%435 F 64 o IR K F F R (B AR 2018 4 6 A
Vol. 43  No. 6 Journal of Southwest China Normal University (Natural Science Edition) Jun. 2018

DOI:10. 13718/j. cnki. xsxb. 2018. 06. 003

eSS ;RF
ETIEE Herz-Morrey T 8 FRIB R

Bk, BFE B
HramoKer B S R R F B . B8 RFE 830046

FE . RN T AR R BRI BT To.,. 5 Lipschitz B 6 A & By 3240 7 (0" » T, J7E 2845 80 Herz-Mor-

rey S [BMKe 4., (R _EA Fk.
X # W TEE; SRS HEF; Lipschitz s 84+ 5 22484 Herz-Morrey %5 [
FESES: 0174.2 XHERIRERL: A XEHE: 1000 -5471(2018)06 — 0011 — 06

WS ' (n=2) 2R PHBANIR, do & S EHYEAY Lebesgue M, W1 Q(x, 2) 2
D XM VYr,ze RRUMAI >0, H 0, A2) =2z, 2);

(i1) J Az, Zds(z) =0, Yz € R";
S

(iii) H 0 H L7 ®HXL (s = Sup(j - \ O(x, Z’) "ﬂg(z’))T < oo,
reR'\J S
W LA B X R LB (s 0 € LR X LS D= D, Jif e = 20, = € B\(0). XF
0< < m Qs ) € L™ (B X L' (S, #2585 40 0K BB T4 X
Rl a—y |

KT AR BT i Sk, B WoCmklT] w9 TR, BiJS . A 22 S0 7 SOk IRV 5 7 1
SMZRZ R T RZFF N OCTE. SCIRL2 ] IEW T T, AL (R 2] LY(R) M5 1.

H SCHk[ 3] WF9E T AR 48 44 Lebesgue 25 [A] il Sobolev 25 [A] DAk . AR 48 #4025 [0 FRIE th TAE R AR ) 12 B A
A ARG SRR Ty RS SUE B )T M T 20 SRR R TR A A . fildn . SCHRL4] R TR
Mo HrhiF 2 2 M 758 F5 50 Lebesgue 25 1] F iy Fvk; SCHRLES] %08 T 20 BOR R 40 5 712 8 4L
Herz-Morrey %I‘ETMI'(Z:QM (R WA R, Hro pCe) BABFREL

SR AT S R R 8 T ) 220 100 3 0 20 A 1 A B BN 2 A4 1 ) LA e AR A ] AT 20 e, POt
MR FRAEEAZELN. o€ Li (R, & XH b M Ty, AW S 3SR T R

(o™, Ta,]f(a) =J Qs 2= 40y — by () dy m e N

/| xr—y |7

SCHRE6 | IR 17 A2 R ) 0 BOR B 3EF T,, SO T AL 15 8 Herz %:*I‘ETJK';}".([) (R EmA#

@ UeRHEM. 2017-09-10
HEEWH . BRARBEELETH(11661075).
TEZ A B WA994 -, L, BEBFse A, 22 F 50T ST
WMEES: A &, ##.



12 HHFERFFROEAHAFIR http://xbbjb. swu. edu. cn % 43 %

PE. 4R, SCHRLT]GEW] T8 T T, 67515 %5% Herz-Morrey 25 MK ¢, (R (17 Bk,
ZLL LS IIR % . A OIS A B B 4 K B B T T, 5 Lipschitz s 80 b A B 25 B 58 e 7

(0" To., | FEAEFEHL Herszorreyél‘lﬂMI'(‘;I*,)(.)(R”)J:E"]ﬁﬁ*‘@. TERUR FZ L Z 0 B A RZ LA
HE 2.

WERR TR | E|[>0. A2 Lebesgue 25 A1 A9 & XL

W pCe): E——>[1, o) En[ll pR%L. B84 Lebesgue Z5[H] L (E) % LR

. P
LA (B = [ RATMEAG X FRATH 9> 0, 4 (%) e <)

Jri R AT AR AR FE AL Lebesgue =5 [i] LI (E) & X

LES(EY: = {f &g WA ETFEKCE, fe L' (K))
T4 R
| ) [\

H S/ H L = inf{7]> 0: j}j( "

dxgl}

L (E) J& Banach 55 [a].
B AR EA R pCo): R ——[1, co) MES, HifF.
p = essinfp(x) >1 pT = esssupp(ax) < co

+ER" €R"

i p'(-) Fon pCo) B FE %0, Eﬂﬁ+ﬁ = 1. & M >} Hardy-Littlewood tf K& F. H 4(R")

