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1. Introduction

Let n,m ∈ N andd = (d1, . . . , dm) ∈ Rm. Define the family of dilations{δt }t>0

onRm by
δt(x1, . . . , xm) = (t d1x1, . . . , t

dmxm). (1)

We say that8 : Rn → Rm is a (nonisotropic) homogeneous mapping of degree
d if

8(ty) = δt(8(y)) (2)

holds for allt > 0 andy ∈Rn.

Let Sn−1 denote the unit sphere inRn that is equipped with the normalized
Lebesgue measuredσ. For a Calderón–Zygmund kernel onRn,

K(y) = �(y)

|y|n , (3)

where� is homogeneous of degree 0 and satisfies∫
Sn−1

�(y) dσ(y) = 0; (4)

we define the singular integral operatorT�,8 onRm by

(T�,8f )(x) = p.v.
∫

Rn
f(x −8(y))K(y) dy (5)

for x ∈Rm.

The operators defined in (5) have their roots in the classical Calderón–Zygmund
operators

(T�,I f )(x) = p.v.
∫

Rn
f(x − y)K(y) dy, (6)

which corresponds ton = m, d = (1, . . . ,1), and8 = I = idRn→Rn. In their
fundamental work on the theory of singular integrals, Calderón and Zygmund
[1] proved that the operatorsT�,I in (6) are bounded onLp for 1 < p < ∞ if
� ∈ L log+L(Sn−1). Their result is nearly optimal in the sense that the space
L log+L(Sn−1) cannot be replaced by any other Orlicz spaceLφ(Sn−1) with aφ
that is increasing and satisfies

Received May 15, 2000. Revision received August 16, 2000.

407


