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1.
Title of the Course, Course Number and Credits:


      3 Credits

Applied Algebra – Math 4010
2. Description of Course:
A course covering applications of Modern Algebra.  Topics include Boolean algebras and applications to switching theory; symmetry groups in three dimensions, monoids and machines, applications of rings, fields, and Galois theory including error-correcting codes.

3.
Course Prerequisites:

Math 3010

4. Course Objectives:
To introduce students to applications of modern algebra, and, in process, to increase understanding of the modern algebra itself. 
5. Student Learning Outcomes:  Students will be able to
(1)  effectively express the concepts and results of Modern Algebra 
(2)  Understand the logic behind the proofs

(3)  Be able to locate from the literature related to the applications of modern algebra and use to solve problems
(4) Demonstrate ability to integrate the knowledge and ideas of modern algebra in a coherent and meaningful manner.
(5) Work in a group to solve problems and prepare projects to learn the applications of modern algebra

6. Topical Outline of the Course Content:
2.  
Boolean algebras & Applications

2 weeks

3.
Groups





½ week

4.  
Quotient groups 



1 week

5.  
Symmetry groups



1 week

6.
Polya-Burnside Method of Enumeration
2 weeks

7.
Monoids and Machines


1 week
8.
Rings & Fields



½ week

9.
Polynomials & Euclidean Rings

1 week

10. 
Quotient Rings



1 week

11. 
Field Extensions (Mainly Galois Fields)
1 & ½ weeks

14.
Error-Correcting Codes


2 & ½ weeks

7. Guidelines/Suggestions for Teaching Methods and Student Learning Activities:
This course is predominantly a lecture-based course with active classroom participation of students in discussions.  Homework assignments will be given to enhance the concepts and results presented in the class.  Projects topics related to the class material will be given and the students are encouraged to work in a group and submit their work.
8. Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes):
Regular homework will be assigned and discuss in the class.  There will be three or four tests.  Projects will be assigned to enhance the material studied in the class and to promote an active classroom environment.  Students are encouraged to work in a group on the assigned projects.  Students are also encouraged to put solutions of the homework problems on the board.
9. Suggested Reading, Texts and Objects of Study:

Modern Algebra with Applications, William J. Gilbert, John Wiley & Sons., 1976
10. Bibliography of Supportive Texts and Other Materials:
1.  Algebra, Pure and Applied, Aigli Papantonopoulou, Prentice Hall, 2002
2.  Algebra, Michael Artin, Prentice Hall, 1991

11. Preparer’s Name and Date:
N. Hingston, 1989

12.
Original Department Approval Date:

Fall 1989
13. Reviser’s Name and Date:
M. Jani, Spring 1998
M. Jani, Fall 2005

14. Departmental Revision Approval Date:
Fall 2005
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