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1 
 	\ n ≥ 1 f!LS80Dj�/ B 5 ∂B GÆ
e C
n M0�)�J5)�J<� B 5

∂B ZEVd0 Lebesgue �:GÆu� dν 5 dσ. u H(B) � B Z0PuP!ZjqP�0�|� ϕ f B -S℄0!LP!.A� f ∈ H(B), 8) Cϕf(z) = f(ϕ(z)), � Cϕ �1 ϕ ,�0I^oQ�^� 1 \ 1 < p < ∞, JZ0 Privalov �| Np(B) 8)�
Np(B) = {f : f ∈ H(B), ‖f‖p

Np = sup
0<r<1

∫

∂B

{log(1 + |fr|)}
pdσ < ∞}.T4 Privalov �| Np(B) 0�L0�
��~�� [1], [2].=4 −1 < α < ∞, - cα = Γ(n + α + 1)/Γ(n + 1)Γ(α + 1) n dνα(z) = cα(1− |z|2)αdν(z).=4 1 ≤ p < ∞, −1 < α < ∞, xN Bergman �|8)�

Ap
α(B) = {f ∈ H(B) : ||f ||pp,α =

∫

B

|f(z)|pdνα(z) < ∞}.=Cj ‖ · ‖p,α �xN Bergman �| Ap
α(B) f!L Banach �|�^� 2 \ 1 ≤ p < ∞, −1 < α < ∞, JZ0xN Bergman-Privalov�| (AN)p(να) 8)�

(AN)p(να) = {f : f ∈ H(B), ‖f‖p

(AN)p(να) =

∫

B

{log(1 + |f |)}pdνα < ∞}.T4xN Bergman-Privalov�| (AN)p(να) 0�L0�
��~�� [1], [3], [4].=S(!6 a ∈ ∂B, t > 0, u S(a, t) = {z ∈ B : |1− < z, a > | < t}, Q(a, t) = S(a, t)
⋂

∂B,

P (a, t) = S(a, t)
⋂

B. GM σ(Q(a, t)) ≈ tn[5].{bxv: 2005-05-27; k|xv: 2006-01-18gl�u: WwTR��k� (10371051); C�_TR��k� (102025).
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[6] \ µ f B Z0!LE2� Borel �:� 1 ≤ η < ∞, X= t > 0, !K32

‖µ‖η = sup
a∈∂B

µ
1
η (S(a, t))

tn
< ∞,� µ f!L η-Carleson �:�X=q2 a ∈ ∂B, !K32

lim
t→0

µ
1
η (S(a, t))

tn
= 0,� µ f!L�8 η-Carleson �:�^� 4 \ µ f B Z0!LE2� Borel �:� α > −1, 1 ≤ η < ∞, X= t > 0, !K32

‖µ‖η = sup
a∈B

µ
1
η (P (a, t))

tn+1+α
< ∞,� µ f!L η-Carleson �:�X=q2 a ∈ ∂B, !K32

lim
t→0

µ
1
η (P (a, t))

tn+1+α
= 0,� µ f!L�8 η-Carleson �:�+ η = 1 `�Zi η-Carleson �:℄�8 η-Carleson �:GÆ�� Carleson �:℄�8 Carleson �:�B�8)0 η-Carleson �:�LZ533℄are=�� [7] M8)0 η-Carleson �:=)�JZf2{0�r:"/ η-Carleson �:�
)2�=�8Z�yxN Bergamn �|H|0I^oQ�O��� [8],VX%=!LE0�jK 5U ‖Cϕf‖Nq(B) ≤ K‖f‖Np(B),>� Cϕ : Np(B) →

N q(B)(p ≤ q) f:'2�0�VX Cϕ 	9L�J BR = {f ∈ Np(B) : ‖f‖Np(B) ≤ R} .W- N q(B) M0
=�Qm�>� Cϕ : Np(B) → N q(B)(p ≤ q) f:'�0�+	 N q(B) h�
(AN)q(να), Np(B) h� (AN)p(νβ) `��%�m38)�yxN Bergman-Privalov �|H|0I^oQ0:'2��n:'���

MacCluer =�� [9] M�
))�JZ Hardy �|H|0I^oQ02��n���335are=�� [6] M"/ η−Carleson �:�
))�JZ�y Hardy �|H|0I^oQ� Ueki =�� [10] M$�"/ Carleson �:℄�8 Carleson �:�
) Cϕ : Np(B) →

