
PHYS 500A: MATHEMATICAL METHODS

SYLLABUS (2021 Fall)

Department of Physics, Southern Illinois University–Carbondale
Last updated: October 15, 2021

1 General information:
Instructor: K. V. Shajesh
Office: Neckers 491, Tel.: +1(618)453-5212.
Email: shajesh@siu.edu

Web-page: http://www.sphics.com
Class meetings: MF 9:35-10:50 AM, in Neckers 404.
Office hours: MF 11:00 AM-1:00 PM; TR 3:00-4:00 PM.

2 Prerequisites:

Familiarity with the following topics will be assumed: vector calculus, matrix algebra, linear differential equa-
tions.

3 Course description

We will cover the following topics: tensor algebra, contour integration in complex analysis, Green’s function
method to solve nonhomogeneous partial differential equations, spherical harmonics, perturbation techniques.

References

1. Methods of Theoretical Physics, Part 1 and 2, by Philip M. Morse and Herman Feshbach.

2. Mathematical Methods for Physicists, 6th Edition, by George B. Arfken and Hans J. Weber.

Webpage

Lecture notes and homework will be posted at

http://www.sphics.com/tc/202108-SIU-P500A/.

It is adviced to download relevant materials to your computer, because the website (or the Internet) could be
occasionally down.

Lectures

Lectures will be delivered in the traditional classroom style. The lectures will be recorded using a web camera.
These recordings will be made available on YouTube as ‘Unlisted’ videos. These videos will not be public in
the sense that it will not show up under a search, but anyone with the link to the video can access it.

4 Course work

Evaluation

Homework 30 %
Midterm Exams (2 × 20 %) 40 %
Classroom Quizzes 10 % and y in Eq. (1)
Final Exam 20 %
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Homework

Homework will be assigned regularly. Students are encouraged to discuss homework problems with their peers,
refer to additional books, and use resources on the Internet. But, each student should submit their own work
describing detailed steps of their thought process.

Exams

Three examinations (including the Final Exam) will be administered.

Midterm Exam 1 September 24 (Friday, in class)
Midterm Exam 2 October 29 (Friday, in class)
Final Exam December 10 (Friday, 8:00-10:00 AM)

The midterm exams will assess you on concepts covered in lectures and homework. All the midterm exams
will be cumulative, but you are recommended to concentrate more on topics covered in the later part of the
semester.

Grading

The grading will be done on a scale of 0-100. This Raw Score x (out of 100) should be used to assess your
knowledge in the subject. The raw score will be converted to the university scale using the following formula
for Your Score x′,

x′ = x + ay(100 − x), (1)

where 0 ≤ a ≤ 1 is the curve parameter chosen by the instructor and 0 ≤ y ≤ 1 is determined by your score in
Classroom Quizzes (out of 1.00). For example, for a = 0.50 and y = 0.75, a Raw Score of 60 will lead to Your
Score of 75.

5 Syllabus Attachment

The Provost Office has created a “Syllabus Attachment” to assist the student. It lists and provides web links
for many elements that are important for a student. Kindly find it attached.
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6RXWKHUQ�,OOLQRLV�8QLYHUVLW\�&DUERQGDOH¶V�JRDO�LV�WR�SURYLGH�D�ZHOFRPLQJ�FDP�
SXV�ZKHUH�DOO�RI�RXU�VWXGHQWV��IDFXOW\�DQG�VWDII�FDQ�VWXG\�DQG�ZRUN�LQ�D�UHVSHFW�
IXO��SRVLWLYH�HQYLURQPHQW�IUHH�IURP�UDFLVP�DQG�LQWLPLGDWLRQ��)RU�PRUH�LQIRU�
PDWLRQ�YLVLW��KWWSV���GLYHUVLW\�VLX�HGX��$GGLWLRQDO�LQIRUPDWLRQDO�IO\HU��KWWSV���
GLYHUVLW\�VLX�HGX�BFRPPRQ�GRFXPHQWV�KHOSBFRQWDFWV�SGI� 
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6,8�&DUERQGDOH�LV�FRPPLWWHG�WR�SURYLGLQJ�DQ�LQFOXVLYH�DQG�DFFHVVLEOH�H[SHUL�
HQFH�IRU�DOO�VWXGHQWV�ZLWK�GLVDELOLWLHV��'LVDELOLW\�6XSSRUW�6HUYLFHV�FRRUGLQDWHV�
WKH�LPSOHPHQWDWLRQ�RI�DFFRPPRGDWLRQV��,I�\RX�WKLQN�\RX�PD\�EH�HOLJLEOH�IRU�
DFFRPPRGDWLRQV�EXW�KDYH�QRW�\HW�REWDLQHG�DSSURYDO�SOHDVH�FRQWDFW�'66�LPPH�
GLDWHO\�DW����������-�����RU�KWWSV���GLVDELOLW\VHUYLFHV�VLX�HGX��<RX�PD\�UHTXHVW�
DFFRPPRGDWLRQV�DW�DQ\�WLPH��EXW�WLPHO\�UHTXHVWV�KHOS�WR�LQVXUH�DFFRPPRGD�
WLRQV�DUH�LQ�SODFH�ZKHQ�QHHGHG��$FFRPPRGDWLRQV�DQG�VHUYLFHV�DUH�GHWHUPLQHG�
WKURXJK�DQ�LQWHUDFWLYH�SURFHVV�ZLWK�VWXGHQWV�DQG�PD\�LQYROYH�FRQVLGHUDWLRQ�RI�
VSHFLILF�FRXUVH�GHVLJQ�DQG�OHDUQLQJ�REMHFWLYHV�LQ�FRQVXOWDWLRQ�ZLWK�IDFXOW\�� 

