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All of you know what the traveling salesman problem (TSP) is about. It is an NP-complete problem
has intrigued researchers for many years because a good solution to the problem has many potential
applications in real life. Of course, it is of great theoretical interest.

We know that the TSP problem takes exponential time to solve exactly. That is why, researchers
have introduced many heuristic algorithms to solve the problem in an approximate manner. Many
different approaches have been applied to solve the problem, particularly when the number of cities
becomes large.

In this assignment, you are asked to perform experiments with genetic algorithms to solve the TSP
problem. You can use a library for the basic implementation of the genetic algorithm. But, I want
you to develop code for the operators.

Write functions for three of the better algorithms for crossover from Potvin’s paper [Potvin 1996]
we discussed in class. In addition develop functions for the three mutation algorithms, viz., Swap,
Local hill-climbing and Scramble. Combine each method of crossover with each method of mutation.
Make any assumptions necessary. Clearly describe what the assumptions are.

In addition, perform research and implement a fewer newer and “better” crossover and mutation
functions you can find. Provide references. Provide results for these additional functions. Compare
results with the ones you implemented earlier.

Run your program on at least 5 sets of cities. There are many sites on the Web where you can
download TSP datasets. Try to use large sets. Provide comparisons of the various combinations of
methods using tables or graphs.

Here are some sites.

• http://people.sc.fsu.edu/~jburkardt/datasets/cities/cities.html: The instances
are somewhat small here.

• http://myweb.uiowa.edu/bthoa/TSPTWBenchmarkDataSets.htm: There are a lot of instances
here, including the datasets used by Potvin.

• http://www.tsp.gatech.edu/world/countries.html: There are some really large country-
based instances here.

What to hand in: Please write a short paper in IEEE author style describing what you have
done, what results you have obtained, any comments, etc.
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