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In this assignment we were to write a basic generational genetic algorithm using rank based selection and two point crossover.  The purpose of the algorithm was to solve the all-1’s problem.  In other words, to evolve a string of 32 bits such that it will contain all 1’s.  The population size, blocks size, number of trials, and crossover rate were all variables available to be manipulated in the experiment.


I experimented with several combinations of block size, population size, and crossover rate to get a better understanding of how each affected the performance of the algorithm and its ability to evolve a solution.  A basic observation is that as the block size increases, the more fitness evaluations are required to evolve a solution.  In fact, my algorithm will not evolve the solution within 50,000 fitness evaluations at block sizes over 15.  When the fitness limit was raised beyond 50,000, and then graphed, the curve fit an exponential function; this means that the number of fitness evaluations is exponential to the block size.


With regard to the crossover rate, an interesting effect occurs; when all other variables are held stable and the crossover is changed, the number of fitness evaluations is not affected (within statistical bounds).  While, on the other hand, the population size does have a large effect on the number of fitness evaluations.  As the population size increases, the number of fitness evaluations required also increases.  One explanation for this phenomena is that for each generation, a fitness evaluation of the individuals is required and therefore more fitness evaluations are required simply because the population is larger and not due to the nature of the problem or algorithm.  Due to these findings, the block size has the greatest effect on the performance and success of the algorithm.

