COURSE DESCRIPTION

	Department
	Computer Science

	Course Coordinator
	Dr. Oleg V. Favorov

	Course Number
	COT 4500

	Credit Hours
	3(3,0)      

	Course Title
	Numerical Calculus

	Prerequisites 
(by Topic)
	MAC 2312, COP 3502



	Catalog 
Description
	Numerical methods for finding roots of nonlinear equations, solutions of systems of linear equations, and ordinary differential equations.

	Textbook(s)
	Numerical Analysis by Burden & Faires, 7th edition, Brooks Cole Publishing Company, 2000.

	References
	none

	Grading Policy
	2  Mid-term Exams (100 pts each)  =  30%

1  Final Exam ( 100 points )            =  30%

29 Homework Problem Sets            =  40%

Exams are open notes and open book.  Make up exams are given only with advanced notice and/or for reasons of unavoidable personal emergencies.


Course Goals: 
1. To understand basic numerical methods for solving mathematical problems.

2. To implement numerical algorithms in ‘C” or “Java”.

Major Topics Covered in the Course: 
1. Gaussian elimination and backward substitution

2. matrix inversion and determinant

3. matrix factorization

4. norms of vectors and matrices

5. eigenvalues and eigenvectors

6. ill- and well-conditioned matrices

7. Jacobi, Gauss-Seidel and SOR iterative methods for solving linear systems

8. Lagrange and Hermite polynomial interpolation

9. Cubic spline interpolation

10. Parametric curves

11. bisection, fixed-point iteration, Newton-Raphson, secant, Steffensen’s methods and the method of false position for solving non-linear equations in one variable

12. error analysis for iterative methods, order of convergence, roots of multiplicity  m

13. linear and polynomial least-square approximation

Laboratory projects (specify number of weeks on each):  

Not Applicable.
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Oral and Written Communications:

Every student is required to submit 26 written reports (either computer programs implementing various algorithms or solutions of various problems using numerical techniques learned in the course). 

Every student is required to be able to prove, if called to do so during a lecture, some of the theorems studied in the course. 

Social and Ethical Issues:

Not Applicable.

Theoretical Content:

The entire course is theoretical in content. Most of the numerical algorithms are derived in class, as well as many related theorems.

Problem Analysis

Students are given 26 homework problem sets covering each of the topics and algorithms.  Homework exercises are comprehensive and are given as examples of and preparation for the types of problems they will be asked to solve on exams.  

Solution Design

Solution designs to various types of problems are discussed in class.

