
Problem J
Perfect Squares
Time Limit: 1 second

A famous theorem in number theory states that every positive integer can be written as the sum
of four perfect squares. You have noticed, though, that usually fewer squares are enough. For
example, 27 only requires three perfect squares: 27 = 52 + 12 + 12.

You share your observations with a mathematician friend, who rattles off the following perfect
squares facts:

• An odd prime p can be written as the sum of two squares if and only if p → 1 (mod 4).

• If two positive integers a and b can be written as the sum of two squares, then so can their
product ab.

• Every positive integer can be written as the sum of three perfect squares, unless it is of the
form 4a · (8b+ 7), where a and b are some non-negative integers.

This last fact about sums of three squares intrigues you, and so you would like to write a program
that verifies the claim is true by producing the actual squares.

Input

Input contains a single integer n (1 ↑ n ↑ 1012).

Output

If n can be expressed as the sum of three squares, output three integers x, y, and z. Your answer
will be judged correct if 0 ↑ x, y, z ↑

↓
n and n = x2+y2+z2. If there are multiple valid choices

for x, y, and z you may output any of them. You must output exactly three integers, even if n can
be expressed as the sum of two or fewer squares.

If n cannot be expressed as the sum of three squares, output ↔1 and no further output.

Sample Input 1 Sample Output 1

22 3 3 2

Sample Input 2 Sample Output 2

23 -1
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Sample Input 3 Sample Output 3

999999999989 471545 0 881842
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