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1967 =, Libera [3] |�E[$�SA U _yQ� β , α--.^w-5A, k&J�&8aVQ�^w f /z

Re
(
eiβ

zf ′(z)

f(z)

)
> α cosβ, z ∈ U,El α ∈ [0, 1), β ∈ (−π

2 ,
π
2 ). jp_, _v5AT_
;"yQ� β ,-.^wO α �+.^w-5A. �y�"Z�yQ� β , α--.^w
S-�wOm.�� C [3] \

f(z) = z +
∞∑

n=2

anz
nn$�SA U _yQ� β , α--.^w, El α ∈ [0, 1), β ∈

(
− π

2 ,
π
2

)
, X

|an| 6
n−2∏

s=0

( |2(1− α)e−iβ cosβ + s|
s+ 1

)
, n = 2, 3, · · · ,J_vOmn
S-.\ α = 0, X5� C k�5� A; \ β = 0, X5� C k�5� B.}b, Xu /W [4] 	;�T(;�^w�, k\aVQ�^w f ∈ Ŝβ(B2, B1) /z

(1 + i tanβ)
zf ′(z)

f(z)
− i tanβ ≺ 1 +B2z

1 +B1z
, z ∈ U, −1 6 B1 < B2 6 1, β ∈ (−π

2
,
π

2
),El ≺ n!u-\A. �19+(�#;�^w�
S-�wOm.�� D [4] d −1 6 B1 < B2 6 1, β ∈ (−π

2 ,
π
2 ), J

(B2 − (n− 1)B1)
2 cos2 β + (n− 2)2(B2

1sin
2β − 1) > 0, n = 2, 3, · · · .\ f(z) = z +

∞∑
n=2

anz
n ∈ Ŝβ(B2, B1), X

|an| 6
n−2∏

s=0

( |(B2 −B1)e
−iβ cosβ − sB1|
s+ 1

)
, n = 2, 3, · · · ,J_vOmn
S-.K5�D,�;*�w (B2−(n−1)B1)

2 cos2 β+(n−2)2(B2
1sin

2β−1) > 0, n = 2, 3, · · ·�& B1 = −1 ��. xU1, %q�P4_vrd, y�:E�w-.Gbw{Q�&F�Y�k-Om_o7�w-Om. SN:E�wyQ�Gbw{Q�&F�Y�k-Om_o7�w-Om, H��g�L%+�Y. Z�v� [5–13]. �Æ1, :E�wl_v�(-SN β ,-.Gbw{-�Yn��.U<, :E�wl^)��n$&n7JgE�;-.W��, X ��L?w ‖.‖ -E Banach �s, X∗ � X -8��s. o B � X l-�$�L, B � B -	�, U � C -?p�$�SA. Mo Un � Cn -�$�:Sq,

∂Un m Un -
�, (∂U)n � Un -�_
�, N∗ �~La`w~�ei, R �~Ljw~�ei. ′ mui. 8X� x ∈ X\{0}, o
T (x) = {Tx ∈ X∗ : ‖Tx‖ = 1, Tx(x) = ‖x‖}.



1 D (({ ;F�x8�ÆU..-H�T.�xPn 111o H(B) �{ B G( X -Q�Q�GbN�-i`. t, \ f ∈ H(B), X8 x ∈ B 7$Q-~L y,

f(y) =

∞∑

n=0

1

n!
Dnf(x)((y − x)n),El Dnf(x) n f W x - n � Fréchet 'w, J& n > 1,

Dnf(x)((y − x)n) = Dnf(x)(y − x, · · · , y − x︸ ︷︷ ︸
n

).\Q�Gb f : B → X -< f−1 "W, JW f(B) _Q�, X� f W B _yQ�. '�, \ Fréchet 'w Df(x) 80K x ∈ B "WL�<, X�Gb f ∈ H(B) n�yQ�-. d f : B → X nQ�Gb, \ f(0) = 0, Df(0) = I, X� f naV-, El I n{ XG( X -a/Gb.�� 1.1 [7] d g ∈ H(U) /z g(0) = 1, g(ξ) = g(ξ), Re g(ξ) > 0, ξ ∈ U (D� g -2lwY�k-�wnj-) -yQ�^w, J g d/z




min
|ξ|=r

|g(ξ)| = min
|ξ|=r

Re g(ξ) = g(−r),

max
|ξ|=r

|g(ξ)| = max
|ξ|=r

Re g(ξ) = g(r).�;6b& −1 6 B1 < B2 6 1 h g(ξ) = 1+B2ξ
1+B1ξ

/zr5 1.1 -�w.8 β ∈
(
− π

2 ,
π
2

)
, o

M̂g =
{
W ∈ H(B) : W (0) = 0, DW (0) = I,−i tanβ + (1 + i tanβ)

