ZEAXEZR (BARZER), 2009, 31 (6): 547 ~551 CN 53 -1045/N ISSN 0258 -7971

Journal of Yunnan University

AEFFEABZNTRRTHRFHMBUEIT

g{" 7;'%’7]‘\1‘2, ;I"/&{‘ii‘—l, g}ﬁ]*ﬁl
(LRSS Bor 5 RGParbe, B DR AST 830046;2. Fradlfee sy NAIEC =~ be, Hids & AT 830012)

FE AR T M a,Bed, ,beBMO 4 1)1, , WAZHRFLH,TI(N N L () B L (B) (1 <p <o ) HF. ZC P
M S E 55 F— M A0 H ormander 5544

K4BIA :BMO,, 384T b G A 5 AR

hESES.0174.2 X EfFRIRAD ;A XERS 0258 —7971(2009)06 — 0547 - 05

Y THE L (R ZE A (1 <p <o) FR— TR K (v, ) ST T HOPERGRE, S48
() (x) = | KGx)f(n)dy, (1)

Hor e B f R B B RS R AL, B LT BT A « #ANTE sR L f S 42 L.
R >0 fllc, >1,24

| K(x,y) - K(z,y) | < CM (2)

lx -yl
HH Ix -yl <c;lx —z| B K(x,y) i 2 525 H ormander 254, 244%3# /& H ormander 2514, B 245 214
LRI T R R g

SCHER[4 ] S — s A5 F(6) AU H ormander 2504 (2) HAEW] T ARSI AF T 24 L' (R") =
1A FLG) WA ) 1 <p < oo BRRGSE. MAR S NS BT B A T IR I AS e T-[ b, TTHE L A5 Lkl
ARIPHEEY a,BeA, b e BMO 410, WZZHF[0,T]1(f) 2N L' (a) BN L"(B) (1 <p <o ) HHMH.

SCHR[4 ] AR5 EE 2 SERH T 254 (6) EL A5 259 H ormander 2544 (2) 55—,

ARSCH RS C7 R T S FAR R E £, H C ATRB S AR

1 HigaiA
gﬁ'kﬁ@ﬁw X{R" )%%Bﬂ}ﬂ,ﬁ'jﬁ%w ﬂ\j*ﬂ %’[ 1 <p < ’%ﬁﬁ,ﬁ?ﬁ C,ﬁ
1 1 R
WLw(x)dx(Wjo(w(x)) "“dx) <cC,

H Ik QCR" A w /2 )& F Muckenhoupt 28 A, (R"). w e A, (R") X HALY
M(w) (x) < Co(x) JLPb AT € R,
X HL M JyhsifER) Hardy — Littlewood 55 (WL3CHR[6 ~91).
Lwed,, 1 <p<o E XL a,Bed, Ho' =a™".
XF T RREL b (x) , MAFAE—F FRIYEEL C HE—D Ik Q f

1
s%pmfo| b(x) - b, | dx < C,

« IR HHA 2008 - 08 —29
EETE K [ AR5 7 B H (10861010) ;5 i K24 e AL 154 %2 Bh 3 H (YX080106) .
fEE Rk F(1981 - ) 5 s A R AR R AR S 43 R T AR
BIREE TTEA (1949 - ) 5 B, S0 1A U, 32 AR AT B O T AR



548 TRREEAR (A RBERR) 31 %

ﬁieAwl<p<w@uD:Lywwmﬁ%%ﬁbeMMMHE%ELﬁ¢%¢%C%Xﬁ

101 sy,

EX 1 UXTE—A1>0,A4, £ FHE X T a,(x,y) s - ue /(R ,p=1,

Au(x) = L”at(x,y)u(y)dy,

it A

Lar) 1S h (o) = es(HEEE 3)
B 5 S VTR A7 M R 5

lirorclr"”s(rz) =0, (4)

Ho e >0, XFER—HB T A, ¢ >0 HEFR A fHEEUT”. 72 CHR[ 10 ], fEBE“ THSFE T 1A,,t >0 [
sharp H KRB M, "f &
M\f = sup %fo L f(y) = A f(n) | dy,
XH t, = P(Q),1(Q) B QWHEKAf e L'(R) (p =1).
R TAEF T AIER , 51 Aids
C,(NH(x) = Egg' Qlflfol b(x) =b(y) "1 fly) 1 dy,0 <r < ce.

