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Course name:  MATH 508 Numerical Linear Algebra
	
Department: Mathematics
	Semester

	
	
	
		2

	
	                               
                                        Methods of Education
	
Credit (ECTS)

	
	Lecture
	Recitation/
(Etud)
	Lab
	Project/Field Study
	Homework
	Other
	Total
	8

	
	42
	0
	0
	90
	60
	 48
	240
	

	Language
	English

	Compulsory/Elective
	Departmental Elective

	Prerequisites
	None

	Course Description
	Summary/recap of basic concepts from linear algebra and numerical analysis: matrices, operation counts. Matrix factorizations. (Cholesky factorization. QR factorization, LU factorization and Gaussian elimination; partial pivoting), Linear systems, Sparse and banded linear systems and iterative methods, Linear least squares problem, Singular value decomposition (SVD), Eigenvalue problem

	Course Contents




	
	Weeks
	Subjects

	       1
	Vectors, matrices, eigenvalues, eigenvectors

	2
	Triangularization, orthogonal vectors and matrices, norms

	3
	Gaussian elimination, pivoting

	4
	LU decomposition

	5
	QR factorization

	6
	Cholesky factorization

	7
	Linear systems

	8
	Sparse and banded linear systems

	9
	Review, Midterm Exam

	10
	Iterative methods

	11
	Least squares problem

	12
	Singular value decomposition

	13
	Eigenvalues problems, eigenvalue algorithms

	14
	Review




	Course Objectives

	This course provides a set of basic methods that are useful for developing algorithms for a diverse spectrum of applications in data processing. The main goal of this course is to provide an overview on numerical linear algebra, along with applications chosen from a broad range of topics related to data analysis.

	Learning Outcomes and 
Competences
	
By a successful completion of this course, students should be able to:
1. Understand fundamental methods used in numerical linear algebra
2. Write algorithms for performing linear algebra computations
3. [bookmark: _GoBack]Obtain solutions to engineering and computational problems

	Textbook and /or References

	References:
· Trefethen, Lloyd N. and Bau III, David; (1997). Numerical linear algebra. Philadelphia: Society for Industrial and Applied Mathematics.
· Golub, Gene H.; van Loan, Charles F. (1996), Matrix Computations, 3rd edition, Johns Hopkins University Press

	Assessment Methods and Criteria




	In-Term Studies
	Quantity
	Percentage%

	
	Mid-terms
	1
	25

	
	Quizes
	0
	0

	
	Assignments
	3
	25

	
	Attendance
	0
	0

	
	Practice
	0
	0

	
	Project
	1
	20

	
	Final Examination
	1
	30

	
	Total
	6
	100

	ECTS Allocated Based on 

Student Workload
	Activities
	Quantity
	Duration
	Total Work Load

	
	Course Duration
	14
	3
	42

	
	Hours for off-the-c.r.study
	14
	5
	70

	
	Assignments
	3
	20
	60

	
	Mid-terms
	1
	20
	20

	
	Project
	1
	20
	20

	
	Final Examination
	1
	28
	28

	
	Total
	34
	96
	240

	Instructors
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