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Pre-Requisites

Prior knowledge on computer and basic mathematics

Learning Objectives

» To make students to understand different numerical approaches to solve a problem.
» To understand the basics of programming

UNITS Course Details
Zeros or Roots of an equation - Non-linear algebraic equation and
) transcendental equations - Zeros of polynomials —Roots of
UNIT I: . . . .
SOLUTIONS OF polyn_omlals, _nonlln_ear _algebralc equations and transcendental
EQUATIONS equations using B_lsectl_on _and_ Newton-Raphson methods -
Convergence of solutions in Bisection and Newton-Raphson methods
— Limitations of Bisection and Newton-Raphson methods.
UNIT II: Simultaneous linear equations and their matrix representation—
LINEAR SYSTEM OF | Inverse of a Matrix — Solution of simultaneous equations by Matrix
EQUATIONS inversion method and its limitations — Gaussian elimination method —
Gauss Jordan method — Inverse of a matrix by Gauss elimination
method - Eigen values and eigenvectors of matrices — Direct method
- Power method and Jacobi Method to find the Eigen values and
Eigen vectors.
UNIT 11I: Interpolation with equally spaced points - Newton forward and

INTERPOLATION AND
CURVE FITTING

backward interpolation - Interpolation with unevenly spaced points -
Lagrange interpolation — Curve fitting — Method of least squares —
Fitting a polynomial.

UNIT IV:
DIFFERENTIATION,
INTEGRATION AND

SOLUTION OF
DIFFERENTIAL
EQUATIONS

Numerical differentiation — Numerical integration — Trapezoidal rule
— Simpson’s rule — Error estimates — Gauss-Legendre, Gauss-
Laguerre, Gauss-Hermite and Gauss-Chebyshev quadrature
solution of ordinary differential equations — Euler and Runga Kuttal
methods.
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Flow-charts — Integer and floating point arithmetic expressions —
Built-in functions — Executable and non-executable statements —
Subroutines and functions — Programs for the following

UNIT V: computational methods: (a) Zeros of polynomials by the bisection
PROGRAMMING method, (b) Zeros of polynomials/non-linear equations by the
WITHC Newton-Raphson method, (c) Newton’s forward and backward
interpolation, Lagrange Interpolation, (d) Trapezoidal and Simpson’s
Rules, (e) Solution of first order differential equations by Euler’s
method.
UNIT VI- Expert Lectures, Online Seminars - Webinars on Industrial
) Interactions/Visits, Competitive Examinations, Employable and
PROFESSIONAL Communication Skill Enhancement, Social Accountability and
COMPONENTS m ! y
Patriotism
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COURSE OUTCOMES:
At the end of the course, the student will be able to:

Newton Raphson and Bisection methods, their limitations.

CO1|Recall the transcendental equations and analyze the different root finding
methods. Understand the basic concept involved in root finding procedure such asK1, K2

between various methods in solving simultaneous linear equations.

CO2Relate Simultaneous linear equations and their matrix representation Distinguish

K5

interpolation

CO3Understand, how interpolation will be used in various realms of physics and
Apply to some simple problems Analyze the newton forward and backwardK2, K3

the trapezoidal and Simson’s method of numerical integration.

CO4|Recollect and apply methods in numerical differentiation and integration. AssessK3,

K4

CO5Understand the basics of C-programming and conditional statements.

K2

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

MAPPING WITH PROGRAM OUTCOMES:

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)

PSO1 | PSO2 | PSO3 | PSO4 | PSO5| PSO6 | PSO7 | PSO8 | PSO9 | PSO10
Co1 3 2 3 1 1 2 3 2 2 3
CO2 1 1 3 2 3
CO3 3 2 3 1 1 2 3 2 2 3
CO4 3 2 3 1 1 2 3 2 2 3
CO5 3 2 3 1 1 2 3 2 2 3

POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
COo1 | 3 2 3 1 1 2 3 2 2 3
co2 | 3 2 3 1 1 2 3 2 2 3
CO3 | 3 2 3 1 1 2 3 2 2 3
CO4 | 3 2 3 1 1 2 3 2 2 3
CO5 | 3 2 3 1 1 2 3 2 2 3




