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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. BFE4LZFK Course Title Tt sy 772 4EM  Numerical Solutions to Partial Differential Equations
2, B¥FH  Mathematics

Originating Department

RS
3. MA325
Course Code

4.  FFE%S Credit Value 3
5. R Lk &R Major Elective Courses
Course Type
BREH
6. #Z= Spring
Semester
BRES o _
7. FRFXIE English & Chinese

Teaching Language

BRHT. FRER. BRF | iy, M2R, ldde
X CRBNEE, W s 5 103

i J
8 AR EIM) yangj7@sustc.edu.cn
) Instructor(s), Affiliation& | Yang Jiang, Mathematics, Associate Professor
Contact Room 423, Block 3, Wisdom Valley

(For team teaching, please list | y,n0i7@sustc.cdu.cn
all instructors)

W RIBIE. FTBER. BE&R
9. AR T NA

Tutor/TA(s), Contact

ERABRB(FTAE)

10. Maximum Enrolment
(Optional)

1" #RFAX iz 4 JBAERE (KRES HE(ERAEEY) =% 2ihy
Delivery Method Lectures |Tutorials Lab/Practical Other (Please specify) Total

FHH

Credit Hours

48 438
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FBRE. HESEIER
Pre-requisites or Other | {4 77 #£ Partial Differential Equations
Academic Requirements

JEEERE. HEEIME o
Courses for which this course| i R 76757 Finite Element Methods
is a pre-requisite

HEERBEARENER
Cross-listing Dept.

RN KB ¥ H G SYLLABUS
# % B #» Course Objectives

P J7 R EUE R A RE I L R

Teach numerical methods for partial differential equations and the underlying theory

ik iR Learning Outcomes

R 7T BB R IR TTi, SR o (0 LK 23-#r BT FA 7 ik (R A7 12k

Master the finite difference methods for partial differential equations, be able to solve partial differential problems by programming
and analyzing the numerical methods
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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.)

1. AMRZESELE:. BlRzE, ZouXrEs, —WES, alzs, BEMKXREEES (6 21D

Finite difference methods: Truncation errors, Derivation of finite difference, Second order derivatives, Higher order
derivatives, A general approach to deriving the coefficients. (6 hours)

2. FRASHLERE: BITRE, WHRFM, RSN, GIRENTE, REMERRE, SRIRE, REENMEE,
Yotk —JEBRENE, MMRRBAE S AR EE, ALD KM, AR R (10 220D

Steady States and Boundary Value Problems: The heat equation, Boundary conditions, The steady-state problem, A simple
finite different method, Local truncation error, Global error, Stability and Consistency, Convergence, Stability in the 2-
norm, Greens functions and max-norm stability, Neumann boundary conditions, Existence and uniqueness. (10 hours)

3. MEPEIRE: eSS, HRESKRNK, KRBT, BEARENE, LREMER, KYERGHRE (64
iR

Elliptic equations: Steady-state heat conduction, The 5-point stencil for the Laplacian, Ordering the unknowns and
equations, Accuracy and stability, The 9-point Laplacian, Solving the linear system. (6 hours)

4. fREMETTRRAL. PUESRARSE, AL, WSS BT (6 EID
Solve the linear system: Fast solver for the linear system, Iterative methods, Convergence analysis. (6 hours)
5. WO ITREBMAM: W IFE MO T REAEMEME (6 I

Topics on numerical solutions of ordinary differential equations: Brief review on ODE and numerical methods. (6 hours)

6. Y HUTREMIWF . JREERBIREAE R, A VE RO, WS ERRREYE T, NIEEHERE, m4ERE (6




18.

19.

CELET T,

A SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
i

S0

Diffusion Equations and Parabolic Problems: Local truncation errors and order of accuracy, Method of lines
discretizations, Stability theory, Stiffness of the heat equation, Convergence, Multidimensional problems. (6 hours)

7. PRI E R PRI, IR U R E M, RREERER NGB 7%, CFL 2645, HUESE B, XU
I R B A 2, AL R (8 22

Advection Equations and Hyperbolic Systems: Method of lines discretization, The Lax-Wendroff method, Upwind
methods, Von Neumann analysis, Characteristic tracing and interpolation, The CFL condition, Numerical methods for
hyperbolic systems, IBVP. (8 hours)

b R H e 2 %% 8 Textbook and Supplementary Readings

B Y Textbook:

Finite Difference Methods for Ordinary and Partial Differential Equations: Steady-State and Time-Dependent Problems, by Randall
J. LeVeque, SIAM, 2007.

Ttk oy 77 FEBUE /¥ Numerical Solution of Partial Differential Equations: An Introduction, by K. W. Morton, D. F. Mayers, A EHE
R ER AL, 2006.

Tty T REBUE MR E S 267 3, AERURSA R, 2010.

Pt 5 77 R O $0 {8 7772 Numerical Partial Differential Equations: Finite Difference Methods, by J. W. Thomas, tH: 7 45 Hi fictt:,
2005.

IRt T R BB MRS, BEEE, R 3, TEHRSEHREL, 2004.
HAth 22 % K Supplementary Readings:

Finite Difference and Spectral Methods for Ordinary and Partial Differential Equations, by L. N. Trefethen, Cornell University,
1996.

MATLAB Tutorial, to accompany “Partial Differential Equations: Analytical and Numerical Methods”, 2nd edition by Mark S.
Gockenbach, SIAM, 2010.
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Type of Assessment Time % of final Penalty Notes
score

HE

Attendance

RERI

Class Performance

N 15%
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Quiz

REHH

1 0,
Projects 3%

PR

0,
Assignments 20%

BhER 0
Mid-Term Test 15%

R 1500

Final Exam

BARME

Final Presentation

He (TREFELS
PA_E3FAd 7750

Others (The above
may be modified as
necessary)

20. 184> 773\ GRADING SYSTEM

M A. +=Z&F % Letter Grading
OB. =Zid4#] GEZ/AEE) Pass/Fail Grading

R #t REVIEW AND APPROVAL
21. FRERBECETUTTHENRR 2 HIET

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