‖x‖
Tx(W (x))

∈ g(U),

x ∈ B \ {0}, Tx ∈ T (x)
}
.o Ŝg(B) �/z (Df(x))−1f(x) ∈ M̂g -aV�yQ�Gb f ~�ei Ŝ(B)-wi.�C 1.1 [14] d f : B → X naVyQ�Gb, J"WL�#0|w A : X → X/z inf{Re(Tx(Af(x))) : ‖x‖ = 1} > 0. \8X� t > 0, e−tAf(B) ⊂ f(B), El e−tA =

∞∑
m=0

(−1)m

m! tmAm, X� f n B _$8 A --.Gb. �Æ1, & A = e−iβI(−π
2 < β < π

2 ),X� f n B _ β ,-.Gb.& X = C, B = U , 5A 1.1 k� U _ β ,-.^w��-5A.$F1, �35�� B _ β ,-.Gb-BÆ=.�� E [15] d f : B → X n�yQ�Gb. \ β ∈
(
− π

2 ,
π
2

)
, J

Re(e−iβTx((Df(x))−1f(x))) > 0, x ∈ B,X f � B _ β ,-.Gb.o Ŝβ(B) n B _~L β ,-.GbN�-i`. �U, \ g(ξ) = 1+ξ
1−ξ

, ξ ∈ U , X
Ŝg(B) = Ŝβ(B).�C 1.2 [16] d f ∈ H(B). \8~L x ∈ B, e−

2πi
k f(e

2πi
k x) = f(x), X� f n k-\8�-, El k ∈ N∗, J i =

√
−1.



112 x 5 > � A h 45 �ZY80K z = (z1, · · · , zn)′ ∈ Ω, L (eiθ1z1, · · · , eiθnzn)′ ∈ Ω, θ1, · · · , θn ∈ R, X� Cnl-Q Ω � Reinhardt Q.d Dp1,p2,··· ,pn
=

{
z ∈ Cn :

n∑
l=1

|zl|pl < 1
}
, pl > 1, l = 1, 2, · · · , n, �";K0�).�,\E Minkowski A^n ρ(z), X

∂ρ

∂zl
(z) =

plzl
∣∣ zl
ρ(z)

∣∣pl−2

2ρ(z)
( n∑
l=1

pl
∣∣ zl
ρ(z)

∣∣pl
) , z ∈ Dp1,p2,··· ,pn

\ {0}, l = 1, 2, · · · , n (1.1)

(v [17]).

§2 	�-"?G*RS&�<%�I�+��9���y���5�, 2b5Z�E�.D� 2.1 d k ∈ N∗,−1 6 B1 < B2 6 1, X
2(B2 −B1) cos

2 β

(sk)2

(B2 −B1

2
+

s−1∑

r=1

(
rk +

B2 −B1

2

) r−1∏

l=0

|(B2 −B1) cosβ · e−iβ + lk|2
((l + 1)k)2

)

=
( s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

)2

, s = 2, 3, · · · .K f�m|5E� 2.1 8 s = 2 ��. rdE� 2.1 8 s = 2, 3, · · · , p ��. &
s = p+ 1 h, L

2(B2 −B1) cos
2 β

((p+ 1)k)2

(B2 −B1

2
+

p∑

r=1

(
rk +

B2 −B1

2

) r−1∏

l=0

|(B2 −B1) cosβ · e−iβ + lk|2
((l + 1)k)2

)

=
2(B2 −B1) cos

2 β

((p+ 1)k)2

(B2 −B1

2
+

p−1∑

r=1

(
rk +

B2 −B1

2

) r−1∏

l=0

|(B2 −B1) cosβ · e−iβ + lk|2
((l + 1)k)2

+
(
pk +

B2 −B1

2

) p−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|2
((r + 1)k)2

)

=
p2

(p+ 1)2

( p−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

)2

+
2(B2 −B1) cos

2 β

((p+ 1)k)2

(
pk +

B2 −B1

2

) p−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|2
((r + 1)k)2

=
( p∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

)2

.~b�+��. b�.��a��Z�5�.



1 D (({ ;F�x8�ÆU..-H�T.�xPn 113�� 2.1 d k ∈ N∗, F (x) = xf(x) ∈ Ŝg(B) n B _- k-\8�Gb, El g(ξ) =
1+B2ξ
1+B1ξ

, ξ ∈ U,−1 6 B1 < B2 6 1. X
∥∥∥D

sk+1F (0)(xsk+1)

(sk + 1)!

