COM/MAT  300  Numerical Methods
COURSE SYLLABUS --  Drs. Shawn Chiappetta & Dennis Roark,  Interim 2006

Office: Science Bldg. 211C & 115

Phone: x6757 &  x2081


Office Hours:  Dr. Chiappetta (8:00 - 9:00, 12:30 - 1:30)


  Dr. Roark (1 - 3)


Text


Steven Chapra & Raymond Canale,  Numerical Mathematics for Engineers (5th ed., 2006) 
Course Description
Mathematical techniques most needed by those engaged in computational mathematics.  Topics include numerical integration and differentiation, polynomial approximation, solutions of linear and non-linear systems of equations, matrix techniques including eigenvalues and eigenvectors, and approximate solutions to differential equations.  Prerequisites:  COM 202 and MAT 205, with COM/MAT 306 (Discrete Mathematics) recommended.  (3 s.h.)
Procedures & Requirements

Classes incorporate both lecture and computer lab.  The goals of the course include understanding the mathematics of numerical methods and the ability to implement in C++ its mathematical algorithms.  Each section of the course begins with a rationale for the study of the topic, followed by presentation of the mathematics involved.  Algorithms based on the mathematics studied will be presented as pseudocode for you to translate into formal source code.  Our C++ compiler is Borland C++ Builder 5 and will be available in the computer laboratory, room 208, and in other student labs. 

All students are expected to participate and should complete assigned readings before the class discussions.  Prompt attendance is required at all class sessions.    Excessive absence may lower the course grade.   Also see www.usiouxfalls.edu/stuserv/attendancepolicy.htm
Evaluation
Written Exams (two) =
25 %

Assignments =
25 %

Participation in Group Projects = 
25 %

Final Exam = 
25 %

Academic Integrity:
We encourage you to collaborate and assist each other.  However, that assistance should be a knowledge exchange, not the replication of the work of another.  Plagiarism (with or without the permission of the originator) defeats the learning process and jeopardizes your success in the course. Give each other knowledge, not completed solutions.  The personal battles of working through the difficulties of assigned homework are the only way a student grows to competence.  Copying the exam work of another is dishonest and a violation of the ethical standards of USF (www.usiouxfalls.edu/stuserv/misconduct.htm).  Allowing your work to be copied by another is equally a violation.  Penalties will include no exam credit for either student.  All students who observe an incident of cheating have an obligation to confidentially report such to the instructor.  
Disability Services:
The University of Sioux Falls is committed to providing reasonable accommodation for students with physical, learning, or other disabilities. Accommodations are made only in consultation with the Coordinator of Disability Services. If you believe you have a disability requiring accommodation in this course, contact Mrs. Libby Larson, Coordinator of Disability Services, x6803. She will work with you to secure proper documentation and to arrange appropriate accommodations.  

List of Topics     
PT1.2, 3.1 - 3.2


Preliminary remarks;  Precision
3.4.1

Representation of numbers in different bases

3.4.2

Round-off errors

4.1


Taylor Series
5.1 - 5.2

Roots of equations: Bisection Method
5.3

Bracketing Method: False-Position Method
6.2

Newton’s Method
6.3

Secant Method
6.5

Newton's  method for non-linear systems

21 (intro), 21.1
Numerical Integration: Trapezoidal Rule

21.2.1 - 21.2.2
Simpson Rule

23.1 - 21.3

Numerical differentiation
18.2

Lagrange Interpolation
18.6 (intro), 18.6.1 - .2

Spline Interpolation
18.6.3 - .4

Cubic Splines

25 (intro), 25.2 (intro)

Numerical solution of differential equations
25.2.1

A Runge-Kutta Method: Heun’s Method
27.2 

Eigenvalue Problems (Optional)
The instructors have attempted to fairly represent the plan for the course by this syllabus.  If it is necessary to revise the plan during the course, the changes will be made in consultation with the class and in a timely fashion.  We invite your questions and comments on the course plan.  
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