N q(B)(p = q) %n Cϕ : (AN)p(να) → (AN)p(να) 0:'2�%n:'������"/ η-

Carleson�:��b)�JZ�y Privalov�|H|%n�yxN Bergman-Privalov�|H|0I^oQ0:'2��n:'�����F>)�+<�02{��
(i) Cϕ : Np(B) → Nηp(B) f!L:'2� (:'�) I^oQ�
(ii) Cϕ : Hp(B) → Hηp(B) f!L2� (�) I^oQ�
(iii) µ = σ ◦ ϕ∗−1 f!L η-Carleson �: (�8 η-Carleson �:).%n�+<�02{��
(i) Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'2� (:'�) I^oQ�
(ii) Cϕ : Ap

α(B) → Aηp
β (B) f!L2� (�) I^oQ�

(iii) µ = dνβ ◦ ϕ−1 f!L η-Carleson �: (�8 η-Carleson �:).



1F  nÆ�*�K[�z Privalov �}I}1J_pR 147V`�g/-)xN Bergman-Privalov �|ZI^oQ Cϕ : (AN)p(να) → (AN)p(να) :'2��n:'��Zj�0D<0�b�=DC�?M�H\ C (
�j��I=�y03D�%�y�
2 `e}� Cϕ : Np(B) → Nηp(B)=B!�M���bI^oQ Cϕ : Np(B) → Nηp(B). T4�: σ, =qa  6 a ∈ ∂B,2 ϕ∗(a) = limr→1 ϕ(ra)%=�*"�%T� ϕf B - B 0!L.A���UQ/ ϕ
e B -
B 0.A�ϕ∗ 
e ∂B - B 0.A�= B Zq20 Borelm E 8)�: µ(E) = σ(ϕ∗−1(E)).=M�8�nGF>HH��M�V�+� [6]:�p 1 \ µ f B Z0E2� Borel �:� 1 ≤ η < ∞, >�iv�2{�

(i) µ f!L η-Carleson �:�
(ii) %=�j C, =q2 u ∈ Sp(B), 0 < p < ∞, 2

{

∫

B

uηpdµ}
1
η ≤ C

∫

∂B

updσ.GM Sp(B) 
e B Z5U sup0<r<1

∫

∂B
up(rx)dσ(x) < ∞ 0FK#7℄Zj u 0Pu�

(iii) =�L p, 0 < p < ∞, Zd�$�t� 2 \ 1 < p < ∞, 1 ≤ η < ∞, µf B Z0E2� Borel�:�> µf!L η-Carleson�:+I
+%=�j C, =q20 f ∈ Np(B), 5U
{

∫

B

{log(1 + |f∗|)}ηpdµ}
1
η ≤ C‖f‖p

Np(B).B!0 f∗
eBZ0V�8)0Zj�T4�: σ, =qa  6 z ∈ ∂B, f∗(z) = limr→1 f(rz),= B Z� f∗ = f .�s z\ µ f!L η-Carleson �:�1+� 1 G%=�j C, =q2 u ∈ Sp(B) 2
{

∫

B

uηpdµ}
1
η ≤ C

∫

∂B

updσ.sÆ3=q20 f ∈ Np(B), M u = log(1 + |f |), > u ∈ Sp(B), $�
{

∫

B

{log(1 + |f∗|)}ηpdµ}
1
η ≤ C‖f‖p

Np(B).
B�z\=q20 f ∈ Np(B),

{

∫

B

{log(1 + |f∗|)}ηpdµ}
1
η ≤ C‖f‖p

Np(B).�.Zj
fw(z) = exp{

1 − |w|2

(1− < z, w >)2
}

n
p .



148 k � � Æ 6 D 1 27�GM w = (1 − t)a, 0 < t < 1, a ∈ ∂B. "/j��2d log+ x ≤ log(1 + x) ≤ log 2 + log+ x, �Yto/ ‖fw‖
p

Np(B) ≤ 2p−1{(log 2)p + 1}[10]. $�2
C ≥

∫

B

{log(1 + |fw|)}
ηpdµ ≥

∫

B

{log+ |fw|}
ηpdµ

=

∫

B

{log+ exp[Re{
1 − |w|2

(1− < z, w >)2
}

n
p ]}ηpdµ

=

∫

B

{[Re+{
1 − |w|2

(1− < z, w >)2
}

n
p ]}ηpdµ,GM Re+(v) = max{Re(v), 0} =4 v ∈ C."/Zj g(v) = Re(1+v)−

2n
p = CM:60%����M t0 > 0=q20 z ∈ S(a, t0t)

