B. Sc.

(Information Technology) Semester — 11

Course Name: Numerical and Statistical Methods

Course Code: USIT204

Periods per week (1 Period is 50 minutes) 5

Credits

2

Hours Marks

Evaluation System Theory Examination 2%

75

Internal --

25

Unit

Details

Lectures

Mathematical Modeling and Engineering Problem Solving: A
Simple Mathematical Model, Conservation Laws and Engineering
Problems

Approximations and Round-Off Errors: Significant Figures,
Accuracy and Precision, Error Definitions, Round-Off Errors
Truncation Errors and the Taylor Series:

The Taylor Series, Error Propagation, Total Numerical Errors,
Formulation Errors and Data Uncertainty

12

Solutions of Algebraic and Transcendental Equations: The
Bisection Method, The Newton-Raphson Method, The Regula-falsi
method, The Secant Method.

Interpolation: Forward Difference, Backward Difference, Newton’s
Forward Difference Interpolation, Newton’s Backward Difference
Interpolation, Lagrange’s Interpolation.

12

Solution of simultaneous algebraic equations (linear) using
iterative methods: Gauss-Jordan Method, Gauss-Seidel Method.
Numerical  differentiation and  Integration:  Numberical
differentiation, Numerical integration using Trapezoidal Rule,
Simpson’s 1/3™ and 3/8" rules.

Numerical solution of 1st and 2nd order differential equations:
Taylor series, Euler’s Method, Modified Euler’s Method, Runge-Kutta
Method for 1% and 2" Order Differential Equations.

12

Least-Squares Regression:

Linear Regression, Polynomial Regression, Multiple Linear
Regression, General Linear Least Squares, Nonlinear Regression
Linear Programming: Linear optimization problem, Formulation and
Graphical solution, Basic solution and Feasible solution.

12

Random variables: Discrete and Continuous random variables,
Probability density function, Probability distribution of random
variables, Expected value, Variance.

Distributions: Discrete distributions: Uniform, Binomial, Poisson,
Bernoulli, Continuous distributions: uniform distributions, exponential,
(derivation of mean and variance only and state other properties and
discuss their applications) Normal distribution state all the properties

and its applications.

12
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Books and References:

Sr. No. Title Author/s Publisher | Edition | Year
1. Introductory Methods of S. S. Shastri PHI Vol -2
Numerical Methods
2. Numerical Methods for Steven C. Chapra, | TataMc | 6% 2010
Engineers Raymond P. Graw Hill
Canale
3. Numerical Analysis Richard L. Cengage | 9" 2011
Burden, J. Learning
Douglas Faires
4. Fundamentals of S. C. Gupta, V. K.
Mathematical Statistics Kapoor
5. Elements of Applied P.N.Wartikarand | A. V. Volume
Mathematics J.N.Wartikar Griha, land?2
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