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Let P(X) be a homogeneous polynomial in X = (x,y), Q(X) a positive
definite integral binary quadratic form, and G the group of integral automorphs
of Q(X). Let A(m) = {NeZ x Z : Q(N) = m}. It is shown that if
Y neatm P(N) = 0 for each m = 1, 2, 3,..., then Xy P(UX) = 0.

Let X denote the vector (x, ¥), let P(X) denote a homogeneous poly-
nomial Z;Lo a;x’y"~1 with complex coefficients, and let @Q(X) denote a
positive definite integral binary quadratic form ax? 4+ bxy + cy®. Define

0(r; P, Q) = > P(N)eionr,
NeZxZ

For each m = 1, let A(m) = {NeZ xZ : Q(N) = m}. Note that
Y neatmy P(N) = Oforeach m > 1 if and only if 8(r; P, Q) = 0. Let G denote
the group of integral automorphs (of determinant -+-1) of Q(X). The first
result in [1] states that if P(X) is a spherical polynomial with respect to
O(X)and if §(; P, Q) = 0, then Iy P(UX) = 0. The following theorem
shows that this result holds for any homogeneous polynomial P(X),
spherical or not.

THEOREM. If Y neatm) P(N) = O for eachm = 1, then 3.y P(UX) = 0.

Proof. Let R(X) = X ycc P(UX). Note that R(X) = R(UX) for each
U e G. By hypothesis, 3 yesm) P(N) = 0, so that 3 e om R(N) = 0 for
eachm > 1.

Weber [3] proved that there is an infinite set M consisting of prime
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multiples of d = g.c.d. (a, b, ¢) such that Q(X) represents each me M.
Moreover, by [2, Theorem 1-6, p.20], Q(X) represents each me M
uniquely up to automorphy. Fixing h,, € A(m), we thus have A(m) =
{Uh,, : U e G} for each m e M. Therefore, for each me M,

0= ) R(N)= ) R(Uhy) = ) Rhy)=1[G]" Rlhn),

NeA(m) UeG UeG
i.e., R(h,) =0 foreachme M. ‘
If h,, is the vector (x,, , y,), then x,, and y,, are relatively prime by
definition of M. Therefore, the set B ={yu/xn: meM,x, #0} is

infinite. Write R(X) = X; o b;x’y»—. Each element of B is a zero of the
polynomial 3}, b;t™, so that all the b; must vanish. Hence R(X) = 0.
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