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1 =�8FQ�wnir4`X2Q�"4, UGGwS�
. Roper-Suffridge {�
φn(f)(z) = (f(z1),

√

f ′(z1)z0)
′

(Gy z = (z1, z0) ∈ Bn, z1 ∈ D, z0 = (z2, · · · , zn) ∈ Cn−1, f(z1) ∈ H(D),
√

f ′(0) = 1)l2Q�YFQ�t}9K(. R{�T Roper l Suffridge � [1] yM\, � [1–2]y�q; Bn _	��3�,03l Bloch Pj93w. L', �f Roper-Suffridge {��9�IT2Q�yU�own3w9tQ%ir [eFQ�y"N9Pj. L'7F9l�h;�R{�93w. }��
9[l,0Pjv�Pj�	9R!, EX
Roper-Suffridge {�9;�GU+7FS89�4[3−5].

2005 �, Muir[6]M� Roper-Suffridge =�{�:

F (z) = (f(z1) + f ′(z1)P (z0),
√

f ′(z1)z0)
′,Gy f l2�_CD_pastQ%ir, z = (z1, z0)

′ ∈ Bn, z1 ∈ D, z0 = (z2, · · · , zn)′ ∈
Cn−1. :irOMr, g7 √

f ′(0) = 1. P : Cn−1 → C l 2 �H(F$i. Muir l
Suffridge q;+R{� ‖P‖ 6

1
4 l ‖P‖ 6

1
2 fM�	�,03l�3. Kohr � [7]y�� Loewner '�4+Æ_9{�. ��Ll/�v[8]75+{�

F (z) = (f(z1) + f ′(z1)P (z0), [f
′(z1)]

1
m z0)

′	� α (0,03l α (,03, Gy [f ′(0)]
1
m = 1, P : Cn−1 → C l m(m > 2) �H(F$i. 2008 �, Muir[9]Q Banach �}2�M_M�+=�{�

[ΦG,γ(f)](z) = (f(z1) +G([f ′(z1)]
γz0), [f

′(z1)]
γz0)

′, (1.1)Æ� 2017 A 5 b 8 Ym6, 2018 A 8 b 19 Ym65TX.
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140 s : A � A u 40 �Gy G l Cn−1 y9Q%ir, G(0) = 0, DG(0) = 0, γ > 0, [f ′(z1)]
γ |z1=0 = 1. G(z)9H(h�il ∞

∑

j=2

Qj(z), Qj(z) l j �H(F$i. Muir q;+ [ΦG,γ(f)](z) lFY
Loewner '�	�F(wn3w��. 2016 ��??[10] Bergman-Hartogs[:

ΩBn

p,q = {(w, z) ∈ C
m×Bn : ‖w‖2p < KBn(z, z)−q}, w = (w(1), · · · , w(m)), z = (z1, · · · , z0)_Æ_+ Roper-Suffridge{�, B%tl��� [11]yE[�2+�4. �??q;+Æ_9{� ΩBn

p,q _	� α (0 β .603�α ( β .603lI β .603.T� [12–13] y9 Hartogs [, n$�=�{�Æ_�
F (ξ, z, w) = ((f ′(z1))

δ1 (f ′(w1))
γ1ξ(1), · · · , (f ′(z1))

δr (f ′(w1))
γrξ(r), f(z1) +G1[(f

′(z1))
σ1z0],

(f ′(z1))
σ1z0, f(w1) +G2[(f

′(w1))
σ2w0], (f

′(w1))
σ2w0)

′, (ξ, z, w) ∈ ΩN , (1.2)Gy:ir8O}ur,

G1[(f
′(z1))

σ1z0] =

∞
∑

j=2

(f ′(z1))
σ1jPj(z0), G2[(f

′(w1))
σ2w0] =

∞
∑

j=2

(f ′(w1))
σ2jQj(w0),

Pj l Qj M�l z0 l w0 9 j (j > 2) (H(F$i, L
ΩN =

{

(ξ(1), · · · , ξ(r), z, w) ∈ C
m1 × · · · × C

mr ×BN1(0, 1)×BN2(0, 1) :

r
∑

i=1

‖ξ(i)‖2si < (1− ‖z‖2)l(1 − ‖w‖2)t, si > 0(i = 1, · · · , r), l > 0, t > 0
}

. (1.2) y℄��3gU ξ v w 9$, fUI�{�
F (z) = (f(z1) +G1[(f

′(z1))
σ1z0], (f

′(z1))
σ1z0)

′. (1.3)�}C;�{� (1.2) ~	�9wn3w. = 3–5 ��4 (1.2)  ΩN _�
9���M�	�I α (0 β .603�α (0 β .603l α ( β .603. T'75
(1.2) ΩN _	�I α (0,03�I β .603�α (0,03l β .603v (1.1) Bn _9"N3w.

2 �;�="I� D�j Cy92�_C, Bn �j Cn y92�M. DF (z)�j F  z 9 Fréchet4r. I[a
b
] �j a

b
9or�M. �75}C�4, �96CI�AJvM".�: 2.1 [14] b Ω l C

n y9U
,0_.[, G Minkowski Ki ρ(z) "PFY;�12�l C1 9. b f(z) l Ω _pas9��tQ%Pj. ℄
∣

∣

∣

−α+ i tanβ

1− α
+

1− i tanβ

1− α

2

ρ(z)

∂ρ(z)

∂z
(Df(z))−1f(z)− 1 + c2

1− c2

∣

∣

∣ <
2c

1− c2
,f� f(z) l Ω _9I α (0 β .60Pj (

α ∈ [0, 1), β ∈
(

− π
2 ,

π
2

))

.AJ 2.1 yM�. α = 0, β = 0, α = β = 0, f75I α (0,0Pj�I β .60PjlI,0Pj9AJ.�: 2.2 [15] b Ω l f(z) 
AJ 2.1, ℄
ℜ
[

e−iβ 2

ρ(z)

∂ρ(z)

∂z
(Df(z))−1f(z)

]

> α cosβ, z ∈ Ω \ {0},



2 F ,BB 0�k >�|�:4x 141Gy α ∈ [0, 1), β ∈ (−π
2 ,

π
2 ), f� f(z) l Ω _9 α (0 β .60Pj.AJ 2.2 yM�. α = 0, β = 0, f75 β .60Pjl α (0,0Pj9AJ.�: 2.3 [16] b Ω l f(z) 
AJ 2.1, ℄

∣

∣

∣(1 − i tanβ)
2

ρ(z)

∂ρ(z)

∂z
[Df(z)]−1f(z)− 1

2α
+ i tanβ

∣

∣

∣ <
1

2α
, z ∈ Ω \ {0},Gy α ∈ (0, 1), β ∈

(

− π
2 ,

π
2

)

, f� f l Ω _9 α ( β .60Pj.AJ 2.3 y. β = 0 l Ω = Bn, f75 Bn _ α (,0Pj[17]9AJ.<! 2.1 [18] b Ω 
AJ 2.1, f
2
∂ρ(z)

∂z
z = ρ(z),

∂ρ

∂z
(λz) =

∂ρ(z)

∂z
, λ > 0,

∂ρ

∂z
(eiθz) = e−iθ ∂ρ(z)

