
r - ; � A i
2023, 44(2):121–132

DOI: 10.16205/j.cnki.cama.2023.0010

H∞
α � H∞

β �
�/�� 1
∗4�31�# ℄ B j N J�u CN f/�%�F, ϕi � B X/��tC[, H∞

α �h6<T%�FX/pK��\r�u. ��k5/�/j��u H∞

α + H∞

β
X/J`wr *y` M∑

i=1

λiCϕi
/�b*,Af λi(i = 1, 2, · · · ,M) jE'�r. )�, S�b*1s�x, -�wr�G: (Cϕ1 − Cϕ2 ) −
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§1 %�"\ C
N (N > 1) 
 N �I�t, �W�85;8f

〈z, w〉 =
N
∑

k=1

zkwk,�e z = (z1, · · · , zN ) ∈ C
N , w = (w1, · · · , wN ) ∈ C

N , z .5�
 |z| =
√

〈z, z〉.

B = {z = (z1, · · · , zN ) : |z| < 1} 
 CN e.�$�E. {., ' N = 1 , D D #� B. H(B) �g5;S B W.L~��[qT�.�t.oJ.��[q�t H∞
α (α > 0) iE,w
‖f‖α = sup

z∈B

(1− |z|2)α|f(z)| < ∞.xF��[qT�.�t. H∞
α S?q ‖f‖α �i7P Banach �t.\ ϕ = (ϕ1, · · · , ϕN ) 
$�E B W.��sBZ, E ϕ G).I_vq5;


(Cϕf)(z) = f(ϕ(z)), f ∈ H(B), z ∈ B.\ λi ∈ C (i = 1, 2, · · · ,M) 
 M PD&�q, I_vq�)x_5;

T =

M
∑

i=1

λiCϕi
.ZI.mb:, j<[q�tWI_vq.)d�XA.
, �v� [1–9].�� 2022 ; 9 O 6 Rl+, 2023 ; 3 O 21 Rl++LO.
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Izuchi℄ Ohno[10]Q�$5;S H∞(D)�tWI_vq�)x_�a).��2p.

Hosokawa, Nieminen ℄ Ohno[11].
$ Bloch �t B(D)WI_vq�)x_�a).0r�w. Shi ℄ Li[12]UQ�$ B(D) J H∞(D) �tWI_vq�)x_�a)7P'.>mU. z℄<1[13],�S Hardy �t H2(B) 8k Bergman �t A2
s(B)(s > −1) WI_vq�)x_�a.�4�w. ��e, �0yS Cϕi

(i = 1, · · · ,M) i H∞
α * H∞

βF�vq.D(�, z+vq T : H∞
α → H∞

β �a).0r�w.(�,S� [14]e,{X|�T��F9�a2#)�}: ' Cϕ1
−Cϕ2

℄ Cϕ3
−Cϕ1

7�i�avq, (Cϕ1
−Cϕ2

)−(Cϕ3
−Cϕ1

)9Hi�a.vq? Æ\3$SoJ Bergman�tWD�a)�9	Z�Fb2#. =R�� [10] e.�+ 2.4, 6�8,�S H∞(D)�teI_vq�F.D�a)6�9�Z�F2#, Y%!W..
 e�0z+5;S H∞
α * H∞

β �t.!Wvq��d.D�?R�� [15] e�+, �, Cϕ i H∞
α * H∞

β W.F�vq'B�'
sup
z∈B

(1− |z|2)β

(1 − |ϕ(z)|2)α
< ∞, (1.1)

Cϕ i�a.vq'B�'
(1 − |z|2)β

(1− |ϕ(zn)|2)α
→ 0, |ϕ(z)| → 1. (1.2)TY Cϕ iD�vq, U�8W*7P4% {zn} ⊂ B, ,w |ϕ(zn)| → 1 B

(1 − |z|2)β

(1− |ϕ(z)|2)α
9 0, n → ∞.' sup

z∈B

|ϕ(z)| < 1 , Cϕ vi�vq, (�E� [15] e�+ 4.4 �,, ' β > α , Cϕ6vi�vq. =���eviq\ β 6 α, sup
z∈B

|ϕ(z)| = 1.(�, z�T�N5: C �g7P[�q, B�q_S������8i��..

