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Pre-Requisites
Basic knowledge in differential equation and linear algebra
Basic knowledge of operating system and computer fundamentals.
Learning Objectives

» The aim and objective of the course on Computational Practical is to familiarize the of M.Sc.
students with the numerical methods used in computation and programming using any high
level language such as C/FORTRAN
To equip the computational skill using various mathematical tools.
To apply the software tools to explore the concepts of physical science.
To approach the real time activities using physics and mathematical formulations.
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Course Details

(Minimum of Twelve Experiments from the list)
Lagrange interpolation with Algorithm, Flow chart and output.
Newton forward interpolation with Algorithm, Flow chart and output.
Newton backward interpolation with Algorithm, Flow chart and output.
Curve-fitting: Least squares fitting with Algorithm, Flow chart and output.
Numerical integration by the trapezoidal rule with Algorithm, Flow chart and output.
Numerical integration by Simpson’s rule with Algorithm, Flow chart and output.
Numerical solution of ordinary first-order differential equations by the Euler method with
Algorithm, Flow chart and output.
8. Numerical solution of ordinary first-order differential equations by the Runge- Kutta method
with Algorithm, Flow chart and output.
9. Finding Roots of a Polynomial - Bisection Method —
10. Finding Roots of a Polynomial - Newton Raphson Method —
11. Solution of Simultaneous Linear Equation by Gauss elimination method.
12. Solution of Ordinary Differential Equation by Euler
13. Runge Kutta Fourth Order Method for solving first order Ordinary Differential Equations
14. Newton’s cotes formula
15. Trapezoidal rule
16. Simpson’s 1/3 rule
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17. Simpson’s 3/8 rule
18. Boole’s rule

19. Gaussian quadrature method (2 point and 3 point formula)
20. Giraffe’s root square method for solving algebraic equation

1. Numerical methods using Matlab — John Mathews & Kurtis Fink,
Prentice Hall, New Jersey 2006

2. Numerical methods in Science and Engineering - M.K. Venkataraman,
National Publishing Co. Madras, 1996

3. V. Rajaraman, 1993, Computer Oriented Numerical Methods, 3" Ed.

TEXT BOOKS (PrentiCE-Ha”, New Delhi.

4. M.K. Jain, S.R. lyengar and R.K. Jain, 1995, Numerical Methods for
Scientific and Engineering Computation, 3 Ed. New Age
International, New Delhi.

5. S.S. Sastry, Introductory Methods of Numerical Analysis, PHI, New
Delhi.

1. S.D. Conte and C. de Boor, 1981, Elementary Numerical Analysis, An
Algorithmic Approach, 3rd Ed., International Ed. (McGraw-Hill).

2. B.F. Gerald and P.O. Wheately, 1994, Applied Numerical Analysis, 5th
Edition, Addison Wesley, Reading, MA.

REFERENCE 3. B. Carnahan, H.A. Luther and J.O. Wikes, 1969, Applied Numerical
BOOKS Methods (Wiley, New York.

4. S.S. Kuo, 1996, Numerical Methods and Computers, Addison -
Wesley, London.

5. V. Rajaraman,Programming in FORTRAN/ Programming in C, PHI,
New Delhi.

COURSE OUTCOMES:

At the end of the course the student will be able to:

COo1

Program with the C Program/ FORTRAN with the C or any other high level language |K1

CO2 |Use various numerical methods in describing/solving physics problems. K4
Solve problem, critical thinking and analytical reasoning as applied to scientific

COo3 K5
problems.

CO4 [To enhance the problem-solving aptitudes of students using various numerical methods. [K5

CO5 [To apply various mathematical entities, facilitate to visualise any complicate tasks. K3

cO8 Process, analyze and plot data from various physical phenomena and interpret their K4
meaning

Co7

Identify modern programming methods and describe the extent and limitations of
computational methods in physics

K1

CO8

Work out numerical differentiation and integration whenever routine are not

applicable.

K5
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CO9

Apply various interpolation methods and finite difference concepts.

K4

CO10

Understand and apply numerical methods to find out solution of algebraic equation
using different methods under different conditions, and numerical solution of system of
algebraic equation.

K1,
K4

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OQUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10

co1 2 2 2 3 3 2 2 2 3 3

CcO2 2 2 3 3 3 2 2 3 3 3

CO3 3 3 3 3 3 3 3 3 3 3

CO4 3 2 3 3 3 3 2 3 3 3

CO5 3 3 3 3 3 3 3 3 3 3

CO6 2 2 2 3 3 2 2 2 3 3

cOo7 2 2 3 3 3 2 2 3 3 3

CcQO8 3 3 3 3 3 3 3 3 3 3

CQO9 3 3 3 3 3 3 3 3 3 3

CO010 3 3 3 3 3 3 3 3 3 3

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSOI10
Cco1 2 2 2 3 3 2 2 2 3 3
CO2 2 2 3 3 3 2 2 3 3 3
CO3 3 3 3 3 3 3 3 3 3 3
CO4 3 2 3 3 3 3 2 3 3 3
CO5 3 3 3 3 3 3 3 3 3 3
CO6 2 2 2 3 3 2 2 2 3 3
CO7 2 2 3 3 3 2 2 3 3 3
(0L} 3 3 3 3 3 3 3 3 3 3
CQO9 3 3 3 3 3 3 3 3 3 3
CO10 3 3 3 3 3 3 3 3 3 3
METHOD OF EVALUATION:
contpuous eral | Epdsneter | tou | orat
25 75 100