∂z
, θ ∈ R.<! 2.2 b ρ(ξ, z, w) = ρ l ΩN 9 Minkowski Ki, f

∂ρ

∂ξij
=

si
2
‖ξ(i)‖2(si−1)ξijρ

3−2si
{

r
∑

k=1

‖ξ(k)‖2skskρ2−2sk

+
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l−1(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t−1[

l‖z‖2
(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)

+ t‖w‖2
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)]}−1

, (2.1)

∂ρ

∂zj1
=

ρl

2

(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l−1(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t

zj1

{

r
∑

k=1

‖ξ(k)‖2skskρ2−2sk

+
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l−1(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t−1[

l‖z‖2
(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)

+ t‖w‖2
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)]}−1

, (2.2)

∂ρ

∂wj2

=
ρt

2

(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t−1(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l

wj2

{

r
∑

k=1

‖ξ(k)‖2skskρ2−2sk

+
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l−1(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t−1[

l‖z‖2
(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)

+ t‖w‖2
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)]}−1

. (2.3)℄ (ξ, z, w) ∈ ∂ΩN , fU ρ = 1,


























∂ρ

∂ξij
=

si‖ξ(i)‖2(si−1)ξij
2(△1 + ‖z‖2△2 + ‖w‖2△3)

,

∂ρ

∂zj1
=

ρ△2zj1
2(△1 + ‖z‖2△2 + ‖w‖2△3)

,

∂ρ
∂wj2

=
ρ△3wj2

2(△1+‖z‖2△2+‖w‖2△3)
,

(2.4)Gy i = 1, · · · , r, j = 1, · · · ,mi, j1 = 1, · · · , N1, j2 = 1, · · · , N2,

△1 =

r
∑

i=1

‖ξ(i)‖2sisi, △2 = l(1− ‖z‖2)l−1(1− ‖w‖2)t, △3 = t(1 − ‖w‖2)t−1(1− ‖z‖2)l.
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ρ

∈ ∂ΩN , Xl
∥

∥

∥

ξ(1)

ρ

∥

∥

∥

2s1
+ · · ·+

∥

∥

∥

ξ(r)

ρ

∥

∥

∥

2sr
=

(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t

. (2.5)

(2.5) i)D^X ξij ND4�T (2.1) i, 7
si‖ξ(i)‖2(si−1)ξijρ

−2si +
r

∑

k=1

‖ξ(k)‖2sk(−2sk)ρ
−2sk−1 ∂ρ

∂ξij

=
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l−1(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t−1

2ρ−3 ∂ρ

∂ξij

[

l‖z‖2
(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)

+ t‖w‖2
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)]

.

(2.5) i)D^X zj1 ND4�T (2.2) i, 7
r

∑

k=1

‖ξ(k)‖2sk(−2sk)ρ
−2sk−1 ∂ρ

∂zj1

= −l
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l−1

zj1ρ
−2

(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t

+
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)l−1(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)t−1

2ρ−3 ∂ρ

∂zj1

[

l‖z‖2
(

1−
∥

∥

∥

w

ρ

∥

∥

∥

2)

+ t‖w‖2
(

1−
∥

∥

∥

z

ρ

∥

∥

∥

2)]

.!y<U (2.3) i. 3 (ξ, z, w) ∈ ∂ΩN f, U ρ = 1 l (2.4) i�&, n$
△1 =

r
∑

i=1

‖ξ(i)‖2sisi, △2 = l(1− ‖z‖2)l−1(1− ‖w‖2)t, △3 = t(1 − ‖w‖2)t−1(1− ‖z‖2)l.<! 2.3 b F (ξ, z, w) lT (1.2) i~AJ9ir, (ξ, z, w) ∈ ∂ΩN , f
2∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF (ξ, z, w))−1F (ξ, z, w) =

H

△1 + ‖z‖2△2 + ‖w‖2△3
,Gy

H = △1

{

1− δi
f ′′(z1)

f ′(z1)

[ f(z1)

f ′(z1)
+

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0)

]

− γi
f ′′(w1)

f ′(w1)

[ f(w1)

f ′(w1)
+

∞
∑

j=2

(f ′(w1))
σ2j−1(1− j)Qj(w0)

]}

+△2

{

|z1|2
[ f(z1)

z1f ′(z1)
+

1

z1

∞
∑

j=2

(f ′(z1))
σ1j−1(1 − j)Pj(z0)

]

+ ‖z0‖2
[

1− σ1
f ′′(z1)

f ′(z1)

( f(z1)

f ′(z1)
+

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0)

)]}

+△3

{

|w1|2
[ f(w1)

w1f ′(w1)
+

1

w1

∞
∑

j=2

(f ′(w1))
σ2j−1(1 − j)Qj(w0)

]

+ ‖w0‖2
[

1− σ2
f ′′(w1)

f ′(w1)

( f(w1)

f ′(w1)
+

∞
∑

j=2

(f ′(w1))
σ2j−1(1− j)Qj(w0)

)]}

.
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DF =



























λ1 · · · 0m1×mr
v1 0m1×(N1−1) σ1

· · · · · · · · · · · · · · · · · ·
0mr×m1 · · · λr vr 0mr×(N1−1) σr

01×m1 · · · 01×mr
u1

∞
∑

j=2

(f ′(z1))
σ1jDPj(z0) 01×N2

0(N1−1)×m1
· · · 0(N1−1)×mr

u2 (f ′(z1))
σ1IN1−1 0(N1−1)×N2

0N2×m1 · · · 0N2×mr
0N2×1 0N2×(N1−1) J



























,

Gy
λi = (f ′(z1))

δi(f ′(w1))
γiImi

, vi = δi(f
′(z1))

δi−1f ′′(z1)(f
′(w1))

γiξ′(i), i = 1, · · · , r,

σi =
(

γi(f
′(w1))

γi−1f ′′(w1)(f
′(z1))

δiξ′(i), 0mi×(N2−1)

)

, i = 1, · · · , r,

u1 = f ′(z1) +

∞
∑

j=2

σ1j(f
′(z1))

σ1j−1f ′′(z1)Pj(z0), u2 = σ1(f
′(z1))

σ1−1f ′′(z1)z
′
0,

J =







f ′(w1) +
∞
∑

j=2

σ2j(f
′(w1))

σ2j−1f ′′(w1)Qj(w0)
∞
∑

j=2

(f ′(w1))
σ2jDQj(w0)

σ2(f
′(w1))

σ2−1f ′′(w1)w
′
0 (f ′(w1))

σ2IN2−1






.�~2y{7 (DF (ξ, z, w))−1F (ξ, z, w) = (h1, · · · , hr, h(2), h(3), h(4), h(5))

′, Gy






































































































hi = ξ(i)

{

1− δi
f ′′(z1)

f ′(z1)

[ f(z1)

f ′(z1)
+

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0)

]

−γi
f ′′(w1)

f ′(w1)

[ f(w1)

f ′(w1)
+

∞
∑

j=2

(f ′(w1))
σ2j−1(1− j)Qj(w0)

]}

, i = 1, · · · , r,

h(2) =
f(z1)

f ′(z1)
+

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0),

h(3) = z0

{

1− σ1
f ′′(z1)

f ′(z1)

[ f(z1)

f ′(z1)
+

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0)

]}

,

h(4) =
f(w1)

f ′(w1)
+

∞
∑

j=2

(f ′(w1))
σ2j−1(1− j)Qj(w0),

h(5) = w0

{

1− σ2
f ′′(w1)

f ′(w1)

[ f(w1)

f ′(w1)
+

∞
∑

j=2

(f ′(w1))
σ2j−1(1− j)Qj(w0)

]}

.XlTM" 2.2 s�4�&.<! 2.4 [19] b f(z) l D _9Q%ir, |f(z)| < 1, f |f ′(z)| 6 1−|f(z)|2

1−|z|2 , z ∈ D.<! 2.5 [10] b f(z1)l D_pas9tQ%ir, a, b ∈ R+, a+b 6 1
2 , z = (z1, z0) ∈

Bn, f
∣

∣

∣

f ′′(z1)

f ′(z1)
[a(1− |z1|2) + b‖z0‖2]− z1

∣

∣

∣ < 2(a+ b) + 1.



