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Let n be a natural number greater than 1. Further
let a1, · · · , an be a sequence of any n distinct natural
numbers. Prove that in the sequence above, either there
is a number that is divisible by n, or there are two distinct
numbers whose difference is divisible by n.
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Discussion:
Clearly

ai = nki + ri, 0 ≤ ri ≤ n− 1

for i = 1, · · · , n.
If rj = 0, for some j, then aj is divisible by n.
If ri ̸= 0, for all i, then there are not more than n − 1 distinct values for

all the remainder terms. However, there are n numbers in the sequence, hence
there are at least two terms am and al with rm = rl. It easily follows that am−al
is divisible by n.


