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Abstract. This paper is concerning the commutators generated by the multilinear sin-
gular integral with rough kernels and BMO functions. The boundedness of the multi-

linear commutators Ty ( j? ) is established on the Morrey-Herz space by using the John-
Nirenberg inequality.
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1 Introduction

Let K(x,y1,+*,ym) be a locally integrable function defined away from the diagonal x =
y1=" =Yy in (R")"+1, We assume K satisfies the follow size condition

A

1.1
R yal Ty 1)

K@y ym)l < ¢
for some A >0and all (x,y1,--,ym) with x #y; for some j. Let
T:S(R")x S(R") x---x S(R") =S (R")
be the m-linear operator with the kernel K defined by

T(firfor = fn)8)
= / ) / gy Y1 ) L) fay2) - fon ()@ () Ay yz -y, (1.2)
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where fi, 5, fu,g €S(R") and ;L supp(f;) Nsupp(g) =@. The j-th transpose T* of T
is defined by

(T (fr fia fifi )8 = (T(fi- fivs8 i o fun) S,

where f1,f2,++, fu,§ €S(R™). Itis easy to check that the kernel K*J of T*/ is related to that
K of T via the identity

K*,j(x/yll T /]/j—lzyj/yj+1/ T /]/m) = K(]/jr]/ll Tt /]/j—lzx/yj+1/ Tt /ym)~
The operator {A;};~¢ are assumed to be associated with kernels a;(x,y) in the sense that

forany feLF(R") with1<p<oo

Af)= [ as(xy)fw)dy

and the condition

_ x—y®
lar(x,y) | <he(x,y) =t ”/Sh(%), (1.3)
holds, in which s is a positive fixed and his a positive bounded decreasing function satis-
fying

lim 7" *h(r°) =0, (1.4)

r—00

for some 17> 0.

Assumption 1.1. Assume that for each i =1,---,m, there exist operators {Afi)}bo with
kernels agl)(x,y) that satisfy condition (1.3) and (1.4) with constants s and #, and there

exist kernels Kt(i) (x,y1-++,Ym) such that

(T(f1,-- tfl/ o fm)8)
= /R ) / Ry Gy yn) i) o)+ fu () (x)dyrdya - dy e,
for all f;,g€ S(R") (i=1,2,---,m) with niz " ;supp(fj)Nsupp(g) =D, and exist a function

¢ € C(R), with supp¢ C [-1,1] and a constant ¢ >0 such that for every j=0,1,---,m and
everyi=1,2---,m, we have

Ky, YY) =K (R, 0 Y o1 Y|

A L lvi — il Af/s
< +
<’x_y1’_|_,,,_|_’x_ym’)mnk_l;l;#iqb( t1/s ) <’x_y1’_|_..._|_’x_ym’)mn+e

for some A >0, where t!/5 <|x—y;|/2.



