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Problem: Find the largest integer n such that 2" divides the product
2017 - 2018 - 2019 - ... - 4031 - 4032.

Justify your claim.

Solution: The largest such is n = 2016.
This problem is the special case of the following general problem:
(n+1)(n+2)...(n+n)

is divisible by 2" but not divisible by 2"*!. Amongst integers n + 1, n + 2,

..., 2n there are n — | 5] integers divisible by 2, || — [} ] integers divisible
by 4,... |527) — [ 4] integers divisible by 27, etc. Thus the highest exponent

k for which (n + 1)(n + 2)....(n + n) is divisible by 2* is:

k== + G-+ (e - lE) + o =n



