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Maximal singular integrals

NICOLAS TH. VAROPOULOS

Abstract. We prove the L p boundedness of the maximal operators attached to
the singular kernels introduced in [1]. These kernels are obtained by multiplying
(pointwise) a classical convolution Calderon-Zygmund kernel with the perturbing
factor [a]x,y (cf. below). The importance of these perturbations lies in potential
theoretic applications (cf. [3, 7]).
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0. Introduction

0.1. Notation and statement of the theorem

In this note I shall examine maximal operators that are related to the singular inte-
grals that were introduced in [1] (cf. also [7]). I shall preserve the notation of [1, 7]

and denote [a]x,y =
1∫

0
a(x + t (y − x))dt ; x, y ∈ R

n, a ∈ C∞
0 (Rn). I shall

also use the abbreviation F([a]x,y) = F([a1]x,y, · · · , [ak]x,y) for a1, · · · , ak ∈
C∞

0 and where F(z1, · · · , zk) ∈ C N (N ≥ 1) will denote throughout some suf-
ficiently smooth function of k complex variables. We shall denote throughout by
� ∈ Lr (�) (r > 1) where � = [x ∈ R

n; |x | = 1] is the unit sphere and where
Lr or Lr denotes throughout the Lebesgue space on the appropriate measure space.
The condition

∫
� = 0 will be assumed throughout.

We shall be concerned in this paper with the following kernel and the corre-
sponding principal value operator and the associated maximal function:

K (x, y) = �

(
x − y

|x − y|
)

|x − y|−n F
([a]x,y

) ; x, y ∈ R
n , (0.1)

f �−→ Kε,M f (x) =
∫

ε<|x−y|<M

K (x, y) f (y)dy , (0.2)

K ∗ f (x) = sup
ε,M

∣∣∣Kε,M f (x)

∣∣∣ ; f, a j ∈ C∞
0 , 1 ≤ j ≤ k . (0.3)
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