FoR AR PETAME MAEL (R EARMEE pC) HMES.
EXNY Q. ) € LR X LS, w,(0) HEM r BB ESH. W5

e
L Dy <

WFK QCxs =) 32 L™-Dini &4, Hh o (6) & XN

1

w,(8) = sup (L”*‘ | QCx, {oz/) —(x, 2 \fda(z/)>?

zER", <8
X pRm R EWER, H | pl= glipl |’ =2 .
S B = € . 2|20 A= BBy, — g, - € 2 Hf y RREEA A, MAFIERL
EX2Y FKa€e R, 0 A <<oo, 0<<g< oo, Hple) € AR". é%‘a%ﬁz Herz-Morrey %5 []
MK, (R & XK

MK&h, (R = {f € LIS R\N{0D: || £ 1] e

qsp(Ce)

G) < oo}
Hrp

L 1
FF W s ey = sup 27 ¢ D32 s | o ey )
€2 il

X3 X 0<<p<1. Lipschitz 23 [A] Lip, (R") S & T 1 2575 pR A b (1925 1) -

H b H Lip,(RD) = sup M
' 2R, 2ty | 2 —y |

TEARH, CRERMEESHIL LN —DIEFE . HHBUELE AR A E T UEARFK. f~gich
Clg<< f<(g.
w1 W pe) € AR WAL

J| p(o) — p(y) |<

< oo

—C

1
log(| x—y ) |z y\<?

C

W p() € AR, B Hardy-Littlewood # K8 T M & L (R) 44 FLi¥).



S

T B HERBRY X BT LT IHM Herz-Morrey = 18] o9 A Fom 13

I 1 & p(e) € AR, MIY f€ L' (R, g € LYO(RY), f1
JR” | S g() | dx < rp H f H LY R H g H L R

;H\:EF' r, — 1+[)1T*[)lj

I 2 Ho<pu<n,r>1,0€ L7 (R) XL (S W& L-Dini 5&/4. E‘ﬁ?’{0<a< s il

%EJI‘ ‘ y ‘<a()Rv )R'U

Bl 31 i p(e) € ARD. #qg€e (pr, o), HENL q(o) K
BRI EE f g, A

1

Rt sy (L | [F @D
dl} < (R ( ){T+ M da}

Qx, x—y) Oz, x)

|1._y|n,u ‘1,|71/4

— — + = R, I
eS) —0—q(1>(r6 )y X

I /g [ oo, < C | f [| pacoms || g I oy

SIE 4 Epi () € BRY, MAFTEIEFEL 6.0, A1 C, XA R P ER B A A 1 m] U7 4
ScB, f:

[ Xs | o amy | S|.\% | As | o1y | S|\ %
e < C({ 15T P C( = )
H XB H L1 R = (‘ B ‘ ) H XB H LA @™ - ‘ B ‘

SIES5 & p(o) € BRY, MAFAEIEFE C, X ia R ik B, f

1 , .
7o s Feee iy, [rom < C

FEI1L B0<u<n 0<q <q <0 At(utm) —mw, <a<m. b€ Lip,(R). Q€ L™ (R) X
L (S™) (> ps)s HXF 0 <1, RAHELEH o (&) 2

1
j wél(j)d5<oo
- o s JIUN . 1 1 + mp A
. PR b 0 < " D pPo e — =& . I—ll )
#rpi () € BRD W 0 <<+ mp THi HE X p.( >jgp1(1) 51D . WA A I 5 %k C

fiti 7

(R™)

ICe" s TandCH Waer, o < CHON Gy oy 1A 1w
Py

/L)

i X VYfeE MK(“*,)I( V(R EX f(a) = Efmx () = 2 £ (o). H o<q1 o R

L2 | a |)vz <> la lE.
j=1 j=1

o™ Ta, JCO | b <sup 2740 Z 2 (| L0 s Ta, 3o |, )=
?gg 9 ldq 2 9taq ( Z | [, Tﬂe#](fj)Xk [ RRa ><n +
k1
sup 274 Z 2 (25 Lo Ta, D g | e )™ +
o ] r—1

L

sup 240 Z 2k 2 I Loms To, I Dy, |l /7<>(H)>(’1 =

Lez k=—co J b+2

I +1, + I
HAeEAMIE L. BoRLo", To, ] BN LA (R 2 L2 (R BA B+, W

L <Clol ;],l:f‘?(F&”) s H Mi
f 1| /7|< )

