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Background:

The purpose of this project is to explore the applications of genetic algorithms, an evolutionary computation search technique, to find approximate solutions to optimization problems. This project will focus on computing the minimum point on a three dimensional graph. The goal is to find the minimum point without testing every single point on the graph, a very computational intensive process. This project will explore various population sizes on the efficiency and effectiveness of finding the answer to the problem.

Description:

Genetic algorithms are used as adaptive algorithms to solve problems of natural evolution. They can be used for a large number of different purposes, not limited to biology, ecology, and genetics. Some problems can be solved using genetic algorithms that would have too large of a search size to solve using other simple techniques, such as depth first search, breadth first search, and A* search. Genetic algorithms can be used effectively to solve optimization problems, as the population of possible solutions evolves over time to get an answer that is approximate, but very close to the exact solution. 

There are many applications for genetic algorithms. Some examples include playing an Othello AI, solving the N queens problem, and optimizing the traveling salesman problem. In fact, any problem that can be characterized by a fitness function can be solved using genetic algorithms. My project focused on solving a graph optimization problem. 

In genetic algorithms, the size of the population is a variable. This variable can effect the speed and effectiveness of the genetic algorithm. If the population is too large, then the algorithm will run slowly, and if the population is too small, there will not be enough possible answers in the gene pool to produce accurate results. 

Another parameter is the selection size. If the population size is larger, the selection size should be larger, and vice versa. In this project, the selection size was a constant based on a percentage (25%) of the population size. 

My project focuses on the effect of population size on the accuracy of the results, while keeping the run time to a reasonable length.