[10]5U
Re{1 +

|w|(1 − 〈z, a〉)

1 − |w|
}−

2n
p >

1

2
.$��/

Re{
1 − |w|2

(1 − 〈z, w〉)2
}

n
p = {

1 − |w|2

(1 − |w|)2
}

n
p × Re{

1 − |w|

(1 − 〈z, w〉)
}

2n
p

= {
1 + |w|

1 − |w|
}

n
p × Re{1 +

|w|(1 − 〈z, a〉)

1 − |w|
}−

2n
p > (

2 − t

t
)

n
p ×

1

2
>

1

2t
n
p

.*"
C ≥

∫

B

{[Re+{
1 − |w|2

(1 − 〈z, w〉)2
}

n
p ]}ηpdµ ≥

∫

S(a,t0t)

{[Re+{
1 − |w|2

(1 − 〈z, w〉)2
}

n
p ]}ηpdµ

≥

∫

S(a,t0t)

1

2ηptnη
dµ =

1

2ηptnη
µ(S(a, t0t)).�pf=S(0 a ∈ ∂B n 0 < t < 1, t0 > 0 2 µ(S(a, t0t)) ≤ Ctnη. $�=S(0 a ∈ ∂B n

0 < t < 1 2
µ

1
η (S(a, t))

tn
≤ C.*"� µ f!L η-Carleson �:�^p 3 S8 1 < p < ∞, 1 ≤ η < ∞, ϕ f B -S℄0!LP!.A�> Cϕ : Np(B) →

Nηp(B) f!L:'2�I^oQ+I
+ µ f!L η-Carleson �:��s z\ Cϕ : Np → Nηp f!L:'2�I^oQ�>%=�j C 5U=q20 f ∈

Np(B) 2
‖Cϕf‖ηp

Nηp(B) ≤ C‖f‖p

Np(B).pf
{

∫

∂B

{log(1 + |(f ◦ ϕ)∗|)}ηpdσ}
1
η ≤ C‖f‖p

Np(B).1�� [9] M0+� 1.6 G.T4�: σ, =qa  06 a ∈ ∂B, 2 (f ◦ ϕ)∗(a) = f∗ ◦ ϕ∗(a)."/ µ 08)�/-
∫

∂B

{log(1 + |(f ◦ ϕ)∗|)}ηpdσ =

∫

∂B

{log(1 + |f∗ ◦ ϕ∗|)}ηpdσ =

∫

B

{log(1 + |f∗|)}ηpdµ.
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{

∫

B

{log(1 + |f∗|)}ηpdµ}
1
η ≤ C‖f‖p

Np(B).*"� µ f!L η-Carleson �:�
B�z\ µ f!L η-Carleson �:�1?t 2, �G=q20 f ∈ Np %= C 5U
{

∫

B

{log(1 + |f∗|)}ηpdµ}
1
η ≤ C‖f‖p

Np(B).sÆ3�= f ∈ A(B) = H(B)
⋂

C(B),

{

∫

∂B

(log(1 + |(f ◦ ϕ)∗|))ηpdσ}
1
η = {

∫

∂B

(log(1 + |f∗ ◦ ϕ∗|))ηpdσ}
1
η

= {

∫

B

(log(1 + |f∗|))ηpdµ}
1
η ≤ ‖f‖p

Np(B).14 A(B) = Np(B) M�;�q% Cϕ : Np → Nηp f!L:'2�I^oQ��p 4 S8 1 < p < ∞, 1 ≤ η < ∞ n ϕ f B -S℄0!LP!.A�>I^oQ
Cϕ : Np(B) → Nηp(B) f!L:'�I^oQ+I
+= Np(B) MS!A�!Kh&4 0 02�Zj+ {fk}, = Nηp(B) M2 ‖Cϕfk‖

ηp

Nηp(B) → 0 (k → ∞).�h +� 4 0F>Y��m4�� [6] M+� 1 0F>���%�~�� [11].^p 5 S8 1 < p < ∞, 1 ≤ η < ∞, ϕ f B -S℄0!LP!.A�> Cϕ : Np(B) →