XL, EER: Hee A j<k—2ULye A A [x—yl~[x]. FH Lip,(R) fE L. A

(R



14 BHMERFFHRORAFF R http://xbbjb. swu. edu. cn

% 43 %

HHE

n—p

[ [o7s To, JCFD () \<J\ ‘Q(;Ly DL b — b 171 £ | dy <

A
J

m " Q( ’ - )
C ” b H Lip, (R" >J ‘| ijx‘”"/ﬁmw‘ | 15 | dy

F g AT A5
H I:bm’ TQ/J](f])X/ H L2 ¢ (R <
‘ .Q('v'_y) Q('a')
|

—y |G [« [ Gtm®

dy

I,PZ(')(R")

X

C H b H I[’jipl}(ﬁ”)JA ‘ f/(y) |

A8 > pi s BRBATTE SUBHERD () s = i+% Sanlm 3, %
P2 (e

s o — ) NC, ¢

G 7. G <
H ‘ ‘.73} ‘11 Cebmp) |.‘ Gebmpy | Xk 42 cps =
H Q('a °*y) o \Q('s') HX H o
n—(ptmf n—Cprtm . Pl o
ey [ Go® [ [~ o B, Il'I G
N N 1 1 1
M8 SCERL12] P HEIs 4. 5.9 DL = —— A
(o) P2 (o) r
-1 —1 +n3
H XBk H LP5 ) (R =~ H XBLv H L2 (R ‘ Bk ‘ T H XBLv H L1 mY ‘ B/ |

3 —J7 1. G 2 Al
<

L™ (R")

H DG, «—y) 00,
le— |

n—Curtmp) | . ‘n*(}rhnﬂ)

JZHw €©))

0

C2u D) (Z—ntprt-mp) ( |2;V1‘ +

a><

¢ Lt prt-mp i~k ! (1),(8)
Cz(l D (F—ntprd ,3)2(» k) (1 +JO apﬂ‘

da)<
CZ(k*l)(%*n‘Hd’mﬂ)
P
100"y Ta, I 2 o, < C25 1617, j £y L | neo o

FRARGE S 4, 512 5 Al Holder R4, 15
I Lo s T-Qw](fj)X/o I L2y S

c2t b

I|p (RM) H f/' H LP1¢ (mYy H X[;j H L1 (/) H Xlsk H 21 @®mY <

C H h H ]IIjip/(R”) H f] H L1 rY H XBJ H 1‘/‘/1(')(|;=‘1“) H XBk H 2/1/1(”(@1”) <
Cz(j kynd, H b|

II”lp (G H ][j H LP1 ¢ (R"

NI}

L

L <Clol T, sup 27t X7 2 2220708 | f oy )" <
B Lez —co

—oo

L b2
Cllol 'I”;i;(ﬁ”) sup 2 B E ( E 2l UG || £ || R )‘11
g Lez =N -

XS 0 << qi << oo 43 2 ML ihie.
%,l 0<<aq <1 Hd" *ETEE%D%%@F(I < no, ﬂﬁ%‘ﬁ

k=2

LS e, a2 D) S22 o,

oo j=—oco



S

T MRS kT A% 353 Herz-Morrey & 18] £ &5 A 15

L o
C H b H /IH:II)I<R”) 516115 Z*U\fﬁ 2 DJat H fj H ’lllpl P Z 2(]*/@)(715l7a)q| <

k= j+2
z[n:;lﬁ”) §up oLigq Z Djady H f H ey <
j=—co
S I
%,l 1< g < ©o© ij‘v *E?)%Ei‘ﬂmﬁ‘a < n81 _J‘,?%
- . L k2 Gk () —a)q; . 2 B —ag I
L<ClolTy e sup zﬂwlﬁz (»2 227 L fi ey )X (»Z 2 ) <
p=—co  j=—co j=—ee
] - L G A7(uo1 —q X p
Clol LiPl,‘?(R”) ?‘ég Zn E ZZMI A Ji I BACIEIS
- 1 - G k)(m)l @a
Clol Ilpl(ﬁ”) f‘é};? @ E 20| I Il L1 (A 2 27T <

—oo k=j+2

,Iu:zpl(ﬁ”) sup 2 1 E 201 || 1 [ oy <

LEZ P

,I”:’) (R") H f” Z/llk“’* (>(R”)

m m ) | 9(179 -T*y) |
L6y Ta DO () < ImﬂﬁuJAJ ‘Jjg,y‘nfwﬁ¢>f}<y> dy

ﬁl@%ﬁgkoﬁ?%jzéﬁ3j',mﬁESﬂ%
[N 7
p ()

Q(x, x
JA _’y ‘71*(/44’;";) f](y) ‘ dy
j
H fj H P ® H 0C, '*y) H L (R") \-—y ‘j’l Curtmp) ‘ 1,:(1(»(@:1) <

o) . 1

C27 | £y o | 1o [Jy ([ 1At e )0 ]

