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Home Work Assignment 1: Local Search
Out: 02-25-2015, Due: 03-11-2015

We will explore how local search works in the context of the n-queens problem.

Things to Do

You will write programs for the following. You can do more if you want for extra credit. The homework
is open-ended and as a result, you should do the basics and extend it any way you can.

1. We have discussed the n-queens problem in class. We have also discussed the use of local search
to find a solution to it. Assume n = 8. Solve n-queens problem using the basic hill-climbing
approach. Keep track of time taken, the percentage of problems you can solve and the percentage
of problems you cannot solve, and the number of steps for solution or failure. You can find relevant
discussion in the handout from the book on Artificial Intelligence by Russell and Norvig [1] and
in Marsland’s Machine Learning text [2]. Obviously, you need to start with a random starting
configuration and solve the problem many times to obtain percentages and average time taken
and average number of steps to success or failure.

2. As discussed in class and in [1], allow k number of sideways moves and show improvements or
lack thereof, in terms of the metrics discussed in the previous sub-problem. You should vary the
value of k.

3. Allow random restarts and obtain the metrics again. You can make the number of restarts a
parameter.

4. Combine random restarts with sideways moves and solve the problem again.

5. Perform any other extensions to hill-climbing you can and obtain results.

What to Hand in

You will submit a 2-4 page paper with a title and your name. Use the IEEE Author style you have
been using for the semester project papers you have been writing for the class. In the paper, you will
have a short section with an appropriate heading for each question asked or extension you perform.
Describe in this section how you carry out the step in question. You will also have a section called
Results. Here, you will present your findings in terms of discussions, tables, graphs and any other
visuals as you deem appropriate.
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