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 408 MATHEMATICAL NOTES [June,

 Thus

 (p - iq) n = (p + iq)n (p - iq + 2iq)"

 = (p - iq)n + (p - iq)n-12iq +...

 + ( ) (p iq)(2iq)n' + (2iq)n.

 Therefore (p-iq) divides (2qi)n, and p2+q2 divides (2q)2n. Similarly, p2+g2
 divides (2p)2" and therefore divides (22np2n, 22nq2n) = 22n. Then p2+q2 = 2; but

 this is possible in positive coprime integers only when p q = k = 1, a contradic-
 tion.

 4. Corollary. By writing tan nx as a rational function in terms of tan x, the
 reader may verify the following corollary.

 COROLLARY: The equations

 a n \ n-1
 (-l)k( x2k = 0, a= [ , > 2, n $4,
 k==O 2k+ 1/ 2

 and

 E h2k = o ba= [-] o > 2

 hzave no rational roots.

 A GENERALIZATION OF GAUISS' LEMMA*

 ALEXANDER AIGNER, Graz, Austria

 1. Introduction. We say that a number belongs to the first half modulo a
 number n if it is congruent mod n to one of the numbers 1, 2, * * *, [(n-1)/2],
 and that it belongs to the second half modulo n if it is congruent mod n to one of
 the numbers [n/2]+1, [n/2]+2, * * *, n-1. The well-known Gauss' lemma
 can then be stated as follows:

 A number A is a quadratic residue modulo an odd prime p if and only if an even
 number of the terms

 (1) A, 2A, 3A, . , (p - 1)A/2

 belongs to the second half mod p.

 2. Theorem. In this note we shall prove the following result.

 THEOREM: If p is an odd prime and A is odd, then the number of terms in the
 sequence (1) which belong to the second half mod p is equal to the number of terms
 which belong to the second half mod 2p.

 * Translated and revised by E. G. Straus.
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