∥∥∥ 6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

‖x‖sk+1,

x ∈ B, s = 1, 2, · · · , (2.1)J_vOm8 B1 = −1, B2 = 1− 2α(0 6 α < 1) -K.n
S-.K D F (x) = xf(x) ∈ Ŝg(B) n B _- k-\8�Gb, Q −i tanβ + (1 + i tanβ)
‖x‖

Tx((DF (x))−1F (x)) ∈ g(U). R5 x ∈ B \ {0} , Jo x0 = x
‖x‖ . 5A

h(ξ) = ξf(ξx0), ξ ∈ U.f�m|, +
− i tanβ + (1 + i tanβ)

ξh′(ξ)

h(ξ)

= −i tanβ + (1 + i tanβ)
Df(ξx0)ξx0 + f(ξx0)

f(ξx0)

= −i tanβ + (1 + i tanβ)
‖ξx0‖

Tξx0((DF (ξx0))−1F (ξx0)
∈ g(U).Nn h ∈ Ŝg(U) n U _- k-\8�^w. t�(

Dskf(0)(xsk
0 )

(sk)!
= ask+1,

Dsk+1F (0)(xsk+1
0 )

(sk + 1)!
=

Dskf(0)(xsk
0 )

(sk)!
x0, s = 1, 2, · · · ,El ask+1 = h(sk+1)(0)

(sk+1)! , a1 = 1, s = 1, 2, · · · .MD −i tanβ + (1 + i tanβ) ‖x‖
Tx((DF (x))−1F (x)) ∈ g(U), X

ϕ(ξ) =
(1 + i tanβ)(h′(ξ)ξ − h(ξ))

(B2 + iB1 tanβ)h(ξ) − (1 + i tanβ)B1h′(ξ)ξ
=

∞∑

r=1

brkξ
rk ∈ H(U,U).!<

( ∞∑

r=0

((B2 −B1)− rkB1(1 + i tanβ))ark+1ξ
rk+1

)
ϕ(ξ) =

∞∑

r=1

(1 + i tanβ)rkark+1ξ
rk+1e

( s−1∑

r=0

((B2 −B1)− rkB1(1 + i tanβ))ark+1ξ
rk+1

)
ϕ(ξ)

=

s∑

r=1

(1 + i tanβ)rkark+1ξ
rk+1 +

∞∑

r=s+1

crk+1ξ
rk+1.K Parseral 5�, L

|sk(1 + i tanβ)|2|ask+1|2

6

s−1∑

r=0

(|(B2 −B1)− rkB1(1 + i tanβ)|2 − |(1 + i tanβ)rk|2)|ark+1|2.
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(sk)2 sec2 β|ask+1|2 6 2(B2 −B1)

s−1∑

r=0

(
rk +

B2 −B1

2

)
|ark+1|2

−
s−1∑

r=0

(2rk(B2 −B1)(B1 + 1) + (rk)2(1−B2
1) sec

2 β)|ark+1|2

6 2(B2 −B1)

s−1∑

r=0

(
rk +

B2 −B1

2

)
|ark+1|2.k

(sk)2 sec2 β
∥∥∥D

sk+1F (0)(xsk+1
0 )

(sk + 1)!

∥∥∥
2

6 2(B2 −B1)

s−1∑

r=0

(
rk +

B2 −B1

2

)∥∥∥D
rk+1F (0)(xrk+1

0 )

(rk + 1)!

∥∥∥
2

. (2.2)�3h2Iw4W9=b (2.1) k��. ?K (2.2) k, +
∥∥∥D

k+1F (0)(xk+1
0 )

(k + 1)!

∥∥∥ 6
(B2 −B1) cosβ

k
.Nn (2.1) k8 s = 1 ��. R5 s, J s > 2. �rd (2.1) k8 l = 1, 2, · · · , s ��. MÆE� 2.1 O (2.2) k, L

∥∥∥D
(s+1)k+1F (0)(x

(s+1)k+1
0 )

((s+ 1)k + 1)!

∥∥∥
2

6
2(B2 −B1) cos

2 β

((s+ 1)k)2

(B2 −B1

2
+

s∑

r=1

(
rk +

B2 −B1

2

)

r−1∏

l=0

|(B2 −B1) cosβ · e−iβ + lk|2
((l + 1)k)2

)

=
( s∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

)2

.~b�+��.N B1 = −1, B2 = 1− 2α, α ∈ [0, 1), �;6b
F (x) =

x

(1− T k
u (x))

2(1−α) cos βe−iβ

k

, x ∈ B/z5� 2.1 -�w, ElR5- u /z ‖u‖ = 1 . u$m|, 8 x = Ru (0 6 R < 1), L
∥∥∥D

sk+1F (0)(xsk+1)

(sk + 1)!

