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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.
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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.
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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.
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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.
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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). 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

Week4: Power series in a complex variable, Multivalued functions and branch cuts, Singularities and zeros of
complex functions,

Week 5: Complex integrals, Cauchy’s theorem, Cauchy’s integral formula
Week 6: Taylor and Laurent series, 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
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Week 8: The wave equation, The diffusion equation, Characteristics and the existence of solutions
Week 9: Midterm examination
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

Week 16: Bessel functions
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Mathematical Methods in the Physical Sciences, by Mary L. Boas. The third Edition; Wiley
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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
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This Course has been approved by the following person or committee of authority
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Education Instruction Committee of Physics department