144 s : A � A u 40 �<! 2.6 b z = (z1, · · · , zn) ∈ Bn, d, σ1 ∈
[

0, 12
]

, f
M = |z1|2 + [d(1− ‖z‖2) + σ1‖z0‖2]

1− 2|z1| − |z1|2
1− |z1|2

> 0.B 3 |z1| ∈ [0,
√
2− 1) f, 1− 2|z1| − |z1|2 > 0, *G M > 0; 3 |z1| ∈ (

√
2− 1, 1] f,U

M = |z1|2 + [d(1 − |z1|2) + (σ1 − d)‖z0‖2]
1− 2|z1| − |z1|2

1− |z1|2

= |z1|2 + d(1 − 2|z1| − |z1|2) + (σ1 − d)‖z0‖2
1− 2|z1| − |z1|2

1− |z1|2
.

(i) ℄ σ1 6 d, f (σ1 − d)‖z0‖2 1−2|z1|−|z1|
2

1−|z1|2
> 0. -�, 3 d ∈ [0, 1

2 ] f,

|z1|2 + d(1 − 2|z1| − |z1|2) = (1− d)
(

|z1| −
d

1− d

)2

+
d(1− 2d)

1− d
> 0,Xl M > 0.

(ii) ℄ σ1 > d, TX σ1 ∈ [0, 12 ], f
M = |z1|2 + [d(1− |z1|2) + (σ1 − d)‖z0‖2]

1− 2|z1| − |z1|2
1− |z1|2

> |z1|2 + σ1(1 − 2|z1| − |z1|2) = (1− σ1)
(

|z1| −
σ1

1− σ1

)2

+
σ1(1− 2σ1)

1− σ1
> 0.<! 2.7 [20] b f(z) l D _pas9tQ%ir, f 1−|z|

(1+|z|)3 6 |f ′(z)| 6 1+|z|
(1−|z|)3 .<! 2.8 [21] b p(z) l D _9Q%ir, p(0) = 1, ℜp(z) > 0, f |p′(z)| 6 2ℜp(z)
1−|z|2 .<! 2.9 [22] b f : Dn → Cn l α (0 β .60Pj, fEX ∀z ∈ Dn\{0}, -2�&* ξ(z), g7

‖Df(z)ξ(z)‖ 6
1 + ‖z‖

cosβ[1− (1 − 2α)‖z‖]
2(α−1)
2α−1 +1

, ‖z‖ = max |zj |, 1 6 j 6 n.<! 2.10 [23] b f(z) l D _9 α ( β .60ir, α ∈ (0, 1), β ∈
(

− π
2 ,

π
2

)

. f
|f ′(z)| 6 1 + (1− 2α)|z|

cosβ(1− |z|)1+2(1−α)
, z ∈ D.

3 & α �� β 3$4>A��Æ6�! 3.1 b f(z1) l D _9I α (0 β .60ir, α ∈ [0, 1), β ∈
(

− π
2 ,

π
2

)

, c ∈
(0, 1). . F (ξ, z, w) lT (1.2) i~AJ9ir, δi, γi, δi + γi ∈ [0, 1], siδi

l
, siγi

t
∈
[

0, 12
]

(i =

1, · · · , r), σ1, σ2 ∈
[

0, 12
]

. . Pj = 0
(

j > 4
6σ1−1

)

, Qj = 0
(

j > 4
6σ2−1

)

, σ1, σ2 ∈
(

1
6 ,

1
2

]

. ℄


























I[ 4
2σ1+1 ]
∑

j=2

(j − 1)‖Pj‖+
∞
∑

j=I[ 4
2σ1+1 ]+1

(j − 1)‖Pj‖2
2σ1+1

2 j−2 6
c(1−σ1)(1−α) cos β

1+c
,

I[ 4
2σ2+1 ]
∑

j=2

(j − 1)‖Qj‖+
∞
∑

j=I[ 4
2σ2+1 ]+1

(j − 1)‖Qj‖2
2σ2+1

2 j−2 6
c(1−σ2)(1−α) cosβ

1+c
,f F (ξ, z, w) l ΩN _9I α (0 β .60Pj.
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∣

∣

∣

1− c2

2c

1− i tanβ

1− α

2

ρ

∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF )−1F +

1− c2

2c

−α+ i tanβ

1− α
− 1 + c2

2c

∣

∣

∣ < 1. (3.1). (ξ, z, w) = ζ(η, λ, µ) = |ζ|eiθ(η, λ, µ), Gy (η, λ, µ) ∈ ∂Ω, ζ ∈ D \ {0}, fTM" 2.1, U
2

ρ(ξ, z, w)

∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF (ξ, z, w))−1F (ξ, z, w)

=
2

ρ(|ζ|eiθ(η, λ, µ))
∂ρ

∂(ξ, z, w)
(|ζ|eiθ(η, λ, µ))(DF (ζη, ζλ, ζµ))−1F (ζη, ζλ, ζµ)

=
2∂ρ(η, λ, µ)

∂(ξ, z, w)

(DF (ζη, ζλ, ζµ))−1F (ζη, ζλ, ζµ)

ζ
. U 2∂ρ(η,λ,µ)

∂(ξ,z,w)
(DF (ζη,ζλ,ζµ))−1F (ζη,ζλ,ζµ)

ζ
^X ζ Q%. TQ%ir9
.<^", v6q

(ξ, z, w) ∈ ∂ΩN f (3.1) i�&, 'f ρ(ξ, z, w) = 1. .
q(z1) =

1− c2

2c

1− i tanβ

1− α

f(z1)

z1f ′(z1)
+

1− c2

2c

−α+ i tanβ

1− α
− 1 + c2

2c
. (3.2)f |q(z1)| < 1,

1− c2

2c

1− i tanβ

1− α

f(z1)f
′′(z1)

(f ′(z1))2
= −c− q(z1)− z1q

′(z1). (3.3)WT (ξ, z, w) ∈ ∂Ω 7 r
∑

i=1

‖ξ(i)‖2si = (1 − ‖z‖2)l(1− ‖w‖2)t, f
△2 =

l

1− ‖z‖2
r

∑

i=1

‖ξ(i)‖2si , △3 =
t

1− ‖w‖2
r

∑

i=1

‖ξ(i)‖2si . (3.4)TM" 2.3, (3.2)–(3.4) i, 7
1− c2

2c

1− i tanβ

1− α

2∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF (ξ, z, w))−1F (ξ, z, w) +

