Numerical Methods and Computational Techniques (502101)

Lectures: 4 hrs/week





Paper: 100 marks (3 hrs)

1. Solution of transcendental and polynomial equations: Bisection, false position, Newton Raphson, secant, iteration methods, Birge-Vieta, Bairstow methods.

2. Solution of linear simultaneous equations: Guass eliminations, Gauss Jordon, Gauss Siedel iteration methods, power method to determine eigen value and eigen vector, partitioning of matrices.

3. Curve fitting: Least square technique for linear regression, polynomial regression, multiple linear regression, fitting equation of type y = axb, y = aebx etc. Hermite cubic spline, Bezier and B-spline curves and surfaces.

4. Interpolation: Newton’s forward interpolation formula, Newton’s backward interpolation formula, central difference formulae: Strrling’s, Bessel’s, Everett’s formulae. Lagrange’s interpolation, Newton’s divided difference formula.
5. Numerical integration and differentiation: Trapezoidal rule, Simpson’s rules, Romberg integration, Guass quadrature formulae for simple and multiple integration. Derivatives using forward difference, backward difference, divided difference, central difference formulae.

6. Solution of ordinary differential equations: Predictor-corrector method, Runge-Kutta methods ,Milne’s method, Shooting method, finite difference methods, solution of higher order and simultaneous differential equations.

7. Solution of partial differential equations: Finite difference methods for solution of parabolic, hyperbolic and elliptic equations.

8. Finite element methods: Introduction to FEM, linear and Lagrangian formulation, beam elements, introduction to two dimensional problems.
Term work:

Exercises / Assignments for Laboratory Practice – I
1. Computer program for synthetic curves and their manipulation

2. Program for finding complex roots of transcendental and polynomial equations

3. Computer program for solving 1D, 2D problems with FEM

4. Program for solutions of ordinary and partial differential equations using finite difference method
Reference Books:
1. Numerical methods for scientific and engineering computations – M. K. Jain / SRK Iyengar / R. K. Jain (Wiley)

2. Numerical methods for engineers – Steven Chapra and Raymond P. Canale (McGraw Hill)

3. Applied numerical analysis – Curtis F. Gerald / Patric O. Wheatley (Addison Wesley)
4. Applied numerical methods for engineers – Terrence / Akai (Wiley)

5. Numerical methods in engineering and science – Dr. B. S. Grewal

6. Applied numerical methods – A. Gourdin / M. Boumahart (PHI)

7. Applied finite element analysis – Segerlind

8. Mathematical elements in computer graphics – Rogers and Adams

9. Computer graphics – Hearn and Baker

