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Let n be natural number such that 2» + 1 and 3n + 1 are perfect squares.
Prove that » is divisible by 40

Solution by Arkady Alt, San Jose, California, USA.

Let2n+1 = ¢%,3n+1 = p2.Since ¢* odd then g = 2k + 1 for some k € 7 and,
therefore, 2n+ 1 = 2k +1)? < n = 2k(k+1).

Hence, p?> =3 <« 2k(k+1)+1 = 6k + 6k+ 1 = pis odd, thatisp = 2¢+ 1,

for some integer . Therefore, p? = 6k + 6k +1 < (2t+1)* = 6k + 6k + 1 =
21(t+ 1) = 3k(k+1). Then3n = 6k(k+1) =4t(t+1):8 = n:8.

2 = 1(mod5)

p
g = 1(mod5)

Since p? + ¢ = 5n + 2 then p? + ¢* = 2(mod5) < {

n=p?—qg?*=0(mod5).Thus, n: 40.



