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Problem: Find, with proof, all positive integers n for which 1!42!4-3!4-...4+n!
is a perfect square.

Solution: The only solutions are n =1 and n = 3.
To see this, observe that
=1 114+21=3 114+2143'=9, 11424 3!44!=33.

Therefore, n = 1 and n = 3 are the only solutions with n < 4. For n > 5 we
have that n! is divisible by 10, meaning that the last digit of 1!+ 2! 4 ... +n!
must be 3. On the other hand, the last digit of a perfect square must be 0,
1,4,5,6 or 9. Thus, 1!+ 2! + ... + n! cannot be a perfect square for n > 5.



