	AP Computer Science II


	Java Unit Lab Assignment # 26b

	The "Knight's Tour" Program


	90 & 100 Point Versions

	Assignment Purpose:

The purpose of this assignment is to review and practice Java program coding and problem solving for a challenging assignment with Java two-dimensional arrays.



Write a program that tries to solve the famous “Knight’s Tour” problem.  This problem concerns the movements of a Knight on a chessboard.  The Knight moves only in a unique “L-shaped” pattern.  The chessboard below shows eight possible moves for a knight from position [4][4] on the board.
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Consider any one of 64 starting positions on the chessboard.  Call that position 1 of the Knight’s Tour.  Now try to move the knight to every position on the chessboard without visiting any square a second time.  An example of a completed knight’s tour is shown below from position [2][2].
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90 Point Version

Your first concern is to write a program that tries to make a Knight’s Tour - without any type of  algorithm - to determine the next move.  Start at any location on the chessboard and start moving the knight until you cannot move any further.  The next example shows a “partial” knight’s tour that starts from position [4][4]. 
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	Lab26b  90/100-point Versions     
	Student Provided File

	// Lab26bst.java

// This is the student version of the knight's tour lab assignment.

import java.io.*;

import java.text.DecimalFormat;

public class Lab26bst

{


public static void main (String args[]) throws IOException


{



System.out.println("\nLab26b 90/100 Point Version\n");



Knight knight = new Knight();



knight.getStart();



knight.solveTour();



knight.displayBoard();


}

}

class Knight

{


private int board[][];


// stores the sequence of knight moves


private int startRow;


// row location where the knight starts


private int startCol;


// col location where the knight starts


private int rowPos;


// current row position of the knight


private int colPos;


// current col position of the knight


private int moves;


// number of location visited by the knight


/*






USED WITH THE 100 POINT VERSION


final private int ACCESS[][] = {{0,0,0,0,0,0,0,0,0,0,0,0},

 





 


{0,0,0,0,0,0,0,0,0,0,0,0},

     




 



{0,0,2,3,4,4,4,4,3,2,0,0},

     




 



{0,0,3,4,6,6,6,6,4,3,0,0},

     




 



{0,0,4,6,8,8,8,8,6,4,0,0},

     




 



{0,0,4,6,8,8,8,8,6,4,0,0},

     




 



{0,0,4,6,8,8,8,8,6,4,0,0},

     




 



{0,0,4,6,8,8,8,8,6,4,0,0},

     




 



{0,0,3,4,6,6,6,6,4,3,0,0},

     




 



{0,0,2,3,4,4,4,4,3,2,0,0},

     




 



{0,0,0,0,0,0,0,0,0,0,0,0},

     




 



{0,0,0,0,0,0,0,0,0,0,0,0}}; 



*/     




 


  


public Knight()


// constructor used to initializes the data attributes


{   


}


public void getStart() throws IOException


// input method to get starting row and col from keyboard entry


{    


}


public void displayBoard()


// displays the chessboard after the tour is concluded


{


}  


private boolean getMove()


// computes the next available knight's move.  Alters RowPos and ColPos and


// returns true if move is possible, otherwise returns false


{


}


public void solveTour()


// primary method that drives the knight's tour solution


{


}

}




	Lab26b  90 Point Version     
	Two Separate Required Outputs

	Lab26b 90 Point Version

Enter row start  ===>>  4

Enter col start  ===>>  4

00  00  00  00  00  00  00  00

00  00  00  00  00  00  00  00

00  00  00  00  00  00  00  00

00  00  00  01  00  25  00  00

00  08  00  26  00  02  21  24

16  27  00  09  22  19  12  03

07  00  17  14  05  10  23  20

28  15  06  00  18  13  04  11

The knight has toured 28 locations.



	Enter row start  ===>>  2

Enter col start  ===>>  2

00  32  00  00  00  00  00  00

00  01  00  33  00  00  00  00

31  00  00  02  39  34  00  00

00  41  26  00  00  03  38  35

15  30  00  40  25  36  21  04

42  09  16  27  12  19  24  37

29  14  07  10  17  22  05  20

08  43  28  13  06  11  18  23

The knight has toured 43 locations.




100 Point Version
Using the Accessibility Algorithm
The problem with the "no algorithm" approach is that it is easy to drive yourself in a corner with no place to go.  The center of the chessboard has many options with potentially eight moves for the next location.  The four corners of the chessboard only provide two possible moves.

A clever approach to improve Knight’s Tour considerably, is to first occupy positions with smaller access, and then move to areas of greater access.  Essentially, this means to fill up the corners and the borders first and then end up in the center.

For the 100-point version you need to instantiate a two-dimensional array called ACCESS, which stores the accessibility values for each position on the chessboard.  With the Access array available, the next Knight move is no longer a matter of “Is there space?”  Now you check all the available positions and move to the square that has the least access first.  The chessboard below shows the accessibility values for each square on the chessboard.
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The chessboard is an 8 X 8 matrix.  Make the ACCESS matrix 12 X 12.  This allows room for two rows and two columns around the chessboard.  Place a zero in these extra border spaces to identify a move that is outside the chess board area.  The object is to move the smallest, non-zero location.

It is also suggested that you create a separate GetMove method.  This method is not shown in the main method.  Call GetMove from the SolveTour method to get the location of the next knight move, if it is possible.

	Lab26b  100 Point Version     
	Two Separate Required Outputs

	Lab26b 100 Point Version

Enter row start  ===>>  4

Enter col start  ===>>  4

33  46  17  60  31  44  15  12

18  49  32  45  16  13  30  43

47  34  61  00  59  00  11  14

50  19  48  01  56  53  42  29

35  02  51  54  00  58  25  10

20  05  38  57  52  55  28  41

03  36  07  22  39  26  09  24

06  21  04  37  08  23  40  27

The knight made 61 moves



	Lab27b 100 Point Version

Enter row start  ===>>  2

Enter col start  ===>>  2

31  46  15  60  29  44  13  10

16  01  30  45  14  11  28  43

47  32  59  52  61  64  09  12

02  17  50  63  56  53  42  27

33  48  55  58  51  62  23  08

18  03  36  49  54  57  26  41

37  34  05  20  39  24  07  22

04  19  38  35  06  21  40  25

The knight made 64 moves
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