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Course description
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Special functions and their applications in
physics: Gamma and beta functions, Legendre
special functions and their application in
electrostatics. Associated Legendre functions and
applications in magnetostatics and nuclear
physics. Spherical harmonics and applications in
guantum mechanics. Bessel functions of all types
and their applications in the wave mechanics,
electrodynamics and quantum mechanics.
Laguerre and Associated Laguerre functions and
applications in quantum mechanics. Hermite
functions and their applications in solving the
guantum harmonic oscillator. Fourier series,
transformations and integrals and their
applications in the physics of waves (wave
equation). Laplace transformations, and their
application in the physics of waves, heat transfer
(heat equation).
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Course objectives

1. The student should get acquainted with the
basic concepts of special functions, and
transforms
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2. The student should learn the basic
properties of some important special
functions.

Al JIsall 3 jaall paibadl) Je Clall Cajaty o] @

3. The student should learn how to evaluate
differential equations of special functions
and how to solve their integrals and
recurrence relations.
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4. The students should learn how to use the
mathematical concepts of this course in
specific problems of physics.
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Learning outcomes (understanding, knowledge,
and intellectual and scientific skills).

After studying this course, the student is expected to
be able to:
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Explain special functions and their properties
and Fourier transformations and Laplace
transformations.

Perform calculations on special functions
such as solving their differential equations
and integrals.
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Solve physics problems using the methods
associated with special functions and
transforms.
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Textbook adopted and supporting references
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Title of the book Author's name

Publisher's name Date of publication

Hobson, and S. J.
Bence

Physics and Engineering
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Mathematical Methods for G. B. Arfken, H. J. Academic Press 2012
Physicists Weber, and F. E.
Harris
Mathematical Methods for K. F. Riley, M. P. Cambridge University Press | 2006




