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Abstract

Given w,2 € R, for 1 < ¢ < p < oo, we characterize those symbols f for which the
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induced Hankel operators H, Hy are both bounded (compact) from weighted Bergman

space AP to Lebesgue space LY.
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1. GBI

WD REFE ERRAMES. X1 <p<oo, €D EREHET AR R w, 250 L (8idh
LP(wdA)) & D LT e

I = ([ If(Z)I”w(z)dA(Z)y <0,

[¥] Lebesgue Rl BR% 444, b dA 2 D FRARHERIANE. RATHAS Lr RRZ WM p K
Lebesgue 2510, HIGHCA || - |1, = (fy |- [PdA)?. FATH H(D) R D b A4S0 R HU A4, A
Bergman Z¥[H) € A AP = LP N H(D). 258 AP 5 LP I 7306, A2 &— Hilbert %%[H).

AR RS 0 R TIIEAKIE: (1) w e LY0,1); (2) BHa(z) = [ w(s)ds 2
MUEAFAE, BIXFAR 0 <r <1, f o(r) < Ko(H$r), i K &5 r R iw 8 ()% Hra
0<r<1,f

f: w(s)ds.

1—r

w(r) ~

MIFR w & —MER, N w e R WICHR [1]. 45 — MR w, TATAT LB 2 w(z) = w(|2])
KRR w & LB D E HIERBGE 2 Bergman ¥ AR AR 2 22 # I LARE AL, WOCHR [1-4)4%.

B weER, W 2eD, MY f— f(z) 2 A2 ERNELLLMZ K. H Riesz Fon g n]
AN, AFTEME— IR B, € A2, 13—V f € A2, #4 f(2) = (f, B.)w,

(f. )0 = / F()g@w(z)dA(z),  f.g€ A2,
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Hr BN A2 1) Bergman #%. M L2 A2 IEZHF P, "R A
Py (g)(z) = / 9(Q)B-(Ow(C)dA(Q).
D

IHMEERIL < p < oo, P2 L2 B AP H FLEME . FIERATA LE L AP E 1) Hankel 51
HFS f 17551 Hankel B 152 XN

Hj(g) = (Id = P,)(f9),

Hrb Id REEHE T

X} Hankel B8 T [5], % 3CEM T T HILYEMAT R E05 S 11 Hankel H1[0A FPERIE
PERFAE. X5 — IR 2L, 6] 5525 H Hankel 57 fll Bergman &8 475 B 5137 < [A]
PR R. HE X — BAEYE T S AR A el N I3 Hankel 57025, W [7,8]. £ n
HER R R AR b, BRA 1 < p < g < oo, PausE N [9]BF ST Hy A1 Hy [AIIF MINAEL Bergman % [
Aly | 2ye BIFHRL Lebesgue 4% [H] L |28 NERBERTFHRREZM. M1 <qg<p<oo HFET,
MMNREE R EWROLEH, W [10]. Gk, MFrEM 1 < p,q < co, Hu AN Z|H T Hankel
T R IEHN w 75 S/ Bergman ¥[8 AP 2| L4 WA FEUEH T 08 20H. i, LRSS R
M2 Ar B LY 158, i 1 <p,qg <oo, FHH 1 <p<q<ool, Hp, Hf : AY, — L¢, FINAF
B AR AE B[R A 20 DL [11].

AW EEHMZZEY 1 < ¢ < p< oo B, HHE—EFKMAFRIFFSREFTE TN Hankel 5
T Hy, Hy AP 2] LY FINA S BCRRRIE. FEi, &00€ 0, Q € R, IATHIEH R F € L,
BRI Hy, Hy © AP, — L [RINAT R BRI FEE AT, ASCR [10]7 1) E 24503 2 1IEBGE &
] Bergman 7% [0 .

FEARSCH, AL RN C o5 B2 [E B sk B0 R B 2, AR T &L C riER e
WHTREAASE. AR A B IMEHE A<CB, MicNA<B. W ABWEA<B<A &
I A, B 24, iy A ~ B.