Nηp(B) f!L:'�I^oQ+I
+ µ f!L�80 η-Carleson �:��s \ Cϕ : Np(B) → Nηp(B) f:'��/BFA�X µ �f!L�80 η-Caleson�:�>%=6+ {aj} ∈ ∂B, !j+ {tj}, tj > 0 I+ j → ∞ `� tj → 0 ℄�L β > 0, 
/
µ

1
η (S(aj , tj)) ≥ βtnj . �.Zj

fj(z) = (1 − |wj |) exp{
1 − |wj |

2

(1− < z, wj >)2
}

n
p ,GM wj = (1 − tj)aj , 0 < tj < 1. 1?t 2 �G ‖fj‖

p

Np(B) ≤ 2p−1{(log 2)p + 1}[10]. �I fj =
B ZA�!Kh&4 0, q%1+� 4, ‖Cϕfk‖

ηp

Nηp(B) = Nηp(B) Mh&4 0. EV?t 2 M0F>�G%= t0 ∈ (0, 1) 5U z ∈ S(aj , t0tj) n j ∈ N `2
exp{Re{

1 − |wj |
2

(1− < z, wj >)2
}

n
p } = {

1 − |wj |
2

(1 − |wj |)2
}

n
p × Re{

1 − |wj |

(1− < z, wj >)
}

2n
p > exp(

1

2t
n
p

j

).$�= z ∈ S(aj , t0tj) n j ∈ N 2
log+ |fj(z)| = log+[(1 − |wj |) exp{

1 − |wj |
2

(1− < z, wj >)2
}

n
p ] > log+[tj exp(

1

2t
n
p

j

)].
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[log+[tj exp(

1

2t
n
p

j

)]]ηpµ(S(aj , t0tj)) ≤

∫

S(aj ,t0tj)

{log+ |fj(z)|}ηpdµ

≤

∫

B

{log(1 + |fj|)}
ηpdµ =

∫

∂B

{log(1 + |(fj ◦ ϕ)∗|)}ηpdσ

≤ lim inf
r→1

∫

∂B

{log(1 + |(fj ◦ ϕ)r|)}
ηpdσ = ‖fj ◦ ϕ‖ηp

Nηp(B).14 limj→∞ ‖fj ◦ ϕ‖ηp

Nηp(B) = 0 n limj→∞ tηn
j [log+[tj exp( 1

2t
n
p

j

)]]ηp = 1
2ηp , *"

lim
j→∞

µ(S(aj , t0tj))

tηn
j

= 0.$�2
lim

j→∞

µ
1
η (S(aj , tj))

tnj
= 0.�B5H<0z\
6?�$� µ f!L�80 η-Carleson �:�BH�z\ µf!L�80 η-Carleson�:�>=S(M80 ǫ > 0,%=!L t0 > 0,
/=q2 a ∈ ∂B ℄ t ≤ t0, !K32 µ

1
η (S(a, t)) ≤ ǫtn. = B Z8)!L�: µ′, µ′(A) = µ(A∩R),GM R = B \ (1 − t0)B. $�1�� [6] M8� 4 0F>�G µ′ f B Z0!L η-Carleson �:�I=q20 a ∈ ∂B ℄ t > 0, 2 µ′ 1

η (S(a, t)) ≤ Cǫtn.\ {fj} f Np(B) M0!LZj+�5U ‖fj‖
p
Np ≤ M ℄ fj = B ZA�!Kh&4 0, �"J�F> ‖Cϕfj‖

ηp

Nηp(B) → 0 (j → ∞). 14
‖fj ◦ ϕ‖ηp

Nηp(B) =

∫

∂B

{log(1 + |(fj ◦ ϕ)∗|)}ηpdσ =

∫

∂B

{log(1 + |f∗
j ◦ ϕ∗|)}ηpdσ

=

∫

B

{log(1 + |f∗
j |)}

ηpdµ =

∫

B\(1−t0)B

{log(1 + |f∗
j |)}

ηpdµ+

∫

(1−t0)B

{log(1 + |f∗
j |)}

ηpdµ = I + II.!D<�14 fj ∈ Np, *"
I =

∫

B\(1−t0)B

{log(1 + |f∗
j |)}

ηpdµ =

∫

B

{log(1 + |f∗
j |)}

ηpdµ′ ≤ Cǫη‖fj‖
p
Np ≤ CǫηM.,!D<�14 {fj} = (1 − t0)B Z!Kh&4 0, R�%xY�MUQ&0 j 
/ II =

