL I ARG 3100311002
H AR Ao S (2D
HYALR Mathematical Analysis and Modeling (II)

B 96

B mp | | wB| BRI ||, | W

2 g 6 C 23 C 23 C 23 C 23 C 23
BRIERA MEBRE O (R ®FE OLRERE
BRI OiERE @%pEME OFbiFmE OLBEE
EHEL VAN a2
SFEBRE HeEgomir 584 (—) Mathematical Analysis and Modeling (1)
BEYOTR O1-1 81-2 O2-1 02-2 O3-1 O3-2

2245 04-1 042 O5-1 O5-2 O (REEFEHHFB
EBITR BER OF& FR5t 43 MBS OR%EH O_ZH

1. Mo Huixia, Li Xiaohua, Yuan Jianhua, Yuan Jianhua, Ai Wenbao, Zhu Ping,
i FH 8 Advanced Mathematics (II), 2nd Edition, Beijing University of Posts and
Telecommunications Press, 2018.

P I RS, FNE, BB BRE(E R) I, &% 80E iR+, 2006.
Zﬁ%l#*zﬁﬁ 2. FEFRZHECE R, @57 GE-LR) ML, S5E20E HRH:, 2015.
HAb Ui |

b

b=l
=

=




—. WRERAN

LA

AR NFCEEERI I — T TR O EREE, eou 2R 3RO T IR NSRS 70 B BB AN
FMESF & . R BB RGBS E ) SN, A ERECE TR AR S, R
R, BRI IR AR RE ) . iR U GERE AR D SR IR RE ) . R AR
RRECAREE (R TR BB IR AR AR BB, R ARE Giit kiR
CAnE 7 T S 2R . BRI SRENLACE . BG4 ArTaishigde: TR

English Description

The course of Mathematical Analysis is a core foundational course in mathematics, providing
students with a solid platform for a deep understanding of mathematical analysis theories and
methods. The course aims to enable students to master the basic concepts, principles, and methods of
mathematical analysis through systematic theoretical learning and practical application, and cultivate
their rigorous logical reasoning ability, abstract thinking ability, and ability to solve practical
problems. This course is an important foundation for subsequent advanced mathematics courses such
as differential equations, optimization theory, advanced calculus, etc. It is also an indispensable
mathematical tool for many statistical courses such as regression analysis, probability theory and

random variables, mathematical statistics, etc.
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% 1 ZE: Continuity of Real Numbers (GZi#¥22H b 1-1. 2-1. 3-1 & 3-3)

(1] FRA:

(1) Equivalent description of continuity of real numbers.
(2) Compactness of closed intervals of real numbers.

(3) Completeness of real numbers.

(4) Properties of continuous functions on closed intervals.
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(2] &3 H¥p:

PHf#: Concepts of supremum, infimum and cover of real number sets; The mutual equivalence of
supremum and infimum principle, monotone bounded principle, finite covering theorem, nested interval
theorem, compactness theorem and Cauchy convergence principle.

#4&: Ideas and methods for proving the equivalence of the above theorems; Ideas and methods for
proving the properties of continuous functions on closed intervals.

[3] ERA%:

(1) The cover of real number sets.

(2) Methods for proving the equivalence of the above theorems.
(4] RAA:

(1) Mutual equivalence of supremum and infimum principle, monotone bounded principle, finite
covering theorem, nested interval theorem, compactness theorem and Cauchy convergence principle..

(2) Methods for proving the properties of continuous functions on closed intervals.

(5] BBES:

Select classic cases related to the continuity of real numbers for analysis, such as the discovery
process of irrational numbers, the development history of calculus, etc., so that students can experience
the hardships and joys of scientific research from them. Select classic cases related to the continuity of
real numbers for analysis, such as the discovery process of irrational numbers, the development history
of calculus, etc., so that students can experience the hardships and joys of scientific research from them.

