CS 480 Artificial Intelligence                                            fall 2009

Project # 2          Due: September 17, 2009

Goal of the project: This project involves implementing a DFS (Depth-First Search) based solution to a standard search problem. The problem is as follows: A Latin square of order k is a k by k array in which each row and each column has exactly one occurrence of integer 1, 2, …, k. Latin squares are used in many applications – statistical experiment design, bandwidth allocation in optical networks etc. We want to design Latin squares of order k for a given k. In the applications listed above, some of the entries of the Latin square are already given. The goal of the problem is to fill the remaining entries to make a Latin square. For example, consider the following partially filled Latin square:
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It is possible to fill the missing squares to make it into a Latin square. (One way to do so is provided in the next page.) The input to the problem will be a partially filled Latin square, and the output will be a Latin square that completes the given Latin square.

DFS: We will discuss DFS in detail in the lecture. One of the decisions to be made is which nodes are the children of a node. One possible choice is as follows: For a partially filled board B, consider the leftmost cell c is the first (from top) row that is unfilled. For this cell, one can determine the set S(c) of numbers that can be used. Then, this node has |S(c)| children, each obtained by filling the cell of the choices from the set S.

Sample Input/Output: 

We will represent 0 for unfilled squares. The first row contains the dimension of the Latin square. The remaining rows describe the Latin square.
Input: 

7 

0 6 5 0 1 3 4

6 2 0 1 4 0 7

0 3 0 6 0 2 5

4 0 1 0 2 7 0

0 0 0 7 0 0 2
0 4 7 5 0 6 1

5 7 0 4 0 1 0
Output:

7 6 5 2 1 3 4

6 2 3 1 4 5 7

1 3 4 6 7 2 5

4 5 1 3 2 7 6

3 1 6 7 5 4 2

2 4 7 5 3 6 1

5 7 2 4 6 1 3
Submission format: You are to submit your source code (written in a language of your choice) as well as compiled code and a separate file in which the output for the above input is displayed. 
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