1− c2

2c

−α+ i tanβ

1− α
− 1 + c2

2c

=
E

△1 + ‖z‖2△2 + ‖w‖2△3
,Gy

E =
1− c2

2c

1− i tanβ

1− α
H +

(1− c2

2c

−α+ i tanβ

1− α
− 1 + c2

2c

)

(△1 + ‖z‖2△2 + ‖w‖2△3)

= △1

{

c(δi + γi − 1) + δi[z1q
′(z1) + q(z1)] + γi[w1q

′(w1) + q(w1)] +
1− c2

2c

1− i tanβ

1− α

×
[

δi
f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0) + γi

f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0)

]}

+△2

{

|z1|2
[

q(z1)+
1− c2

2c

1− i tanβ

1− α

1

z1

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0)

]

+‖z0‖2
[

c(σ1 − 1)

+
1− c2

2c

1− i tanβ

1− α
σ1

f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0) + σ1(z1q

′(z1) + q(z1))
]}

+△3

{

|w1|2
[

q(w1)+
1− c2

2c

1−i tanβ

(1− α)w1

∞
∑

j=2

(f ′(w1))
σ2j−1(1−j)Qj(w0)

]

+‖w0‖2
[

c(σ2 − 1)
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+

1− c2

2c

1− i tanβ

1− α
σ2

f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0) + σ2(w1q

′(w1) + q(w1))
]}

=
r

∑

i=1

‖ξ(i)‖2si
{

c
[

si(δi + γi − 1) +
l‖z0‖2
1− ‖z‖2 (σ1 − 1) +

t‖w0‖2
1− ‖w‖2 (σ2 − 1)

]

+
l

1− ‖z‖2
[

|z1|2q(z1) +
1− c2

2c

1− i tanβ

1− α

(f ′′(z1)

f ′(z1)

(siδi
l

(1 − ‖z‖2) + σ1‖z0‖2
)

− z1

)

×
∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0) +

(siδi
l

(1− ‖z‖2) + σ1‖z0‖2
)

(z1q
′(z1) + q(z1))

]

+
t

1− ‖w‖2
[

|w1|2q(w1)+
1− c2

2c

1− i tanβ

1− α

(f ′′(w1)

f ′(w1)

(siγi
t

(1− ‖w‖2)+σ2‖w0‖2
)

−w1

)

×
∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0) +

(siγi
t

(1− ‖w‖2) + σ2‖w0‖2
)

(w1q
′(w1) + q(w1))

]}

.TX δi + γi ∈ [0, 1], siδi
l
, siγi

t
∈
[

0, 12
]

, σ1, σ2 ∈
[

0, 12
]

, TM" 2.4–2.7, 7
|E| − (△1 + ‖z‖2△2 + ‖w‖2△3) <

r
∑

i=1

‖ξ(i)‖2siA,Gy
A = c

[

si(1 − δi − γi) +
l‖z0‖2
1− ‖z‖2 (1 − σ1) +

t‖w0‖2
1− ‖w‖2 (1− σ2)

]

+
l

1−‖z‖2
{

|z1|2|q(z1)|+
1− c2

c(1− α) cos β

∞
∑

j=2

|f ′(z1)|σ1j−1(j − 1)|Pj(z0)|

+
[siδi

l
(1−‖z‖2) + σ1‖z0‖2

][2|z1|(1− |q(z1)|)
1− |z1|2

+ |q(z1)|
]}

+
t

1− ‖w‖2
{

|w1|2|q(w1)|+
1− c2

c(1 − α) cosβ

∞
∑

j=2

|f ′(w1)|σ2j−1(j − 1)|Qj(w0)|

+
[siγi

t
(1− ‖w‖2) + σ2‖w0‖2

][2|w1|(1− |q(w1)|)
1− |w1|2

+ |q(w1)|
]}

−
(

si +
l‖z‖2

1− ‖z‖2 +
t‖w‖2

1− ‖w‖2
)

= c
[

si(1 − δi − γi) +
l‖z0‖2
1− ‖z‖2 (1 − σ1) +

t‖w0‖2
1− ‖w‖2 (1− σ2)

]

− si

+
l

1− ‖z‖2
{

(|q(z1)| − 1)
[

|z1|2 +
1− 2|z1| − |z1|2

1− |z1|2
(siδi

l
(1− ‖z‖2) + σ1‖z0‖2

)]

+
1− c2

c(1 − α) cosβ

∞
∑

j=2

|f ′(z1)|σ1j−1(j − 1)|Pj(z0)|+
siδi
l

(1− ‖z‖2) + (σ1 − 1)‖z0‖2
}

+
t

1− ‖w‖2
{

(|q(w1)| − 1)
[

|w1|2 +
1− 2|w1| − |w1|2

1− |w1|2
(siγi

t
(1− ‖w‖2) + σ2‖w0‖2

)]

+
1− c2

c(1 − α) cosβ

∞
∑

j=2

|f ′(w1)|σ2j−1(j − 1)|Qj(w0)|+
siγi
t

(1− ‖w‖2) + (σ2 − 1)‖w0‖2
}
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= (c− 1)si(1− δi − γi)

+
l

1− ‖z‖2
{

(|q(z1)| − 1)
[

|z1|2 +
1− 2|z1| − |z1|2

1− |z1|2
(siδi

l
(1− ‖z‖2) + σ1‖z0‖2

)]

+ (c− 1)‖z0‖2
[

(1− σ1)−
1 + c

c(1− α) cos β

∞
∑

j=2

|f ′(z1)|σ1j−1(j − 1)‖Pj‖‖z0‖j−2
]}

+
t

1− ‖w‖2
{

(|q(w1)| − 1)
[

|w1|2 +
1− 2|w1| − |w1|2

1− |w1|2
(siγi

t
(1− ‖w‖2) + σ2‖w0‖2

)]

+ (c− 1)‖w0‖2
[

(1− σ2)−
1 + c

c(1− α) cosβ

∞
∑

j=2

|f ′(w1)|σ2j−1(j − 1)‖Qj‖‖w0‖j−2
]}

<
l(c− 1)‖z0‖2
1− ‖z‖2

[

(1− σ1)−
1 + c

c(1 − α) cosβ

∞
∑

j=2

(j − 1)‖Pj‖(1 + |z1|)
2σ1+1

2 j−2

× (1 − |z1|)
1−6σ1

2 j+2
]

+
t(c− 1)‖w0‖2
1− ‖w‖2

[

(1− σ2)−
1 + c

c(1 − α) cosβ

∞
∑

j=2

(j − 1)‖Qj‖

× (1 + |w1|)
2σ2+1

2 j−2(1− |w1|)
1−6σ2

2 j+2
]

.3 σ1 ∈ [0, 1
6 ] f, 1−6σ2

2 j + 2 > 0. 3 σ1 ∈ (16 ,
1
2 ] f, ℄ j 6

4
6σ1−1 , f 1−6σ2

2 j + 2 > 0. L'3 Pj = 0(j > 4
6σ1−1 ) f, (1− |z1|)

1−6σ1
2 j+2 ^X |z1|(EX~U9 σ1 ∈ [0, 12 ]) 2�>�. -�, EX σ1 ∈ [0, 12 ], (1 + |z1|)