2. T EIR

FERRER T, BAlZe Hh— e mR. &

_ 1, L el
B(z,€) = §logm

Fn D L Bergman B, Hd . (€) = f_;”’&. wWzeD, r>0 HDzr)={weD: B(z,w) <r}
FoRPL 2 AH L r PR Bergman B, 455E w € R, iE

D(2) = (1= |2])*w(z).
Lr >0, fEE D PIHT {252, 3

D = U2, D(z,7), D(zj,g)ﬂD(zk,g):@, ik
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LIREHIF AN D H)— r-#%. 5 E & D L Lebesgue W4, IATH vr £~ E BIRHER S, 12
|E| = [, xpdA. %5€ r-1% {z;}52, 1 R > 0, FEHH N 815

ZXD(ZJ-,R) < N.
j=1

Yr>0, Lb, LRIRMFHEL M, %

M, (f)(z) = Wl) /D GG

FEr>0,91<p<ocolf, M, & Lr, LiNHREMET R fell  EXG,.(f) N

Gyn(f)(2) = inf { (M - h|pdA); he H(D(z,r))} .
HTweR, WA
Gy (f)(2) ~ inf { <w(D(1”)) /DW) f - h”wdA)é he H(D(z,r))} .
L fell .r>0,id

1 P
’f - fD(z,r) |qu}

MO, ()(z) = {m

2y T)' D(z,r)

;H‘:EP fD(Z:T) = m fD(z,T') fdA u&

Oss,(f)(z) = sup |f(&) — f(2)].

§€D(z,r)

FE [L1]H, FATUER T 4 e 2.
EIEA: Ww QeR, 1<qg<p<oo WX fe L, FHIRIREM:
A) HQ AP — LI HHY

(
(B) HY : A, — L¢) %;
(C) TEEM T AF5) 0<r <a/2, B Qiw Gy, (f) € Lia;
(D) f BAWTE f = fi+ fo, ot f1 WA
fre CUD), Qiw (1| -D2fi] € L7,
fo WL EE(EM T L) r>0, H

pq

Quw v M,(|f2]%)7 € Lvs.
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HETA

1

Qiw Gy (f)

||H§”2||A5%L?Z = ‘ pq_ -

Lp—a

3. FEHFR
FEIX R4y, FRATIE H AR SO 32 258 33 n AR B
FEL: Hw,QeR, 1<qg<p<oo WX fe L, FHIRAREN:
(A) HQH% c AP — L NEHRET
(B) Hf HY : AL — L, WEHET
(C) FEHE(EM T A7) r>0, H Qiw » MO, (f) € L7 s;
(D) f BAEWTIME f = fi+ fo, Fr f1 T2
f1 € CY(D), Qiw »Oss,(f) € Lv-1;

fo Wi FAEENT: ER) r>0, A

HFHA

~

AL —LE,

| E + |2

Qw7 MO, (f)

rq -
HAZ —Lg,

Lp—a

ERR: (B) = (A) S Fil (4) < (O) & (D) LK (C) = (B).

(2.1)

(3.1)

(C) & (D). BRAFTE r > 0 {43 £ W2 (C). & fr = My(f), fo=1—fr. WM B(z,6) <t

i, JATH
A = 1O < 1A() = M)+ M) — f(©)
< B BN CEAGCTEE
T M N GO
< CMO,(f)(2).
Fir LA

5% 1

Q(2)165(2) 7088, (f)(2) S Q2)76(2) "7 MOy, (f)(2)-

(3.2)
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Xt fo, BATE

M (|f = fi(2)|*)(2)7 + Osss (f1)(2)
C MO, 5 (f)(2) + Ossz(f1)(2).

N
ot
)
O
Q=
A IA

O(2)70(2) 77 Mz (| f2])(2)7 < Q2)70(2) "7 MOy, (f)(2).

HER (D) Rk MSs r oK, BAMEH (C) = (D).
R2Z, B f BAW (D) RIS f = fi + fo. MOy, (f)(2) < Oss,(f)(2), FIA fi &2
(C). 3 H
M, (| f2])(2)7 + M,(|f])
2M, (| f2]7)(2)

MO, (f2)(2)

VANRVA

KW f, WL (C). ¥ (D) nTHES (0).
BT (D) PHIZMS r T3, BATTLES Qiwr» MO, . (f) € L% 5 r T3k
(A) & (). ATVLO <7 <o. # HP M HZ HAF, | (2.1) 7T

1

Q2)160(2) 7 G () S 1 HF |y

PAK
0=)i0() 3 Gor(NE < 87, L

AT CHR [12) Hhamil 2.5 FUE B AT A

O(2)30(2) P MOy (1)) S | By + || 2 — (3.3)
2, B Gy (f) IS5

Gl )(2) < MO ()2, Gor(F)(2) £ MO (f)(2): (3.4)

WU E A W]

(e P 7 SR OLETO R HOE1 (35)

(3.1) M (3.3) K& (3.5) BIA#3 .

