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FrE=E] LSRRG EFIRA T
SRR B T HIIIHA 1%

i E S

FFRIZRE] (X, d, p) TEefeSBas X PRy — M EE d F1—A
e, N Borel MEE p. FFH. p i USSR, BVAFE R 3K
C>1{HEMNEER € X Ml r>0,

n(B(z,2r)) < Cu(B(z,r)) < oo,

Bla,r)={y € X :d(z,y) <r} 2Lk FHl. r APREER.

ASCREIGEST A ] LIS 15 BMO s e 7RI
FAE RS BRIT, WHIE T 27 5 AR ST AR R S e 1B A
B LP ATt LT SR SR ST A A - i AR s 5 A
X, AT A R — DL 38U, 2300 BT
P~

Fw Ry BE AR, TEar AR 1A% R R0 2 K
INRAFRDCHPESE RIS OU T, SRR R R, 1E5F A =5[]
LR AN AT A R ST BMO eR R RS i~ AY AR
LP A3t

A B R B TR, WE T SR T BB 515 BMO
PRI B2 40T A A 5 B s A T, s A TR 2l sg
BT HBURL S LA 1
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THE WEIGHTED ESTIMATES FOR THE MAXIMAL
COMMUTATOR OF SINGULAR INTEGRAL
OPERATOR AND COMMUTATOR OF FRACTIONAL
INTEGRAL OPERATOR ON SPACES OF
HOMOGENEOUS TYPE

ABSTRACT

The triple (X, d, ) is said to be a space of homogeneous type, if
X is a set endowed with a quasi-metric d and a positive Borel regular
measure . Moreover, u satisfies the following doubling condition:

there exists a constant C' > 1 such that for all x € X and r > 0,
p(B(xz,2r)) < Cu(B(z,r)) < oo,

where B(z,r) = {y € X : d(x,y) < r} is the ball centered at x and
having radius r.

This dissertation is devoted to the study of the behaviours of
two kinds of commutators. A weighted L? estimate for the maximal
commutator of singular integral operator is obtained. It is also given
a weighted weak type norm inequality for commutator of fractional
integral operator, then there is the application of this estimate. It

consists of two chapters.
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The first chapter deals with LP(X')-boundedness with general weights
for the maximal operator associated with the commutator generated
by singular integral operator and BMO function on spaces of homo-
geneous type.

The second chapter is concerning with an endpoint estimate with
general weights for the operator associated with the commutator gen-
erated by fractional integral operator and BMO function on spaces of
homogeneous type. As an application, a two-weight, weak type norm

inequality for this commutator is established.

Keywords. spaces of homogeneous type, singular integral, frac-
tional integral operator, maximal operator, commutator, BMO func-

tion, weight, weighted norm inequality, weighted weak type estimate.
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F0E FEEMEIA

§ 0.1

3T RV 2 B B ) R B ARV 5 ST T e R s 1) R, TR, RS ST
TAERBCE AR, —ERBRAT. R TR, ZERMT . ZE RS
BRI S . At 4R Calderdn i Zygmund #1357
—t Calderén-Zygmund #FEAFH TSR, FRESHFHRESER N
—AER AR RS, 1971 4, Coifman i Weiss[7] #H B HE —fi
7 LBP S A BB T, W RERETIERY Coifman-Weiss % X FHyF77
Al M MR AE— R R T U R U, R WK R 28 [ B 2 £

2], TR B 2 ) MO R R R SR AR 2 . BRERZ2 ) By Lipschitz
Hisk SHE . Riemann #iE % Heisenberg BEfelR T8 24 i3 5 5 ik 5 40 2
FERIZEN. TR LA TR S R B, AL B RO
R IR T IR B 23 T 7 i 5 15

Bz FEny Calderén-Zygmund 2 (W[7]) , FfiimyE. &
Calderon-Zygmund #F #8457 TR s E0H £ Hormander e 4 4F,
NXHEER p € (1, 00) , WHTR LP(X) EWARHTHE LX) 3
LY>=(X) A7/, Pradolini #1 Salinas [25] @ 7#i#ery Calderdn-
Zygmund % FBMET (B R0 EARMER Holder SemtsgR), %F
BRI IACE 4 (B Hardy-Littlewood ok SE-F iR BT ).

F—JH, FEEN EASBRBAT o AR, WEFSEELER. 4
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mx A EHTH I<p<g<ooMl/qg=1/p—a, 85F I, & LP(X)
5 LI(X) H50, 3 b] meRs (1,(1—a) ') . #E, Bernardis
BENFESC (3] #OL T TR TR AR SR, Martell [18] 4 T
A — X, 5580441

HTF&HFRSHTE BMO R HT, EMigs 7B EEeEE
HERMWA, B, XTXRE AR BN L mas] 1)z, —Jrm
BT RAHFEYIMR, F—I7rm AR S & R R SR A
AFEAR, flassas (1,1) FRuEARLR. Coifman, Rochberg i
Weiss|8] gar TRk 2 i) 4 R ST LP A RpemfeEm A, By LP
ZEa A . Pérez At Pradolind [23] WISy T 358 # T80 DAUE5 3
i BHABRESH TS BMO s Arsc#t Loy & Chanillo 7232 [6]
glitay, Chanillo REHES T, 7ERKEZNE R 50T Ly 9 (L7, L9)(p >
1,1/¢g =1/p — a/n) H54#. Cruz-Uribe, SFO #1 Fioenza[10] /5% T
ST R A, W T Loy AR (L, L 00)0) F 7.

