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Abstract. This paper obtains a criterion on the weighted L”-boundedness for a class
of multilinear oscillatory singular operators with real-valued polynomial phases and
rough kernels belonging to the block spaces.
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1 Introduction

We will work on R”,n > 2. Let (2 be a homogeneous function of degree zero with mean
value zero on the unit sphere S5"=1 Define the oscillatory singular integral operator T by

_ iP(x, Q(x B y)
Tf(x) = pV. /]Rne ( ”Wf(y)dy,
where P(x,y) is a real-valued polynomial on R” x R". In 1987, Ricci and Stein [14] first
studied the L7 boundedness for T with smooth kernel. In 1992, Lu and Zhang [13] ex-
tended the result of [14] to rough kernel case and established a simple criterion for LF-
boundedness of these operators. In 1998, Chen, Hu and Lu [1] studied the multilinear
oscillatory integral operator defined by

: Q(x—y)
— iP(xy) .
TAf() = [ e e R (A ) f )y,

where Q € L1(S"!) for some q¢ > 1, P(x,y) is a real-valued polynomial defined on
R" x R" and R;,+1(A; x,y) denotes the (m + 1)-th (m > 1) remainder of the Taylor series
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of A at x about y, more precisely,

Rusa(Aix,y) = A(x) — ¥ ~DVA@)(x —y)7,

1
ly|<m v

and D"A € BMO(RR") for all multi-indices |y| = m. They showed that for any nontriv-
ial real-valued polynomial P(x,y), the LP-boundedness of T4 is equivalent to the cor-
responding LP-boundedness of S4, the truncated operator of T4 without phase. Subse-
quently, Ding, Lu and Yang [6] extended the result to the weighted case.

On the other hand, to study the boundedness of singular integrals with rough kernels,
Jiang and Lu [9] introduced in the block space Bg’v(S””) (g > 1, v > —1), and Keitoku
and Sato [10] pointed out that

UL(s™h) c By (s" ") Cc By»(s"), V—1<uv <o,

r>1

which are proper inclusions. Also from [10], we know that By°(S"~!) is not contained
in L(log" L)1*¢(S"~1) for any ¢ > 0 although the relationship between 32’0(5”4) and
Llog" L(S""1) remains open.

In 2004, Lu and Wu [12] discussed the LP-mapping properties of T4 under the as-
sumption of that () € Bg'v(S””) for v = 0, 1. In this paper, we will extend the results
of [12] to the weighted cases. Before stating our results, let us first recall some related
definitions.

Definition 1.1 (cf. [11]). A g-block on S"Visan L7 (1 < q < o) function b(-) that satisfies
(i) supp(b) C Q,
(i) [|b]lpa(sny < [QIVT7Y,

where Q = S"1N{y e R": [y — | < pforsome € S" Land 0 < p < 1}.

Definition 1.2 (cf. [11]). For v > —1, the block spaces BS’U on S"~1 are defined by
By (") = {Q e LI(s" ) : Q) = L Cbi(y), MIP({C}) < oo},

where {Cs } is a sequence complex numbers, each b is a g—block supported in Qs, and

v+1
My*({Ch) = LIG| {1 " <1°g+ |5|> }

Definition 1.3 (cf. [13]). (i) A real-valued polynomials P(x,y) is called non-trivial if P(x,y)
cannot be written as Py(x) + Py (y), where Py and Py are polynomials define on R™.



