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Write a program, which will solve a complex problem using a genetic algorithm solution. Your parameters will include population size, generation count, fitness, mutation rate, crossover point, and number of best responses required. 

The problem you are solving is the Traveling Salesman Problem. In it, a set of cities have to be visited exactly once, such that the sum of the distances is a minimum. Since the cities have (x,y) coordinates, you can easily compute the distance between any two cities. Since the cities be chosen in any permutation, there will be a total of n! city orderings to be considered. With n = 10, there are already over 6.6 million orderings. 

The sequence of operations in a GA processor are as follows:

1. Initialize Initial Population

2. Evaluate Population  (fitness test)

3. Amplify Top k Percent

4. Crossover Population

5. Evaluate Population

6. Mutate Population

7. Evaluate Population

8. Repeat 3 – 7 Until Done

For example, suppose you need to find a shortest path to a set of cities, such that al cities are visited exactly once. Your file might have the following data:

80        ( 10 cities each with a sequence number 1 – 10 stored in a byte each )

150 ( population size )

0.03 ( mutation rate )

10
(number of best solutions)

23 67 66 122 233 433 11 655 22 55 544 233 …

where the last line represents the (x,y) coordinates of each of the 10 cities in the search.

In either of these two programs, the results will be the same. The program will return the k  best solutions found during the processing.

As in any genetic algorithm processing an important aspect is to select the encoding of the problem which will be manipulated by the genetic process. Write your program so that it can solve a TSP problem of a general size.


