2σ1+1
2 j−2  j > 4

2σ1+1 f^X |z1| 2�>g, It>�, f
∞
∑

j=2

(j − 1)‖Pj‖(1 + |z1|)
2σ1+1

2 j−2(1− |z1|)
1−6σ1

2 j+2

6

I[ 4
2σ1+1 ]
∑

j=2

(j − 1)‖Pj‖+
∞
∑

j=I[ 4
2σ1+1 ]+1

(j − 1)‖Pj‖2
2σ1+1

2 j−2.Xl, [d Pj = 0
(

j > 4
6σ1−1

)

, Qj = 0
(

j > 4
6σ2−1

) (

σ1, σ2 ∈
(

1
6 ,

1
2

]) L


























I[ 4
2σ1+1 ]
∑

j=2

(j − 1)‖Pj‖+
∞
∑

j=I[ 4
2σ1+1 ]+1

(j − 1)‖Pj‖2
2σ1+1

2 j−2 6
c(1−σ1)(1−α) cos β

1+c
,

I[ 4
2σ2+1 ]
∑

j=2

(j − 1)‖Qj‖+
∞
∑

j=I[ 4
2σ2+1 ]+1

(j − 1)‖Qj‖2
2σ2+1

2 j−2 6
c(1−σ2)(1−α) cosβ

1+c
,fU A < 0. ~I |E| < (△1 + ‖z‖2△2 + ‖w‖2△3), *G (3.1) i�&, fA"7q.TA" 3.1 �7I� Bn _9�4.,# 3.1 b f(z1) l D _9I α (0 β .60ir, α ∈ [0, 1), β ∈

(

− π
2 ,

π
2

)

,

c ∈ (0, 1). F (z) l (1.3) i~AJ9ir, σ1 ∈
[

0, 12
]

. . Pj = 0
(

j > 4
6σ1−1 , σ1 ∈

(

1
6 ,

1
2

])

.℄
I[ 4

2σ1+1 ]
∑

j=2

(j − 1)‖Pj‖+
∞
∑

j=I[ 4
2σ1+1 ]+1

(j − 1)‖Pj‖2
2σ1+1

2 j−2
6

c(1− σ1)(1− α) cos β

1 + c
,f F (z) l Bn _9I α (0 β .60Pj.



148 s : A � A u 40 �H 3.1 A" 3.1 vÆ4 3.1 yM�. α = 0 l β = 0, f75"N9^XI β .60PjvI α (0,0Pj9�4.

4 α �� β 3$4>A��Æ6�! 4.1 b f(z1) l D _9 α (0 β .60ir, α ∈ [0, 1)/{ 1
2}, β ∈ (−π

2 ,
π
2 ).

F (ξ, z, w) l (1.2) i~AJ9ir, δi, γi, δi + γi ∈ [0, 1], siδi
l
, siγi

t
∈ [0, 12 ](i = 1, · · · , r),

σ1, σ2 ∈ [0, 1
2 ]. ℄

(i) 3 α ∈ ([0, 1
2 )

⋃

(12 ,
3
4 ]) f,



























I[ 1
σ1

]
∑

j=2

(j−1)‖Pj‖(cosβ)1−σ1j+
∞
∑

j=I[ 1
σ1

]+1

(j−1)‖Pj‖( 2
cosβ )

σ1j−1(2α)
4α−3
2α−1 (1−σ1j)6 c1,

I[ 1
σ2

]
∑

j=2

(j−1)‖Qj‖(cosβ)1−σ2j+
∞
∑

j=I[ 1
σ2

]+1

(j−1)‖Qj‖( 2
cosβ )

σ2j−1(2α)
4α−3
2α−1 (1−σ2j)6 c2;

(ii) 3 α ∈ (34 , 1) f,


























I[ 1
σ1

]
∑

j=2

(j−1)‖Pj‖(cosβ)1−σ1j(2α)
4α−3
2α−1 (1−σ1j)+

∞
∑

j=I[ 1
σ1

]+1

(j−1)‖Pj‖( 2
cosβ )

σ1j−16 c1,

I[ 1
σ2

]
∑

j=2

(j−1)‖Qj‖(cosβ)1−σ2j(2α)
4α−3
2α−1 (1−σ2j)+

∞
∑

j=I[ 1
σ2

]+1

(j−1)‖Qj‖( 2
cosβ )

σ2j−16 c2,f F (ξ, z, w) l ΩN _9 α (0 β .60Pj, n$ ck = (1−α) cosβ(1−σi)
2 , k = 1, 2.B TAJ 2.2v�lir9
'u^", !yXA" 3.1,6q3 (ξ, z, w) ∈ ∂ΩN f,

ℜ
[

e−iβ 2

ρ(ξ, z, w)

∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF (ξ, z, w))−1F (ξ, z, w)− α cosβ

]

> 0, (4.1)'f ρ(ξ, z, w) = 1. .
q(z1) =

e−iβ f
z1f ′

− α cosβ + i sinβ

(1− α) cosβ
. (4.2)TX f(z1)l D_9 α(0 β .60ir,f ℜq(z1) > 0, q(0) = 1. Xl |q′(z1)| 6 2ℜq(z1)

1−|z1|2
,

e−iβ f(z1)f
′′(z1)

(f ′(z1))2
= (1− α) cos β(1 − q(z1)− z1q

′(z1)). (4.3)TM" 2.3, (4.2) i, (4.3) i7
(△1 + ‖z‖2△2 + ‖w‖2△3)

[

e−iβ 2

ρ(ξ, z, w)

∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF (ξ, z, w))−1F (ξ, z, w)− α cosβ

]

= e−iβH − α cosβ(△1 + ‖z‖2△2 + ‖w‖2△3)

= △1

{

(1− α) cos β[δi(z1q
′(z1) + q(z1)− 1) + γi(w1q

′(w1) + q(w1)− 1)]

+ e−iβ
[

1 + δi
f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0)
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+ γi
f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0)

]}

+△2

{

|z1|2
[

(1− α) cos βq(z1) + α cosβ − i sinβ +
e−iβ

z1

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0)

]

+ ‖z0‖2
[

e−iβ
(

1 + σ1
f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0)

)

+ σ1(1− α) cos β(z1q
′(z1) + q(z1)−1)

]}

+△3

{

|w1|2
[

(1−α) cosβq(w1)+α cosβ−i sinβ+
e−iβ

w1

∞
∑

j=2

(f ′(w1))
σ2j−1(1− j)Qj(w0)

]

+ ‖w0‖2
[

e−iβ
(

1 + σ2
f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0)

)

+ σ2(1− α) cos β(w1q
′(w1) + q(w1)− 1)

]}

− α cosβ(△1 + ‖z‖2△2 + ‖w‖2△3)

= △1

{

(1−α) cosβ[δi(z1q
′(z1)+q(z1)−1)+γi(w1q

′(w1)+q(w1)−1)] + (e−iβ−α cosβ)

+ e−iβ
[

δi
f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j−1)Pj(z0)+γi

f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1(j−1)Qj(w0)

]}

+△2

{

|z1|2
[

(1−α) cosβq(z1)−i sinβ+
e−iβ

z1

∞
∑

j=2

(f ′(z1))
σ1j−1(1−j)Pj(z0)