The discovery process of irrational numbers is a challenging and exploratory journey in the history
of human mathematics, which profoundly changed people's understanding of numbers. In ancient times,
people mainly used natural numbers (such as 1, 2, 3...) and fractions (such as rational numbers) for
calculations and measurements. These numbers were sufficient to meet the needs of daily life and simple
scientific calculations at that time. However, with the development of mathematics and geometry, people
began to encounter quantities that could not be accurately represented by rational numbers. The
discovery of irrational numbers is closely related to the ancient Greek mathematician Pythagoras and his
school. The Pythagorean school firmly believes in "all things are numbers", which means that all
phenomena in the universe can be explained by integers or ratios of integers (rational numbers).
However, this belief has been severely challenged when faced with the issue of the diagonal length of a
square. The discovery of irrational numbers not only challenged the mathematical concepts of the time,
but also promoted the development of mathematics. Mathematicians began to accept and study numbers
that cannot be represented by rational numbers, gradually forming the foundation of real number theory.
The existence of irrational numbers proves the complexity and diversity of number systems, laying the
foundation for the development of advanced mathematical branches such as calculus and real variable
function theory.
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% 2 F: Series with Constant Terms (SZIEZZ HFR 1-2. 2-2. 3-1 £ 3-3)

(1] iR
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(1) Convergence and divergence of a series with constant terms.

(2) Properties of series.

(3) A necessary condition for convergence of a series with constant terms.

(4) Convergence tests for series with positive terms.

(5) Cauchy convergence principle.

(6) General series and tests for convergence.

(2] %> Hp:

PHf#: Concept of convergence, divergence of series and the sum of convergent series. Properties of
series. Dirichlet test and Abel test. Similarities and differences between infinite series and generalized
integral

H4&: Convergence tests for series with positive terms. Leibniz test.

[3]1 ERAA:
(1) Convergence tests for series with positive terms.
(2) Leibniz test.

(4] AERAE:

(1) Cauchy convergence principle

%% 3 E: Functional Series (GCHEH% HAF 1-2, 2-2. 3-1 £ 3-3)
(1] &R A

(1) Convergence domain and sum function of functional series.

(2) Concept of uniform convergence of functional series.

(3) Properties of uniformly convergent functional series.

(4) Uniform convergence tests for functional series.

(5) Power series, radius of convergence. domain of convergence of power series.

(6) Necessary and sufficient conditions for the function to be expanded into Taylor series.

(7) Maclaurin expansion of some basic elementary functions.

(8) Fourier series.

(2] %> Hp:

P : Concepts of convergence domain and sum function of functional series. Concept of Fourier
series and Dirichlet theorem. Concept of uniform convergence of functional series. Find the Fourier
series of a function.

#42: Uniform convergence tests for functional series. Analytical properties of the sum function of
a uniformly convergent series with function terms. Methods for finding the convergence radius and
convergence region of power series. Maclaurin expansion of basic elementary functions.

[3] ERA%:

(1) Uniform convergence tests for functional series.

(2) Analytical properties of the sum function of a uniformly convergent series with function terms.
(4] RAA:

(1) Methods for finding the convergence radius and convergence region of power series.

(2) Maclaurin expansion of basic elementary functions.

% 4E; Vectors and Solid Analytic Geometry (GZH#¥~HFR 1-3. 2-3. 3-1 £ 3-3)
(1] &R A
(1) Vectors.
(2) Products of vectors.
(3) Equations for planes and lines in space.
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(4) Surfaces and space curves.
(2] %> Hp:

Pifi#E: Concepts of surfaces and space curves. Scalar product of two vectors. Vector product of two

vectors.

#4%: Finding the equations of planes and lines in space. Common quadric surface.
[3] ERHE:

(1) Finding the equations of planes and lines in space.

(2) Common quadric surface.
(4] AERAE:

(1) Finding the equations of planes and lines in space.

(2) Common quadric surface.

