C5: Internet Programming

J011 - Magic Square(1)


Topics - 2 - Dimensional array (Matrix) and nested for loops. 
Introduction

A “Magic Square” is a grid of numbers arranged such that the totals of the rows, columns and the main diagonals all add up to the same number. The extra condition is that all the numbers must be different, otherwise it is too easy!

Here is a 3x3 magic square:-

	
	8
	3
	4
	Note that all the rows, cols and the diagonals

	
	1
	5
	9
	all add up to the same value, 15

	
	6
	7
	2
	


Instructions

1.
Create a new project called J011_MagicSquare
2. 
Enter and compile the source code for the MagicSquare and Test classes. 

3.
Run the main( ) method of the test class. 


Questions

1.
Which property of MagicSquare is used to hold the size of the magic square?

2. 
Describe the two different activities taking place in lines 4 and 9 ?

3.
What are the values of nn in calculated by the statement in line 12 when n is 3, 5, 7 and 11 ? 

4.
What is the function of the % symbol used in line 16?

5.
What is the scope of variables i and j defined in lines 24 and 25?

6. 
This program will only work correctly for odd magic squares. Modify the program so that it prints an error message is the user requests an even square.

7. 
Modify the program so that it calculates and  prints out the row, column and diagonal totals alongside the magic square in order to prove that it is a true magic square (see Fig 1 as an example)

Fig 1 - Sample output showing totals

	
	
	8
	3
	4
	=15

	
	
	1
	5
	9
	=15

	
	
	6
	7
	2
	=15

	
	=15
	=15
	=15
	=15
	=15




1 public class MagicSquare
2 {

3 int n; // size of square

4 int [] [] m; // matrix is double subscripted array

5 public MagicSquare(int size)

6 {

7 n = size;

8 m  = new int [n][n]; // construct matrix of size n

9 int num = 1;      // local variables

10 int nn = n*3/2;   // needed in calculation loop

11 for (int i=0; i<n; i++){

12    for (int j=0; j<n; j++){

13      m[(j-i+nn)%n][(i*2-j+n)%n]=num++;

14 } // next j

15 } //next i

16 } // end constructor MagicSquare()

17 public void print()

18 {

19 for (int i=0; i<n; i++){

20    for (int j=0; j<n; j++){

21      System.out.print(m[i][j]+"\t");

22 } // next j

23 System.out.println();  // start a new line

24 } //next i

25 } //end method print()

26 } //end class MagicSquare

27 public class Test
28 {

29 public static void main(String [] args)

30 {

31 MagicSquare ms;

32 ms = new MagicSquare(3);

33 ms.print();

34 }// end method main()

35 }// end class Test
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