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Programming Assignment #3
(The Knight’s Tour)

I.
The Knight’s Tour
Beginning on a given square of a chessboard, a Knight makes as many successive moves as possible with the objective being to visit each square exactly once.  For a move to be legal, the destination square must be within the bounds of the chessboard and must not have been visited previously.  When there are no more legal moves, the tour ends.

(A complete tour is one where each square is visited exactly once. A perfect tour is a complete tour in which the Knight winds up exactly one move away from its starting position.)
II.
“Ain’t It Funny How the Knight Moves?” - Bob Seger
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             The Eight Possible Moves of the Knight

We may describe each of the 8 possible moves in terms of its vertical (row) and horizontal (column) components.  For example, a move of “type 0” (see chart) increases the current column by 2 and decreases the current row by 1.  A “type 4” move decreases the current column by 2 and increases the current row by 1.

The eight possible moves may be described by two one-dimensional arrays, rowMoves and colMoves as shown below:
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The indices 0..7 represent the 8 different types of moves. For each type of move, the rowMoves array stores the offset in the row and the colMoves array stores the offset in the columns. 
I.e. suppose the variables currentRow and currentCol store the row and column of the Knight’s current position.  Then to make a move of type moveNum where moveNum is between 0 and 7, inclusive, we can use:



currentRow = currentRow + rowMoves[moveNum] ;


currentCol = currentCol + colMoves[moveNum] ;

III.
The Assignment
Write a Java program to attempt 1000 tours.  The Knight will begin each tour at square [0][0] of the chessboard and make each move at random.  Output will include:
1. A record of the most successful tour (i.e, the one with the largest number of moves).

Print the tour as an 8 by 8 matrix with the entries showing the positions of the Knight in order as it moves. If a given square was not reached during the tour, an asterisk should be printed in that position.  Example:



 Tour Number: xxx



 Number of Moves: 64 (a complete tour)

                 =====================================

                  1   22    3   18   25   30   13   16

                  4   19   24   29   14   17   34   31

                 23    2   21   26   35   32   15   12

                 20    5   56   49   28   41   36   33

                 57   50   27   42   61   54   11   40

                  6   43   60   55   48   39   64   37

                 51   58   45    8   53   62   47   10

                 44    7   52   59   46    9   38   63

2. The number of tours of each length (1..64).  If there are no tours of a given length, do not print anything regarding tours of that length.
IV.
Specifications
Implement four separate classes, summarized below:
1. 
A class to implement a chessboard as an “8 by 8”  two-dimensional array


Responsibilities of a ChessBoard object
· knows the contents of each square (row and column intersection)

· can tell you the contents of a given square
· can place a number in a given square
· can return a representation of the board as a multi-line String

2.  A class to implement a Knight


Responsibilities of a Knight object
· knows its current position (row and column) 

· knows the eight types of moves it can make
· can tell you it’s current row and column

· can determine whether a move of a given type is legal or not

· can move

3.  A class to implement a Knight’s Tour


Responsibilities of KnightsTour object
· knows the number of moves of the longest tour

· knows how many tours of each length were done

· can conduct a tour. I.e. create ChessBoard and Knight objects, place the Knight on the board, and have the Knight move until there are no more legal moves

· can return the number of moves of the longest tour, a record of the longest tour, and the number of tours of each length as a multi-line String

4.  A test class


Your test class will create a KnightsTour object, get the number of tours from the user (use 1000 in the run you hand in), and call the conductTour() method of the KnightsTour class that many times.  After all tours are completed, it will write the results to a file
V. Due Date – Thursday,  October 15th, at 12:30p

VI. Upload Two (2) Files to Canvas

1. a zip file of your NetBeans project folder, including the output file  

2. a Word doc with your name to get feedback.  This is a separate upload and is not included in the zip file.  Both files will be uploaded via the same link, using the [+] button.

· Follow all directions on the “Submitting Your Assignments” document to make sure you receive credit! 
· Although there will not be a separate grade for the Javadoc, your classes should meet all the standards for documentation – Javadoc and internal – and style covered in Unit 1 and discussed in class.
