
Mathematical Physics, Fall Semester 2012
Professor: J. D. Gunton
jdg4@lehigh.edu
Office LL418
Phone 8-3959
Textbook: Mathematical Methods for Physicists
G. B. Arfken and H. J. Weber, Academic Press, 6th Edition.

Introduction This is an introductory course at the graduate level that cov-
ers several basic tools of mathematics that you will need to master, in order to
improve your understanding of advanced physics. The course will cover most or
all of the material (listed below) from the textbook. Most of you have probably
covered Fourier series and Fourier and Laplace transforms during your under-
graduate mathematical physics courses, so I might spend less time on these
subjects than the other topics. We will discuss this issue when we get to that
part of the course. Classes will be a mix of lectures and student board work.
In the latter case I will ask you to solve a problem on the board, and if you get
stuck, I will try to help. I believe you learn more this way than by sitting and
listening to dull lectures. I will occasionally assign material for you to read that
might be covered in an exam, but I will not lecture on. I am always available
to meet with you in my office; the best way to make an appointment is
to contact me by email.

Chapters 6-7 Complex Variables
Chapter 8 Differential Equations
Chapter 9 Sturm-Liouville Theory: Orthogonal Functions
Chapter 10.1 The Gamma Functions
Chapter 11 Bessel Functions
Chapter 12 Legendre Functions
Chapter 13 Special Functions
Chapter 14 Fourier Series
Chapter 15 Integral Transforms
Chapter 16 Integral Equations
Chapter 17 Calculus of Variations

(I will probably not present this material in the order presented in the text-
book.) Please review the material in chapter 5 as soon as possible, as I will
assume a working knowledge of this material, which is covered in undergradu-
ate courses.

Grading Homework will be assigned on a regular basis, once every one or two
weeks. There will be one or two ”midterm” exams plus a final exam. Homework
will count approximately 15− 20 percent, exams will count 75− 80 percent and
class room participation will count for the remaining 5-10 percent of the grade.

Accommodations for Students with Disabilities: If you have a disability for
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which you are or may be requesting accommodations, please contact both your
instructor and the Office of Academic Support Services, University Center 212
(610-758-4152) as early as possible in the semester. You must have documenta-
tion from the Academic Support Services office before accommodations can be
granted.
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