(C) = (B). H(C) K (3.4) ATHI: Quw rG,,(f) € L™ FHEH A TTM HP : AL, — L) N
R R, HY AL — LG NEHE T EBAFIE.

DOI: 10.12677/aam.2022.117471 4448 I FH# e


https://doi.org/10.12677/aam.2022.117471

B
Y EEINGPE )
E&E

AR E R H AR I AT H (12001258) 1 5T 22 Be BRI H (Z1.1925) % Bl

B3 3CHR

[1] Hu, Z.J. and Lu, J. (2019) Hankel Operators on Bergman Spaces with Regular Weights. Journal
of Geometric Analysis, 29, 3494-3519. https://doi.org/10.1007/s12220-018-00121-y

[2] Pavlovic, M. and Pelaez, J.A. (2008) An Equivalence for Weighted Integrals of an Analytic
Function and Its Derivative. Mathematische Nachrichten, 281, 1612-1623.
https://doi.org/10.1002/mana.200510701

[3] Pelaez, J.A. and Rattya, J. (2013) Weighted Bergman Spaces Induced by Rapidly Increasing
Weights. Memoirs of the American Mathematical Society, 227, 1066.

[4] Pelaez, J.A., Rattya, J. and Sierra, A.K. (2018) Berezin Transform and Toeplitz Operators on
Bergman Spaces Induced by Regular Weights. Journal of Geometric Analysis, 28, 656-687.
https://doi.org/10.1007/s12220-017-9837-9

[5] Axler, S. (1986) The Bergman Space, the Bloch Space and Commutators of Multiplication
Operators. Duke Mathematical Journal, 53, 315-332.
https://doi.org/10.1215/S0012-7094-86-05320-2

[6] Zhu, K. (1987) VMO, ESV, and Toeplitz Operators on the Bergman Space. Transactions of
the American Mathematical Society, 302, 617-646.
https://doi.org/10.1090/S0002-9947-1987-0891638-4

[7] Bekolle, D., Berger, C.A., Coburn, L.A. and Zhu, K. (1990) BMO in the Bergman Metric on
Bounded Symmetric Domains. Journal of Functional Analysis, 93, 310-350.
https://doi.org/10.1016/0022-1236(90)90131-4

[8] Li, H. (1992) BMO, VMO, and Hankel Operators on the Bergman Space of Strongly Pseudo
Convex Domains. Journal of Functional Analysis, 106, 375-408.
https://doi.org/10.1016,/0022-1236(92)90054-M

[9] Pau, J., Zhao, R. and Zhu, K. (2016) Weighted BMO and Hankel Operators between Bergman
Spaces. Indiana University Mathematical Journal, 65, 1639-1673.
https://doi.org/10.1512/iumj.2016.65.5882

DOI: 10.12677/aam.2022.117471 4449 I FH# e


https://doi.org/10.1007/s12220-018-00121-y
https://doi.org/10.1002/mana.200510701
https://doi.org/10.1007/s12220-017-9837-9
https://doi.org/10.1215/S0012-7094-86-05320-2
https://doi.org/10.1090/S0002-9947-1987-0891638-4
https://doi.org/10.1016/0022-1236(90)90131-4
https://doi.org/10.1016/0022-1236(92)90054-M
https://doi.org/10.1512/iumj.2016.65.5882
https://doi.org/10.12677/aam.2022.117471

TR TtV

[10] Lv, X. and Zhu, K. (2019) Integrability of Mean Oscillation with Applications to Hankel
Operators. Integral Equations and Operator Theory, 91, Article No. 5.
https://doi.org/10.1007/s00020-019-2504-8

[11] Wang, E.M. and Xu, J.J. Hankel Operators on Bergman Spaces Induced by Regular Weights.

Journal of the Iranian Mathematical Society. In Press.

[12] Hu, Z.J. and Wang, E.M. (2018) Hankel Operators between Fock Spaces. Integral Equations
and Operator Theory, 90, Article No. 37. https://doi.org/10.1007/s00020-018-2459-1

DOI: 10.12677/aam.2022.117471 4450 I FH# e


https://doi.org/10.1007/s00020-019-2504-8
https://doi.org/10.1007/s00020-018-2459-1
https://doi.org/10.12677/aam.2022.117471

	1 前言
	2 预备知识
	3 主要结论

