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Course Objective

To introduce the Students to the Sundamentals of Functional Analysis.

Course Outcomes

he successful completion of this course, squdents will be able to:

understand and apply the basics of Functional Analysis.

recognize the fundamental properties of Inner Product Space and Hilbert Space
represent functionals on a Hilbert space.

apply the spectral theorem to the resolution of integral equations. )
correlate Functional Analysis to problems arising in Partial Differential Equations,
Measure Theory, and other branches of mathematics

4. evaluate the Summability of sequences.

course Content:

e

I.
2.
3.
4.
3.

Unit I

 [ger Product Sp
gmplements and Direct sum, .
' Jnequality. (1. Chapter 3 Sect 3.1 to 3.4 & Exercises)

ace, Hilbert Space, Further Properties of Inner Product Sl?aces, Orthogonz.l1
Orthonormal Sets and Sequences. Schwarz, triangle, and Bess

""""" ts. Total orthonormal sets & sequences,
' Seri orthonormal sequences & sets, S _ .
Series related to,‘ ;ﬂ e [bert Spaces, Riesz's Theorem, Riesz Representation
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m differential equatio
Second:nd examples, Section 6 7n:' 511. Chapter 6 Section 6.6 and subsections Definition, 65,6
y .7 and subsections, Section 6.8 and subsection; )

[
5 —III
it ceorential Equati
. piffer quation, Boundary Value Problems: Shooting Meth

od, Alternate Method,

di? : :
glonliﬂeaf Second t?fde; leferen.tnal Equation.
(1.Chapter gASCCtion « - 1, Section 7.2 and subsections)
it 1% Methods Li
iniFe D'lffeggs;d ar; (0:0; c%glear Seconc_l Order Differential Equations, Local Truncation ErrorT,
eera“V"’I B 3 itions, Solutions of Tridiagonal System, Nonlinear Second Order
Diffefentla QU onvergence of Difference Schemes and theorems Stability of Finite
ifference Schemes -
(1,Chaptef 7 section 7.3 and subsections)
Unit-V
Finite Element Metpod, Solution of the Variation Problem, Ritz Method (Galerkin equations),
Finite Eleme_nts, Linear Lagrange Polynomial, Ritz Finite Element Method, Finite element
solution of Linear Boundary Value Problems, Assembly of Element Equations, Mixed Boundary
Conditions
(1. Chapter 7 section 7.4 and subsections)
Reference Book:
|, Numerical Methods, Jain, lyanger and Jain, New Age International Edition 2012.
J. Douglas Faires, Numerical Analysis, Sth Edition. Student Edition]

2. Richard L. Burden and
1ISBN 0y

ISBN-10: 0-534-39200-8
3. J. Stoer and RS Bulirsch,
387- 90420-4

Introduction to Numerical Analysis, Springer—Verlag,
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e Objective L1
To ntroduce the students to the fundamentals of the Advanced Special Function
Course Outcomes

o the successful completion of this course, students will be able to:

| create recurrence relations and generating functions
7. construct solutions of the Laguerre's Differential Equation
3. form the Generalized Laguerre Polynomials and Jacobi polynomials

4 create T, (x) and U,,(x) for a given value of n.

Course Content:

Unit- I

Hermite Polynomials: Definition of He
Differential recurrence relations, Rodrigue's
Expansion of Polynomials, more generating functions.

(.Chapter 7 Pages 209-238)

rmite Polynomials H,(x), pure recurrence relations,

formula, other generating functions, Orthogonality,

ation, Generating Function,

mple Laguerre Polynomials: Solution of Laguerre's Differential Equ

gf’drigUC'S Formula, Recurrence
(;fferential Equation of Ln (%) Orthogo
‘Chapter 8-1 Page 239 - 21)

ials for particular values of n and x,

ions, Lague '
Relatl(r):;l A, Jo0 of L (&), Other Integral Relation.
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