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A Sum of Multiples of Given Primes
E 2005 [1967, 720]. Proposed by W. A. McWorter, Ohio State University

Let py, - - -, p; be distinct primes and # a positive integer, and let &= pip,
-+« p,. Show that there exist nonnegative integers a,, - - -, @, such that
i (kn — 1> .
aipi = — 1.
=1 ? kE—1

Solution by Stanley Rabinowitz, Far Rockaway, N. Y. Claim: If M is any
integer greater than or equal to k, then there exist nonnegative integers ai,

-, a; such that
t

Soapi=M, (t>1).
=1
Proof: The case t =2 is proved in problem E 1967 [1968, 675]. If it is true for
¢t primes, then k=p1p» - + - p;is a linear combination of the ’s with nonnegative
coefficients. But £ and p,;; are relatively prime, so any number =£kp,yy is also
such a linear combination of the (¢41) p’s. Hence by induction our claim is true

forallt=2.
If n>1, %) —1=kn—12k, so the theorem is true for t>1 by the above.

If t=1, we have modulo 7,

pn— 1
(p_ )= om0 =2 (n = p+ 1/ = D!

=12 - (—-D/p—-DI=1

pn——l)
— 1 = ap.
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Hence