KT F— R | TSI 1

SIE 1 4 A,(1>0) A fHAHEIE" & b e BMO, RS T —iRALfe CF (R) i
sup o] 1 A (b = b)) | dy < CHCCLN) ().

ERR FEE feCy (RY) (p>1) JLFAMET x e R,

J,1 4 (b = b 1 dy <UQIT [y, () 1 () = b)f() | dyde <

| Ql_lLL(,h‘o(x’y> L (b(y) = by)f(y) | dydx +

el ’IJOLA+]O\2kOhlo(x,y) | (b(y) = b)f(y) | dydx = T + 1.
DO e B €1
[ <cClQIl ZQI’LLOI (b(y) = by)f(y) | dydx <

CI2QI*LQ|<b<y>—boy<y>|¢ys

Cl QI"J;I ZQI’ILOI (b(y) = b())f(y) | dydz <
CM(C,' () (x).

2(k-1)
ST, xeQ fye2 ™ Q2 Q 0, A lx -yl az’f-lz&hwscs(z )

101

-
IL<cys2")10l -ZLLMQ| (b(y) = b)f(y) | dyde <

€Y 242 1211 (b(y) = b)f(y) | dy <
& 2k+l()



46 4 K RREE  BAARDEHZ A S AR S T IR 549

- (/f—l)ns 2(k-1) k+1 -1 -1 _ 2 2 <
€20y 12 QU [ Q1T 1 (b() = b())f(y) | dady

-1 (k—l)ns 2(k-1) k+1 -1 _ 2 ;<
ClQIT| S 200y 12Q 1 [ 1 (b(y) = b(2))f(y) | dyd

ClQl "f i2<’f">"s(22“"”)cb‘(f)dz <
Q k=1
CM(C,' (f)) (x).

X e — AR 22”’””8(22”"”) < CZ 270 <o (e (4) R B, Kt e > 0.
JIEEE.
2 FEFEKRHILRA

TS BB PR SCER 4 s AE T BRI e .

(a) FF TR L(R) EWARET ) RESCF, XA T8 — AR

(b) fFfEfE —H " fH5 BB, | (1 >0) 5+ TB, 1 —H R k, (x,y) IFHAFE2 N )0, A

f_l UK(xy) - K(xy) | dx < o WAy € R 5

(e) FEAER AL HAFEIT" A, ] (1>0), M K, Ce,y) SATTRAGFF AT i 2

| K(x,y) —K,(x,y) 1 <¢, |t7"+a’ "
x =yl

TH Ix -yl =t ey ,c,,a>0.

BT TR (a) F(h) BT T 255 (1,1) BU2sR (p,p) B, X B 1 <p<2. ]I}, 455 (c)
W I B TRAE L (R) A F, HP 1 <p <oo . FIIAFEIFRATT Y 520 B

FE1 YFEF TR B & (a), (b)), (¢) b be BMO, , WAHF-[b, T]RMN I (a) 5]
riphHARN, X8 (a,B) ed,(w),1 <p<oo.

IERR [EE fe Gy (R") ,p>1, JLTALAL T v e R", 4 Q R AE o, TR B TIERE 1, HRE
UERA

Mi[b,T]f(x) < C(M(C,'(Tf)) (x) + [M(C,/(f)(x))]"). (7)
FIHE (7)) FScik[ 11 ] dE B 2. 2 i fgiiE B s e, BRI AT 7530 2 30 1.

Bf = fois =f-SH

A (LB, T = Ay(b =by)Tf = A,T(b = by)f, = A T(b =b,)f,.
iy

QI 1 TBTIA) = A, L6 TIA0) | dy <
QU1 (b = b)) Ty +1 Q1 [ 1T = bg)fy) () | dy +
QI [ 14, () =) TN () Ty #1 Q17 [ 1A TC(h(y) = b)) () 1 dy +
QU1 (T =4, D ((b() = b)) () ] dy =

L +L+0L+1, +1.

MF 1A
I, <ClQl *jou ol'lj()l (b(y) = b(2))Tf(y) | dy)dz <
CM(CL(T(f))) ().