§2 &|)�m��Y$�E B W.��s�TBZ, �uIL=s�T (a − z)/(1 − az), �e
a ∈ D. \ a 6= 0 i B e74, [a] iE a _�.q�t, U B * [a] .�ABZ


Pa(z) =
〈z, a〉

〈a, a〉
a,= Qa = I − Pa i B * [a] [{��t.�ABZ. 5;��s�TBZ

φa(z) =
a− Pa(z)− saQa(z)

1− 〈z, a〉
, z ∈ B,�e sa =

√

1− |a|2. ' a = 0 , 5; φa(z) = −z. �M φa(z) 6i�$�E B W.s�TBZ, (�F φa(0) = a, φa(a) = 0.
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ρ(z, w) = |φz(w)|.S90\
1− ρ2(z, w) =

(1 − |z|2)(1 − |w|2)

|1− 〈z, w〉|2
.9I B .��sBZ ϕ, D ϕ♯ �g

ϕ♯(z) =
(1− |z|2)β

(1 − |ϕ(z)|2)α
.Efq (1.1) �, Cϕ F�0rI sup

z∈B

ϕ♯(z) < ∞.\ ϕ1, · · · , ϕM (M > 2) i B . M P����sBZ, D △ �g,w�w (i)–(iv) .4% {zn} ⊂ B T�.j_, �e�w

(i) ' n → ∞ , zn → ζ, �e |ζ| = 1;

(ii) 9P:. i ∈ {1, 2, · · · ,M}, {ϕi(zn)} 7ik".4%;

(iii) 9P:. i ∈ {1, 2, · · · ,M}, {ϕ♯
i(zn)} 7ik".4%;

(iv) 9P:. i, j, {ρi,j(zn)} ik".q%, �e ρi,j(zn) = ρ(ϕi(zn), ϕj(zn)).Q57P4% {zn} ∈ △ 8k�q j = 1, 2, · · · ,M , 5;T�j_
I{zn} = {i : |ϕi(zn)| → 1},

Ij{zn} = {i : ρi,j(zn) → 0},Y�xF.g�7i n → ∞.' n → ∞ , U |zn| → 1, U75!Sq% {znk
}, ,w {znk

} ∈ △. U s, t ∈ I{zn},EÆ�.V|�0f�8�� Is{zn} J It{zn} 4.!�4.�{. TY j ∈ I{zn}, U
j ∈ Ij{zn} ⊂ I{zn}, =� I{zn} FT��g(f:

I{zn} = Ij1{zn}+ · · ·+ Ijp{zn},�e “+” �g�{ÆQv.\ Γ(ϕi) �g △ .qj, B,w
Γ(ϕi) = {{zn} ∈ △ : lim

n→∞
ϕ♯
i(zn) 6= 0}.Efq (1.2) 9℄ Cϕi

i�avq0rI Γ(ϕi) = ∅.�1.>�i\3vq�a).i4mU, �\3t"�uI� [1] e.4} 3.11.$� 2.1 �)vq T : H∞
α → H∞

β i�a.'B�' T iF�., B9 H∞
α e.P:S B W8�7ak"* 0 .F�[q% {fn}n∈N, 7F ‖Tfn‖β → 0 (n → ∞).R�� [15] e>� 3.1, �,T�>�.$� 2.2 ' ρ(z, w) → 0 , (1−|z|2)α

(1−|w|2)α → 1.



124 r - ; � A i 44 �$� 2.3 [15, ?� 3.2] \ f ∈ H∞
α , z, w ∈ B, U

|(1 − |z|2)αf(z)− (1− |w|2)αf(w)| 6 C‖f‖αρ(z, w).