∫

(1−t0)B
|f∗

j |
ηpdµ �G3
�1 ǫ 0S(��2 ‖Cϕfk‖

ηp

Nηp(B) → 0(j → ∞), "/H+�$� Cϕ f!L:'�I^oQ�18� 3 58� 5 '/V�}0��q 6 \ 1 ≤ η < ∞, ϕ f B -S℄0!LP!.A�
(i) X=�L 1 < p < ∞, Cϕ : Np(B) → Nηp(B) f!L:'2�I^oQ�>=S(0

1 < p < ∞ � Cϕ : Np(B) → Nηp(B) f!L:'2�I^oQ�
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(ii) X=�L 1 < p < ∞, Cϕ : Np(B) → Nηp(B) f!L:'�I^oQ�>=S(0
1 < p < ∞, Cϕ : Np(B) → Nηp(B) f!L:'�I^oQ��q 7 \ 1 < p < ∞, 1 ≤ η < ∞, ϕ f B -S℄0!LP!.A�

(i) Cϕ : Np(B) → Nηp(B) f!L:'2�I^oQ+I
+ Cϕ : Hp(B) → Hηp(B) f2�0�
(ii) Cϕ : Np(B) → Nηp(B) f!L:'�I^oQ+I
+ Cϕ : Hp(B) → Hηp(B) f�oQ��s �^8� 3 58� 5 n� [6] M0P��0�= α > 1 ℄ a ∈ ∂B, - Dα(a) = {z : |1− < z, a > | < 1

2α(1 − |z|2)}. � Dα(a) � Koranyi��L8 [5]. 1�� [6] M08� 5 �/V��0�t� 8 \ 1 < p < ∞, 1 ≤ η < ∞, ϕ f B -S℄0!LP!.A�u α0 = (cos( π
2nη

))−1.

(i) X=�L a ∈ ∂B 2 ϕ(B) ⊆ Dα(a). > Cϕ : Np(B) → Nηp(B) f!L:'2�I^oQ�
(ii) X=�L a ∈ ∂B ℄�L 1 < γ < α0, 2 ϕ(B) ⊆ Dγ(a). > Cϕ : Np(B) → Nηp(B) f!L:'�I^oQ�

3 `e}� Cϕ : (AN)p(να) → (AN)ηp(νβ)=B!�M�\ ϕ f B -S℄0!LP!.A�= B Zq20 Borel m E 8)�:
µ(E) = νβ(ϕ−1(E)). =SM0 z, w ∈ B, - ϕz(w) = z−Pzw−sQzw

1−〈w,z〉 , GM Pz(w) 
e w = z ��0	��|Z0{-�p P0(z) = 0,+ z 6= 0`�Pz(w) = 〈w,z〉
|z|2 z,� Qz = 1−Pz , s =

√

1 − |z|2,> ϕz � B Z0P!SyP�S8 z ∈ B, 0 < r < 1, E(z, r) = ϕz(rB) = {w ∈ B : β(z, w) < r},GM β fJZ Bergman :'�O��� [5] 4 29  �G
E(z, r) = {w ∈ B :

|Pzw − c|2

(rρ)2
+

|w − Pzw|2

r2ρ
< 1},GM Pzw = <w,z>

|z|2 z, c = (1−r2)z
1−(r|z|)2 , ρ = 1−|z|2

1−(r|z|)2 .�p 9
[10] = z ∈ B, 0 < r < 1, %= 0 < t < 1, a ∈ ∂B 
/ E(z, r) ⊂ P (a, t), �I

t ∼ 1 − |z|2.�p 10 S8 1 ≤ p < ∞, −1 < α, β < ∞, 1 ≤ η < ∞ n ϕ f B -S℄0!LP!.A�> Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'�I^oQ+I
+= (AN)p(να) MS!A�!Kh&4 0 02�Zj+ {fk}, = (AN)ηp(νβ) M2 ‖Cϕfk‖
ηp

(AN)ηp(νβ) → 0 (k → ∞).�h +� 10 0F>Y��m4�� [7] M8� 3.10F>���%�~�� [11], ="^/��F>Y��^p 11 S8 1 ≤ p < ∞, −1 < α, β < ∞, 1 ≤ η < ∞, ϕf B -S℄0!LP!.A�>
Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'2�I^oQ+I
+ µ f!L η-Carleson �:��s z\ Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'2�I^oQ�>%=�j C 5U=q20 f ∈ (AN)p(να) 2

