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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.
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Credit Hours

BT, KT ER W TR A (MA201a) B E R R A (HD
Pre-requisites or Other | Ordinary Differential Equations A (MA201a) or Ordinary Differential Equations A (H)
Academic Requirements (MA230)

SRR, BT HR ASVRRE YR 2 B TR AL e R i\ R B R R A o
Courses for which this | This course is for undergraduates who are science, engineering, mathematics, or
course is a pre-requisite financial mathematics majors.

HEERBEARENER | & none
Cross-listing Dept.
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RFITIRAERE, JFHIGZR AT et i il 5 B R RN T B SRR LRI E 2 T TTRFAM TREEOR . Wik 7 iE
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Partial differential equation theory studies whether an equation has a solution that satisfies certain conditions (the existence of a
solution), how many solutions (the uniqueness), the various properties of the solution, the solution method, etc. Partial differential
equations are used to explain and foresee natural phenomena and to apply them to various scientific and engineering disciplines. The
formation and development of partial differential equation theory are closely related to the development of physics and other natural
sciences. This course introduces three types of partial differential equations: diffusion, ellipse, and hyperbolic. This course will lead
students to learn the basic concepts, theories and methods of partial differential equations, with an emphasis on understanding the
PDE model and its application in other disciplines.

Pk % R Learning Outcomes
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Through this course, students will master the basic concepts, theories and methods of partial differential equations,
master the physical background and mathematical derivation of transportation equation, heat equation, Laplace
equation, Poisson equation and wave equation. Master the characteristic method, variable separation method, energy
method, basic solution method, Green's function method and d'Alembert formula. Master the principle of maximum and
minimum and its application. Understand the differences between linear and nonlinear equations.

BEANRREFEAN (URRES UISONE, NRBENBFNBWLAAZES: mEIRBEA SR #EE, #22H ALY
EX4 )

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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Definition of Partial Differential Equations (PDEs); )
order, linearity, homogeneity, superposition SRR i Ti R, B, R, Rt &

2 1 |principle; general solutions, DO REE, GEAR, WIAAENE, B R TR
initial and boundary conditions; classifications of |42, {4 5 FE24451
second order PDEs; examples of PDEs

2 2.1 [Transport equation: derivation TSR R HAHER

9 29 First-order Ilnlear PDEs: method of characteristics, AR R B, AR,
general solutions and break-down of smoothness

1 31 Hegt eguatlon and reaction-diffusion equation: TR G RS B S
derivation

1 39 Bounqary conditions for heat and diffusion RS
equations

1 33 Uniqueness of solution of heat equation via energy RETE M (BT
method

2 3.4 |Method of separation of variables 73 AR Y

3 35 Ellgenvalue pr.oblems: Sturm-Liouville theory and A IR Sturm-Liouville FEiG
eigen-expansion

3 3.6 [Non-homogeneous problem S5 UK 1]

3 3.7 |[Fundamental solution of heat equation FRTT R 1) I A

2 3.8 [The Maximum principles WA S 2R

1 3.9* |Fourier Transform (RN

1 3.10* |Orthogonality and Fourier Series L AE P AN 5 20 K

1 4.1 |Laplace and Poisson equations Laplace /5 f£H1 Poisson 75 &

3 4.2 |Separation of variables Pad= e e7

3 4.3 |Fundamental solution of Laplace equation Laplace /572 ¢34 A fif

3 4.4 |Green's identities and applications Green A3 S H 3

1 4.5  [Maximum-minimum principle WAL Ji 22

3 4.6 |Method of Green's function Green iR #i%

2 5.1 |Wave equation: string vibration TR %R

1 5.2 |[Energy and uniqueness R A —

2 5.3 |Method of separation of variables Pad= s e7~

3 5.4 |d'Alembert formula and wave propagation d'Alembert 2 R & %
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6.1* [First Order and Second Order Traffic Flow Models [ #1 — [ 3 il i 15 7Y
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6.2* [Shallow Water Equations and Steady States KT TR R RS

H R ESE%H Textbook and Supplementary Readings

Textbook:
Lecture notes on Partial Differential Equations, Tao Tang and Xuefeng Wang.
Reference:

1. A First Course in Partial Differential Equations with Complex Variables and Transform Methods, H. F. Weinberger,
1995.