§3 ���0�!2��~e, �0yz+I_vq�)x_.�a)�}. m�q5 Cϕi
(i = 1, · · · ,M)iF�., U

T =

M
∑

i=1

λiCϕi6iF�..�� 3.1 �p�wi0r.:

(i) T : H∞
α → H∞

β i�a..

(ii) 4% {zn} ∈ △ B,w I{zn} 6= ∅, j ∈ I{zn}, U' n → ∞ , F
∑

i∈Ij{zn}

λiϕ
♯
i(zn) → 0.

(iii) 9P: j ∈ {1, 2, · · · ,M} ,w Γ(ϕj) 6= ∅ 8k {zn} ∈ Γ(ϕj), F
∑

i∈Ij{zn}

λi = 0.( (i) ⇒ (ii) : \ {zn} ∈ △, j ∈ I{zn}, U
|ϕj(zn)| → 1.
$\3.B
, n

I = I{zn}, J = Ij{zn},}��\3
lim
n→∞

∑

i∈J

λiϕ
♯
i(zn) = 0.q\

fn(z) =
1− |ϕj(zn)|2

(1− 〈z, ϕj(zn)〉)α+1
·
∏

i∈I\J

〈φϕi(zn)(z), φϕi(zn)(ϕj(zn))〉

|φϕi(zn)(ϕj(zn))|
.�MF

‖fn‖α 6 C,B fn S B W8�7ak"I&. =�R�>� 2.1 �,
lim
n→∞

‖Tfn‖β = 0.
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‖Tfn‖β = sup
z∈B

(1− |z|2)β |Tfn(z)|

> (1− |zn|
2)β |Tfn(zn)|

= (1− |zn|
2)β

∣

∣

∣

M
∑

i=1

λifn(ϕi(zn))
∣

∣

∣

= (1− |zn|
2)β

∣

∣

∣

∑

i∈J

λifn(ϕi(zn))

+
∑

i∈I\J

λifn(ϕi(zn)) +
∑

i6∈I

λifn(ϕi(zn))
∣

∣

∣

> (1− |zn|
2)β

∣

∣

∣

∑

i∈J

λifn(ϕi(zn))
∣

∣

∣

− (1− |zn|
2)β

∣

∣

∣

∑

i∈I\J

λifn(ϕi(zn))
∣

∣

∣

− (1− |zn|
2)β

∣

∣

∣

∑

i6∈I

λifn(ϕi(zn))
∣

∣

∣
.' i /∈ I , !S�q δ < 1, ,w |ϕi(zn)| < δ, =�' n → ∞ , fn(ϕi(zn)) → 0, �=

lim
n→∞

∣

∣

∣

∑

i/∈I

λifn(ϕi(zn))
∣

∣

∣
= 0.' i ∈ I\J , F

fn(ϕi(zn)) = 0,U
lim
n→∞

(1 − |zn|
2)β

∣

∣

∣

∑

i∈I\J

λifn(ϕi(zn))
∣

∣

∣
= 0.uW�0FT�0f:

lim
n→∞

(1− |zn|
2)β

∣

∣

∣

∑

i∈J

λifn(ϕi(zn))
∣

∣

∣
= lim

n→∞
‖Tfn‖β = 0.U i ∈ J , U ρi,j(zn) → 0, R�>� 2.2, �℄

lim
n→∞

|(1− |ϕi(zn)|
2)αfn(ϕi(zn))− (1 − |ϕj(zn)|

2)αfn(ϕj(zn))| = 0.(�
fn(ϕj(zn)) =

1− |ϕj(zn)|2

(1− 〈ϕj(zn), ϕj(zn)〉)α+1
·
∏

i∈I\J

〈φϕi(zn)(ϕj(zn)), φϕi(zn)(ϕj(zn))〉

|φϕi(zn)(ϕj(zn))|

=
1− |ϕj(zn)|2

(1− |ϕj(zn)|2)α+1
·
∏

i∈I\J

ρi,j(zn).
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0 = lim

n→∞
(1− |zn|

2)β
∣

∣

∣

∑

i∈J

λifn(ϕi(zn))
∣

∣

∣

= lim
n→∞

∣

∣

∣

∑

i∈J

λiϕ
♯
i(zn)(1 − |ϕi(zn)|

2)αfn(ϕi(zn))
∣

∣

∣

= lim
n→∞

∣

∣

∣

∑

i∈J

λiϕ
♯
i(zn)

∣

∣

∣
(1− |ϕj(zn)|

2)α|fn(ϕj(zn))|

= lim
n→∞

∣

∣

∣

∑

i∈J

λiϕ
♯
i(zn)

∣

∣

∣

∏

i∈I\J

ρi,j(zn).Ej_ I, J .5;��� lim
n→∞

∏

i∈I\J

ρi,j(zn) 6= 0. �=
lim

n→∞

∣

∣

∣

∑

i∈J

λiϕ
♯
i(zn)

∣

∣

∣
= 0.

(ii) ⇒ (iii): \ j ∈ {1, 2, · · · ,M} B,w Γ(ϕj) 6= ∅, q\4% {zn} oI Γ(ϕj), U
{zn} ∈ △, j ∈ I{zn} B lim

n→∞
ϕ#
j (zn) 6= 0. ' i ∈ Ij{zn} , F lim

n→∞
ρi,j(zn) = 0. E>�

2.2 �℄
lim
n→∞

(1− |ϕi(zn)|
2)α

(1− |ϕj(zn)|2)α
= 1.=� lim

n→∞

ϕ#

i
(zn)

ϕ#

j
(zn)

= 1. R��w (ii), ,
lim
n→∞

∣

∣

∣

∑

i∈Ij{zn}

λiϕ
♯
i(zn)

∣

∣

∣
= lim

n→∞
|ϕ♯

j(zn)|
∣

∣

∣

∑

i∈Ij{zn}

λi
ϕ♯
i(zn)

ϕ♯
j(zn)

∣

∣

∣
= 0.H lim

n→∞
ϕ#
j (zn) 6= 0, x8 ∑

i∈Ij{zn}

λi = 0.

(iii) ⇒ (i): q\ T iD�a.. E>� 2.1 ,, !S[q% {fn} ⊂ H∞
α , ,w ‖fn‖α <

C B fn S B W8�7ak"* 0, &9/P n, vF ‖Tfn‖β > C, l
sup
z∈B

(1− |z|2)β |Tfn(z)| > C.=�, 9/P n v�8W*7P4 zn ∈ B, ,w
C < (1− |zn|

2)β |Tfn(zn)|

= (1− |zn|
2)β

∣

∣

∣

M
∑

i=1

λifn(ϕi(zn))
∣

∣

∣

=
∣

∣

∣

M
∑

i=1

λiϕ
#
i (zn)(1 − |ϕi(zn)|

2)αfn(ϕi(zn))
∣

∣

∣
.EI Cϕi

F�, fn S B W8�7ak"* 0, U!S6P j ∈ {1, 2, · · · ,M} kq4%
{znk

} ,w9xF. k, F |ϕj(znk
)| → 1(k → ∞), =�

∣

∣

∣

∑

i∈I{znk
}

λiϕ
#
i (znk

)(1− |ϕi(znk
)|2)αfnk

(ϕi(znk
))
∣

∣

∣
> C.
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} ∈ △, U j ∈ I{znk
} 6= ∅.H I{znk

