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Abstract. The strong type and weak type estimates of parameterized Littlewood-Paley
operators on the weighted Herz spaces Ks’p (w1,wy) are considered. The boundedness
of the commutators generated by BMO functions and parameterized Littlewood-Paley
operators are also obtained.
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1 Introduction

Suppose that 5"~ is the unit sphere in R" (1 >2) equipped with the normalized Lebesgue
measure do. Let () be a homogeneous function of degree zero on IR” satisfying () €
LY(s" 1) and

/;”_IQ( ¥)do(x') =0, (1.1)

where x'=x/|x| for any x7#0. Then for 0<p <, the area integral V?),s and the Littlewood-
Paley u; - function are defined respectively by

Q(y—2) 2 gyar\
s 0= ([, |3/, B rcoa] )
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and

1/2
2 dydt
gn+1 ’

An
i <//1Rl <Wt—yl> ;/y <ty (yZ!”Z)Pf(Z)dZ

where A >1and I'(x) = {(y,t) e R%": [x—y| <t}.

Now let us turn to the introductions of the Corresponding commutators of the pa-
rameterized thtlewood -Paley operators above. Let be Ll o (R"), m €N, the commutators
[b™, yQ,S] and [b™, ;"] are defined respectively by

(", 16,51 () ()

(// to /y ly—z) [b(x)—b(z)]" f(z)dz

s<tly—z["°
(6", 1y 1(f) (x)

1/2
B // t A > dydt
A\ Mre 4 |x—y| gl '

In 1990, Torchinsky and Wang [1] gave the weighted L?(IR") boundedness of y%/s and
u,” for p=1and Q€ Lip,(S" 1) (0<a<1). Here, we say that Q € Lip, (S" 1) if

1/2
AN
n+1

and

0 T b b )

—z|<t [y—z|"F

Q) -Q) | < |~y %, ¥,y es L (1.2)

For general p, in 1999, Sakamoto and Yabuta [2] gave L”(IR") boundedness for y%/s and

uy” when Q€ Lip, (5" 1).
Suppose that Q € L($" 1), g > 1. Then the integral modulus wy(8) of continuity of
order g of () is defined by

1/q
wy(6)= ;1'1135( [ lo6x) -0 o)

where 7 denotes a rotation on "1 and ||y || =sup /g1 | 7x' —x'].
Recently, Ding and Xue obtained the following weighted results.

Theorem 1.1 (see [3]). Suppose p>n/2, A>2and Q€ L2(S" 1) satisfies

1
/0 wz(s(é) (14 |logé|)” < oo (1.3)

for some o >1.If 1<p <ocoand w € Ay, then both of ‘”{(J),S and p,"” are bounded on the weighted
space LP (R",w).



