King Fahd University of Petroleum and Minerals

Department of Mathematics and Statistics
SYLLABUS 082
	Course: 
	Math 460

	Title:
	Applied matrix theory

	References:
	Matrix analysis and applied linear algebra by Meyer.
Matrix Analysis for Scientists & Engineers by Alan J. Laub.

Linear algebra and its application by G. Strang.
Matrix theory by Joel N. Franklin.


	Objectives:
	This course is designed to expose math students to some basic ideas in matrix analysis and linear algebra.

	Catalogue Description
	Review of the theory of linear systems. Eigenvalues and eigenvectors. The Jordan canonical form. Bilinear and quadratic forms. Matrix analysis of differential equations. Variational principles and perturbation theory: the Courant minimax theorem, Weyl's inequalities, Gershgorin's theorem, perturbations of the spectrum, vector norms and related matrix norms, the condition number of a matrix. 


Grading Policy 
	KFUPM attendance policy will be enforced. Final Exam shall be comprehensive.

	Office:  5-320       Tel: 860- 7197            E-mail: jaafarm@kfupm.edu.sa 
webpage http://faculty.kfupm.edu.sa/math/jaafarm

	Grading Policy: Major (I) 20%, Major (II) 25%; HW 20%, Final 35%.


	Week
	Date
	Topic

	1
	Feb 28-Mar 4
	Spaces and Subspaces

Basis and Dimension

	2
	Mar 7-11
	Four Fundamental Subspaces

More about Rank

	3
	Mar 14-18
	Moore-Penrose Pseudoinverse (definition and examples)

Properties and Applications

	4
	Mar 21-25
	Singular Value Decomposition

Some Basic Properties SVD

Row and Column Compressions

	Tuesday March 31, 2009: Suggested Day for Exam I

	5
	Mar 28-Apr 1
	Vector and matrix Linear Equations

A More General Matrix Linear Equation

	6
	Apr 4-8
	Vector and matrix Norms
Conditional number of matrix
Inner Product Spaces

	7
	Apr 11- 15
	Projections and The four fundamental orthogonal projections

The Linear Least Squares Problem

	8
	Apr 18-22
	Least Squares by SVD and QR Factorization

Eigenvalues and Eigenvectors

	Midterm Vacation: April 25-May 1st, 2009

	9
	May 2-6
	Diagonalization

Jordan Canonical Form (Theoretical computation)

Functions of Diagonalizable Matrices

	Tuesday, May 12, 2009: Suggested Day for Exam II

	10
	May 9-13
	Some Basic Canonical Forms

Definite Matrices

Block matrices and definiteness  and Rational Canonical Form

	11
	May 16-20
	Differential Equation (Properties of the matrix exponential- Homogeneous and In Homogeneous linear differential equations- Linear matrix differential equations- Modal decompositions)

	12
	May 23-27
	perturbation theory: the Courant minimax theorem

	13
	May 30-Jun 3
	Weyl's inequalities, Gershgorin's theorem, perturbations of the spectrum,

	14
	June 6-10
	Kronecker Products

Application to Sylvester and Lyapunov Equations

	15
	June 13-17
	Review


