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I shall prove by induction that for any positive number n, 33n+4 + 72n+1 is divisible by 11.

P(n): 33n+4 + 72n+1 is divisible by 11

For P(1) I have to prove that 37 + 73 is divisible by 11. I calculate the number, obtaining 2530, which is 11 * 230.

Now, I shall assume that P(n) is true for a fixed number n and I shall prove that P(n+1) is also true:

33(n+1) +4 + 72(n+1) +1 = 33 33n+4 +72 72n+1 = 27 (33n+4 + 72n+1) + 22 72n+1
The first term is divisible by 11 (seen from P(n)) and the second one is evidently divisible by 11, so their sum is a multiple of 11.

So, I have proved that P(n+1) is true. By induction, P(n) is true for any positive n.

Note: 33n+4 + 72n+1 is divisible by 11 for any non-negative n. This is seen by direct inspection of the previous expression for n = 0.
