N
( \
\

& AIMHAY

> {%/  SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
Nt

COURSE SPECIFICATION
UTNRIZEFIERBEXRRFBRAREON 2 G EEM. WWREBTORD, 15

BXARRH M.
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. LK Course Title HeEEE %k (H)  Mathematical Methods in Physics (H)
2. BiRBA )71 % Department of Physics

Originating Department

3. R PHY213
Course Code

4.  REZS Credit Value 4

5. RS A F AR Major Foundational Courses
Course Type

6. BREH = Fall
Semester
BRIES e . .

7. FrPEXE English & Chinese

Teaching Language

iﬁfg‘lﬁjgiﬁ%ﬁig SENE, RIEE, WA
(BB B, 1558 2L Kb P5100
Iy 22 T KA

WU Zihui, Associate Professor, Department of Physics

8.
Instructor(s), Affiliation& | College of Science P5100
Contact wuzh3@sustech.edu.cn
(For team teaching, please list | 0755-88018209
allinstructors)

I RIBIE. TBER. BKR
9. BN 34 To be announced

Tutor/TA(s), Contact

ERASRB(TAE)

10.  Maximum Enrolment
(Optional)
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1.

12,

13.

15.

16.

17.

BRITR YR BIFHRATR || LRI He(dAaAEn) Sty
Delivery Method Lectures || Tutorials Lab/Practical | Other (Please specify) | Total
=R 58 6 0 0 64
Credit Hours

iﬁﬂ%ﬁﬁ: %Eﬁ}j?ﬁ* othey | THEE (T (MATZD) ST Il (MA1022) |« K45 (F) (PHY106) ok
re-requisites or er| .. o bt e

Academic Requirements wEyES P (PHY102) , AR (MA113) sim5R%01 (MA107)

B, BT W AIRFE NIRRT ORI BB IR .

Courses for which this course | This course is a Major Foundation Course of physical courses, to prepare for the

is a pre-requisite mathematics expected in more advanced physical courses.

HEERBERARERNZR

Cross-listing Dept.

HFERW K #FH I SYLLABUS
# % H#% Course Objectives

Her B IRE R ALV A IERETR, BV B A B TRAMEOR, UL e e M R B B P N . A
PR O AR A BB NS &, BERE B2 A 2 A DR A B R, UG IR 2 A R By D5 128 1 A o S B W B )
A fE

As the Major Foundation of physical courses, this course aims to introduce how to use mathematics as a tool &
technique to deal with physical problems. From the course, students should transform from learning pure mathematics to
using mathematics as a tool to treat real physical problems.

Pk % R Learning Outcomes

R GARRE BB R BN R AR S A S, RIE I R . RIS, R
A RAR I R B YERE I MFT SIBFERE ST, IF RS TR [ AU A6 9 B A B i DA K 3

Master functions of a complex variable, ordinary and partial differentials closely related to physical problems and special
functions. Master using the residue theorem to calculate definite integrals; improve abilities in abstract thinking and

symbolic calculation, and formulate physical problems into mathematical language in differential equations and
boundary conditions.

BREANRREFEAN (URRES URSONE, NRBENFNBW AT mEIRBEE SR #EE, #22H ALY
EX4 9]

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) SRR BRI i bR 4
M. RS HARREIR. de Moivre 5E B
20 S ML WD BEERRISA L OBy, XU ek A
2) BAREREIHAR )
%3 HEARE. HEEREM. Cauchy - Riemann 8 &
B4 SRR . Taylor %%, Laurent 2%k, Mm%, HEA A A
%5 BRI BALS, Cauchy EEE. Cauchy 14> A3
6 MECER. AMBCEREER .
3) Moy iR AR
BT EEERG R B B
8 WETR. YU, MRIRHE
B9 WrhEiK
4) (i ik AR RE
10 . o EAREE. K&
5511 BARAR RN AR RNE
5) WMoY T RE R U
B2 MR T
A3 W REIRBUR . A IR
6) KRR
2 14 Ji]: Legendre K%Y, 1%+ Legendre i3
%15 ). BRiIE %L . Bessel BRi%K
16 RIMENTT

1) Complex numbers and hyperbolic functions

Week 1: Manipulation of complex numbers, Polar representation of complex numbers, de Moivre’s theorem

Week 2: Complex logarithms and complex powers, Applications to differentiation and integration, Hyperbolic functions
2) Complex variables

Week 3: Functions of a complex variable, The Cauchy - Riemann relations

Week 4: Power series in a complex variable, Taylor and Laurent series, Multivalued functions and branch cuts,
Singularities and zeros of complex functions,

Week 5: Complex integrals, Cauchy’s theorem, Cauchy’s integral formula

Week 6: Residue theorem, Definite integrals using contour integration ,

3) Partial differential equations: general and particular solutions

Week 7: Important partial differential equations, General form of solution, General and particular solutions
Week 8: The wave equation, The diffusion equation, Characteristics and the existence of solutions

Week 9: Midterm examination
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4) Partial differential equations: separation of variables
Week 10: Separation of variables: the general method, Superposition of separated solutions
Week 11: Separation of variables in polar coordinates
5) Series solutions of ordinary differential equations
Week 12: Second-order linear ordinary differential equations
Week 13: Series solutions about an ordinary point, Series solutions about a regular singular point
6) Special functions
Week 14: Legendre functions, Associated Legendre functions
Week 15: Spherical harmonics, Bessel functions
Week 16: Introduction to topology
18.  EMRHET S %Y Textbook and Supplementary Readings
b
Mathematical Methods in the Physical Sciences, by Mary L. Boas. The third Edition; Wiley
Foft 228 Bk}
BRSOl CBCFBETE) m i R
Mathematical Methods for Physics and Engineering; Third Edition; K.F. RILEY, M.P. HOBSON and S. J. BENCE;
Cambridge university press
Essential Mathematical Methods for Physicists; Hans J. Weber and George B. Arfken; Academic Press
BRIP4 ASSESSMENT
19.  PRfEER VAt I TR) HERERS AT BT #IE
Type of Time % of final Penalty Notes
Assessment score
H &) Attendance | || || ||
BERI
Class
Performance
/NS
Quiz
BT H Projects | I |
SR AR 30%
Assignments
B 30%
Mid-Term Test
BARE R 40%
Final Exam
WA [ [ I
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Final
Presentation
HE (THREFE AT PR AT R 38 20
5 A LV W, HRAFE. A
W) 1B AFF RN AR
Others (The R RS A7 L.
above may be
modified as
necessary)

20. 24777 GRADING SYSTEM

MA. +=2%2%# Letter Grading
OB. ZgidsHl GRIZ/AEE) Pass/Fail Grading

R #HH# REVIEW AND APPROVAL
21. AFERECLIUTHRENZRSEVGET

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

MERHFREZ AR

Education Instruction Committee of Physics department




