MTH3102: Numerical Analysis II, 3CU

Pre-requisites: MTH2203

Course Description:
This course is continuation of the Numerical Analysis I course.   In this course we cover the following areas:  Orthogonal functions, Gauss Quadrature rules, approximation theory, numerical solution of ordinary differential equations and solutions of partial differential equations. 

Course Objectives:
By the end of this course the student should be able to:

· Define an orthogonal Sequence of functions and use orthogonal functions in integration

· Approximate discrete data or continuous functions by least squares

· Solve ordinary differential equations by common numerical techniques

· Approximate a solution of a partial differential equation by finite differences

· Write computer codes for the Gauss – Quadrature rules and the techniques for solving ordinary and partial differential equations.  

Detailed Course Outline

Orthogonal Functions
Definition of a Sequence of orthogonal functions, Legendic functions, Tchebyshev  functions, Hermitian  functions, Laguerre functions. (4hrs)
Gauss  -  Quadrature rules

Gauss  -  Legendre Quadrature, Gauss – Tchebyshev Quadrature, Gauss -  Hermite Quadrature, Gauss -  Laguerre Quadrature. Error Analysis in Quadrature rules, Computer codes for Gauss- Quadrature rules. (10hrs)
Approximation Theory

Least squares for under determined systems. Least Squares for continuous functions (the Hilbert matrix). Computer codes for least squares fit. (10hrs)
Numerical Solution of ordinary differential equations

Taylor series method. Eulers method. Runge Kutta second and fourth order processes. Comparison of numerical and analytic solutions of ordinary differential equations. (9hrs)
Numerical solution of partial differential equations

Why numerical techniques for spdes. Classification of partial differential equations. Computational molecules for partial derivatives. Crank-Nicholson technique. Finite difference techniques for parabolic, elliptic and hyperbolic problems. (12hrs)

Reading List
· Curtis  F.G and Patric O. W.  Applied  Numerical Analysis.  Addison – Wesley   Publishing Company, Reading Massachusets.

· David R.  and Ward  C  :  Numerical  Analysis, Books/Core Publishing Company, Pacific Carove, California.

· Sydney Yakowitz, Forenc Szidarovszky.

· An Introduction to Numerical Computations, Macmillan Publishing Company, New York.

· Michael A. C and William G.G (1912) Numerical Methods for differential equations, Englewood Cliffs, New Jersay.

· Richard L.  Burden (1989),  Numerical Analysis, Prindle, Weber and Schmidt.  Boston Maassachusetts.

Learning Outcome
· Define an orthogonal Sequence of functions and use orthogonal functions in integration

· Approximate discrete data or continuous functions by least squares

· Solve ordinary differential equations by common numerical techniques

· Approximate a solution of a partial differential equation by finite differences

· Write computer codes for the Gauss – Quadrature rules and the techniques for solving ordinary and partial differential equations.  