‖Cϕf‖ηp

(AN)ηp(νβ) ≤ C‖f‖p

(AN)p(να).
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fw(z) = exp{

1 − |w|2

(1− < z, w >)2
}

n+1+α
p .GM w = (1 − t)a, 0 < t < 1, a ∈ ∂B. 'G fw ∈ A(B) ⊂ (AN)p(να) I1?t 2 0F>Y��G%=�j C 5U [10]‖fw‖

p

(AN)p(να) ≤ C. $��m4?t 2 0F>�/
C ≥

∫

B

{log(1 + |fw ◦ ϕ|)}ηpdνβ =

∫

B

{log(1 + |fw|)}
ηpdµ ≥

∫

B

{log+ |fw|}
ηpdµ

=

∫

B

{log+ exp[Re{
1 − |w|2

(1− < z, w >)2
}

n+1+α
p ]}ηpdµ =

∫

B

{[Re+{
1 − |w|2

(1 − 〈z, w〉)2
}

n+1+α
p ]}ηpdµ

≥

∫

P (a,t0t)

{[Re+{
1 − |w|2

(1 − 〈z, w〉)2
}

n+1+α
p ]}ηpdµ ≥

∫

P (a,t0t)

1

2ηpt(n+1+α)η
dµ

=
1

2ηpt(n+1+α)η
µ(P (a, t0t)).p=S(0 a ∈ ∂B, 0 < t < 1, t0 > 0 2 µ

1
η (P (a, t0t)) ≤ Ctn+1+α. $�=S(0 a ∈ ∂B n

0 < t < 1 2
µ

1
η (P (a, t))

tn+1+α
≤ C.*"� µ f!L η-Carleson �:�
B�z\ µ f!L η−Carleson �:�S8 z ∈ B 5 1/2 < r < 1, 1+� 9 �G%=

0 < t < 1, a ∈ ∂B 
/
E(z, r) ⊂ P (a, t), t ∼ 1 − |z|2.14 να(P (a, t)) ∼ tn+1+α[12] n µ f!L η-Carleson �:�G
µ

1
η (E(z, r))

tn+1+α
≤

µ
1
η (P (a, t))

tn+1+α
≤ C.$� µ

1
η (E(z, r)) ≤ C(1− |z|2)n+1+α. =q20 f ∈ (AN)p(να), (log(1 + |f |))p fFK0M-#7℄Zj�$�1�� [13] �G=4 z ∈ B,

(log(1 + |f(z)|))p ≤ 3n

∫

E(z, 1
2
)

(log(1 + |f(w)|))pdλ(w),GM dλ(z) = (1 − |z|2)−n−1dν(z). �<�"/�� [14] M+� 2.20, }0 2.21, 8� 2.23 �~��8�0F>�\ {ak} f�� [14] M8� 2.23 M06+�>!D<2 µ
1
η (E(ak, r)) ≤

C(1 − |ak|
2)n+1+α. ,!D<�"/�� [14] M+� 2.20, }0 2.21, 8� 2.23 �/
{

∫

B

[log(1 + |f(z)|)]ηpdµ(z)}
1
η ≤ {

∞
∑

k=1

∫

E(ak,r)

[log(1 + |f(z)|)]ηpdµ(z)}
1
η

≤ {

∞
∑

k=1

sup{[log(1 + |f(z)|)]ηp : z ∈ E(ak, r)}µ(E(ak, r))}
1
η ."/�� [14] M+� 2.20, %=�j C 5U=q20 k ≥ 1 2

sup{[log(1 + |f(z)|)]ηp : z ∈ E(ak, r)} ≤ {
C

(1 − |ak|2)n+1

∫

E(ak,2r)

[log(1 + |f(w)|)]pdν(w)}η .
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{

∫

B

[log(1 + |f(z)|)]ηpdµ(z)}
1
η

≤ C{
∞
∑

k=1

{
1

(1 − |ak|2)n+1

∫

E(ak,2r)

[log(1 + |f(w)|)]pdν(w)}ηµ(E(ak, r))}
1
η .*""/�2d (a + b)q ≤ aq + bq(a > 0, b > 0, 0 < q < 1) �/

{

∫

B

[log(1 + |f(z)|)]ηpdµ(z)}
1
η

≤ C

∞
∑

k=1

µ
1
η (E(ak, r))