∥∥∥ =

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

Rsk+1.D�5� 2.1 -Omk8 B1 = −1, B2 = 1− 2α, α ∈ [0, 1) -K.n
S-. b�.Q 2.1 & X = C, B = U, k = 1, B1 = −1, B2 = 1 − 2α (0 6 α < 1), 5� 2.1 k�5� C.d ml (l = 1, 2, · · · , n) nCG`w, W�35� 2.2 l, N = m1 +m2 + · · ·+mn na`w, J ml = 0 m Z O F (Z) l�$FD!. o Uml (UN ) DÆ� Cml (l = 1, 2, · · · , n)
(CN ) l-$�:Sq.
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ml → C ∈ H(Uml), l = 1, 2, · · · , n, F (Z) = (Z1f1(Z1), Z2f2(Z2),

· · · , Znfn(Zn))
′ ∈ Ŝg(U

N ) n UN _- k(k ∈ N∗)-\8�Gb, El g(ξ) = 1+B2ξ
1+B1ξ

, ξ ∈
U,−1 6 B1 < B2 6 1, X

∥∥∥D
sk+1F (0)(Zsk+1)

(sk + 1)!

∥∥∥ 6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

‖Z‖sk+1,

Z = (Z1, Z2, · · · , Zn)
′ ∈ UN , s = 1, 2, · · · ,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.K d F (Z) = (F1(Z1), F2(Z2), · · · , Fn(Zn))

′,XK5� 2.2-�w,8 Z = (Z1, Z2, · · · ,
Zn)

′ ∈ UN , L
(DF (Z))−1F (Z) = ((DF1(Z1))

−1F1(Z1), (DF2(Z2))
−1F2(Z2), · · · , (DFn(Zn))

−1Fn(Zn))
′.t�(, \ Z = (0, · · · , Zl, · · · , 0)′ ∈ UN , X

(DF (Z))−1F (Z) = (0, · · · , (DFl(Zl))
−1Fl(Zl), · · · , 0)′, l = 1, 2, · · · , n.o

W (Z) = (W1,W2, · · · ,Wn)
′ = (W11, · · · ,W1m1 ,W21, · · · ,W2m2 , · · · ,Wn1, · · · ,Wnmn

)′

= (DF (Z))−1F (Z).8 Z = (0, · · · , Zl, · · · , 0)′ ∈ UN (l = 1, 2, · · · , n), \ F (Z) = (Z1f1(Z1), Z2f2(Z2), · · · ,
Znfn(Zn))

′ ∈ Ŝg(U
N ), X

i tanβ + (1− i tanβ)
‖Zl‖
Wlj

= i tanβ + (1− i tanβ)
‖Z‖
Wlj

∈ g(U),El j /z |Zlj | = ‖Zl‖, ‖Zl‖ml
(‖Z‖N) DÆuo� ‖Zl‖ (‖Z‖). M ‖DmF (0)(Zm)‖ =

max
16l6n

{‖DmFl(0)(Z
m
l )‖} >j ‖Z‖ = max

16l6n
{‖Zl‖}. D�~b�+��.& β ∈

(
− π

2 ,
π
2

)
, α ∈ [0, 1) h, ?6b: 8 Z = (Z1, Z2, · · · , Zn)

′ ∈ UN ,

F (Z) =
( Z1

(1− Zk
11)

2(1−α)e−iβ cos β

k

,
Z2

(1− Zk
21)

2(1−α)e−iβ cos β

k

, · · · , Zn

(1− Zk
n1)

2(1−α)e−iβ cos β

k

)′/z5� 2.2 -�w, El Zl = (Zl1, Zl2, · · · , Zlml
)′ ∈ Uml , l = 1, 2, · · · , n. N Zl =

(R, 0, · · · , 0)′(0 6 R < 1), l = 1, 2, · · · , n, X
‖Dsk+1F (0)(Zsk+1)‖

(sk + 1)!
=

s−1∑

r=0

|2(1− α) cos β · e−iβ + rk|
(r + 1)k

Rsk+1, s = 1, 2, · · · .!<, 5� 2.2 -Omk8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-. b�.Q 2.2 & N = n = k = 1, B1 = −1, B2 = 1 − 2α (0 6 α < 1) h, 5� 2.2 k�5�
C. �� 2.3 d β ∈