]

+ ‖z0‖2
[

(e−iβ − α cosβ) + e−iβσ1
f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j−1)Pj(z0)

+ σ1(1−α) cosβ(z1q
′(z1)+q(z1)− 1)

]}

+△3

{

|w1|2
[

(1− α) cos βq(w1)− i sinβ +
e−iβ

w1

∞
∑

j=2

(f ′(w1))
σ2j−1(1− j)Qj(w0)

]

+ ‖w0‖2
[

(e−iβ − α cosβ) + e−iβσ2
f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0)

+ σ2(1− α) cos β(w1q
′(w1) + q(w1)− 1)

]}

.TX δi + γi ∈ [0, 1], T (3.4) ilM" 2.5–2.6�M" 2.8–2.9, 7
(△1 + ‖z‖2△2 + ‖w‖2△3)ℜ

[

e−iβ 2

ρ(ξ, z, w)

∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF (ξ, z, w))−1F (ξ, z, w)− α cosβ

]

=

r
∑

i=1

‖ξ(i)‖2siM,Gy
M = (1− α) cos β

(

si +
l‖z0‖2
1− ‖z‖2 +

t‖w0‖2
1− ‖w‖2

)

+
l

1− ‖z‖2
{

|z1|2(1 − α) cosβℜq(z1)
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+ ℜ

[

e−iβ
∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0)

(f ′′(z1)

f ′(z1)

(siδi
l

(1 − ‖z‖2) + σ1‖z0‖2
)

− z1

)]

+
[siδi

l
(1− ‖z‖2) + σ1‖z0‖2

]

(1 − α) cosβℜ[z1q′(z1) + q(z1)− 1]
}

+
t

1− ‖w‖2
{

|w1|2(1− α) cos βℜq(w1)

+ ℜ
[

e−iβ
∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0)

(f ′′(w1)

f ′(w1)

(siγi
t

(1 − ‖w‖2) + σ2‖w0‖2
)

− w1

)]

+
[siγi

t
(1−‖w‖2)+σ2‖w0‖2

]

(1−α) cosβℜ[w1q
′(w1) + q(w1)− 1]

}

> (1− α) cos β
(

si +
l‖z0‖2
1− ‖z‖2 +

t‖w0‖2
1− ‖w‖2

)

+
l

1− ‖z‖2
{

|z1|2(1− α) cosβℜq(z1)− 2

∞
∑

j=2

|f ′(z1)|σ1j−1(j − 1)|Pj(z0)|

+
[siδi

l
(1− ‖z‖2) + σ1‖z0‖2

]

(1 − α) cosβ
[

ℜq(z1)−
2|z1|

1−|z1|2
ℜq(z1)−1

]}

+
t

1−‖w‖2
{

|w1|2(1−α) cosβℜq(w1)−2

∞
∑

j=2

|f ′(w1)|σ2j−1(j−1)|Qj(w0)|

+
[siγi

t
(1− ‖w‖2) + σ2‖w0‖2

]

(1− α) cos β
[

ℜq(w1)−
2|w1|

1− |w1|2
ℜq(w1)− 1

]}

= (1− α) cos βsi(1− δi − γi) +
l

1− ‖z‖2
{

(1− α) cos βℜq(z1)
[

|z1|2 +
(siδi

l
(1− ‖z‖2)

+ σ1‖z0‖2
)1−2|z1|−|z1|2

1−|z1|2
]

+(1−α) cosβ(1−σ1)‖z0‖2−2

∞
∑

j=2

|f ′(z1)|σ1j−1(j−1)|Pj(z0)|
}

+
t

1−‖w‖2
{

(1−α) cosβℜq(w1)
[

|w1|2+
(siγi

t
(1−‖w‖2)+σ2‖w0‖2

)1−2|w1|−|w1|2
1− |w1|2

]

+ (1− α) cosβ(1 − σ2)‖w0‖2 − 2
∞
∑

j=2

|f ′(w1)|σ2j−1(j − 1)|Qj(w0)|
}

>
l‖z0‖2
1− ‖z‖2

{

(1− α) cosβ(1 − σ1)− 2

∞
∑

j=2

|f ′(z1)|σ1j−1(j − 1)‖Pj‖‖z0‖j−2
}

+
t‖w0‖2
1− ‖w‖2

{

(1− α) cos β(1− σ2)− 2

∞
∑

j=2

|f ′(w1)|σ2j−1(j − 1)‖Qj‖‖w0‖j−2
}

>
l‖z0‖2
1−‖z‖2

{

(1−α) cosβ(1−σ1)−2

∞
∑

j=2

[ 1+|z1|
cosβ(1−(1−2α)|z1|)

2(α−1)
2α−1 +1

]σ1j−1

(j−1)‖Pj‖

× ‖z0‖j−2
}

+
t‖w0‖2
1−‖w‖2

{

(1−α) cosβ(1−σ2)−2

∞
∑

j=2

[ 1+|z1|
cosβ(1−(1−2α)|z1|)

2(α−1)
2α−1 +1

]σ2j−1

× (j − 1)‖Qj‖‖w0‖j−2
}

.
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(1−α) cosβ(1−σi)

2 , i = 1, 2 v
A = (1− α) cos β(1− σ1)− 2

∞
∑

j=2

[ 1 + |z1|
cosβ(1 − (1− 2α)|z1|)

2(α−1)
2α−1 +1

]σ1j−1

(j − 1)‖Pj‖‖z0‖j−2.

(i) 3 α ∈ ([0, 1
2 )

⋃

(12 ,
3
4 ]) f,  UU (1 + |z1|)σ1j−1 v [1−(1−2α)|z1|](1+

2(α−1)
2α−1 )(1−σ1j)^X |z1|  σ1j > 1 f2�>g,  σ1j < 1 f2�>�, Xl

A > (1− α) cos β(1− σ1)− 2
[

I[ 1
σ1

]
∑

j=2

(j − 1)‖Pj‖(cosβ)1−σ1j

+

∞
∑

j=I[ 1
σ1

]+1

(j − 1)‖Pj‖
( 2

cosβ

)σ1j−1

(2α)
4α−3
2α−1 (1−σ1j)

]

> 0.℄ M > 0, n$


























I[ 1
σ1

]
∑

j=2

(j −1)‖Pj‖(cosβ)1−σ1j +
∞
∑

j=I[ 1
σ1

]+1

(j − 1)‖Pj‖( 2
cosβ )

σ1j−1(2α)
4α−3
2α−1 (1−σ1j)6 c1,

I[ 1
σ2

]
∑

j=2

(j −1)‖Qj‖(cosβ)1−σ2j +
∞
∑

j=I[ 1
σ2

]+1

(j − 1)‖Qj‖( 2
cosβ )

σ2j−1(2α)
4α−3
2α−1 (1−σ2j)6 c2.

