CSC 375/CIT 394 Programming Assignment #4

Due Date:  Due Thursday, February 9
This assignment requires that you modify the Genetic Algorithms code from the instructor’s web site.  Do some of the following modifications.  It is not expected that you do them all but it is up to you to decide which ones to do.

1. change the fitness function to some other calculation (for instance, sum all 6 elements up, or multiply the first 3 by 2 and the last 3 by -2, etc) 
2. add another mutation function called point-mutation which randomly selects an element in the vector and changes it to a random number 1-6

3. add another mutation function called redistribute which takes the 6 elements of the vector and re-distributes them in a random fashion (for instance, (1 2 3 4 5 6) could become (2 5 4 6 1 3))

4. add a global variable called *print-mode* which, when 1 will display the parent vectors at the start of each generation, when 2 will display all children and their fitnesses at the end of each generation, and when 3 will display both.  *print-mode* should be nil or 0 if not 1-3.

5. add a selection function to find the most different from the best vector selected.  this is known as diversity, for instance if there are four vectors (6 5 6 5 4 4), (1 2 1 2 1 2), (3 3 3 3 6 6), and (6 5 4 3 2 1), then if the best is (6 5 6 5 4 4) then (1 2 1 2 1 2) is the most diverse even though (3 3 3 3 6 6) might be the worst)

6. rewrite selectvectors, findbest, nextbest, getrandom and findworst so that the these latter 4 functions return the vector rather than the location of the vector.  selectvectors will have to be altered because it expects the vector’s index, not the vector itself

7. change the evolve, generation, and computefitness functions so that you can pass a function to evolve, have it passed to the other functions, and use the function in compute fitness in place of #’fitness (for instance, if passed as the parameter f, it would be (funcall #’f a)

8. clean up the code and alter it as you like (including changing comments)

NOTE:  there is a typo in the code, the function called inversion is actually called in the rest of the code as mutate.  Either change the calls or the function itself.  The main function is called evolve and it expects the initial set of parents, the number of generations to run through and one of ’next, ’random or ’worst to determine which selection mechanism to use (after selecting the best vector, should get the next best, a random vector or the worst).

Hand in your revised code and a report (no more than 1 page) describing what you changed, why, and how much better (or worse) it works.  You do not need to hand in any output.

