Problem N4002

Let A be a finite set of integers, each greater than 1. Suppose that for each integer n, there is some 
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 or s. Show that there exist 
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 (u, v need not be distinct) such that 
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 is prime.

Solution

Denote 
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 as the smallest prime factor of t. Let 
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There exists 
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 divides both s and n, so we must have 
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Let q be the largest prime factor of s. Now q divides n, so 
[image: image13.wmf]()

qpr

=

 for some 
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We claim that 
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. Clearly, q divides both r and s. Any prime smaller than q does not divide r. Moreover, n is a product of distinct primes, thus so does s. That means q divides s exactly once. Also, any prime larger than q does not divide s. This proves the claim. In addition, since 
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 and q is prime, the result follows.
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