} �8�g�
I{znk

} = Ij1{znk
}+ · · ·+ Ijp{znk

},�=
∣

∣

∣

p
∑

l=1

∑

i∈Ijl{znk
}

λiϕ
#
i (znk

)(1− |ϕi(znk
)|2)αfnk

(ϕi(znk
))
∣

∣

∣
> C.' i ∈ Ijl{znk

} , 9I�F". k, E>� 2.2–2.3 ,
∣

∣

∣

p
∑

l=1

(

∑

i∈Ijl{znk
}

λi

)

ϕ#
jl
(znk

)(1 − |ϕjl(znk
)|2)αfnk

(ϕjl (znk
))
∣

∣

∣
> C.H=
 ‖fn‖α < C, U

p
∑

l=1

∣

∣

∣

(

∑

i∈Ijl{znk
}

λi

)

ϕ#
jl
(znk

)
∣

∣

∣
> C. (3.1)(7B1, 9I l = 1, 2, · · · , p, U {znk

} ∈ Γ(ϕjl ), R��w (iii) ���
∑

i∈Ijl{znk
}

λi = 0.U {znk
} /∈ Γ(ϕjl), U ϕ#

jl
(znk

) → 0. =�F
p

∑

l=1

∣

∣

∣

(

∑

i∈Ijl{znk
}

λi

)

ϕ#
jl
(znk

)
∣

∣

∣
→ 0, k → ∞,YJfq (3.1) -;, �=�w (i) �!.R�Wp5�, �8,�#PI_vq�F�a).0r�w.�� 3.1 Cϕ1

− Cϕ2
i H∞

α * H∞
β W.F�vq'B�'9xF. {zn} ∈ △, �p�w�!:

(i) ' lim
n→∞

|ϕ1(zn)| = 1 , F lim
n→∞

ϕ#
1 (zn)ρ1,2(zn) = 0;

(ii) ' lim
n→∞

|ϕ2(zn)| = 1 , F lim
n→∞

ϕ#
2 (zn)ρ1,2(zn) = 0.( q\ Cϕ1

−Cϕ2
i�a.,�,4\3 (i)�!. \ {zn} ∈ △B lim

n→∞
|ϕ1(zn)| = 1.U ρ1,2(zn) → 0, UE Cϕ1

.F�)�,, lim
n→∞

ϕ#
1 (zn)ρ1,2(zn) = 0. U ρ1,2(zn) 6→ 0, U

I1{zn} = {1}, R�5� 3.1 .�w (ii) �, lim
n→∞

ϕ#
1 (zn) = 0, =� lim

n→∞
ϕ#
1 (zn)ρ1,2(zn) =

0. q\�w (i)℄ (ii)�!. \ {zn} ∈ △B,w I{zn} 6= ∅. U ρ1,2(zn) → 0,U I1{zn} =

I2{zn} = {1, 2}. E5� 2.2 �℄ lim
n→∞

ϕ#
1 (zn)

ϕ#
2 (zn)

= 1, =� lim
n→∞

(ϕ#
1 (zn) − ϕ#

2 (zn)) = 0. U
ρ1,2(zn) 6→ 0, U I1{zn} = {1} B I2{zn} = {2}. � (i) ℄ (ii) :�n

lim
n→∞

ϕ#
1 (zn) = lim

n→∞
ϕ#
2 (zn) = 0.
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− Cϕ2


�vq.}��, �0yz�F9�a2#)�}.�� 3.2 q\ M
∑

i=1

λi = 0, ÆB9 {1, 2, · · · ,M} .P^D�Zqj J , F ∑

i∈J

λi 6= 0,U T =
M
∑

i=1

λiCϕi
i H∞

α * H∞
β �vq.�4�w
9P:. i, j (i 6= j), 7F Cϕi

−Cϕji�a..( q\ T i�vq.9P:. i, j ∈ {1, · · · ,M}B i 6= j,\ {zn} ∈ △,' |ϕi(zn)| → 1, F ϕ#
i (zn) → 0 d ϕ#

i (zn) → a 6= 0. U ϕ#
i (zn) → 0, �M ϕ#

i (zn)ρi,j(zn) → 0. U
ϕ#
i (zn) → a 6= 0, U {zn} ∈ Γ(ϕi) 6= ∅, R�5� 3.1 �w (iii), �, ∑

k∈Ii{zn}

λk = 0. E5�q\�w�℄ Ii{zn} = {1, 2, · · · ,M}. �= ρi,j(zn) → 0, �3�8,�
ϕ#
i (zn)ρi,j(zn) → 0.=��+ 3.1 .�w (i) �!. �u�\�+ 3.1 .�w (ii) �!, UF Cϕi

