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Abstract. In this paper, we obtain the boundedness of the parabolic singular integral oper-
ator T with kernel in L(log L)'/?($"~!) on Triebel-Lizorkin spaces. Moreover, we prove the

boundedness of a class of Marcinkiewicz integrals to 4(f) from || f]] .04 ®") into L”(R").
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1 Introduction

Let §*~! denote the unit sphere on the n-dimension Euclidean space R" and f3, > f, 1 >

.-+ > By > 1 be fixed real numbers. For each fixed x = (xj,--- ,x,) € R", the function

nx2

F(xvp - i
) ;pzﬁi

is strictly decreasing of p > 0. Therefore, there exists a unique p = p(x) such that F(x,p) = 1.
Define p(x) =7 and p(0) = 0. It is proved in [10] that p is a metric on R” and (R",p) is called
the mixed homogeneity space related to {B;}7_,. For any x = (x1,x2,--- ,x,) € R", let

X = pﬁ1 COS (1...COS Q,_2COS Pp_1,
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Xy = p/32 COS (1...COS (o, o Sin Q,,_1,

Xp_1 = pPr=Tcos @y sin s,

x, = pPrsin ;.

n

Then dx = pP~1J(x¥)dpdc, where B = Zﬁi,x’ € 5" !, and pP~1J(x') is the Jacobian of the
i=1

above transform. In [10] Fabes and Riviere pointed out that J(x') is a C* function on §"~!, and

1 <J(xX) <M. For A >0, let B; = diag[AP!,- .- 1P] be a diagonal matrix. We say a real valued
measurable function Q(x) is homogeneous of degree zero with respect to B if for any A > 0
and x € R"

Q(Byx) = Q(x). (1.1)

Moreover, we assume that Q(x) satisfies the condition

[ e)I()do () =o. (1.2)

Let o > 0 and
Liogly* (") = {@: [ 100)lIog" (2 +190/))do(y) <=}
It is well known that the following relations hold:
LY(S" N(g>1)CLlog"L(S" Y CcH'(s" ) cL(s" ),
L(logL)P(5"~1) C L(logL)*(S"~"),0 < a < B,
L(logL)*(s" Yy CcHY(s" ™), a>1,
where H'(S"~!) is the Hardy space on the unit sphere. While
LogL)*(s" Y g H' (" 1)  L(logL)*(s" 1), 0<a<l.

For y > 1, let Ay(R™) be the set of all measurable functions 4 on R satisfying the condition

R 1/y
sup (Rl / \h(z)]Ydt> < o,
R>0 0

and A.,(RT) = L”(R™). Also, define H,(R™) to be the set of all measurable functions 4 on R*

satisfying the condition

d[ 1/7
HhHLY(Rﬁ%) = (/R+ |h(l‘)|77) <1,



