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MANGALORE * PUNIVERSITY

DEPARTMENT OF MATHEMATICS
MSC MATHEMATICS

MTS 404 Numerical Analysis 4 Credits (48 hours)

Prerequisite: Knowledge of Mathematics at Under-Graduate Level.

Course Outcome: Students will have the knowledge and skills to explain the fundamental
concepts ofNumerical analysis, area of mathematics and computer science that creates,
analyzes, and implements algorithms for obtaining numerical solutions to problems
involving continuous variables. Such problems arise throughout the natural sciences, social
sciences, engineering, medicine and business.

Course Specific Outcome: At the end of the course students will have the knowledge and
skills

Obtain the solutions of Transcendental and Polynomial Equations.

Solve by Direct methods and Iteration methods for solving system of equations.
Apply Hermite Interpolation

Solve problems using interpolation.

Solve Ordinary Differential Equations using Numerical methods.

Unit | - Transcendental and Polynomial Equations:

Introduction, The bisection method, Iteration methods based on first degree equation,
Iteration methods based on second degree equation, Rate of convergence, Rate of
convergence of Secant and Newton-Raphson method. Iteration methods - First order method,
Second order method, Higher order methods. Polynomial equations, Descartes’ Rule of
Signs, The Birge-Vieta method.

(12 Hours)

Unit 11 - System of Linear Equations and Eigenvalue problems: Introduction, Direct
methods —Gauss elimination method, Gauss-Jordan method, Triangularization method,
Cholesky method. Iteration methods - Jacobi iteration method, Gauss-Seidel iteration



method, Convergence analysis, Eigenvalues and eigenvectors. The power method.

(12 Hours)

Unit 111 - Interpolation and Approximation:

Introduction, Lagrange and Newton interpolations, Linear and Higher order interpolation,
Finite difference operators, Interpolating polynomials using finite differences,
Hermiteinterpolation, Approximations.

(12 Hours)

Unit IV

Numerical Differentiation: Introduction, Methods based on Interpolation, Methods based on
finite differences, Methods based on undetermined coeffcients, Extrapolation methods.
Numerical Integration: Methods based on Interpolation, Newton-Cotes methods, Composite
Integration Methods.

(12 Hours)
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