/ SOUTHERN UNIVERSITY OF SCIENCE AND TECKNOLOGY

* A HILY

COURSE SPECIFICATION

MR E R UERBERIMR R BN AR 2 G E T . WXIRIEEEI5ED), 1Bk
AEARHM,

The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. 4L Course Title Hi577%2 A (H)  Ordinary Differential Equations A(H)

R R .
2. ¥ & Mathematics
Originating Department

3. REES MA230
Course Code

4. {45 Credit Value 4
5. BRI L% 0 Major Core Courses
Course Type
BRF
6. A # 2 Spring
Semester
BRES s , s . .
7. H3L English / X English & Chinese

Teaching Language

BEZIN. FTRER. BRF
= (mEFBNIZE, ERHE JrRBEBE (sull@sustech. edu.cn) , F 2% (wangxf@sustech. edu. cn) ,

Mo ST F & (wangy66@sustech. edu. cn) , HH# &
8. N
g‘:rt‘::gtor(s)’ Affiliation& Linlin Su(sull@sustech. edu. cn), Xuefeng Wang (wangxf@sustech. edu. cn),

(For team teaching, please list Yong Wang (wangy66@sustech. edu. cn) , Department of Mathematics

all instructors)

W RIBIE. FTBER. BE&R
9. kN 554 To be announced

Tutor/TA(s), Contact

ERABRB(FTAE)

10. Maximum Enrolment
(Optional)

1. #RFKX PR BRI LR/ HE(EREEY) ISESiN)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |(Total

22T 4 48 32 0 0 80

Credit Hours
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Pre-requisites or Other| Mathematical Analysis Ill (MA203a) or Real Analysis (MA213) and Linear Algebra II
Academic Requirements (MA104b)

R, KB o o _ .
Courses for which this course|MA303 #7377 72 Partial Differential Equations (MA303)

is a pre-requisite

HEERBEARENER | 5 none
Cross-listing Dept.

BEERP K 3% H i SYLLABUS
#% B % Course Objectives

ARFEAE R JTHE A BOFEAN L, 9N T — Lo iR HA a8 THRRBII A, W1 Poincare—Bendixson EH#H, MRHRIE,
Sturm-Liouville Big&E&E. —J7i, A1 HERZXIFE D TR EERER, —J7m, & 2R o 245
DiEIPAT i

On the basis of Ordinary Differential Equations A, this course adds some contents that are deep and beneficial for future
scientific research, such as Poincare-Bendixson theorem, limit cycles, Sturm-Liouville theory, and so on. On the one
hand, one would like to introduce the deeper basic knowledge of ordinary differential equations to students, and on the
other hand, one hopes to stimulate students’ interest in scientific research.

Wik S RE Learning Outcomes
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AR PRARIFEREIE Y. T EE o SR F S TR — I R R R S R R B SER R R R
B MW, W Cauchy W @R (177 AR ME— 1 R AR E P, SturmLiouville Eig,

Through the study of this course, students will have a comprehensive and in-depth understanding of the origin,
development and frontier progress of Ordinary Differential Equations. Learn how to use ordinary differential equations to
model practical problems. Understand and master the solving methods of the first order, second order and n-order single
linear ordinary differential equation and the first order linear system of ordinary differential equations. Understand and
master the qualitative study of ordinary differential equations , such as the existence and uniqueness of solutions of
Cauchy problems and their stability, Strum-Liouville theory.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1. Introduction (2 Credit Hours)
1.1. Some Basic Mathematical Models; Direction Fields
1.2. Solutions of Some Differential Equations
1.3. Classification of Differential Equations
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2. First Order Differential Equations (14 Credit Hours)
2.1. Linear Equations; Method of Integrating Factors
2.2. Separable Equations in Variables
2.3. Modeling with First Order Equations
2.4, Exact Equations and Integrating Factors
2.5. Elementary Transformation Method
2.6. The Existence and Uniqueness Theorem
2.7. Proof of the Existence and Uniqueness Theorem
2.8. Peano's Existence Theorem
2.9. Extensions of Solutions
2.10. Comparison Theorems

3. Second Order Linear Equations (8 Credit Hours)
3.1. Homogeneous Equations with Constant Coefficients
3.2. Solutions of Linear Homogeneous Equations; the Wronskian
3.3. Complex Roots of the Characteristic Equation
3.4. Repeated Roots; Reduction of Order
3.5. Nonhomogeneous Equations; Method of Undetermined Coefficients
3.6. Variation of Parameters
3.7. Mechanical and Electrical Vibrations

4. High Order Linear Equations (2 Credit Hours)
4.1. General Theory of nth Order Linear Equations
4.2. Homogeneous Equations with Constant Coefficients
4.3. The Method of Undetermined Coefficients
4.4. The Method of Variation of Parameters

5. Systems of First Order Linear Equations (8 Credit Hours)
5.1. Introduction
5.2. Review of Matrices
5.3. Basic Theory of Systems of First Order Linear Equations
5.4. Continuous Dependence of Solutions on Initial Conditions and Parameters
5.5. Homogeneous Linear Systems with Constant Coefficients
5.6. Complex Eigenvalues
5.7. Fundamental Matrices
5.8. Repeated Eigenvalues
5.9. Nonhomogeneous Linear Systems

6. Nonlinear Differential Equations and Stability (8 Credit Hours)
6.1. The Phase Plane: Linear Systems
6.2. Autonomous Systems and Stability
6.3. Locally Linear Systems
6.4. Liapunov's Second Method
6.5 Periodic Solutions and Limit Cycles
6.6 Poincare-Bendixson Theorem

7. Sturm-Liouville theory (6 Credit Hours)
7.1. Eigenvalues and eigenfunctions
7.2. Existence and properties of eigenvalues
7.3. An application to the heat equation

b R HE2% %R Textbook and Supplementary Readings

Textbook:
Elementary Differential Equations and Boundary Value Problems, 11th edition, William E. Boyce, Richard C. DiPrima and Douglas
C. Meade, Wiley, 2017.

Reference:

WY TTRRBAE, R, T IRAZ, KA, M5 20E R, 2004 4.
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Type of Time % of final Penalty Notes
Assessment score

H &) Attendance

WERI
Class
Performance

N L 10-30 minutes per 20
Quiz week

PR H Projects

SERFFEME 4 hours per week 20
Assignments

B R, 2 hours 25
Mid-Term Test

HIRER 3 hours 35

Final Exam

HARMRE
Final
Presentation

HE (TREFE
B PA VPG T
=)

Others (The
above may be
modified as
necessary)

it 4+ = GRADING SYSTEM

M A. +=25%Z % Letter Grading
0O B8. Z&id4 ] GEE/ANEE) Pass/Fail Grading

& &# it REVIEW AND APPROVAL
AERRE ST U T HENERSHRGET

This Course has been approved by the following person or committee of authority




