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Course name: MATH 507 Introduction to Scientific Computing I
	
Department: Mathematics
	Semester

	
	
	
			1

	
	                               
                                        Methods of Education
	
Credit (ECTS)

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

	
	42
	0
	0
	48
	60
	 90
	240
	

	Language
	English

	Compulsory/Elective
	Departmental Elective

	Prerequisites
	Either a course in Numerical Analysis or permission of instructor

	Course Description
	Introduction, Error Analysis, Numerical Solution of Equations of One Variable, Direct Methods for Solving Linear Systems, Iterative Techniques for Solving Linear Systems, Approximating Eigenvalues, Numerical Solutions of Systems of Nonlinear Equations.

	Course Contents




	
	Weeks
	Subjects

	       1
	Preliminaries and Error Analysis

	2
	Numerical Solution of Equations of One Variable

	3
	The Bisection Method and Fixed-Point Theorem

	4
	Newton and Secant Methods

	5
	Direct Methods for Solving Linear Systems, Gauss Reduction

	6
	Naive Gauss Elimination and Partial Pivoting Strategies: Unscaled (Simple) and Scaled Partial
Pivoting

	7
	LU Decomposition, Computing the Determinant of a Matrix

	8
	Computing the Inverse of A Solving Linear Systems Using LU Factorization

	9
	Approximating Eigenvalues

	10
	Linear Eigenvalue Problems and Power Method

	11
	Numerical Solutions of Systems of Nonlinear Equations

	12
	Least-Squares Problems and Newton Methods for Nonlinear Systems.

	13
	Fixed-Point Iterations.

	14
	Nonlinear Systems Depending on Parameters.




	Course Objectives

	This course is an introduction to practical numerical methods for science and engineering. The course is complemented with a fully integrated computer laboratory, where you learn to use available software and to implement your own solution methods. Topics include: roundoff errors and stability analysis, root finding for nonlinear equations, interpolation, approximation of functions and numerical integration. The techniques presented are frequently used to deal with problems in physics, chemistry and engineering. 

	Learning Outcomes and 
Competences
	By a successful completion of this course, students should be able to:
1. understand the strong interplay between theoretical and numerical methods
2. understand basic theorems of numerical analysis
3. become familiar with Iterative Techniques
4. get familiar with Numerical Solutions of Systems of Nonlinear Equations


	Textbook and /or References

	References:
· Scientific Computing: An Introductory Survey, by Michael T. Heath, Revised Second Edition, SIAM 
· Fundamentals of Scientific Computing, Bertil Gustafsson 2011th Edition, Springer 


	Assessment Methods and Criteria




	In-Term Studies
	Quantity
	Percentage%

	
	Mid-terms
	1
	25

	
	Quizzes
	0
	0

	
	Assignments
	4
	25

	
	Attendance
	0
	0

	
	Practice
	0
	0

	
	Project
	1
	20

	
	Final Examination
	1
	30

	
	Total
	7
	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
	4
	20
	80

	
	Mid-terms
	1
	10
	10

	
	Project
	1
	20
	20

	
	Final Examination
	1
	18
	18

	
	Total
	35
	72
	240

	Instructors
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