− Cϕj
i�a.. q\9P:. i, j B i 6= j, F Cϕi

− Cϕj
i�a.vq. =
 M

∑

i=1

λi = 0, x8
λ1 = −

M
∑

i=2

λi. =�
T =

M
∑

i=1

λiCϕi
=

M
∑

i=2

λi(Cϕi
− Cϕ1

)i�a..�� 3.2 vq T = (Cϕ1
−Cϕ2

)− (Cϕ3
−Cϕ1

) i H∞
α * H∞

β .�avq'B�'
Cϕ2

− Cϕ1
J Cϕ3

− Cϕ1
7i�avq.' Cϕi

(i = 1, 2, 3)7iF�vq, Wp�+:�n:Uvq Cϕ1
−Cϕ2

J Cϕ3
−Cϕ1i H∞

α * H∞
β .D�vq, U (Cϕ1

− Cϕ2
)− (Cϕ3

− Cϕ1
) 6iD�.vq.R�� [15] e.�+ 4.4, �℄I_vq Cϕ S H∞

α WviF�., US H∞
α �tWD�.�F9Rz�F, D�)i�>2#..U λi (i = 1, 2, · · · ,M) ,w5� 3.2 .q\, B T i�a., U Cϕi

��dD�.�� 3.3 vq T = Cϕ1
−Cϕ2

−Cϕ3
− · · · −CϕM

i H∞
α * H∞

β .�vq'B�'
Γ(ϕ1) = Γ(ϕ2) + · · ·+ Γ(ϕM ),B9P:.4% {zn} ∈ Γ(ϕi) k/P i ∈ {2, 3, · · · ,M}, F

lim
n→∞

ρ1,i(zn) = 0.( F#hD(\3.
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7iD�..�4): m�, \3
Γ(ϕi)

⋂

Γ(ϕj) = ∅,�e i, j oI {2, 3, · · · ,M} B i 6= j. EI Cϕi
D�, U Γ(ϕi) �i�j. \

{zn} ∈ Γ(ϕi)
⋂

Γ(ϕj).UE5� 3.1 �w (iii) �� Ii{zn} 
 {1, i}, Ij{zn} 
 {1, j}. M=' Ii{zn}
⋂

Ij{zn} 6= ∅, Y#Pj_�K!�, YJ i 6= j -;, =�
Γ(ϕi)

⋂

Γ(ϕj) = ∅.��, \3
Γ(ϕ1) ⊂ Γ(ϕ2) + · · ·+ Γ(ϕM ).9P:4% {zn} ∈ Γ(ϕ1), E5� 3.1 �w (iii) ��!S7PV5. i ∈ {2, 3, · · · ,M}, ,w

I1{zn} = {1, i}.U
ρ1,i(zn) → 0,RR�>� 2.2, F
ϕ#
i (zn) 6→ 0,=�

{zn} ∈ Γ(ϕi).R�, \3
Γ(ϕ2) + · · ·+ Γ(ϕM ) ⊂ Γ(ϕ1).S��,4\39/P i ∈ {2, 3, · · · ,M}, F Γ(ϕi) ⊂ Γ(ϕ1). 94% {zn} ∈ Γ(ϕi), EI

