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Department of Mathematics Faculty of

Science

MATH 455 (206455) NUMERICAL ANALYSIS 3(3/3-
0/0)

Prerequisite MATH 355(206355)

Course Description
Interpolation theory. Approximation of function. Numerical analysis for ordinary differential

equations. Numerical analysis for partial differential equations. Matrix eigenvalues problem.

Course Objectives
1. Students will gain basic concepts in numerical analysis.
2. Students will be able to analyse numerical methods used in solving differential equations

and some problems in mathematics.

Course Contents No. of Lecture
Hours
1. Interpolation theory 8

1.1 Polynomial interpolation theory
1.2 Divided differences
1.3 Hermite interpolation
1.4 Cubic spline
2. Approximation of functions 9
2.1 The minimal approximation
2.2 The least squares approximation
2.3 Orthogonal polynomials
2.4 General least squares approximation
3. Numerical analysis for ordinary differential equations 11
3.1 Euler’s method
3.2 Multisteps methods
3.3 The midpoint methods

3.4 Higher order multistep methods



Course Contents
Hours
3.5 Boundary value problems
4. Numerical methods for partial differential equations
4.1 Parabolic equations
4.2 Hyperbolic equations
4.3 Elliptic equations
5. Matrix eigenvalues problem
5.1 Location of eigenvalues, error and stability

5.2 Numerical methods for finding eigenvalues and eigenvectors

Reference

No. of Lecture

11

Total 45



1. Atkinson, K., An Introduction to Numerical Analysis, 2" edition, John Wiley & Sons, Inc., 1989.
2. Burden, R.L., Faires, J.D., Numerical Analysis, 7" edition, Brooks/Cole Publishing Company, 2000.
3. Kincaid, D.R., Cheney, E.W., Numerical Analysis : Mathematics of Scientific Computing, 3" edition,

Brooks/Cole Publishing Company, 2001.
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