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MAS151 ADVANCED MATHEMATICAL METHODS
DETAILED SYLLABUS

UNIT | LAPLACE TRANSFORM TECHNIQUES FOR PARTIAL DIFFERENTIAL
EQUATIONS

Laplace transform : Definitions — Properties — Transform error function — Bessel’s
function — Dirac delta function — Unit step functions — Convolution theorem — Inverse
Laplace transform : Complex inversion formula — Solutions to partial differential

eguations : Heat equation — Wave equation.
UNIT Il FOURIER TRANSFORM TECHNIQUES FOR PARTIAL DIFFERENTIAL
EQUATIONS

Fourier transform : Definitions — Properties — Transform of elementary functions —
Dirac delta function — Convolution theorem — Parseval’s identity — Solutions to partial
differential equations : Heat equation — Wave equation — Laplace and Poisson’s

equations.
UNIT Il CALCULUS OF VARIATIONS

Concept of variation and its properties — Euler’s equation — Functional dependant on
first and higher order derivatives — Functionals dependant on functions of several
independent variables — Variational problems with moving boundaries — Isoperimetric

problems — Direct methods — Ritz and Kantorovich methods.
UNIT IV CONFORMAL MAPPING AND APPLICATIONS

Introduction to conformal mappings and bilinear transformations — Schwarz Christoffel
transformation — Transformation of boundaries in parametric form — Physical

applications : Fluid flow and heat flow problems.
UNIT V TENSOR ANALYSIS

Summation convention — Contravariant and covariant vectors — Contraction of tensors
— Inner product — Quotient law — Metric tensor — Christoffel symbols — Covariant
differentiation — Gradient - Divergence and curl.
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OBJECTIVES : The main objective of this course is to provide the student with a
repertoire of mathematical methods that are essential to the solution of advanced
problems encountered in the fields of applied physics and engineering. This course
covers a broad spectrum of mathematical techniques such as Laplace Transform,
Fourier Transform, Calculus of Variations, Conformal Mapping and Tensor Analysis.
Application of these topics to the solution of problems in physics and engineering is
stressed.
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