(ii) 3 α ∈ (34 , 1) f,  U [1 − (1 − 2α)|z1|](1+
2(α−1)
2α−1 )(1−σ1j) ^X |z1|  σ1j > 1 f2�>�,  σ1j < 1 f2�>g, G (1 + |z1|)σ1j−1 fIt, Xl

A > (1 − α) cosβ(1 − σ1)− 2
[

I[ 1
σ1

]
∑

j=2

(j − 1)‖Pj‖(cosβ)1−σ1j(2α)
4α−3
2α−1 (1−σ1j)

+

∞
∑

j=I[ 1
σ1

]+1

(j − 1)‖Pj‖
( 2

cosβ

)σ1j−1]

> 0,℄ M > 0, n$


























I[ 1
σ1

]
∑

j=2

(j −1)‖Pj‖(cosβ)1−σ1j(2α)
4α−3
2α−1 (1−σ1j) +

∞
∑

j=I[ 1
σ1

]+1

(j − 1)‖Pj‖( 2
cosβ )

σ1j−16 c1,

I[ 1
σ2

]
∑

j=2

(j −1)‖Qj‖(cosβ)1−σ2j(2α)
4α−3
2α−1 (1−σ2j) +

∞
∑

j=I[ 1
σ2

]+1

(j − 1)‖Qj‖( 2
cos β )

σ2j−16 c2.Xl (4.1) i�&, fA"7q.A" 4.1 y. ξ(i) = 0, wj = 0, fUI��4.,# 4.1 b f(z1) l D _9 α (0 β .60ir, α ∈ [0, 1)/{ 1
2}, β ∈ (−π

2 ,
π
2 ).

F (z) l (1.3) i~AJ9ir, σ1 ∈ [0, 12 ]. . c = (1−α) cos β(1−σ1)
2 . ℄

(i) 3 α ∈ [0, 12 )
⋃

(12 ,
3
4 ] f,

I[ 1
σ1

]
∑

j=2

(j − 1)‖Pj‖(cosβ)1−σ1j +

∞
∑

j=I[ 1
σ1

]+1

(j − 1)‖Pj‖
( 2

cosβ

)σ1j−1

(2α)
4α−3
2α−1 (1−σ1j) 6 c;
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(ii) 3 α ∈ (34 , 1) f,

I[ 1
σ1

]
∑

j=2

(j − 1)‖Pj‖(cosβ)1−σ1j(2α)
4α−3
2α−1 (1−σ1j) +

∞
∑

j=I[ 1
σ1

]+1

(j − 1)‖Pj‖
( 2

cosβ

)σ1j−1

6 c,f F (z) l Bn _9 α (0 β .60Pj.H 4.1 A" 4.1 vÆ4 4.1 y, M�. α = 0 l β = 0, f75"N9^X β .60Pjv α (0,0Pj9�4.

5 α � β 3$4>A��Æ6�! 5.1 b f(z1) l D _9 α ( β .60ir, α ∈ (0, 1), β ∈ (−π
2 ,

π
2 ). F (ξ, z, w)l (1.2)i~AJ9ir, δi, γi, δi+γi ∈ [0, 1], siδi

l
, siγi

t
∈ [0, 12 ](i = 1, · · · , r), σ1, σ2 ∈ [0, 12 ].. Pj = 0(j > 1

σ1
), Qj = 0(j > 1

σ2
). ℄

(i) 3 α ∈
(

0, 12
] f,

∞
∑

j=2

(j − 1)‖Pj‖(cosβ)−σ1j 6
1− σ1

2
,

∞
∑

j=2

(j − 1)‖Qj‖(cosβ)−σ2j 6
1− σ2

2
;

(ii) 3 α ∈
(

1
2 , 1

) f,

∞
∑

j=2

(j −1)‖Pj‖(2−2α)σ1j−2(cos β)−σ1j6
1−σ1

4α
,

∞
∑

j=2

(j −1)‖Qj‖(2−2α)σ2j−2(cosβ)−σ2j6
1−σ2

4α
,f F (ξ, z, w) l ΩN _9 α ( β .60Pj.B TAJ 2.3, YA" 3.1 
"v6q (ξ, z, w) ∈ ∂Ω f,

∣

∣

∣2α(1− i tanβ)
2

ρ(ξ, z, w)

∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF (ξ, z, w))−1F (ξ, z, w)− 1 + i2α tanβ

∣

∣

∣ < 1, (5.1)'f ρ(ξ, z, w) = 1. .
q(z1) = 2α(1− i tanβ)

f(z1)

z1f ′(z1)
− 1 + i2α tanβ, (5.2)f |q(z1)| < 1 L

2α(1 − i tanβ)
f(z1)f

′′(z1)

(f ′(z1))2
= 2α− 1− q(z1)− z1q

′(z1). (5.3)TM" 2.3�(5.2)–(3.4) i, 7
(△1+‖z‖2△2+‖w‖2△3)

[

2α(1−i tanβ)
2∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF )−1F (ξ, z, w)−1+i2α tanβ

]

= 2α(1− i tanβ)H + (i2α tanβ − 1)(△1 + ‖z‖2△2 + ‖w‖2△3)

= △1

{

(2α− 1)(1− δi − γi) + δi[z1q
′(z1) + q(z1)] + γi[w1q

′(w1) + q(w1)]
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+ 2α(1− i tanβ)
[

δi
f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0) + γi

f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1

× (j − 1)Qj(w0)
]}

+△2

{

|z1|2
[

q(z1) +
2α(1− i tanβ)

z1

∞
∑

j=2

(f ′(z1))
σ1j−1(1− j)Pj(z0)

]

+ ‖z0‖2
[

(2α− 1)(1− σ1) + 2α(1− i tanβ)σ1
f ′′(z1)

f ′(z1)

∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0)

+ σ1(z1q
′(z1)+q(z1))

]}

+△3

{

|w1|2
[

q(w1)+
2α(1−i tanβ)

w1

∞
∑

j=2

(f ′(w1))
σ2j−1(1−j)Qj(w0)

]

+ ‖w0‖2
[

(2α− 1)(1− σ2) + 2α(1 − i tanβ)σ2
f ′′(w1)

f ′(w1)

∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0)

+ σ2(w1q
′(w1) + q(w1))

]}

=
r

∑

i=1

‖ξ(i)‖2si
{

(2α− 1)
[

si(1 − δi − γi) +
l‖z0‖2
1− ‖z‖2 (1 − σ1) +

t‖w0‖2
1− ‖w‖2 (1− σ2)

]

+
l

1− ‖z‖2
[

|z1|2q(z1) + 2α(1− i tanβ)

∞
∑

j=2

(f ′(z1))
σ1j−1(j − 1)Pj(z0)

×
(f ′′(z1)

f ′(z1)

(siδi
l

(1−‖z‖2)+σ1‖z0‖2
)

−z1

)

+
(siδi

l
(1−‖z‖2)+σ1‖z0‖2

)

(z1q
′(z1)+q(z1))

]

+
t

1− ‖w‖2
[

|w1|2q(w1) + 2α(1− i tanβ)
∞
∑

j=2

(f ′(w1))
σ2j−1(j − 1)Qj(w0)

(f ′′(w1)

f ′(w1)

×
(siγi

t
(1− ‖w‖2)+σ2‖w0‖2

)

−w1

)

+
(siγi

t
(1−‖w‖2)+σ2‖w0‖2

)

(w1q
′(w1)+q(w1))

]}

.TX δi + γi ∈ [0, 1], TM" 2.4–2.6 vM" 2.10, 7
(△1+‖z‖2△2+‖w‖2△3)

[∣

∣

∣2α(1−i tanβ)
2∂ρ(ξ, z, w)

