PROBLEM OF THE WEEK
Solution of Problem No. 5 (Fall 2012 Series)

Problem:

Show that every set of n + 1 integers chosen from {1,2,...,2n} contains a pair
of integers such that one is a multiple of the other.

Solution: (by Steve Spindler, Chicago)

Consider the largest odd divisors of each of the n + 1 integers. They form a set of n + 1
odd integers between 1 and 2n. But there are only n odd integers between 1 and 2n, so by
the pigeon—hole principle at least two of the largest odd divisors are equal. The smaller of
the two original integers divides the larger, since they differ by only a factor of a power of
two.
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