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Course Title, Numerical Methods (3 Cr.)

Course Cade: CACS252

Year/Semester: [V

Class Load: 6 Hrs. / Week (Theory: 3 Hrs, Tutorial: 1, Practical: 2 Hrs.)

Cuurse Description

This course covers solmtion of nonlinear equations, interpolation and
aprroximation, numerical differentiation and intzgration and solution of linear
algebraic equation, ordinary different:al equations and partial difTerential
equations. It provides knowledge for numerical analysis

Course Objectives
The general objectives of this subjcet arc 1o make students familiar with the
theory of mumericul anulysis for solving algebraic and transcendental equations,

solutior: of ordinary and partial dillerential equations, numerieal di Terentiation
and intcgration.

Course Contents

Lnit | Solution of Nonlinear Equations 10 Hrs.
Introduction, Types of Fquation, Lrrors in Computing, The Bisection Methud:
The Method of False Position, Newton- Rephson Method, Solution of System of
vonlinear Equation, Fixed Point lteration and Convergence

Unit 2 Interpolation and Approximation 8 Hrs.
Inroductien, Crrors in Pobymomial Interpolation, Lawrangs's Polynomials,
Newton's Interpolation using Difference and Divided Differenecs, Cubic Spline
Interpolation, Lecast Squares Method [or Linear and Non-lireer Data.

Unit 3 Numerieal Differentiation and Integration 5 Hrs.
Intreduction te Numerical Differentiation, Newton's Dilferentiation Formulas,
Numerical Integration (Trapezoida! Rule, Simpson's 1/3 rule, 3/8 rule): Romberg
[mtegration: Numerica:l Double Integration

LUnit 4 Solution of Linear Algchraic Equations 10 Hrs.
Review of the existence of solutions and properties ol matrices, Consistency of a
Linear System of Eguations, Gaussian Elimination Method. Gauss-Jordan
Method, Inverse of matrix using Ganss Eliminetion Method, Method of
factorization, lterative Methods(Jacobi & Gauss-Scidel Tergtion) Power
Method. '

Linit § Solution of Ordinary Differential Equations 7 Hrs.
Introduetior to Differential Ecvations.” lmitial Value Problem. Taylor Series
Method, Picard's Method, Euler's Mcthad and [is Accuracy, Heun's method,
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