ASCAREE [ LR RIS, 1R T 243 AR 1 B e 0 2 /N SRR
JEVE S AR, HAHN AR B PRI AL LY 5, AR Bk R
HTRIBTRTERNGS (1,1) AR, ERNAE, #—Bassc i1
— R A

§ 0.2 MEXNA
AR TR 0B RN, C R A BB SRR EH AL,
BRI 7 AR AT BB R —FE. T ARA g O, B AT 3 7 #5AH
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. ARE w RIS — R R M O EAaER Hardy-Littlewood
(SONCEE

Mf(x —sup

Mﬁﬁmgﬁker%%AI%ﬁkm.NE%%ﬁpJﬂﬁﬁxﬁﬁp%
Bl JAigE E AR w, x, #nks B wERLE, w(E) =
[pw(z)du(z). % A > 0 Mk B, r, #5%k B #4%, AB #1588 B
FALORER, BHERER B ¥R A F XHEER p € [1,00), p' #7 p
Bt BE 1/p+ 1/p = 1 3t X LRy s aBuss fAg g
E, mp(f) %% f 1 E biy#E, |

1
5 [ 1@t

RATVAMS Lg°(X) RRHAHH LB TR
§0.2.1 FrBITFEAVE X BERMER

FRIZENE (X, d, ) BEgEs X ERF—MUER d, UE—PIER, EM
Borel Wi p, Hr d &2 X x X — [0,00) #yeEs, Hig

(i) d(z,y) = 0 BEHAYS z = y;
(i) x z,y € X, d(z,y) = d(y, z);
(iil) FEEE > 1, BENTHAN ©,y, 2 € X BoL

d(z,y) < kld(z, 2) + d(y, 2)]. (0.1)
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WRME p BT R, FEEEH C > 1 #EHERN v € X A
r >0,

w(B(z,2r)) < Cu(B(z,r)) < oo, (0.2)

Hrf B(x,r) ={y € X :d(x,y) <r} B x R, r REReer, MK
(X, d, n) & Coifman-Weiss[7] & X TFF5EIZH).

2 C, BEENE 1 WEMESME (0.2) (/S Wk D = log, C,
HIEE p RS HA T 2L

1(B1)
p(B2)

Hefrrp, (0=1,2) 43R15R7RR B f26e. a0, MESm A > 1, r>0

D
< CM(?) . AMER#ERBy C B C X, (0.3)
By

flxeX,
w( Bz, ) < CAPu(B(z,r)). (0.4)

Hhh, BRSO > 1/ N € [0, D], fxpram v,y € X fr >0,
H

N
u(Bly,) < C(1+ ) u(B,r)), (0.5)

d(r,y)

HBER d & XA BRI EREE X SUlP i sea AR, Ak
BT X B—A (A4 $hih, EXMEER « € X f1r > 0, 8k B(x, r) %F
MARIMRY R4, Macias fil Segovia [17] fj—AEHGREH: FES d
SMPREEMER n A0 <0 < 1, [FEMEEW x, 2,y e X, K

n(z,y) —n(a,y)| < Cn(z, ")’ (n(z,y) + (@', y)~"  (0.6)
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Heb d 5 n SRS, FEERH C MErEe o,y € X, F CHd(z,y) <
nd(z,y) < Cd(x,y). THAER n FEFOHEIE, RET nd BREIFE. FHik
TEASCH, SRR MR d RESME X PB4,
§0.2.2 Orlicz Z8ja BE A M E

% @ 2 [0,00) — [0, 00) HiFRME Young s, # O sk, SR
0, B ©(0) = 0, ©(t) — oo (t — 00). H (1) /t Rissiay. 7k Young
WA O RGN, HEEERR C, g t > 0,4 O(2t) < CD(t).
MEFAME B AELeE f, &% f 7 E L Luxemburg #5%

||f\|q>E—1nf{A>o (1 )/¢<'f(;>‘>du<x)§1}.

54 Young @¥t & HWAMMAIEL O, WEXMER > 0,

~

t <o )P H(t) < 2t

AL TRy Holder 458 (L [26] ). sHEEAZMER f, g A HR
s £, #

/ 1 @)g(@) du(x) < [ Flo.sllglls -
A3 T <I>(t) = tlog(e +t), Hbmscy O(t) ~e —t — 1. it
| Flloeezs = I los ez = 115 5.

Sk H, S [19] 44 % O, U A1 © #5% Young s EHEXERE ¢ > 0,
UH(t) ©71(t) < D7H(t), MXHMERSEHEEL [, g FBERTNE E,

1fgllee < Cllfllvellglle s (0.7)
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