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Department of Computer Science and Mathematics

Syllabus
Semester: Spring 2011
Course Number: MTH303
Course Title: Numerical Methods
Meeting Time: TR 11:00 am
Meeting Place: Irwin 408
Instructor
   Dr. Rony Touma

E-mail
   rony.touma@lau.edu.lb


Office 

Orme Gray 414
Office Hours
MWF 10:00 - 11:00



TTh   09:30 - 11:00 
Catalog Description [3-0, 3 cr.]
This course compares and contrasts various numeri​cal analysis techniques in addition to error defi​nition; stability; machine precision concepts; inexactness of computational approximations; design; code; test; and debug programs that implement numerical methods; floating-point arithmetic; convergence; iterative solutions for finding roots (Newton’s Method); curve fitting; function approximation; numerical differentia​tion and integration; explicit and implicit meth​ods; differential equations (Euler’s Method); fi​nite differences. 

Prerequisite MTH201.
Purpose 
This first course in Numerical Methods presents the basic concepts of numerical analysis to students with a diverse background. You will learn to numerically solve mathematical problems where the exact solution cannot be computed using classical theoretical approaches.

Course Objectives 
· Estimate errors involved introduced when approximating real numbers  

· Find the numerical solution of nonlinear equations

· Find the numerical solution of linear and nonlinear systems

· Use the polynomial interpolation for approximations

· Numerical differentiations and integrations

· Find the numerical solution of first-order differential equations

· Understand and apply the methods of curve fitting 

Expected Outcomes 

· Understand the basic error analysis techniques and the different types of errors:
1. Absolute and Relative errors

2. Round-off and chopping errors

3. Truncation errors

· Numerically solve nonlinear equations using:

1. The fixed point iteration method

2. The bracketing method

3. The Newton method  

4. The secant method

· Find the solution of linear and nonlinear systems using:

1. The Gaussian elimination method

2. The triangular factorization method: use the direct algorithms for solving the general LU factorization, and be able to solve linear systems using the matrices L&U with the forward- and backward substitution

3. Iterative methods

· Use the iterative methods  (Seidel and Newton) for solving nonlinear systems

· Find the interpolation polynomial using:

1. Lagrange’s method

2. Newton’s method

· Find the numerical derivative of a single variable function using the:

1. Forward and central differences formulas for approximating derivatives in one dimension

2. Higher-order differentiation formulas

· Numerically Integrate single variable functions using the: 

1. Trapezoidal and the Composite Trapezoidal Rule

2. Simpson’s Rule

3. Recursive Rules

4. Adaptive quadrature methods

· Numerically solve first-order differential equations using Euler’s method

· Understand the different methods of curve fitting

1. Least-Squares line

2. Data linearization method for exponential functions

3. Nonlinear Least-Squares method for exponential functions

· Write MatLab codes/routines for implementing the methods considered in the course.

Material description (Tentative)

	Week
	Lecture / activity
	Textbook Chap.

	1
	Review of Calculus and introduction to MatLab
	1

	2-4
	Solution of non-linear equations
	2

	4-7
	The Solution of Linear Systems AX = B.
	3

	8-9
	Interpolation and Polynomial Approximation
	4

	10-11
	Numerical Differentiation.
	6

	12-14
	Numerical Integration.
	7

	15
	Curve Fitting
	5


Teaching Method      Lectures, homework assignments, projects.

Textbook Numerical Methods Using MatLab, 4th edition, by John H. Mathews and Kurtis D. Fink.   
Material on E-reserve: Supplementary material in the form of solutions to selected problems, samples of exams with their solution may be put regularly on e-reserve and/or on the intructor’s web page. 
Grading Policy
	2 exams 
	 20 % each

	Computer Lab projects 
	35%

	Final exam (cumulative)
	  25 %


Policy on Cheating and Plagiarism

Students caught cheating on an exam receive a grade of zero on the exam in their first cheating attempt in the course and receive a warning. Students caught cheating for the second time in the same course will receive a grade of  “F” in the course and a second warning.

Plagiarism on assignments and project work is a serious offense. If plagiarism is detected, a student will be subject to penalty, which ranges from receiving a zero on the assignment concerned to an “F” in the course.

University Attendance Policy

The University Rules and Regulations stipulate that,

“Students are held responsible for all material presented in the classroom even during their absence. Make-up work and exams, if any, will be according to the rules spelled out in the course syllabus. In any semester or term students can miss no more than the equivalent of five weeks of instructions in any course and still receive credit for that course. However, instructors have the right to impose specific attendance regulations in their courses provided that the above stated limit of absences is not exceeded and the minimum number of absences allowed is no fewer than the equivalent of two weeks of classroom instruction”. 

(http://intranet.lau.edu.lb/academics/rules-regs/attendance.html)

 It is my policy that the maximum number of absences allowed is the minimum required by the University, namely 6 class sessions
Withdrawal policy
“Students wishing to withdraw from one or more courses must follow the withdrawal procedure provided by the Registrar’s Office. Students withdrawing from courses after the late registration period and before the withdrawal deadline will receive Ws for all the courses in progress.”
Deadline for withdrawal from courses: 
May 13, 2011 as per university calendar.

It is the student’s responsibility to drop the course. 

At least 60% of the total grade will be acquired before the last day of withdrawal.
Remarks

· Reading the textbook is a must.

· Deadlines for the assignments must be respected.

· Make-ups and Incomplete: students are not automatically entitled to make-ups; F will be given until reasons ( in writing and within one week of absence) are presented and approved.

· Some of the exam questions will be based on class discussion and assignments.

· No mobile phones in the classroom.
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