C2 i Grtmad) 95 | fi I e e |l X H Q1 = wnrr st <

> (R")

Co it Getmp)) 9% £ e |l X | ,7()

1R

B HICHCLZ] i 45,9 A1 — = s = L g |2 = o e, | B 17 M
p

‘ [/7'" s Ta.,lj(f_,)(l”) ‘ C27/0 ey H b H Ling (R') H f; H L1 (R H XH,- H LP1) (/"
Y L Ak * ZN a m, T Nno:» L@@ X S i@ LD (
KT I ORI b a > u bt a—noee |y, | <z |y, | O Sk
(12D, A

L oo
< C H b H ;]j:LI,(ﬁ") sup 9~ Laq, 2 D kaqy ( 2 9 G Grtmp—nd,) H f] H L )‘11
8 Lez k=—co fyae

N
H fj H L) @ :27]0( (Zjaql H f] H le](')(ﬁ") )ﬁ <

i 1
ZE (2 fill o, )t =

[=—oco

1
2070 (20 (D20 | £, o e ) )<

i=—oco

2 | £

asA n
ay by (o) (RD



16 HHFERFFROEAHAFIR http://xbbjb. swu. edu. cn % 43 %

e LLid ok LR A, A5

I, <C

mq, | . Laq E : kg E : Gk Getmg—nd,+2—a) \ N
Lipg (R") H / H MKG L (R SUp 27 2nn 2 ) <
17

, k2

Cllol tgpﬁﬂﬁ“) [ MKLXA) ) (R ?glz) 2 M (k;ﬁz’wﬁ ><

C H b | ]I)jiqplg(R”) H f H Z/IIK‘”‘ _)(R")
Z/%% Il ’Iz %H 13 E‘J’fﬁﬁ“v ’fﬁ‘
Il [6m, TQ_F](f) | M,;Z;A%M(Ru) < Cl bl 11”‘1) (& (Al MEKS 5 o (R
S &30k
[1] CALDERON A P, ZYGMUND A. On Singular Integral with Variable Kernels [J]. Applicable Analysis, 1978, 7(7) .
221—238.

[2] MUCKENHOUPT B, WHEEDEN R L. Weighted Norm Inequalities for Singular and Fractional Integrals [ J]. Transac-
tions of the American Mathematical Society, 1971, 161 249—258.

[3] KOVACIK O, RAKOSNIK J. On Spaces L*® and W* * [J]. Czechoslovak Mathematical Journal, 1991, 41(4).
592—618.

[4] CRUZ-URIBE D, FIORENZA A, MARTELL ] M, et al. The Boundedness of Classical Operators on Variable L? Spaces
[J]. Annales Academiae Scientiarum Fennicae Mathematica, 2006, 31(1); 239—264.

[5] IZUKI M. Fractional Integrals on Herz-Morrey Spaces with Variable Exponent [J]. Hiroshima Mathematical Journal,
2010, 40(3): 343—355.

[6] ABDALMONEM A, ABDALRHMAN O, TAO S P. Boundedness of Fractional Integral with Variable Kernel and Their
Commutators on Variable Exponent Herz Spaces [J]. Applied Mathemathics, 2016, 7(10); 1165—1182.

[7] ABDALMONEM A, ABDALRHMAN O, TAO S P. The Boundedness of Fractional Integral with Variable Kernel on
Variable Exponent Herz-Morrey Spaces [J]. Journal of Applied Mathemathics and Physics, 2016, 4(4): 787—795.

(8] T &, BRAW. yEKIL. Hardy =[] F—KH W BHMRSEF [J] BEET A B PO, 2002, 23(3):
289—296.

[9] NEKVINDA A. Hardy-Littlewood Maximal Opeator on L’ (R") [J]. Mathematical Inequalities Applications, 2004,
7(2): 255—265.

[10] DIENING L, HARJULEHTO P, HASTO P. et al. Lebesgue and Sobolev Spaces with Variable Exponents [ M]. Ber-
lin: Springer, 2011.

[11] KARLOVICH A Y, LERNER A K. Commutators of Singular Integral on Generalized L” Spaces with Variable Exponent [ J].
Publicacions Matematiques, 2005, 49(1); 111—125.

Boundedness for Commutators of Fractional Integral
with Variable Kernel on Variable Exponent Herz-Morrey Spaces

ZHAO Huan, ZHOU Jiang

College of Mathematics and System Sciences , Xinjiang University s Urumgqi 830046 , China

m

Abstract; In this paper, it has been proved that the boundedness of the higher order commutators [ 6™,

T,., ] generated by the fractional integral operators T, with variable kerneland Lipschitz functionon & in

variable exponent Herz-Morrey spaces MK ..
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