COURSE DESCRIPTION

	Department
	Computer Science

	Course Coordinator
	Dr. Annie S. Wu

	Course Number
	CAP 5512

	Credit Hours
	3(3,0)     

	Course Title
	Evolutionary Computation

	Prerequisites 
(by Topic)
	Graduate standing or instructor approval.



	Catalog 
Description
	This course covers the field of evolutionary computation, focusing on the theory and application of genetic algorithms.

	Textbook(s)
	None

	References
	David E. Goldberg (1989).  Genetic Algorithms in Search, Optimization, & Machine Learning, Addison Wesley Longman, ISBN 0-201-15767-5

Melanie Mitchell (1996).  An Introduction to Genetic Algorithms, MIT Press, ISBN 0-262-13316-4 (HB), 0-262-63185-7 (PB)

	Grading Policy
	Class participation  =  5%

Paper reviews  =  15%

Presentations  =  20%

Homeworks  =  25%

Final project =  35%

You may drop two paper reviews.  Homeworks will be small programming projects.  Final project includes project proposal, literature search and discussion, project implementation and experimentation, paper, and presentation.


Course Goals: 
1. To introduce the field of evolutionary computation (EC), focusing on the theory and implementation issues relating to genetic algorithms.  Course  will provide students with background an knowledge to implement EC algorithms, discuss trade-offs between different variations of EC algorithms and discuss issues related to the application and evaluation of EC algorithms.

2. To experience the academic research process.  Students will be asked to read, review, present, and discuss papers from scholarly journals.  Students will work on a final project which must be proposed, framed with respect to existing literature, implemented, written up as a paper, and presented to the class.

Major Topics Covered in the Course:
1. Genetic algorithm (GA) overview

2. Example applications

3. GA theory

4. Genetic operators

5. Selection methods

6. Biological background

7. Visualization and evaluation

Laboratory projects (specify number of weeks on each):Not Applicable.
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Oral and Written Communications:

Every student is required to submit 3 written reports. 

Every student is required to submit 3 oral presentations. 
Social and Ethical Issues:

Not Applicable.

Theoretical Content:

Course covers theory of genetic algorithms as well as practical implementation issues.

Problem Analysis

Students will be given a number of articles from scholarly journals and asked to critique the articles.  One student will give an oral presentation on each paper.

Students will be given two homework assignments that involve implementing code.

The first project is an introductory project involving implementation of a genetic algorithm (GA) to solve a simple problem.  The second project involves exploring the effects of implementation decisions and run time parameters on GA performance.

Students will work on a final project of their choice which involves either theory or application of GAs.  Students must submit a proposal and schedule, perform a literature search and summarize related work, implement project, write a paper describing project and results, and present their work to the class.  The final periods of the course are essentially a “mini-conference” during which all students present their work.  The final papers of all students are bound into a proceedings and distributed to all students for reference during the mini-conference.

Solution Design

Not applicable.

