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On the large sieve with sparse sets of moduli
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Abstract. Extending a method of D. Wolke [10], we establish a gen-
eral result on the large sieve with sparse sets S of moduli which are in a
sense well-distributed in arithmetic progressions. We then use this result
together with Fourier techniques to obtain large sieve bounds for the
case when S consists of sqares. These bounds improve a recent result by
L. Zhao [11].
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1. A general result on the large sieve

Throughout this paper, we reserve the symbols ci (i = 1, 2, . . .) for absolute
constants and the symbol ε for an arbitrary (small) positive number. The �-
constants in our estimates may depend on ε. As usual in analytic number
theory, the ε may be different from line to line. We further suppose that (an)

is a sequence of complex numbers and that Q, N ≥ 1. We set

S(α) :=
∑
n≤N

ane(nα). (1)

Bombieri’s [3] classical large sieve inequality asserts that

∑
q≤Q

q∑
a=1

(a,q)=1
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≤ (N + Q2)Z , (2)

where

Z :=
∑
n≤N

|an|2.
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