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(Description)

Mathematical Physics (2) is a core course required for undergraduate students in the
Physics Class of Zhiyuan College at Shanghai Jiao Tong University. The course covers
several topics, including complex functions and applications, integral transforms,
calculus of variations, conformal mapping and its applications, probability theory and
statistical methods. Both mathematical theory and examples of applications are
discussed. The primary objective is to develop those parts of the mathematical
methods that are essential to students majored in physics. After taking this
mathematical physics course, students will have a solid foundation of mathematics
and problem-solving skills, which form a solid foundation for the up-coming physics

courses.
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After completing the course, students should be able to:

1. Understand the theory of analytic functions;

2. Apply the theory of residues to evaluate various integrals;

3. Use Fourier transform and Laplace transform to solve physics problem;

4. Be familiar with the calculus of variations;

5. Apply the method of conformal mapping to solve related physics problems;

6. Be familiar with the common probability distributions and statistical methods in

physics.
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Complex lecture homework | understand | homework
numbers and due every analytic & exam
analytic Tuesday functions
functions
Elementary lecture homework know the homework
functions due every | properties of & exam
Tuesday elementary
functions
Integrals lecture homework | understand | homework
due every Cauchy & exam
Tuesday integral
formula
Series lecture homework | understand | homework
due every | Taylor series & exam
Tuesday and Laurent
series
Residues and lecture homework | understand | homework
poles due every Cauchy’s & exam
Tuesday residue
theorem,
residues at
poles
Applications lecture homework evaluate homework
of residues due every integrals & exam
Tuesday using
residues
Laplace lecture homework | use Laplace | homework
transform due every transform & exam




Tuesday solving
physics
problems
Fourier 4 lecture homework use Fourier | homework
transform due every transform & exam
Tuesday solving
physics
problems
Conformal 3 lecture homework | understand | homework
mapping due every conformal & exam
Tuesday mapping
Applications 3 lecture homework understand | homework
of conformal due every the general & exam
mapping Tuesday procedures
of applying
conformal
mapping
Calculus of 4 lecture homework variational | homework
variations due every | principles for & exam
Tuesday physics
problems
Introduction 8 lecture homework | familiar with | homework
to probability due every common & exam
Tuesday probability
distributions,
understand
the CLT and
the LoLN
Introduction 6 lecture homework | familiar with | homework
to statistics due every common & exam
Tuesday statistical
methods
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(Grading) The final grade is determined based on class participation and regular homework
(35%), two one-hour mid-term exams (20%), and the final exam (45%).
M (Textbook):
. ... | Complex Variables and Applications, by J. W. Brown & R. V. Churchill.
S S H VR

(Textbooks &
Other Materials)

22 % Kl (Reference Materials):

Mathematical Methods for Physicists, by Arfken, Weber, and Harris.
Mathematical Methods in The Physical Sciences, by Mary L. Boas.
MIT OpenCourseWare 18.05 Introduction to Probability and Statistics.
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