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Problem: Find all natural numbers n for which

√
1 4 . . . 4︸ ︷︷ ︸

n-times

is an integer number.

Solution: 1 4 . . . 4︸ ︷︷ ︸
n-times

is a perfect square for n = 2 and n = 3, 144 = 122 and 1444 =

382. Let us prove that for all values of n ≥ 4, 1 4 . . . 4︸ ︷︷ ︸
n-times

is not a perfect square.

Suppose that 1 4 . . . 4︸ ︷︷ ︸
n-times

= m2. Then m = 2k and direct substitution yields k2 =

36 1 . . . 1︸ ︷︷ ︸
n−2-times

= 36 1 . . . 1︸ ︷︷ ︸
n−4-times

00+11. Modulo 4, right hand side is 3, but k2 is 0 or 1 (indeed,

if k = 4`+ i, i = 0, 1, 2, 3, then k2 = 4p+ i2 = 0, 1, 4, or 9 modulo 4). Contradiction.


