Programming Assignment for MIS 510, Spring 2012
"Using Genetic Algorithm for Optimal Search"
Due: Wednesday, February 15, 2012
1. Instruction 

You are requested to develop a genetic algorithm (GA) program based on the GA handout in the reading package. ("Genetic Algorithms + Data Structures = Evolution Programs," Z. Michalewicz, Springer-Verlag, 1992, Chapters 1-2). You can choose your own data types for implementation. However, your data structure and algorithm should be flexible and general-purpose. Your GA program should be able to find both the maximum and minimum values for the following three functions:

1. f(x) = x * sin(10π * x) + 1.0; -1.00<= x <= 2.00 (See Page 19 of handout.)
2. f(x1, x2) = 2.5 + x1*cos(2*x2) + x2*sin(3*x1)

   -3.8 <= x1 <= 8.2, -6.0 <= x2 <= 6.0

3. f(x1, x2) = x1*x2*cos(10*x1)*sin(18*x2) +x1

   -4.2 <= x1 <= 3.6, 1.8 <= x2 <= 7.1

Your GA class handout provides an excellent trail of the GA computation and procedure for several function graphs. You can assume a fixed bit string size, which you have to decide. It should be large enough in order to have a precision of 6 decimal places for the input variable(s). You should perform testing using different population sizes, cross-over and mutation parameters, and convergence criteria (number of generations). Your program should read in these parameters from input prompt, rather than hardcode them. 

2. Requirements 

You should work on this assignment independently and without using any existing program or source code. You can use any programming language; however Java is recommended. You should prepare a summary report (3-5 pages) for the testing results (reporting maximum and minimum values) and discuss the effect of adopting different population sizes, cross-over and mutation parameters, and convergence criteria. You should also explain how you decide the size of your bit string. Program listing and sample runs also need to be enclosed. Your program should be documented clearly.  Hand in the following output (hard copy):
1. The summary report
2. Your program listing
3. The sample run output (interaction log file). 

The burden of showing that your program runs properly is on you. You should present as many meaningful test cases as possible. You are also required to send your source code to the two TAs (Jonathan and Jullian) before the due date/time. The TAs will examine and test selected programs. There will be no late submission. Partially-completed assignments will receive partial credits. 
3. Academic Integrity

This is an individual assignment. Your program should be developed from scratch. The TAs will cross check all assignments with various tools. Cheating in assignment will result in D or E in for the class. 
4. Bonus (5%) 

A 5% bonus will be awarded to students who create a Web-based graphical user interface (GUI) to illustrate the behavior of the GA program. This interface should show the function graph and the chromosomes (not just the numbers). The GUI should include detailed explanations on the display and the program. You should provide the URL of your GUI for testing in order to get the bonus. 


The function graphs
1. f(x1, x2) = 2.5 + x1 * cos(2 * x2) + x2 * sin (3 * x1)

   -3.8 <= x1 <= 8.2, -6.0 <= x2 <= 6.0
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2. f(x1, x2) = x1 * x2 * cos(10 * x1) * sin(18 * x2) + x1

   -4.2 <= x1 <= 3.6, 1.8 <= x2 <= 7.1
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