MAS47 SPECIAL FUNCTION AND MATHEMATICAL METHODS 4-0-0-4

Course outcome /Learning Objectives:

e To demonstrate the importance of modern asymptotic methods via
discussing the main ideas and approaches used in the theory of
asymptotic expansions to simplify and to solve different mathematical
problems which involve large or small parameters.

e The student who have taken this course and completed all of the
requirements are expected to have requisite knowledge of special
functions, Fourier transform and asymptotic expansions that can be
used to solve partial differential equations and boundary value
problems.

Special Functions and Fourier transform: Gamma Function, error Function and related
functions, Bessel function. Fourier integral and Fourier transform: Fourier integral
Representations, Proof of the Fourier integral theorem, Fourier transform pairs, and Properties of
the Fourier Transform, Transforms of More Complicated Functions, Convolution Integrals of
Fourier, and Transforms Involving Generalized Functions Hilbert Transform.

Application involving Fourier transform: Boundary Value Problems, Heat Conduction in
Solids, Mechanical Vibrations, Potential Theory, Hydrodynamics, Elasticity in Two Dimensions.

Asymptotic expansions: Asymptotic expansion of functions, power series as asymptotic series,
Asymptotic forms for large and small variables. Uniqueness properties and Operations,
Asymptotic expansions of integrals; Method of integration by parts (include examples where the
method fails), Laplace method and Watson’s lemma, method of stationary phase and steepest
descent.

Regular and singular perturbation methods: Parameter and co-ordinate perturbations. Regular
perturbation solution of first and second order differential equations involving constant and varia
-ble coefficients, Including Duffings equation, Vanderpol oscillator, small Reynolds number
flow. Singular perturbation problems, Matched asymptotic expansions, simple examples. Linear
equation with variable coefficients and nonlinear BVP’s, Problems involving Boundary layers.
Poincare — Lindstedt method periodic solution. WKB method, turning points, zeroth order Bessel
function for large arguments, solution about irregular singular points.
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