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COURSE DESCRIPTION

I. Catalog Description

CS 3010   Numerical Methods (3)

Linear algebra concepts, Linear Transformations and Matrix Factorizations, Eigenvalues and Eigenvectors, Least Squares, Error analysis, floating-point representations, roots of non-linear equations, systems of linear equations, interpolation, numerical integration.

Pre-requisite(s): C or better in CS 241 or CS2400 and MAT 116 or MAT 1150, or consent of instructor. 


II. Expected Outcomes

On successful completion of this course, students will be able to:
· Explain the basics of linear algebra (vector spaces, basis, dimensions)
· Use Matrix representations and factorizations
· Learn how to calculate Eigenvalues and Eigenvectors
· Recognize floating-point representations and its implications for computing precision and loss of significance. 
· Learn methods for finding the zeros of non-linear equations 
· Master techniques to solve a system of linear equations
· Appreciate the various methods of numerical interpolation
· Master various methods of numerical integration


III. Instructional Materials

Suggested text: 
Ward Cheney and David Kincaid, Numerical Mathematics and Computing, 7th edition, Brooks/Cole Co., 2013. ISBN: 978-1-133-10371-4

Reference: 
Steven C. Chapra & Raymond Canale, Numerical Methods for Engineers, 6th edition, McGraw Hill. ISBN: 0073401064


IV. Minimum Student Material

Textbook and class handouts


V. Minimum College Facilities

A classroom with a projection system and a computer lab


VI. Course Outline

· Linear Algebra Concepts and Notation 
· Matrix Factorization 
· Eigenvalues and Eigenvectors 
· Method of Least Squares 
· Error Analysis
· Taylor Series
· Normalized floating-point number representation
· Loss of Significance
· Solving linear system of equations
· GE with scaled partial pivoting
· Roots of nonlinear systems
· Bisection, Newton’s and Secant Methods
· Polynomial Interpolation
· Numerical Integration

	
VII. Instructional Methods

· Lecture
· Problem-solving/Discussion
· In-class exercises
· Hands on practice
· Project-based learning


VIII. Evaluation of Outcomes

A. Student Assessment 
     In-class Exercises, Programming projects, Quizzes, Exams (Midterm and Final)

B. Meaningful Writing Assignment
     Students are required to write commentaries to major program components of each 
     programming project. 

C. A Matrix of Course Student Learning Outcomes vs Methods of Assessment

	Course Learning Outcomes
	Methods of Assessment

	
	In-class exercises
	Programming Projects
	Quizzes
	Exams

	Recognize floating-point representations and its implications for computing precision and loss of significance
	X
	x
	x
	x

	Learn methods for finding the zeros of non linear equations
	X
	x
	x
	x

	Master techniques to solve a system of linear equations
	X
	x
	x
	x

	Appreciate the various methods of numerical interpolation
	X
	x
	x
	x

	Master various methods of numerical integration and differentiation
	X
	x
	x
	x
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