(1 − |ak|2)n+1

∫

E(ak,2r)

[log(1 + |f(w)|)]pdν(w)

≤ C

∞
∑

k=1

µ
1
η (E(ak, r))

(1 − |ak|2)n+1+α

∫

E(ak,2r)

(1 − |w|2)α[log(1 + |f(w)|)]pdν(w)

≤ C

∞
∑

k=1

∫

E(ak,2r)

(1 − |w|2)α[log(1 + |f(w)|)]pdν(w)

≤ C

∫

B

[log(1 + |f(w)|)]p(1 − |w|2)αdν(w) ≤ C

∫

B

[log(1 + |f(w)|)]pdνα(w).p�G=q20 f ∈ (AN)p(να) %= C 5U
{

∫

B

{log(1 + |f(z)|)}ηpdµ(z)}
1
η ≤ C‖f‖p

(AN)p(να).1 µ 08)�"p ‖f ◦ ϕ‖ηp

(AN)ηp(νβ) ≤ C‖f‖p

(AN)p(να). q% Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'2�I^oQ�^p 12 S8 1 ≤ p < ∞, 1 ≤ η < ∞, −1 < α, β < ∞, ϕ f B -S℄0!LP!.A�> Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'�I^oQ+I
+ µ f!L�80 η-Carleson�:��s z\ Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'�I^oQ�X µ �f!L�80
η-Caleson �:�>%=6+ {wj} ∈ ∂B, !j+ {tj}, tj > 0 I+ j → ∞ `� tj → 0 ℄�L
γ > 0, 
/ µ

1
η (P (wj , tj)) ≥ γtn+1+α

j . �.Zj
fj(z) = (1 − |aj |) exp{

1 − |aj |
2

(1 − 〈z, aj〉)2
}

n+1+α
p ,GM aj = (1− tj)wj . > ‖fj‖(AN)p(να) ≤ C. �I fj = B ZA�!Kh&4 0, q%1+� 10,

‖Cϕfk‖
ηp

(AN)ηp(νβ) h&4 0. EV?t 2 M0F>�G%= t0 ∈ (0, 1) 5U z ∈ P (wj , t0tj) n
j ∈ N `2

exp{Re{
1 − |aj |

2

(1 − 〈z, aj〉)2
}

n+1+α
p } > exp(

1

2t
n+1+α

p

j

).$�= z ∈ P (wj , t0tj) n j ∈ N 2
log+ |fj(z)| = log+{(1 − |aj|) exp{

1 − |aj |
2

(1 − 〈z, aj〉)2
}

n+1+α
p }
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> log+[tj exp(

1

2t
n+1+α

p

j

)].p2
{log+[tj exp(

1

2t
n+1+α

p

j

)]}ηpµ(P (wj , t0tj)) ≤

∫

P (wj ,t0tj)

{log+ |fj(z)|}ηpdµ

≤

∫

B

{log(1 + |fj |)}
ηpdµ =

∫

B

{log(1 + |(fj ◦ ϕ)|)}ηpdνβ = ‖fj ◦ ϕ‖ηp

(AN)ηp(νβ).14 limj→∞ ‖fj ◦ ϕ‖ηp

(AN)ηp(νβ) = 0 n
lim

j→∞
t
η(n+1+α)
j [log+[tj exp(

1

2t
n+1+α

p

j

)]]ηp = C.*"
lim

j→∞

µ(P (wj , t0tj))

t
η(n+1+α)
j

= 0.$�
lim

j→∞

µ
1
η (P (wj , tj))

tn+1+α
j

= 0.�B5H<0z\
6?�$� µ f!L�80 η-Carleson �:�BH�z\ µ f!L�80 η-Carleson �:�>=S(M80 ǫ > 0, %=!L t0 > 0,
/=q2 a ∈ ∂B ℄ t ≤ t0, !K32 µ
1
η (P (a, t)) ≤ ǫtn+1+α. = B Z8)!L�: µ′,

