CORE COURSE V
INTEGRAL EQUATIONS, CALCULUS OF VARIATIONS AND TRANSFORMS
Objectives.

1. To introduce the concept of calculus of variations and integral equations
and their applications.
2. To study the different types of transforms and their properties.

UNIT I

Calculus of variations — Maxima and Minima - the simplest case — Natural boundary
and transition conditions - variational notation — more general case — constraints and
Lagrange’s multipliers — variable end points — Sturm-Liouville problems.

UNIT -1I

Fourier transform - Fourier sine and cosine transforms - Properties Convolution -
Solving integral equations - Finite Fourier transform - Finite Fourier sine and cosine
transforms - Fourier integral theorem - Parseval's identity.

UNIT III

Hankel Transform : Definition — Inverse formula — Some important results for Bessel
function — Linearity property — Hankel Transform of the derivatives of the function —
Hankel Transform of differential operators — Parseval’s Theorem

UNIT IV

Linear Integral Equations - Definition, Regularity conditions — special kind of kernels -
eigen values and eigen functions — convolution Integral — the inner and scalar product
of two functions — Notation — reduction to a system of Algebraic equations — examples-
Fredholm alternative - examples — an approximate method.

UNIT V

Method of successive approximations: Iterative scheme — examples — Volterra Integral
equation - examples — some results about the resolvent kernel. Classical Fredholm
Theory: the method of solution of Fredholm - Fredholm’s first theorem - second
theorem — third theorem.

TEXT BOOKS

[1] Ram.P.Kanwal - Linear Integral Equations Theory and Practise, Academic Press
1971.

[2] F.B. Hildebrand, Methods of Applied Mathematics II ed. PHI, ND 1972.

3] A.R. Vasishtha, R.K. Gupta, Integral Transforms, Krishna Prakashan Media Pvt
Ltd, India, 2002.

UNIT - 1 Chapter 2: Sections 2.1 to 2.9 of [2]

UNIT - 1I Chapter 7 of [3]

UNIT - 11T Chapter 9 of [3]; UNIT - IV -Chapters 1 and 2 of [1]
UNIT -V Chapters 3 and 4 of [1]

REFERENCES

[1] S.J. Mikhlin, Linear Integral Equations (translated from Russian), Hindustan Book
Agency, 1960.

[2] L.N. Snedden, Mixed Boundary Value Problems in Potential Theory, North Holland,
1966.
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