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	1.
	Title of Course, Course Number and Credits:

Introduction to Numerical Analysis – Math 3350




3 credits

	2.
	Description of Course: 

Treatment of numerical methods including numerical integration, numerical solution of equations and systems of equations, approximation of functions, numerical solution of differential equations, applications and computer implementation of numerical methods.

	3.
	Course Prerequisites:  

Linear Algebra – Math 2020

	4.
	Course Objectives:   

The main objective of this course is to provide students with an introduction to the field of numerical analysis. Aside from developing competency in the topics and emphases listed above, the course aims to: further develop and apply problem solving skills through the introduction of numerical methods; provide a ground for applying knowledge acquired in previous mathematics courses; and  give students an opportunity to develop and present an independent project.

	5.
	Student Learning Outcomes. 

Upon successful completion of this course, the student will be able to 
· Effectively write mathematical solutions and their interpretation in a clear and concise manner. This will be assessed through class quizzes and tests and a final exam. 

· Locate and use information to numerically solve problems.  This will be assessed through homework, class quizzes and tests, and a final exam .

· Work effectively with others to complete homework and class assignments.  This will be assessed through graded assignments and class discussions. 

· Demonstrate ability to think critically by analyzing a practical problem and understanding the mathematical basis of the problem. . This will be assessed through class assignments, tests and a final exam. 
· Demonstrate ability to think critically by developing and implementing algorithms to for solving application problems.  . This will be assessed through class assignments,  tests and a final exam. 
· Demonstrate the ability to study the solution of a differential equation and develop a practical interpretation of the numerical results.  This will be assessed through class quizzes and tests and a final exam. 


	6.
	Topical Outline of the Course Content:

	
	1.
	Introduction to numerical computation, review  of ideas from calculus
	1 ½ weeks

	
	2.
	Solution of nonlinear equations, introduction    to programming and algorithms                   
	2 ½ weeks

	
	3.
	Solution of linear systems, approximation of eigenvalues
	2 weeks

	
	4.
	Interpolation and curve fitting
	2 weeks

	
	5.
	Numerical integration and differentiation
	2 ½ weeks

	
	6.
	Numerical solution of ordinary differential equations
	2 ½ weeks

	
	7.
	Advanced topics, project presentations
	2 weeks

	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:

Lectures, classroom discussions, computer demonstrations, homework assignments, student projects. Computer use will be necessary to complete the homework assignments and the project.

	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)

1. Graded homework assignments (group work is permissible).

2. Mid‑term and final examinations (independent work required on take‑home portions).

3. Presentation of an assigned project.

	9.
	Suggested Reading, Texts and Objects of Study:

Gregory, J., and Redmond, D., Introduction to Numerical Analysis, Jones and Bartlett Publishers, Boston.

	10.
	Bibliography of Supportive Texts and Other Materials:

Calculus:

· Hughes‑Hallet, D., et al., Calculus, John Wiley and Sons, 1994.

Linear Algebra:

· Anton, H., Elementary Linear Algebra, Fifth Edition, John Wiley and Sons,

1987.

Differential Equations:

· Braun, M. V., Differential Equations and Their Applications, Fourth Edition, Springer‑Verlag, 1993.

· Simmons, G. F., Differential Equations with Applications and Historical Notes, Second Edition, McGraw‑Hill, Inc., 1991.

Numerical Analysis:

· Burden, R. L., and Faires, J. D., Numerical Analysis, Sixth Edition, Brooks/Cole Publishing Company, 1997.

· Gerald, G. F., and Wheatley, P. O., Applied Numerical Analysis, Fourth Edition, Addison‑Wesley Publishing Company, 1989.

Mathematica:

· Martin, E., (ed.), Mathematica 3.0 Standard Add‑On Packages, Wolfram

· Research, Inc., 1996.

· Wolfram, S., The Mathematica Book, Third Edition, Wolfram Research, Inc.,1996.

	11.
	Preparer’s Name and Date:

Fall 1979

	12.
	Original Department Approval Date:

Fall 1979

	13.
	Reviser’s Name and Date:

Prof. S. L. Robinson, Fall 1997.

Prof. M. Rosar, Spring 2000
Prof. D.J. Cedio-Fengya, Spring 2005

	14.
	Departmental Revision Approval Date:
Spring 2005
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