% 5 3. Differential Calculus of Multi-variable Functions and its Application(Z ##(% H¥5 1-4.
24, 3-1 £3-3)
(1] &R A

(1) Limit and continuity of multi-variable functions.

(2) Partial derivatives and total differentials.

(3) Derivation rules of multi-variable functions.

(4) Geometric application of differential calculus of multi-variable functions.

(5) Directional derivatives and the gradient.

(6) Extreme value. maxima and minima of multi-variable functions.

(2] %> Hp:

P fi# : Concepts and properties of limit and continuity of multi-variable functions. Concepts of
partial derivatives and total differentials of multi-variable functions. Invariance of the total differential
form. Differentiation of implicit functions. Tangent line and normal plane to a space curve. Tangent
planes and normal lines to a surface

% §2 : Finding the partial derivative and total differential. Finding local extreme values and
constrained extreme values of a function of two variables.

[3] ERA%:

(1) Finding the partial derivative and total differential.

(2) Finding local extreme values and constrained extreme values of a function of two variables.
(4] RAA:

(1) Proof and solution of the limit of multi-variable functions.

(2) Higher-order partial derivatives of multi-variable functions.

% 6 FE: Multiple Integrals CZHEH:HFR 1-5. 2-5. 3-1 & 3-3)
(1] &R A
(1) Concepts and properties of multiple integrals.
(2) Calculation of multiple integrals.
(3) Applications of multiple integrals.
(4) Integrals with parametric variables.
(2] %> Hp:
PH f# : Concepts of multiple integrals. Properties of multiple integrals. Calculation of double
integrals. Calculation of triple integrals.
#4&: Calculation of double integrals. Calculation of triple integrals..

[3] ESXAE:
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(1) Double integrals in rectangular and polar coordinates .
(2) Triple integrals in rectangular, cylindrical and spherical coordinates.
(4] AERAE:

(1) Calculation of triple integrals

2 7. Line Integrals and Surface Integrals (3% HFx 1-6. 2-6. 3-1 £ 3-3)
(1] &R A
(1) Line integrals with respect to arc length, Line integrals with respect to coordinates.
(2) Green’s formula.
(3) Surface integrals with respect to surface area. surface integrals with respect to coordinates.
(4) Gauss formula and Stokes formula.
(2] %> Hp:
P fi# : Concepts and properties of two kinds of line integral and two kinds of surface integral.
Concept and calculation of divergence and rotation.
#J&: Calculation of two kinds of line integral and two kinds of surface integral. Green formula.
Gauss formula and Stokes formula.
[3] ERA%:
(1) Calculation of two kinds of line integral and two kinds of surface integral.
(4] #ERAR:

(1) Equivalent conditions of path independence of line integrals.
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1. Combination of blackboard writing and multimedia, mainly blackboard writing.

2. Combining theory with industrial practical problems.
3. Knowledge delivery with ethic education.
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1. Behavior: According to instant answer to the teacher's questions, comprehensive report and
question performance, the mark is evaluated, where question performance and instant answer accounts
for 10%, assignments performance (pre-lecture and post-lecture) accounts for 90%.

2. Mid-term: Two threshold tests in the form of closed book, with 90 minutes each time. Each test

score accounts for 50% of the total mid-term score.
3. Final: Closed book examination, 120 minutes.

I\S PP RFREEBGHE

1 WA TOMRIE R HO AN E S AN 557 H R R BIATHE B s KA, ik
EH TAER K 5 HPATBE KA #E . The subject coordinator shall be responsible for the
syllabus discussion and improvement, and the revised version shall be submitted to deputy dean
(teaching affairs) for reviewing then to executive dean for approvement.

2. WEFSTRIEREBCENE . IREHEEFCR UL RGN IREE A TR ST E
AT T, I EZB AL TEE 762 . The subject coordinator shall revise the syllabus based on the
teaching content, effect and result distribution while optimize the assessment measures.
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