∂(ξ, z, w)
(DF )−1F (ξ, z, w)−1+i2α tanβ

∣

∣

∣−1
]

<

r
∑

i=1

‖ξ(i)‖2si
{

|2α− 1|
[

si(1− δi − γi) +
l‖z0‖2
1− ‖z‖2 (1− σ1) +

t‖w0‖2
1− ‖w‖2 (1− σ2)

]

+
l

1− ‖z‖2
[

|z1|2|q(z1)|+
4α

cosβ

∞
∑

j=2

|f ′(z1)|σ1j−1(j − 1)|Pj(z0)|

+
(siδi

l
(1− ‖z‖2) + σ1‖z0‖2

)( 2|z1|
1− |z1|2

(1 − |q(z1)|) + |q(z1)|
)]

+
t

1− ‖w‖2
[

|w1|2|q(w1)|+
4α

cosβ

∞
∑

j=2

|f ′(w1)|σ2j−1(j − 1)|Qj(w0)|

+
(siγi

t
(1− ‖w‖2) + σ2‖w0‖2

)( 2|w1|
1− |w1|2

(1 − |q(w1)|) + |q(w1)|
)]

−
(

si +
l‖z‖2

1− ‖z‖2 +
t‖w‖2

1− ‖w‖2
)}
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=

r
∑

i=1

‖ξ(i)‖2si
{

|2α− 1|
[

si(1− δi − γi) + (1− σ1)
l‖z0‖2
1− ‖z‖2 + (1− σ2)

t‖w0‖2
1− ‖w‖2

]

− si

+
l

1− ‖z‖2
[

(|q(z1)| − 1)
(

|z1|2 +
(siδi

l
(1− ‖z‖2) + σ1‖z0‖2

)1− 2|z1| − |z1|2
1− |z1|2

)

+
siδi
l

(1− ‖z‖2) + (σ1 − 1)‖z0‖2 +
4α

cosβ

∞
∑

j=2

|f ′(z1)|σ1j−1(j − 1)|Pj(z0)|
]

+
t

1− ‖w‖2
[

(|q(w1)| − 1)
(

|w1|2 +
(siγi

t
(1− ‖w‖2) + σ2‖w0‖2

)1− 2|w1| − |w1|2
1− |w1|2

)

+
siγi
t

(1− ‖w‖2) + (σ2 − 1)‖w0‖2 +
4α

cosβ

∞
∑

j=2

|f ′(w1)|σ2j−1(j − 1)|Qj(w0)|
]}

6

r
∑

i=1

‖ξ(i)‖2si
{ l‖z0‖2
1− ‖z‖2

[

(|2α− 1| − 1)(1− σ1)

+
4α

cosβ

∞
∑

j=2

( 1 + (1 − 2α)|z1|
cosβ(1 − |z1|)1+2(1−α)

)σ1j−1

(j − 1)‖Pj‖‖z0‖j−2
]

+
t‖w0‖2
1− ‖w‖2

[

(|2α− 1| − 1)(1− σ2) +
4α

cosβ

∞
∑

j=2

( 1 + (1− 2α)|w1|
cosβ(1− |w1|)1+2(1−α)

)σ2j−1

× (j − 1)‖Qj‖‖w0‖j−2
]}

=
r

∑

i=1

‖ξ(i)‖2siA.

(i) 3 α ∈
(

0, 1
2

] f,  UU [1 + (1 − 2α)|z1|]σ1j−1 ^X |z1|  σ1j 6 1 f2�>�, [1 + (1 − 2α)|w1|]σ2j−1 ^X |w1|  σ2j 6 1 f2�>�. TX Pj = 0(j > 1
σ1
) ,

Qj = 0(j > 1
σ2
), ℄ ∞

∑

j=2

(j − 1)‖Pj‖(cosβ)−σ1j 6
1−σ1

2 ,
∞
∑

j=2

(j − 1)‖Qj‖(cosβ)−σ2j 6
1−σ2

2 ,fU
A 6

l‖z0‖2
1− ‖z‖2

[

(|2α− 1| − 1)(1− σ1) +
4α

cosβ

∞
∑

j=2

(cosβ)1−σ1j(j − 1)‖Pj‖
]

+
t‖w0‖2
1− ‖w‖2

[

(|2α− 1| − 1)(1 − σ2) +
4α

cosβ

∞
∑

j=2

(cosβ)1−σ2j(j − 1)‖Qj‖
]

6 0.

(ii) 3 α ∈ (12 , 1) f, [1 + (1− 2α)|z1|]σ1j−1 ^X |z1|  σ1j 6 1 f2�>g, [1 + (1−
2α)|w1|]σ2j−1 ^X |w1|  σ2j 6 1 f2�>g. TX Pj = 0

(

j > 1
σ1

)

, Qj = 0
(

j > 1
σ2

)

, f
A 6

l‖z0‖2
1− ‖z‖2

[

(|2α− 1| − 1)(1− σ1) +
4α

cosβ

∞
∑

j=2

(2− 2α)σ1j−1(cosβ)1−σ1j(j − 1)‖Pj‖
]

+
t‖w0‖2
1− ‖w‖2

[

(|2α− 1| − 1)(1− σ2) +
4α

cosβ

∞
∑

j=2

(2− 2α)σ2j−1(cos β)1−σ2j(j − 1)‖Qj‖
]

6 0,n$ ∞
∑

j=2

(j−1)‖Pj‖(2−2α)σ1j−2(cosβ)−σ1j6
1−σ1

4α ,
∞
∑

j=2

(j−1)‖Qj‖(2−2α)σ2j−2(cosβ)−σ2j6
1−σ2

4α .Xl (5.1) i�&, fA"7q.



2 F ,BB 0�k >�|�:4x 155A" 5.1 y℄��3gU ξ v w 9$, fUI��4.,# 5.1 b f(z1) l D _9 α ( β .60ir, α ∈ (0, 1), β ∈ (−π
2 ,

π
2 ). F (z) l

(1.3) i~AJ9ir, σ1 ∈
[

0, 1
2

]

. . Pj = 0
(

j > 1
σ1

)

. ℄
(i) α ∈

(

0, 12
] f,

∞
∑

j=2

(j − 1)‖Pj‖(cosβ)−σ1j 6
1−σ1

2 ;

(ii) α ∈
(

1
2 , 1

) f,
∞
∑

j=2

(j − 1)‖Pj‖(2− 2α)σ1j−2(cosβ)−σ1j 6
1−σ1

4α ,f F (z) l Bn _9 α ( β .60Pj.H 5.1 A" 5.1 vÆ4 5.1 y. β = 0, f75"N9^X α (,0Pj9�4.D2 V)WW�!9�b�K.� � � � . � 0
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Abstract This paper mainly discuss the properties of the generalized Roper-Suffridge
operators on the extended Hartogs domains. By using the distortion results of subclasses of
biholomorphic mappings, the authors conclude that the generalized operators preserve the
properties of strong and almost spirallike mappings of type β and order α, almost spirallike
mappings of type β and order α, spirallike mappings of type β and order α on ΩN under
different conditions, respectively. Thus the authors get the corresponding results on Bn.
These conclusions involve some known results and provide new approaches to research the
biholomorphic mappings in Cn.
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