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  جامعة جرش الاهلية                                                            JERASH PRIVATE UNIVERSITY
قسم  علوم الحاسوب Computer Science Dept.                                                           



                                      Course Title:  Numerical Analysis
	Course prerequisite(s) and/or corequisite(s):
	Course code:0303321  

	Credit hours:  3 
	Course Level:  F

	Semester/Lecture Time: 


Instructor Details 
	   Instructor Name
	e-mail
	Office Hours

	
	
	


Course Description
This course is an introduction to the numerical analysis. The primary objective of the course is to develop the basic understanding of numerical algorithms and skills to implement algorithms to solve mathematical problems on the computer.
Objectives  

At the conclusion of the course, the student will be able to:
1. Utilize numerical techniques to solve algebraic and transcendental equations, systems

of linear and nonlinear equations, and some elementary differential equations. 

2. Set up a difference table and use it to interpolate and extrapolate data, determine

the algebraic equation which will approximate the data, and perform numerical differentiations.

3. Perform linear and non-linear regression analysis of a set of data points using the

method of least squares. 

4. Calculate definite integrals using numerical integration methods and comparing those methods.

5. Solve systems of equations using matrix computations on the computer. 
Homework Assignments and Class work:
Exams may be made up only with an excused absence from the Assistant Vice President for Residence Life. Conflicts with exams in other courses must be resolved during the first week of classes. 

Attendance: You are expected to attend every class including your assigned tutorials. Excessive absences may result in lowering your grade and even failing the course. 

The course requires a certain amount of programming. C, C++ or FORTRAN programming languages are preferred. However, You may also use software programs including Matlab, Mathematica
 Course Contents:

	Week
	Topics
	                           Topic Details 
	Reference (chapter)
	Date

	1
	Preliminaries of Computing 

	Basic concepts: round-off errors, floating point arithmetic, Convergence. 


	Chp.1
	

	2,3
	Numerical solution of Nonlinear Equations 

	a) Bisection method, fixed-point iteration, Newton’s method. 

b) Error analysis for Iterative Methods. 

c) Computing roots of polynomials 


	Chp.2
	

	4,5
	Interpolation and Polynomial Approximation 

	a) Lagrange Polynomial 

b) Divided Differences 

c) Hermite Interpolation 


	Chp. 3
	

	6
	
	First Exam
	
	

	7,8
	Numerical integration and differentiation 

	Trapezoidal rule, etc., Gaussian quadrature and Euler-Maclaurin formula. 


	Chp.4
	

	9,10
	Applied Linear Algebra 

	a) Direct methods for solving linear systems, numerical factorizations. 

b) Eigenvalue problems. 


	Chp.5
	

	11,12
	IVP problems for ODE 

	Euler’s, Taylor, Runge-Kutta, and multistep methods, Stability. 


	Chp.6
	

	13
	
	Second Exam
	
	

	14,15
	Numerical linear algebra 

	a) Direct methods 

b) Iterative methods 


	Chp.7
	

	16
	Approximation theory 

	Least square approximation 


	Chp.8
	

	
	
	Final Exam
	
	


Assessment and Grade Distribution 

First Exam:……………………………………………………….       20%

Second Exam:……………………………...………………………   20%

Assignments, Quizzes ,Attendance and Participation  ……… .....20%

Final Exam:………………………………………......................        40%
Text Book and References:

	Text Book
	 Richard L. Burden and J. Douglas Faires, Numerical Analysis, 8th Edition. 

Student Edition: ISBN-10: 0-534-39200-8.

	[R1]
	J. Stoer and R. Bulirsch, Introduction to Numerical Analysis, Springer-Verlag, ISBN 0-387-90420-4

	[R2]
	L.N. Trefethen and D. Bau, Numerical Linear Algebra, Society of Industrial and Applied Mathematics 
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