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COMPUTATIONAL METHODS IN ENGINEERING
(Elective 1)

Unit-1I:

Introduction to numerical methods applied to engineering problems: Examples, solving sets of
equations — Matrix notation — Determinants and inversion — Iterative methods — Relaxation
methods — System of non-linear equations. Least square approximation fitting of non-linear
curves by least squares —regression analysis- multiple linear regression, non linear regression -
computer programs.

Unit—11:

Boundry value problems and charecteristic value problems: Shooting method — Solution through
a set of equations — Derivative boundary conditions — Rayleigh — Ritz method — Characteristic
value problems.

Unit— 111:

Transformation Techniques: Continuous fourier series, frequency and time domains, laplace
transform, fourier integral and transform, discrete fourier transform (DFT), Fast fourier
transform (FFT).

Unit-1V:

Numerical solutions of partial differential equations: Laplace’s equations — Representations as a
difference equation — Iterative methods for Laplace’s equations — poisson equation —Examples —
Derivative boundary conditions — Irregular and non — rectangular grids — Matrix patterns,
sparseness — ADI method — Finite element method.

Unit-V:

Partial differential equations: Explicit method — Crank-Nickelson method — Derivative boundary
condition — Stability and convergence criteria. Solving wave equation by finite differences-
stability of numerical method -method of characteristics-wave equation in two space
dimensions-computer programs.

TEXT BOOKS:
1. Steven C.Chapra, Raymond P.Canale “Numerical Methods for Engineers” Tata Mc-Graw Hill
2. Curtis F.Gerald, Partick.0.Wheatly,” Applied numerical analysis” Addison-Wesley,1989
3. Douglas J.Faires,Riched Burden”Numerical methods”, Brooks/Cole publishing company,
1998.Second edition.
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