µ′(A) = µ(A ∩ R), GM R = B \ (1 − t0)B. $��m� [6] M8� 4 0F>�G µ′ f B Z0!L η-Carleson �:�I=q20 a ∈ ∂B ℄ t > 0, 2 µ′ 1
η (P (a, t)) ≤ Cǫtn+1+α.\ {fj} f (AN)p(να) M0!LZj+�5U ‖fj‖

p

(AN)p(να) ≤ M ℄ fj = B ZA�!Kh&4 0, �"J�F> ‖Cϕfj‖
ηp

(AN)ηp(νβ) → 0 (j → ∞). 14
‖fj ◦ ϕ‖ηp

(AN)ηp(νβ) =

∫

B

{log(1 + |fj ◦ ϕ|)}ηpdνβ =

∫

B

{log(1 + |fj ◦ ϕ|)}ηpdνβ

=

∫

B

{log(1 + |fj |)}
ηpdµ =

∫

B\(1−t0)B

{log(1 + |fj|)}
ηpdµ+

∫

(1−t0)B

{log(1 + |fj |)}
ηpdµ = I + II.!D<14 fj ∈ (AN)p(να), *"%=
#�4 n ℄ α 0�j C, 
/

I =

∫

B\(1−t0)B

{log(1 + |fj |)}
ηpdµ =

∫

B

{log(1 + |fj |)}
ηpdµ′

≤ Cǫη‖fj‖
p

(AN)p(να) ≤ CǫηM.,!D<14 {fj} = (1 − t0)B Z!Kh&4 0, R�%xY�MUQ&0 j 
/
II =

∫

(1−t0)B

|fj |
ηpdµ
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�1 ǫ0S(��2 ‖Cϕfk‖
ηp

(AN)ηp(νβ) → 0(j → ∞), $� Cϕ f!L:'�I^oQ��q 13 \ 1 ≤ η < ∞, −1 < α, β < ∞, ϕ f B -S℄0!LP!.A�
(i) X=�L 1 ≤ p < ∞, Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'2�I^oQ�>=S(0 1 ≤ p < ∞, Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'2�I^oQ�
(ii) X=�L 1 ≤ p < ∞, Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'�I^oQ�>=S(0 1 ≤ p < ∞, Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'�I^oQ��^8� 11 58� 12 n� [7] M0�0'/V�}0��q 14 \ 1 ≤ p < ∞, 1 ≤ η < ∞, −1 < α, β < ∞, ϕ f B -S℄0!LP!.A�
(i) > Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'2�I^oQ+I
+ Cϕ : Ap

α(B) →

Aηp
β (B) f!L2�I^oQ�

(ii) > Cϕ : (AN)p(να) → (AN)ηp(νβ) f!L:'�I^oQ+I
+ Cϕ : Ap
α(B) →

Aηp
β (B) f!L�I^oQ�"/Zi}0n�� [15] M0�0��%/-I^oQ Cϕ : (AN)p(να) → (AN)p(να) Zj�0D<0�b�t� 15 \ 1 ≤ p < ∞, −1 < α < ∞, t > 0, ϕ f B -S℄0!LP!.A�

(i) > Cϕ : (AN)p(να) → (AN)p(να) f!L:'2�I^oQ+I
+
sup
a∈B

(1 − |a|2)t

∫

B

dνα(z)

|1 − 〈a, ϕ(z)〉|n+1+α+t
≤ C.

(ii) > Cϕ : (AN)p(να) → (AN)p(να) f!L:'�I^oQ+I
+
lim

|a|→1
(1 − |a|2)t

∫

B

dνα(z)

|1 − 〈a, ϕ(z)〉|n+1+α+t
= 0.�s �^}0 14 n�� [15] M08� 7 58� 9 p/�t� 16 \ 1 ≤ p < ∞, −1 < α < ∞, ϕ f B -S℄0!LP!.A�VX=�� q > 0n −1 < β < α, Cϕ : (AN)q(νβ) → (AN)q(νβ) f!L:'2�I^oQ�> Cϕ : (AN)p(να) →

(AN)p(να) f!L:'�I^oQ+I
+
lim
|z|→1

1 − |z|2

1 − |ϕ(z)|2
= 0.�s �^}0 14 n�� [15] M08� 11 p/�Zm���
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Composition Operators Between Different Privalov Spaces on

the Unit Ball

LI Song-xiao1,2

(1. Deptartment of Mathematics., Shantou University, Guangdong 515063, China;
2. Department of Mathematics, Jiaying University, Guangdong 514015, China )

Abstract: Some sufficient and necessary conditions for the composition operators between different
Privalov spaces and different weighted Bergman-Privalov spaces to be metrically bounded or metrically
compact are given by using η-Carleson measure, and some function theoretic characterizations are also
given.

Key words: Privalov space; η-Carleson measure; composition operator.


