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NUMERICAL METITCNS AND TRANSFOM TECHNIQUES

Course Objectives:
To clucidate the difforent numerical methods 1o solve nonlinear alpebriie squations

-
To disgeminaie the wse of difTerend numerical fechnigues Tor enrrying oul mimcrical

infcqration.
To furnish the learners with basic conceplz and technigues a1 plus two level 10 lead

them into advanced level by handling various real world applications.

Course Quteomes:

Evaluate the approximate roots of polynomial and transcendental equations by
differemt algorithms.  Apply Newton's forward & backward interpolation  and

Lagrange’s formulae for equal and unequal intervals (L3
Apply numerical integral techniques 1o differemt  Engineering problems.  Apply
different algorithms for approximating the solutions of oedinary differential equations
with inihal conditions to s analytical computations (L3}

3. Apply the Laplace transform for solving differential equations  {L3)

Find or compute the Fourier series of periodic signals (L3)

Know and be able to apply integral expressions for the forwards and inverse Fourner

L

-

transform to a range of non-periodic waveforms (L3)

UNIT — It Iterative Methods:
Introduction = Solutions of algebraic and transcendental ecquations: Bisection method -

Secant method — Method of false position — Iteration method — Newton-Raplson method { One

variable &Simullaneous Equations)
Interpolation: Newlon's forward and backward formulac  for
differences-Bassels® Stirling formulas- Interpolation with unequal intervals — Lagrange's

interpolation formula

interpolation. —Centml

UNIT = II: Numerical integration, Solotion of ordinary  dilferential cquations  with

initial conditions:

Trapezoidal rule— Simpson’s 173 and 3/8"
Taylor's series— Picard"s method of successive approximntions

Single step method- Euler's method ~Modified Euler’s method-Runge- kuta method (second

mile— Solution of ivitind value problems by

and fourth order)
Multi step method ~Milne's Predictor and Corrector Method.
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UNIT =111z Laplace Transforms: . .
farms of standard functions — Properties of

Definition of Laplice transform - Laplace (mns

Laplace Transforms — Shifting theoreims-Transforms of derivatives and integrals — Unit step
function — Dirac's delin function — Inverse Laplace transforms = Convolution thcorem  (with

ouf proal],
Applications: Solving ordinary differential cquations (initial value problems& boundary value
problems) and integro differential equations using Laplace transforms.

UNIT = IV: Fourier scries:

Introduction— Periodic functions — Fourier series of periodic function —Dirichlet’s condilions
_ Even and odd functions —Change of interval- Hall-range sinc and cosine serics.

UNIT = ¥: Fowrier Transforms:

Fourier integral theorem {without proof) — Fourier sine and cosine integrals — Infinite Founer
transforms — Sine and cosine transforms - Properties— Inverse wransforms — Convelution

theorem (without proof) = Finite Fourier Cosines&: sine transforms.

Text Books:
1. B.S. Grewal, Higher Engineering Mathematics, 44™ Edition, Khanna Publishers.
2. B. V. Ramana,Higher Engincering Mathematics, 2007 Edition, Tata Me. Graw Hill

Education.
Reference Books:
Erwin Kreyszig, Advanced Engineering Mathematics, 10™ Edition, Wiley-India.
Steven C. Chapra, Applied Numerical Methods with MATLAB for Engineening and

Seience, Tata Mc. Graw Hill Education.
M. K. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and

Enginecring Compulation, New Age Intermational Publications,
4, Lawrence Turyn,Advanced Engincering Mathematics, CRC D'ress.
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