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Abstract

We consider the boundedness and compactness of Volterra type operators from the
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weighted Bergman spaces induced by Békollé functions to the Bloch Space.
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1. Úó

� D´E²¡ Cþ�ü ��, H(D) ´ Dþ)Û¼ê��N. ·�^ dA L« D þ�IO¡
ÈÿÝ. �½ D þ�K�È¼ê ω, � 0 < p <∞ �, \� Bergman �m Apω ½Â�µ

Apω = {f ∈ H(D) : ‖f‖p
Lpω

:=

∫
D
|f(z)|pω(z)dA(z) <∞}.

�©¥�Ä�� ω´¤¢�Békollé�. � η > −1,- dAη = (η+1)(1−|z|2)ηdA. � p0 > 1, η > −1

�, eéu?¿� Carleson �¬

S(θ, h) = {z = reiα : 1− h < r < 1, |θ − α| < h

2
}, θ ∈ [0, 2π], h ∈ (0, 1),

þ�3~ê k > 0, ¦�

(∫
S(θ,h)

ωdAη

)(∫
S(θ,h)

ω−
p′0
p0 dAη

) p0
p′0 ≤ k[Aη(S(θ, h))]p0 ,

Ù¥ 1
p0

+ 1
p′0

= 1, K¡¼ê ω áu8Ü Bp0(η). 'uùa�¼ê�ë�©z [1–3].

P

Kη
z (w) =

1

(1− wz)η+2
, w ∈ D.

Kη
z = Kη(·, z) ¡� A2

(1−|z|2)η �2)Ø¼ê.

Bloch �m B ´d D þ÷v^�

‖f‖B = |f(0)|+ sup
z∈D

(1− |z|2)|f ′(z)| <∞.

�)Û¼ê f |¤�8Ü.

DOI: 10.12677/aam.2021.1011407 3836 A^êÆ?Ð

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12677/aam.2021.1011407


��¯, N[[

� g ∈ H(D),½Â Volterra È©�f Tg �

Tgf(z) =

∫ z

0

f(ζ)g′(ζ)dζ, f ∈ H(D).

Pommerenke 3 [4] ¥ÄkïÄ
È©�f Tg 3 Hardy �m H2 �k.5¯K.3d��,N

õÆöïÄ
Ù¦ØÓ)Û¼ê�mþ� Volterra È©�f. Li 3 [5] ¥�Ñ
lIO� Bergman

�m� Bloch �m� Volterra È©�f�k.5Ú;5¯K.�©·�Ì��Äd Békollé �p�

�Bergman�m Apω � Bloch �m� Volterra È©�f�k.5Ú;5¯K.

3�©¥, ·�^ a . b L«�3~ê C > 0 ¦� a ≤ Cb, a � b L«�3~ê C > 0 ¦

�C−1a ≤ b ≤ Ca.

2. ý��£

Äk, ·��Ñe¡�(Ø, �©z [2].

Ún2.1 � p0 > 1, p > 0, 0 < α < 1, ω ∈ Bp0(η). Ké?¿� f ∈ Apω, k

|f(z)| ≤ C(∫
Dz,α

ωdA
)1/p ‖f‖Apω .

Ù¥ C ´� z ∈ D Ã'�~ê.

éu2)ØKγ
z , ·�ke¡� Lpω �ê�O,�©z [3].

Ún2.2 - p > 0, p0 > 1, α ∈ (0, 1), η > −1 � p0 ≥ p. b� ω
(1−|z|2)η ∈ Bp0(η), γ ≥ (η + 2)p0/p−

2.K

K(z, z) �

(∫
Dz,α

ωdA

)−1
; ‖Kγ

z ‖Lpω �

(∫
Dz,α

ωdA
)1/p

(1− |z|)γ+2
.

e¡�(Ø�Ñ
 Tg : Apω → B ´;�f���¿�^�, TÚn�y²�©z [6] ¥Ún 2.4

aq, ·�3d�Ñy²L§.