Ii{zn} `9i {1, i}, x8 ρ1,i(zn) → 0 B ϕ♯
1(zn) 9 0. =�

{zn} ∈ Γ(ϕ1).U9 i = 2, 3, · · · ,M kP:4% {zn} ∈ Γ(ϕi), F
Γ(ϕ1) = Γ(ϕ2) + · · ·+ Γ(ϕM ),8k

lim
n→∞

ρ1,i(zn) = 0.�F): EI
Γ(ϕ1) = Γ(ϕ2) + · · ·+ Γ(ϕM ),



130 r - ; � A i 44 �U' {zn} ∈ Γ(ϕ1) , !S	7. i ∈ {2, 3, · · · ,M} ,w
{zn} ∈ Γ(ϕi) ⊂ Γ(ϕ1).=�

ρ1,i(zn) → 0,U
I1{zn} = {1, i},RR�5� 3.1, T i�a. ' {zn} ∈ Γ(ϕi) , �e i 6= 1, F

{zn} ∈ Γ(ϕi) ⊂ Γ(ϕ1),6�,� T i�a..D( II: Cϕi
eF�vq. D A �gj_ {2, 3, · · · ,M}.�4): U Cϕ1
i�., U Γ(ϕ1) = ∅, �*vq

T ′ = T − Cϕ1
= −

∑

i∈A

Cϕi
,�Qi�vq. 5� 3.1 e.�w (iii) :�nxF. Cϕi
, i ∈ A, 7i�.. =�' i ∈ A, Γ(ϕi) = ∅, �=�+�!.U Cϕ1

D�, &i!S A .qj J ,w Cϕj
(j ∈ J) i�., Cϕi

(i ∈ A\J) iD�..U
Γ(ϕj) = ∅, j ∈ J.�*vq

T ′ = T +
∑

j∈J

Cϕj
= Cϕ1

−
∑

i∈A\J

Cϕi
.�MF T ′ i�., =�R�D( I, F

Γ(ϕ1) =
∑

i∈A\J

Γ(ϕi) = Γ(ϕ2) + · · ·+ Γ(ϕM ),B9 i ∈ A\J kP:4% {zn} ∈ Γ(ϕi), F
lim
n→∞

ρ1,i(zn) = 0.�F): U Γ(ϕ1) = ∅, U Γ(ϕi), i ∈ A, 7i�j, =� Cϕi
7i�a.. �= T 6i�..U Γ(ϕ1) 6= ∅, U!S A .qj I, ,w9P:. i ∈ I, Γ(ϕi) 6= ∅, Γ(ϕ1) =

∑

i∈I

Γ(ϕi)B lim
n→∞

ρ1,i(zn) = 0 9P:4% {zn} ∈ Γ(ϕi) 7�!. =�R�D( I, �8,*vq
T ′ = Cϕ1

−
∑

i∈I

Cϕi



2 ? V� H∞

α + H∞

β
J`wr/ *y` 131i�a.. �=

T = T ′ −
∑

i∈A\I

Cϕii�a... 3.1 ' M = 2 , 5� 3.3 J�+ 3.1 i0r..+� M&^NO9+��N.p�^P, �, {X9	h�`�gEg.M&.� �  � � � �
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Linear Combinations of Composition Operators from

H∞
α to H∞

β

ZHANG Li1

1School of Mathematics and Statistics, Nanyang Normal University, Nanyang

473061, Henan, China. E-mail: zhangli0977@126.com

Abstract For i = 1, 2, · · · ,M , let λi be nonzero numbers, B be the unit ball of the complex

space CN , ϕi be self-maps of B, and H∞
α be the weighted holomorphic function space on

B. The compactness of linear combinations of composition operators
M
∑

i=1

λiCϕi
from H∞

α to

H∞
β is discussed in this paper. Moreover, using an equivalent condition of compactness, the

author shows that the double difference cancellation (Cϕ1
−Cϕ2

)− (Cϕ3
−Cϕ1

) is compact

if and only if both Cϕ1
− Cϕ2

and Cϕ3
− Cϕ1

are compact.
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