8th South African Regional
ACM Collegiate Programming Competition
Sponsored by IBM
Problem A - Yellow balloon
Perfect Squares
A perfect square is a positive integer of which the square root is also an integer, for example, 36 = 6 * 6.
There exists a mathematical theorem stating that every multiple of 4 (greater than 4) can be decomposed into
the difference of two perfect squares, that is, for every integer j ≥ 2, let k=4*j. There then exists two perfect
squares a and b such that k = 4*j = a - b
Note that there may be more than one pair a and b whose difference yields the desired value of k. Your task will
be to find the first such pair, that is, the pair with the smallest possible value of a (subject, of course, to a and b
being perfect squares).
Your task is to, given a positive integer greater than or equal to 8,
1. determine if it is a multiple of four
2. if it is, print out the smallest pair of perfect squares such that their difference yields the desired number.
For example, note that the number 40 can be decomposed as follows:
49 - 9 = 40

where, of course, 49 = 7 * 7, and 9 = 3 * 3.
Input
Your input will be a list of line seperated positive integers. Some of them may not be multiples of 4. These
should be ignored without generating any output.
Note that the smallest input number will be 8, and your largest input number will be 232 - 1, or 4294967295.
Input will be terminated by a value of 0.
Output
Your output must be the equation listing the solution, of the form
<a> - <b> = <k>

where a, b are the two perfect squares, and k is the input value.
Sample Input
40
0

Sample Output
49 - 9 = 40
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