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Background:
The Vehicle Routing Problem (VRP) has existed as long as a distributor has needed to deliver items. As such, the VRP has been solved with many different methods, including agent architecture and ant colony modeling. However, these methods have generally been set up for an established organization that has a specific number of vehicles with only a few unique capacities. This project aims to create a program that will solve the VRP, but in a case where all the vehicles could have different capacities. This is the situation faced by some volunteer groups that do not have established vehicle fleets and rely on people volunteering vehicles when something needs to be distributed.

Description:
Genetic algorithms were applied to create a method of solving this problem.  A solution is created that contains a list of routes.  This list of routes visits every single customer in a random order and assignment.  This solution is then copied and a pool of solutions is created.

The program then begins to iterate through generations.  During each generation, each solution in the pool is mutated in some way through one or more of the three operations.  Once every solution has been manipulated, the best solution (the one that requires the shortest traveling distance) is determined.  This is compared against the best solution from the previous generation.  If the new solution is not better than the previous best solution, all the solutions in the pool are removed and the previous best solution is copied enough times to refill the pool.  If the new solution is better than the previous best solution, then all the solutions are removed, and that solution is used to refill the pool.

The project was intended to find a program that would provide very good solutions, not necessarily the best solution.  Time constraints limit the ability to search through every possible solution.  The application of genetic algorithms results in a program than in a reasonable amount of time can find a solution that is significantly improved on the original solution.
