IT-3708 Assignment # 1 Autumn 2006

 

The objective of assignments 1 and 2 is to gain a deep understanding of genetic algorithms (GA) by implementing and testing them on a few different problems. The GA designed for assignment 1 should be reusable for assignments 2 with some modifications to account for the  different problems and representations.

The Generic Genetic Algorithm
Your general genetic algorithm must include the following basic properties:

a. a population of potential solutions (i.e. individuals) all represented in some low-level "genotypic" form such as binary vectors or lists of real numbers.

b. A method for converting these genotypes into phenotypes. In many cases, this conversion will be trivial.

c. A method for evaluating the fitness of each phenotype. Fitness functions should be very modular such that many different ones can be experimented with.

d. A set (of at least 4) selection mechanisms. These 4 must include fitness-proportionate, sigma-scaling, and tournament selection (See the section on selection strategies in the compendium file evolalgs.pdf).

e. Code for selecting pairs of "mating" parents based on the roulette wheel.

f. Code for the two basic genetic operators: mutation and crossover

g. General control code for running the GA through many generations of evolution.

Your program should be highly parameterizable, so that factors such as population size, number of generations, crossover and mutation rates, etc. can be specified by the user at run-time. Your program should be capable of writing important evolutionary data to a file that can be read by standard graph-plotting software. The most important data to dump to file is the average and maximum fitness of the population at each generation. This will be the basis for the fitness graphs that must be delivered in this and other assignments.

Your program should be object-oriented, with basic classes for populations, genotypes, phenotypes, selection mechanisms, etc. Different problems should all be handled by the same basic classes, although you will often need special subclasses of the genotypes and phenotypes for problem-specific representations. The genetic operators for these subclasses will often be different than those for the general genotype class

The introductory assignment for your GA is to solve the  “Short Taps” puzzles given in the article by Dennis Shasha.   Some of these puzzles are easier than others.  Document the running of your GA on each of the puzzles by showing the plot of maximum and average fitness as a function of the generation number.

Your report should also document the main structure of your GA.  Source code is not necessary, but a few nice diagrams and a good description (in Norwegian or English) are important.  Your report should be 5-10 pages long.  

Remember: the core of your program should be reusable on other evolutionary computation assignments!

