CS  7623/5623       Evolutionary Computation          

Summer 2005  

Instructor:   
    Roger L. Wainwright

Office:

    KEH U369   Phone:  631-3143

Office Hours:     By appointment or after class each day.

Instructor Home page:       http://euler.mcs.utulsa.edu/faculty/wainwright.html
Course Home Page:  Listed on the instructor’s home page (above) – under course responsibilities

                                    for CS7623/5623 or located directly at:
               http://euler.mcs.utulsa.edu/~rogerw/cs7623/cs7623.html
Course Dates and Hour: June 13-July 22;    Monday – Thursday   2:00 – 3:35 p.m.

                                                                         (Time will probably change after course begins)

Textbook:  No formal textbook.

                   Instructor will supply notes, examples and papers including web sites.

                   There will be a packet of notes that you will need to buy from the TU Bookstore.

A copy of this document is located in the course home page under 

Course Policies and Syllabus.

                  GRADING: 

Midterm Exam                            


25%  

Comprehensive Final                       

35% 

Program Assignments, Homework, Attendance
40%

                                        


-------

                                         


100%

GENERAL POLICIES:
1.   The  grading policy is only a guideline and  may  be  slightly adjusted.

2.  Quizzes are unannounced with no make-up.  (15-minute variety)

3. At  the end of the course turn in everything that is not completed for partial credit. 

4. If you miss an exam you MUST notify me (631-3143) and leave  a voice and/or email message  no later than the same day as the exam in order to  insure your grade is not jeopardized. 

5.  I will not allow a transfer from credit to audit.

ACADEMIC MISCONDUCT:
    The  College of Engineering and Natural Science's  policies  on academic  misconduct  will be followed.  A copy of  the  policy  is available  in the office of the Dean of the college.   Please  read the  following  Rules and Conducts for Using Computers  with  great care.  Also note the section on Academic Honesty on page 26 of  the University of Tulsa Undergraduate Bulletin 2004-2006. 

RULES AND CONDUCTS FOR USING COMPUTERS:

    The  following  rules govern the proper use  of  computers  and related  resources at The University of Tulsa.  Violation  of  such rules  constitutes academic misconduct.  Penalties may  range  from reduction of course grade to dismissal from the university.

1.  The computer or account allocated to you is to be used only  by you and only for assigned course work.

2.  Logging in, running jobs under, accessing or using  information in  computers or accounts other than those assigned to you  constitutes academic misconduct and is strictly prohibited.

3. Giving your account number or account information such as  passwords to anyone else constitutes academic misconduct and is strictly prohibited.  Giving the keyless entry code to any room in Keplinger Hall to anyone else  constitutes academic misconduct and is strictly prohibited.

4.  Programs and data supplied by an instructor for use in  courses remain  the  property of the instructor and/or  The  University  of Tulsa.   They  may  not be copied without express  consent  of  the owner.

5.  Reading,  copying, modifying or deleting of  files  created  by other people is not allowed.    

6.  I do not care if the general philosophy of a programming  problem  is discussed among students at the concept level,  but  actual code,  style  and  techniques, etc. must  reflect  your  own  work!  Programs  that are turned in that are "identical" will not  be  accepted  and students involved may fail the course or  be  dismissed from the University.  This is a serious matter.

CS 7623/5623 Proposed Summer 2005 Class Schedule

Week 1:  June 13 - 16   
4 days Mon - Thur        

Week 2:  June 20 - 22     
3 days Mon - Wed
(out of town on June 23)       

Week 3:  June 27 - 30         
4 days Mon -  Thur                

Week 4:  July 5 - 7
      
3 days Tue – Thur
(Midterm Thursday July 7)          

Week 5:  July 11- 14      
4 days Mon - Thur           

Week 6:  July 18- 21      
4 days Mon – Thur
(Final Thursday July 21)

Course Overview

I will attempt to examine the following topics during the course: 

1. Problems of search and optimization. 

2. Overview of evolutionary biology. 

3. Introduction to genetic algorithms: selection, crossover, and mutation. 

4. A generational GA for a combinatorial problem: binary coding, fitness proportional selection, 

    one-point crossover, and position- by-position mutation. 

5. Implementing a genetic algorithm. 

6. A generational GA for function optimization. 

7. The theory of genetic algorithms; building blocks and the schema theorem. 

8. Variations on the theme: non-binary codings, permutation codings; selection schemes; steady

    state GAs, deletion schemes, elitism; varieties of crossover; varieties of mutation, setting GA

    parameters; other operators; and hybrid algorithms. 

9.  Numerous applications from the literature

About the course:  

Evolutionary Computation (EC) is an umbrella term representing algorithmic paradigms that borrow from the mechanics of biological natural selection and sexual reproduction to create a problem solving environment.  The major components of EC are: Evolutionary Programming (EP), Evolutionary Strategies (ES), Genetic Algorithms (GA), and Genetic Programming (GP).  In this course we will emphasize Genetic Algorithms.  A genetic algorithm is a search procedure inspired by the mechanisms of biological evolution.  It maintains a population of strings, called chromosomes, that encode candidate solutions to a problem.  The algorithm selects strings from the population and operates on them to produce progressively better solutions.  Natural selection inspires the selection process, and genetic recombination and mutation inspire the operations that build new candidate solutions.  The operator by which a GA combines the genetic material of two parent chromosomes to produce an offspring is called crossover.  Mutation modifies a single parent chromosome (asexual).

Course Goals:
1. To understand the concepts of optimization and the common techniques used in combinatorial optimization.

2. Become familiar with the fundamental and advanced concepts of various search techniques including Simulated Annealing, Evolutionary Computation

      (EC), Genetic programming (GP), Evolution Strategies (ES), Evolutionary Programming (EP),

      but especially Genetic Algorithms.

3. To be able to read and review current literature on the topic of evolutionary computation as

       applied to combinatorial optimization and to critique these papers.

4. Be able to program a simple GA and write a short paper on some combinatorial optimization problem that was tested using your simple GA.

Course Outline:

(See Table of Contents for the Course Material for details)

Part I   Review of Optimization and what it is 

Introduction to Optimization

Review P and NP

Job Scheduling Example

2-Opting 

Classification of Probabilistic Algorithms

Randomized Algorithms

Simulated annealing  (handout from Algorithms course)

Hill climbing

Tabu Search 

Part II    Overview and/or Tutorials on Evolutionary Computation

Part III   Genetic Operators and Theoretical Foundations of Genetic Algorithms

Part IV  Applications from the Literature

Internet Resources:

Roger Wainwright EC-Links located at

http://euler.mcs.utulsa.edu/~rogerw/eclinks.html