Ún2.3 � Tg : Apω → B´k.�f,K Tg : Apω → B ´;�f�¿�^�´é?¿k.S�
{fn} ⊂ Apω �3 D �?¿;f8��Âñu 0, K

lim
n→∞

‖Tgfn‖B = 0.

3. Ap
ω � B þ� Volterra È©�f

(Ü±þÚn, ·�y3ïÄ Volterra È©�f Tg l Apω � B þ�k.5Ú;5�x, ��

Xe½n.
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½n3.1 b� p > 0, p0 > 1, α ∈ (0, 1), η > −1, g ∈ H(D), ω
(1−|z|2)η ∈ Bp0(η), K Tg : Apω → B ´

k.�f��=�

sup
z∈D

(1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p <∞.

y² 7�5: b� Tg : Apω → B ´k.�f. -

kp,z(w) =
Kγ+1
z (w)

‖Kγ+1
z ‖Lpω

, z ∈ D,

Ù¥ γ ≥ (η + 2)p0/p− 2. w,, ‖kp,z‖Lpω = 1, �k

‖Tgkp,z‖B ≤ ‖Tg‖Apω→B‖kp,z‖Lpω = ‖Tg‖Apω→B.

,��¡, dÚn 2.2, ·�k

|kp,z(w)| = |K
γ+1
z (w)|

‖Kγ+1
z ‖Lpω

&
1(∫

Dz,α
ωdA

)1/p .
nþ,

(1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p . ‖Tgkp,z‖B <∞.

¿©5: b�

sup
z∈D

(1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p <∞.

Ké?¿� f ∈ Apω, dÚn 2.1,k

(1− |z|2)|g′(z)|f(z)| . (1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p ‖f‖Apω

. (1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p .

¤±, ‖Tgf‖B <∞. � Tg : Apω → B ´k.�f.

½n3.2 b� p > 0, p0 > 1, α ∈ (0, 1), η > −1, g ∈ H(D), ω
(1−|z|2)η ∈ Bp0(η),K Tg : Apω → B ´;

�f��=�

lim
|z|→1

(1− |z|)|g′(z)| 1(∫
Dz,α

ωdA
)1/p = 0.

y² 7�5: b� Tg : Apω → B´;�f. du� |z| → 1�, kp,z 3 D �?¿;f8þ��
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Âñu 0. l


0 = lim
|z|→1

‖Tgkp,z‖B & lim
|z|→1

sup
w∈D

(1− |z|2)|g′(w)|kp,z(w)|

& lim
|z|→1

(1− |z|2)|g′(z)|kp,z(z)|

& lim
|z|→1

(1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p .

l
,

lim
|z|→1

(1− |z|)|g′(z)| 1(∫
Dz,α

ωdA
)1/p = 0.

¿©5: b� lim|z|→1(1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p = 0, Ké?¿� ε > 0, �3 r0 ∈ (0, 1), ¦

� |z| > r0 �,k

(1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p < ε.

q� |z| ≤ r0 �,k

(1− |z|2)|g′(z)| 1(∫
Dz,α

ωdA
)1/p <∞.

l
d½n 3.1 �, Tg : Apω → B ´k.�f. ¿�·���,�3�êM ,¦�

M := sup
|w|≤r0

(1− |w|2)|g′(w)| <∞.

� {fn}�Apω ¥�k.S�,�3 D �;f8þ��Âñu 0. K

‖Tgfn‖B = sup
w∈D

(1− |w|2)|g′(w)|fn(w)|

= sup
|w|≤r0

(1− |w|2)|g′(w)|fn(w)|+ sup
|w|>r0

(1− |w|2)|g′(w)|fn(w)|

. M |fn(w)|+ sup
|w|>r0

(1− |w|2)|g′(w)| 1(∫
Dw,α

ωdA
)1/p ‖fn‖Lpω

. M |fn(w)|+ ε

Ïd,� n→∞ �, ‖Tgfn‖B → 0. ¤± Tg : Apω → B ´k;�f.

Ä7�8

�Ø©ÉI[g,�ÆÄ7�8(12001258)Ú*H��Æ��ï�8(ZL1925)]Ï"
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