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Abstract

In this paper, the author establishes the boundedness in weighted
Lp,ω(Rn+1;E) spaces on Rn+1 with parabolic singular integral operators. The
conditions of these theorems are satisfied by many important operators in analy-
sis. Sufficient conditions on weighted functions ω and ω1 are given so that cer-
tain parabolic singular integral operator is bounded from the weighted Lebesgue
spaces Lp,ω(Rn+1; E) to Lp,ω1(Rn+1;E).

In this paper, the author establishes the boundedness in weighted Lp,ω(Rn+1;E)
spaces on Rn+1 with parabolic singular integral operators. The conditions of these
theorems are satisfied by many important operators in analysis. Sufficient condi-
tions on weighted functions ω and ω1 are given so that certain parabolic singular
integral operator is bounded from the weighted Lebesgue spaces Lp,ω(Rn+1; E) to
Lp,ω1(Rn+1;E). The parabolic singular integral operators by many interesting op-
erators in harmonic analysis, such as the parabolic Calderon-Zygmund operators,
parabolic maximal operators, parabolic Hardy-Littlewood maximal operators, and
so on. See [13] for details.

Note that singular integral operators with Calderon-Zygmund kernels were proved
in [11] and for singular integral operators, defined on homogeneous groups, in [12],
[7] (see also [6]).

Let Rn be the n-dimensional Euclidean space of points x′ = (x1, . . . , xn), |x′|2 =
n∑

i=1
x2

i and denote by x = (x′, t) = (x1, . . . , xn, t) a point in Rn+1. An almost

everywhere positive and locally integrable function ω : Rn+1 → Rn will be called a
weight.

Let us now endow Rn+1 with the following parabolic metric introduced by Fabes
and Riviére in [4]:

d(x, y) = ρ(x− y), where ρ(x) =

√
|x′|2 +

√
|x′|4 + 4t2

2
. (1)

A ball with respect to the metric d centered at zero and of radius r is the ellipsoid

Er(0) =
{

x ∈ Rn+1 :
|x′|2
r2

+
t2

r4
< 1

}
.

Obviously, the unit sphere with respect to this metric coincides with the unit
sphere in Rn+1, i.e.,

∂E1(0) ≡ Σn+1 =



x ∈ Rn+1 : |x| =

(
n∑

i=1

x2
i + t2

) 1
2

= 1
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