550 TRREEAR (A RBERR) 31 %

T L, EERET TR L AR, <r <o
1/r

L= C(1o1 [ 1TC() =5 () 17dy) - <

(1 @1 "LI b(y) = by "1 f(y) |rdy)l/r <

1/r

CLQU (11 [ Vb0 =b(2) 171 /() 17dy) de <

CIM(C, (1 f17)) (x) ]
XL, TR A
L<CM(C,'(T(f(x)))).
T A

LsEQU [, (o) TG0 = b)) 1 dyde <

| Q'_ILLQ%WW | T((b(y) = by))f(y) | dydx +

PRy "j@LA+IQ\2th,Q<x,y> | T((b(y) = by))f(y) | dydx = E, + E,.
XFF E,, A H older NEER, 7] 15
E <Cl 2Q|”LOI T((b(y) = b)) (y) | dy <

1/r

1201 [ 1TChG) =bH () 1) <

c(1 2Q|-1f | b(y) = by 171 f(y) I'dy)m < CLM(C, (1 f17) (%) ]
20
XY E, BT E, UEM TS
E, < CIM(C,/ (1 £17) (x) ]
e AT L R (o) A
L<lQl" MW| K(y,2) = K, (7,2) 11 (b(2) = by)f(2) | dady <

®©

[ ! Z(Q)“M (b(z) ~ by)f(z) | dz <

=i kgakg | wyg —z 1" | xy -2

Ckz_lzfm(l zthlilLkuol (b(z) =by)f(2) | dz <

/izka(l 2k+IQ| flJ;WO | b(z) - bO 171 £ fdz)l/r < C[M(Cb'(l £17) Y (x) ]m‘
25 LAER 1 S50 RoT. UEEE.
SE 3k

[1]  X%29. Calderon — Zygmund 25 SR F 38 3 F7E Herz %) Hardy 25 (8] I (945 S0 ], B2zt g 2001 ,30 :447-458.

[2] CALDERON-ZYGMUND. On commutators of singularintergrals| J ]. Studia Math,1975,53:139-174.

(3] JAl, SHAAAR, VL E AR A P ACi T RYIALUE ()] SRR A4l A ARF T, 2008 ,30(2) : 113-118.

[4] DUONG X T, MCINTOSH A. Singular integral operators with non — smooth kernels on irregular domains[J]. REVISTA
MATEMATIC Iberoamericana,1999,15 :233-265.

[5] DENG Dong-gao, YAN Li-xin. Commutators of singularintegral operators with non — smooth kernels[ J]. Acta Math Scientia,
2005,25:137-144.

(6] JIRE. P M]. Jbat: bRt R bk, 1999.



46 4 sk RS BA ARG A S AR S e AL T 551

(7] Ffisdst, TR, S M. ba U Rt Ry 1 ik ,2006.

[8] STEIN E M. Fourier analysis[ M |. Princeton; Princeton University Press,USA,1993.

[9] GARCIA-CUERVA J,RUBIO DE FRANCIA. Weighted norminequalities and related topics[ M ]. Amsterdam — NewYork,
North — Holland , 1985.

[10] MARTELL J M. Sharp maximal functions associated withapproximations of the identity in spaces of homogeneous type andap-
plications[ J]. Studia Math,2004,161 ;113-145.

[11] GARCA-CUERVA J,HARBOURE E,SEGOVIA C,et al. Weighted norm inequalities for commutators of strongly singular in-
tegrals[ J]. Indiana University Mathematics Journal,1991,40.1 397-1 420.

Weighted estimates for commutators of singular

integral operators with non — smooth kernels

ZHANG Lin'?, JIANG Yin-sheng', CAO Yong-hui'
(1. College of Mathematics and System Sciences, Xinjiang University , Urumqi 830046 , China;
2. College of Applied Mathematic , Xinjiang University of Finance and Economics, Urumqi 830012, China)

Abstract ; It is proved that the commutator [ b,T](f) is a bounded from L' (a) to L' (8),1 <p<qg <o,

where a,Be A,, b e BMO 4-11,. The condition of kernel is weaker than the usual pointwise H ormander condi-

tion.

Key words: BMO  ; commutator ; singular integraloperator with non — smooth kernel
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Boundedness of Littlewood — Paley operators and its commutators

ZHAO Kai', WANG Zhen', WANG Lei’
(1. College of Mathematics, Qingdao University, Qingdao 266071 ,China;
(2. Department of Mathematics, Teachers College Qingdao University , Qingdao 266071 , China)

Abstract ; The Littlewood — Paley operators and its commutators were discussed. By the atomic and molecular
decompositions of Herz —type Hardy spaces,the boundedness of the Littlewood — Paley operator g, and the com-
mutator g, , on Herz —type Hardy spaces are obtained.

Key words: Littlewood — Paley operator ; commutator ; Herz — type Hardy space ;boundedness