0,/,7$5<�&20081,7< 
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D�VWXGHQW��DQG�PLOLWDU\�DQG�YHWHUDQ�UHODWHG�GHYHORSPHQWV�FDQ�FRPSOLFDWH�DFD�
GHPLF�OLIH��,I�\RX�DUH�D�PHPEHU�RI�WKH�PLOLWDU\�FRPPXQLW\�DQG�LQ�QHHG�RI�DF�
FRPPRGDWLRQV�SOHDVH�YLVLW�9HWHUDQV�6HUYLFHV�DW�KWWS���YHWHUDQV�VLX�HGX�� 

678'(17�08/7,&8/785$/�5(6285&(�&(17(5 

7KH�6WXGHQW�0XOWLFXOWXUDO 5HVRXUFH�&HQWHU�VHUYHV�DV�D�FDWDO\VW�IRU�LQFOXVLRQ��
GLYHUVLW\�DQG�LQQRYDWLRQ��$V�WKH�&HQWHU�FRQWLQXHV�LWV�ZRUN��ZH�DUH�KHUH�WR�HQ�
VXUH�WKDW�\RX�WKLQN��JURZ�DQG�VXFFHHG��:H�HQFRXUDJH�\RX�WR�VWRS�E\�WKH�&HQ�
WHU��ORFDWHG�LQ�WKH�6WXGHQW�6HUYLFHV�%XLOGLQJ�5RRP������WR�VHH�WKH�UHVRXUFHV�
DYDLODEOH�DQG�GLVFRYHU�ZD\V�\RX�FDQ�JHW�LQYROYHG�RQ�WKH�FDPSXV��9LVLW�XV�DW�
KWWSV���VPUF�VLX�HGX�� 
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7KH�SXUSRVH�RI�6DOXNL�&DUHV�LV�WR�GHYHORS��IDFLOLWDWH�DQG�FRRUGLQDWH�D�XQLYHUVLW\
-ZLGH�SURJUDP�RI�FDUH�DQG�VXSSRUW�IRU�VWXGHQWV�LQ�DQ\�W\SH�RI�GLVWUHVV-SK\VLFDO��
HPRWLRQDO��ILQDQFLDO��RU�SHUVRQDO��%\�ZRUNLQJ�FORVHO\�ZLWK�IDFXOW\��VWDII��VWX�
GHQWV�DQG�WKHLU�IDPLOLHV��6,8&�ZLOO�FRQWLQXH�WR�GLVSOD\�D�FXOWXUH�RI�FDUH�DQG�
GHPRQVWUDWH�WR�RXU�VWXGHQWV�DQG�WKHLU�IDPLOLHV�WKDW�WKH\�DUH�DQ�LPSRUWDQW�SDUW�RI�
WKH�FRPPXQLW\��)RU�LQIRUPDWLRQ�RQ�6DOXNL�&DUHV��&DOO����������-������HPDLO�
VLXFDUHV#VLX�HGX��RU�KWWS���VDOXNLFDUHV�VLX�HGX�� 
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7LWOH�,;�PDNHV�LW�FOHDU�WKDW�YLROHQFH�DQG�KDUDVVPHQW�EDVHG�RQ�VH[�DQG�JHQGHU�LV�
D�&LYLO�5LJKWV�RIIHQVH�VXEMHFW�WR�WKH�VDPH�NLQGV�RI�DFFRXQWDELOLW\�DQG�WKH�VDPH�
NLQGV�RI�VXSSRUW�DSSOLHG�WR�RIIHQVHV�DJDLQVW�RWKHU�SURWHFWHG�FDWHJRULHV�VXFK�DV�
UDFH�� QDWLRQDO� RULJLQ�� HWF�� ,I� \RX� RU� VRPHRQH� \RX� NQRZ�KDV� EHHQ�KDUDVVHG� RU�
DVVDXOWHG��\RX�FDQ�ILQG�WKH�DSSURSULDWH�UHVRXUFHV�KHUH���KWWS���VDIH�VLX�HGX� 
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6,8&¶V�SROLF\�RQ�IDFH�PDVNV�DQG�VRFLDO�GLVWDQFLQJ�LV�FRQVLVWHQW�ZLWK�WKH�
JXLGDQFH�IURP�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�DQG�WKH�
,OOLQRLV�'HSDUWPHQW�RI�3XEOLF�+HDOWK��)RU�XS-WR-GDWH�LQIRUPDWLRQ��VWX�
GHQWV��IDFXOW\��DQG�VWDII�VKRXOG�YLVLW�6,8&¶V�&29,'�ZHEVLWH��KWWSV���
VLX�HGX�FRURQDYLUXV���ZKLFK�LQFOXGHV�WKH�6DOXNL�6DIHW\�3ODQ��3HRSOH�FDQ�
DOVR�VHQG�HPDLO�WR�SDQGHPLFLQIR#VLX�HGX� 
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6WXGHQWV�ZKR�RIILFLDOO\�UHJLVWHU�IRU�D�VHVVLRQ�PXVW�RIILFLDOO\�ZLWKGUDZ�
IURP�WKDW�UHJLVWUDWLRQ�LQ�D�WLPHO\�PDQQHU�WR�DYRLG�EHLQJ�FKDUJHG�DV�ZHOO�
DV�UHFHLYLQJ�D�IDLOLQJ�JUDGH�IRU�WKRVH�FODVVHV��$Q�RIILFLDO�ZLWKGUDZDO�
PXVW�EH�LQLWLDWHG�E\�WKH�VWXGHQW��RU�RQ�EHKDOI�RI�WKH�VWXGHQW�WKURXJK�WKH�
DFDGHPLF�XQLW��DQG�EH�SURFHVVHG�E\�WKH�5HJLVWUDU¶V�RIILFH��)RU�WKH�SURSHU�
SURFHGXUHV�WR�IROORZ�ZKHQ�GURSSLQJ�FRXUVHV�DQG�ZKHQ�ZLWKGUDZLQJ�
IURP�6,8&�YLVLW��KWWS���UHJLVWUDU�VLX�HGX�VWXGHQWV�ZLWKGUDZDO�SKS� 
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,QWHUYHQWLRQ�3URJUDP�PLJKW�EH�FRQWDFWHG�E\�8QLYHUVLW\�VWDII GXULQJ�D�
VHPHVWHU��0RUH�LQIRUPDWLRQ�FDQ�EH�IRXQG�DW�WKH 8QLYHUVLW\�&RUH�&XUULF�
XOXP¶V�2YHUYLHZ�ZHESDJH��KWWS���FRUHFXUULFXOXP�VLX�HGX�SURJUDP-
RYHUYLHZ�� 
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(PHUJHQF\�UHVSRQVH�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�SRVWHUV�LQ�EXLOGLQJV�RQ�
FDPSXV��RQ�WKH�(PHUJHQF\�3UHSDUHGQHVV�DW�6,8�ZHEVLWH��DQG�WKRXJK�
WH[W�DQG�HPDLO�DOHUWV��7R�UHJLVWHU�IRU�DOHUWV�YLVLW��KWWS���
HPHUJHQF\�VLX�HGX� 
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6,8�HPEUDFHV�D�XQLTXH�WUDGLWLRQ�RI�DFFHVV�DQG�RSSRUWXQLW\��LQFOXVLYH�H[FHOOHQFH��LQQRYDWLRQ�LQ�
UHVHDUFK�DQG�FUHDWLYLW\��DQG�RXWVWDQGLQJ�WHDFKLQJ�IRFXVHG�RQ�QXUWXULQJ�VWXGHQW�VXFFHVV� �$V�D�
QDWLRQDOO\�UDQNHG�SXEOLF�UHVHDUFK�XQLYHUVLW\�DQG�UHJLRQDO�HFRQRPLF�FDWDO\VW��ZH�FUHDWH�DQG�
H[FKDQJH�NQRZOHGJH�WR�VKDSH�IXWXUH�OHDGHUV��LPSURYH�RXU�FRPPXQLWLHV��DQG�WUDQVIRUP�OLYHV�� 
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