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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. BFRLZFK Course Title W B Ordinary Differential Equations B

R R .
2. ¥ & Mathematics
Originating Department

3. REES MA201b
Course Code

4.  FFE%S Credit Value 4
5. R MR 1&15FE General Education (GE) Elective Courses
Course Type
iR
6. < %2 Spring / #XZ= Fall
Semester
BRRES s . o _ ,
7. H3L English / 13X English & Chinese

Teaching Language

SRBUT ﬁﬂﬁ"%"%\‘ E?é;%ji JrkIk (sull@sustech. edu. cn) , URES Raul (ures@sustech. edu. cn)
R IR AR, HIHI F 2% (wangxf@sustech. edu. cn), FHF (wangy66@sustech. edu. cn) , ¥R
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8. Instructor(s), Affiliation&|Linlin Su(sull@sustech. edu.cn), URES Raul (ures@sustech. edu. cn)
Contact Xuefeng Wang (wangxf@sustech. edu. cn), Yong Wang ( wangy66@sustech. edu.cn)

(For team teaching, please list |Department of Mathematics
all instructors)
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Pre-requisites ~ or  Other| 0,51 A (MA1028B)
Academic Requirements

JEEEREE. KB MA303 fRif# 4 77 F2 Partial Differential Equations (MA303);

Courses for which this course I . .
is a pre-requisite MA310 4%+ Mathematical Biology(MA310)

HEBRBRARENER | 5 none
Cross-listing Dept.
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This course introduces the basic theories and methods in Ordinary Differential Equations (ODEs) and lots of examples to illustrate
the application of ODEs in physics, chemistry, biology, etc. The course aims to nurture the ability of the student to use ODE to solve
problems arising in applications. The theoretical part of the course covers: first order linear equations, separation of variables,
direction fields, Euler’s method, existence and uniqueness theorem, phase line analysis, second order linear equations, variation of
constants, the method of undetermined coefficients, asymptotic behavior of solutions, Laplace transform, first order linear systems,
first order nonlinear autonomous systems, linear stability and types of equilibria, phase plane analysis, nullclines, invariant regions,
etc.
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This course aims to teach students to

1. establish the Ordinary Differential Equations (ODEs) deriving from practical problems in the field of physics, chemistry,
biology, etc.; 2. master the basic theories and methods in ODE:s ; 3. analyze and explain the original problems by solving ODEs.
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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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Chapter 1. First-Order Differential Equations(10 Credit Hours)

1.1. Definitions; Direction Fields
1.2. Separable Equations
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1.3. Linear Equations; Integrating Factors

1.4. Models of Motion and Mixing Problems

1.5. Exact Differential Equations

1.6. The Existence and Uniqueness Theorem and its Applications
1.7. Dependence of Solutions on Initial Conditions

1.8. Autonomous Equations and Stability; Phase line

1.9. Numerical Method: Euler’s Method

Chapter 2. Modeling and Applications(2 Credit Hours)
2.1. Modeling Population Growth
2.2. Electrical Circuits

Chapter 3. Second Order Linear Equations(8 Credit Hours)
3.1. Second-Order Linear Equations; Spring-Mass Equation
3.2. Second-Order Equations and Systems; Phase Plane
3.3. Linear, Homogeneous Equations with Constant Coefficients; Characteristic Equations
3.4. Harmonic Motion
3.5. Inhomogeneous Equations; the Method of Undetermined Coefficients
3.6. Variation of Parameters
3.7. Forced Harmonic Motion

Chapter 4. The Laplace Transform(10 Credit Hours)
4.1. Definition of the Laplace Transform
4.2. Basic Properties of the Laplace Transform
4.3. The Inverse Laplace Transform
4.4. Using the Laplace Transform to Solve Differential Equations
4.5. Discontinuous Forcing Terms
4.6. The Heaviside function and Delta Function
4.7. Convolutions

Chapter 5. An Introduction to Systems(2 Credit Hours)

5.1. Definitions and Examples

5.2. Geometric Interpretation of Solutions; The Phase Space and Phase Plane
5.3. Qualitative Analysis

5.4. Linear Systems

5.5. Properties of Linear Systems; Fundamental Set of Solutions

Chapter 6. Linear Systems with Constant Coefficients(10 Credit Hours)

6.1. Planar Systems and Phase Plane Portraits; The Classification of Equilibrium

6.2. The Trace-Determinant Plane

6.3. Higher Dimensional Systems; Repeated Eigenvalues

6.4. The Exponential of a Matrix; Fundamental System of Solutions

6.5. Qualitative Analysis of Linear Systems

6.6. Higher-Order Linear Equations; The Methods of Undetermined Coefficients and Variation of Parameters
6.7. Inhomogeneous Linear Systems; Fundamental Matrices

Chapter 7. Nonlinear Systems(6 Credit Hours)

7.1.The Linearization of a Nonlinear System
7.2. Long-Term Behavior of Solutions; Stability
7.3. Invariant Sets and the Use of Nullclines
7.4. Conserved Quantities

7.5. Nonlinear Mechanics

7.6. The Method of Lyapunov

7.7. Predator-Prey Systems

bt R B 5% %k Textbook and Supplementary Readings

Textbook:

1. Differential Equations with Boundary Value Problems , second edition, John Polking, Albert Boggess and David Arnold,
Pearson, 2005.

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

Reference:

W TR, 88 TR, T RS, 250G, EEE AL, 2004 4E.
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Type of
Assessment

Hi & Attendance
WERI

Class
Performance
NIE 53

Quiz

WIEBH Projects
SEEF RN
Assignments

BB
Mid-Term Test

BARE A
Final Exam
BRI E
Final
Presentation

HE (THERE
%5 A PP
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Others (The
above may be
modified as
necessary)
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BAEIPE ASSESSMENT

TEA I TR] SERBRSTE S BT By

Time % of final Penalty Notes
score

10-20 minutes per 20

week

3 hours per week 20

2 hours 25

3 hours 35

12434 X, GRADING SYSTEM

MA. +=%% %% Letter Grading
OB. —&id4 ] GEI/AEE) Pass/Fail Grading

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