J. Math. Study Vol. 56, No. 4, pp. 392-411

doi: 10.4208/jms.v56n4.23.06 December 2023

A Remark on Weighted (L?,L")-Boundedness for Rough
Multilinear Oscillatory Singular Integrals

Weijin Yan*

School of Mathematical Sciences, Xiamen University, Xiamen 361005, China.

Received September 8, 2022; Accepted May 29, 2023;
Published online December 26, 2023.

Abstract. This paper studies the weighted (L?,L")-boundedness for a class of multi-
linear oscillatory singular operators with real-valued polynomial phases and rough
homogeneous kernels belonging to Llog™ L(S" 1), and establishes two criteria on the

corresponding weighted bounds for such operators.
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1 Introduction

Let us consider the following multilinear oscillatory singular integral operator T4142 de-

fined by

T4 f (x) ZP'V'/]Rn e |n+M 11_[le ) (v)dy,

Ixy

and the corresponding truncated operator without phase 54142 defined by

SA]rAZf(x):p‘V'/x—yﬂ |x— yl”*M 1HRm] .

where P(x,y) is a real-valued polynomial on R” xIR", mq,my€IN, M=m1+miy, Rm].(
denotes the m;-th remainder of the Taylor series of A; at x about y, more precisely,

1 .
Ruy (Ajxy) = Aj(x)— ¥ —DYA[(y)(x—y)", j=12

Y
\’y|<m]
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Operator of this type has been studied in several works. In 1998, Chen, Hu and Lu [1]
studied the case for Q€ L7(S"!) (1< g <o) and A; has derivatives of order m; —1 in
BMO(IR"), A, has derivatives of order my, in L"0(IR")(1 < rg < o0), and showed that if
P(x,y) is a non-degenerate real valued polynomials, then T4142 is bounded from L? (R")
to L"(R") if and only if $4142 is bounded from L (R") to L' (R"), where 1/r=1/p-+1/r,.
Subsequently, [8] and [9] studied the special cases of [1] and given the weighted results,
respectively. We [19] recently obtained the weighted version of [1]. In addition, Lu and
Yan [15] extended the results of [1] to the case Q € Llog " L(S"~!), by assuming that A; is
a radial function and has derivatives of order m; —1 in BLO(IR"). In this paper, we will
extend the results in [15] to weighted cases.
Before formulating our main results, we first recall some relevant definitions.

Definition 1.1 ([7]). (i) Suppose that w(r) >0 and w € Lj,.(Ry). For 1 < p < oo, we say
weAy(Ry), if there is a C >0 such that forany ICR,

1 L Loy 1)
w(r)dr w(r) dr <C<oo.
1] /1 1] /1
Moreouver, if there is a C >0 such that
w*(r)<Cw(r) ae. reRy.

then we say w € A1 (R.), where w* denotes the Hardy-Littlewood maximal function of w defined
by

w*(t)= su /
e T
(ii) For 1 < p < 0o, we denote
Ay(Ry)={w:w>0,w€ Lipe(Ry) and w? € Ay (IR )}
Definition 1.2 ([15]). Let b(r) € Ljoc(R+). We say b(r) e BMO(IR ), if

1
[bllBmo,+ = sup f/|b(r)—b1|dr<oo,
ICIR+|I| I

where by = I\~ [,b(r)dr and I is an interval in R..

Definition 1.3 ([5]). A locally integrable function a(x) will be said to belong to BLO(R") if
there is a constant C such that for any cube Q

mg(a) —ggéa(x) <C,

where mg(a)=|Q|~ 1fQ x)dx. If a € BLO(IR™), then we denote

la||pLo=sup{mgq(a)— infa(x)}.
Q xeQ



