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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 T~b(
~f ) 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= ···=ym in (Rn)m+1. We assume K satisfies the follow size condition

|K(x,y1,··· ,ym)|≤
A

(|x−y1|+|x−y2|+···+|x−ym|)mn
(1.1)

for some A>0 and all (x,y1,··· ,ym) with x 6=yj for some j. Let

T : S(Rn)×S(Rn)×···×S(Rn)→S
′
(Rn)

be the m-linear operator with the kernel K defined by

〈T( f1, f2,··· fm),g〉

=
∫

Rn

∫

(Rn)m
K(x,y1,··· ,ym) f1(y1) f2(y2)··· fm(ym)g(x)dy1dy2 ···dymdx, (1.2)
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where f1, f2,··· , fm,g∈S(Rn) and
⋂m

j=1supp( f j)∩supp(g)=∅. The j-th transpose T∗,j of T
is defined by

〈T∗,j( f1,··· f j−1, f j, f j+1 ··· fm),g〉= 〈T( f1 ··· , f j−1,g, f j+1,··· , fm), f j〉,

where f1, f2,··· , fm,g∈S(Rn). It is easy to check that the kernel K∗,j of T∗,j is related to that
K of T via the identity

K∗,j(x,y1,··· ,yj−1,yj,yj+1,··· ,ym)=K(yj,y1,··· ,yj−1,x,yj+1,··· ,ym).

The operator {At}t>0 are assumed to be associated with kernels at(x,y) in the sense that
for any f ∈Lp(Rn) with 1< p<∞

At f (x)=
∫

Rn
at(x,y) f (y)dy

and the condition

|at(x,y)|≤ht(x,y)= t−n/sh
( |x−y|s

t

)

, (1.3)

holds, in which s is a positive fixed and his a positive bounded decreasing function satis-
fying

lim
r→∞

rn+ηh(rs)=0, (1.4)

for some η>0.

Assumption 1.1. Assume that for each i = 1,··· ,m, there exist operators {A
(i)
t }t>0 with

kernels a
(i)
t (x,y) that satisfy condition (1.3) and (1.4) with constants s and η, and there

exist kernels K
(i)
t (x,y1 ··· ,ym) such that

〈T( f1,··· ,Ai
t fi,··· , fm),g〉

=
∫

Rn

∫

(Rn)m
K
(i)
t (x,y1,··· ,ym) f1(y1) f2(y2)··· fm(ym)g(x)dy1dy2 ···dymdx,

for all fi,g∈ S(Rn) (i= 1,2,··· ,m) with ∩m
j=1supp( f j)∩supp(g)=∅, and exist a function

φ∈C(R), with suppφ⊂ [−1,1] and a constant ε> 0 such that for every j= 0,1,··· ,m and
every i=1,2··· ,m, we have

|K(x,y1,··· ,yj−1,yj,yj+1,··· ,ym)−K
(i)
t (x,y1,··· ,yj−1,yj,yj+1,··· ,ym)|

≤
A

(|x−y1|+···+|x−ym|)mn

m

∑
k=1,k 6=i

φ
( |yi−yk|

t1/s

)

+
Atε/s

(|x−y1|+···+|x−ym|)mn+ε

for some A>0, where t1/s ≤|x−yi|/2.


