CS102: Introduction to Computer Science
Fall 2004

Homework #2
Due Sunday night, October 31, by midnight

A magic square is an N by N grid of squares such that each square contains a distinct integer and the sum of integers in every row, column, and main diagonal is the same.  A normal magic square is a magic square containing the integers from 1 to N2.  For example, here is an example of a normal magic square with N = 5:

	17
	6
	25
	14
	3

	11
	5
	19
	8
	22

	10
	24
	13
	2
	16

	4
	18
	7
	21
	15

	23
	12
	1
	20
	9


Note that the numbers in each row, column, and main diagonal add up to 65.

If N is odd, there is a simple algorithm for producing an N by N magic square.  Start by placing the number 1 in the center column of the bottom row.  Then repeat the following steps:  (1) Move two rows up and one to the right (looping to the opposite side of the grid when necessary).  (2) If the square is empty, place the next number there.  (3) Otherwise, move one square down and one to the left (looping to the opposite side of the gird when necessary) and place the next number there (this square is guaranteed to be empty).
You are going to write a program which allows the user to enter an odd, positive integer N in the range of 1 to 15 and displays to standard output an N by N normal magic square.  If the user does not enter an appropriate integer, he or she should be prompted again until they do.  Hints on how to go about this will be discussed in class!
Here is a sample run:

Enter a positive, odd integer in the range from 1 to 15: 19

Enter a positive, odd integer in the range from 1 to 15: 6

Enter a positive, odd integer in the range from 1 to 15: 7

  38  23   8  49  34  19   4

  30  15   7  41  26  11  45

  22  14  48  33  18   3  37

  21   6  40  25  10  44  29

  13  47  32  17   2  36  28

   5  39  24   9  43  35  20

  46  31  16   1  42  27  12

I suggest using a two dimensional array of integers to store your magic square.  Since there is a maximum size of the square, you can allocate an array large enough to fit any square the program might produce, and only fill in part of it.  Use functions to make your code more readable and elegant!  Include at least one function to fill in your magic square and one function to display the magic square to standard output.

Your homework will be graded out of 100 points with the following breakdown:

· Correctness:  You should follow all instructions exactly as stated above.  75 points.

· Elegance and Efficiency:  You should use the concepts we have learned in class to write your program in a simple, elegant manner.  This includes the use of functions to make your code more readable and elegant.  10 points.

· Format:  Your program should use indentation and other spacing which makes the code readable and easy to understand.  10 points.

· Comments:  You should include one comment at the top of your program indicating your full name and what the program does, one at the top of every function indicating what the function does, and possibly additional comments wherever you think they are appropriate.  5 points.

Submitting assignments:  Your program must compile and run on Cooper Union’s system.  Email me your code (to sable2@cooper.edu) as an attachment.