2. Partial Differential Equations: An Introduction, second edition, Walter A. Strauss, 2008.

3. Applied Partial Differential Equations, fifth edition, Richard Haberman, 2013.
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SE R 3 hours per week 20
Assignments

g 2 hours 40
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21. AFREREBOLEUTRENZRRSFGEST

This Course has been approved by the following person or committee of authority
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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. BRLZFK Course Title %4> 772 (H) Partial Differential Equations(H)
2. BRRA #1% & Mathematics

Originating Department

BRIERS
3. ol MA336
Course Code

4. B Z4) Credit Value 3
s WX
) P AZ 0 Major Core Courses

Course Type

6. BRI 2021 #EFKZE Fall
Semester
BREE o

7. JiiE English

Teaching Language

BEA. FREE. BRAY o
K CnBHARER, W | TN, MR

H1 32 B0 ) Prof. XIAOMING WANG, Mathematics, wangxm@sustech.edu.cn
8. S
g:)srt]::z:or(s), Affiliation& Time and Place: Monday 4:00--5:50 PM, Room 101, Building 1, Lychee Garden

(For team teaching, please list Wednesday (even weeks) 4:00 - 5:50 PM, Room 102 Building 2, Lychee Garden

all instructors)

5 H A : P N
9 %ﬁj\lﬁﬁﬁ PRER. BA Wk T H 1 caoyn@sustech.edu.cn

Dr. Yining Cao caoyn@sustech.edu.cn
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ERASBRE(FTAEH)
10.  Maximum Enrolment 30
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Partial differential equation theory studies whether an equation has a solution that satisfies certain conditions (the existence of a
solution), how many solutions (the uniqueness), the various properties of the solution, the solution method, etc. Partial differential
equations are used to explain and foresee natural phenomena and to apply them to various scientific and engineering disciplines.
The formation and development of partial differential equation theory are closely related to the development of physics and other
natural sciences. This course introduces three types of partial differential equations: diffusion (parabolic), ellipse, and hyperbolic.
This course will lead students to learn the basic concepts, theories and methods of partial differential equations, with an emphasis
on understanding the PDE model and its application in other disciplines.

L% R Learning Outcomes
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Through this course, students will master the basic concepts, theories and methods of partial differential equations,
master the physical background and mathematical derivation of transportation equation, heat equation, Laplace
equation, Poisson equation and wave equation. Master the characteristic method, variable separation method, energy
method, the method of fundamental solutions, Green's function method and d'Alembert formula. Master the principle of
maximum and minimum and its application. Understand the differences between linear and nonlinear equations.

RENFRHFEET (NRRESUIONE, WRENFNMATURAZE mE RSy, %0 hAEYN
EX YN

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.)




18.

19.

1.3 3772 (4h)

2.5 BRI (4h)
3% (8h)

4P FN TR EARBN RS (4h)
5.Sturm-Liouville FF{iF{E 4] % (6h)
6. 4E s T FE (6h)

7. 3EFF IR R (2h)

8% MR R %L (8h)

935 % /7 T2 SRR LR 1715 (2h)

. Heat equation (Ch.1, 4h)

. Separation of variables (Ch2, 4h)

. Fourier series (Ch. 3, 8h)

. Wave equation: vibration of strings and membranes (Ch. 4, 4h)

. Sturm-Liouville eigenvalue problems (Ch. 5, 6h)

. Higher-dimensional PDEs (Ch. 7, 6h)

. Non-homogeneous problems (Ch.8, 2h)

. Green’s function (Ch. 9, 11, 8h)

. Transport equation and the method of characteristics (Ch. 12, 2h)
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Notice that the time allocated is an estimate only. The instructor will take an interactive approach in teaching which may
lead to a slightly different schedule.

M REESE%E Textbook and Supplementary Readings
Textbook:
Applied Partial Differential Equations, fifth edition, Richard Haberman, 2013.
Reference:
1. A First Course in Partial Differential Equations with Complex Variables and Transform Methods, H. F. Weinberger,
1995.
2. Partial Differential Equations: An Introduction, second edition, Walter A. Strauss, 2008.
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