(
− π

2 ,
π
2

)
, F (z) = (F1(z), F2(z), · · · , Fn(z))

′ ∈ H(Un) n Un _-
k(k ∈ N∗)-\8�Gb. \ −i tanβ + (1 + i tanβ)

DFj(z)z
Fj(z)

∈ g(U), El j /z |zj| = ‖z‖ =

max
16l6n

{|zl|}, g(ξ) = 1+B2ξ
1+B1ξ

, ξ ∈ U, −1 6 B1 < B2 6 1, X
‖Dsk+1F (0)(zsk+1)‖

(sk + 1)!
6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

‖z‖sk+1, z = (z1, z2, · · · , zn)′ ∈ Un,
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s = 1, 2, · · · ,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.K R5 z ∈ Un \ {0}, �o z0 = z

‖z‖ . d
hj(ξ) =

‖z‖
zj

Fj(ξz0), ξ ∈ U,El j /z |zj | = ‖z‖ = max
16l6n

{|zl|}, XK −i tanβ + (1 + i tanβ)
DFj(z)z
Fj(z)

∈ g(U), +
−i tanβ + (1 + i tanβ)

ξh′(ξ)

h(ξ)
= −i tanβ + (1 + i tanβ)

DFj(ξz0)ξz0
Fj(ξz0)

∈ g(U),Q hj ∈ Ŝg(U). �z� [12, 5�3.3] -b5, L
|Dsk+1Fj(0)(z

sk+1
0 )|

(sk + 1)!
6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

, z0 ∈ ∂Un.D�, \ z0 ∈ (∂U)n, X
|Dsk+1Fl(0)(z

sk+1
0 )|

(sk + 1)!
6

s−1∏

r=0

|(B2 −B1) cos β · e−iβ + rk|
(r + 1)k

, l = 1, 2, · · · , n.MD Dsk+1Fl(0)(z
sk+1) n Un _-Q�^w, Q�I$�:Sq_Q�^w-|#6R�, +

|Dsk+1Fl(0)(z
sk+1
0 )|

(sk + 1)!
6

s−1∏

r=0

|(B2 − B1) cosβ · e−iβ + rk|
(r + 1)k

, z0 ∈ ∂Un, l = 1, 2, · · · , n,k
|Dsk+1Fl(0)(z

sk+1)|
(sk + 1)!

6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

‖z‖sk+1, z ∈ Un, l = 1, 2, · · · , n.D�~b�+��.'�, f�m|5
F (z) =

( z1

(1− zk1 )
2(1−α)e−iβ cos β

k

,
z2

(1− zk2 )
2(1−α)e−iβ cos β

k

, · · · , zn

(1− zkn)
2(1−α)e−iβ cos β

k

)′

,

z = (z1, z2, · · · , zn)′ ∈ Un/z5� 2.3 -�w. N z = (R, 0, · · · , 0)′ (0 6 R < 1), X�[u7m|, +
‖Dsk+1F (0)(xsk+1)‖

(sk + 1)!
=

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

Rsk+1, s = 1, 2, · · · .^55� 2.3 -Omk8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-. b�.Q 2.3 \ n = k = 1, B1 = −1, B2 = 1− 2α (0 6 α < 1), X5� 2.3 k�5� C.Q 2.4 5� 2.1–2.3 5W;5-!j�w��+(:E�w β ,-.GbQ�&F�Y�k
S-Omk.
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(
− π

2 ,
π
2

)
, F (z) = (F1(z), F2(z), · · · , Fn(z))

′ ∈ Ŝg(U
n), n Un _- k(k ∈ N∗)-\8�Gb, El g(ξ) = 1+B2ξ

1+B1ξ
, ξ ∈ U,−1 6 B1 < B2 6 1, X

‖Dsk+1F (0)(zsk+1)‖
(sk + 1)!

6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

‖z‖sk+1,

z = (z1, z2, · · · , zn)′ ∈ Un, s = 1, 2, · · · ,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.

§3 Reinhardt H("?G*RSOA8-��9���L��� K5�.�� 3.1 d k ∈ N∗, F (z) = (F1(z), F2(z), · · · , Fn(z))
′ ∈ Ŝg(Dp1,p2,··· ,pn

), J F (z) n
Dp1,p2,··· ,pn

_- k(k ∈ N∗)-\8�Gb, El
Dsk+1Fq(0)(z

sk+1)

(sk + 1)!
=

n∑

l1,l2,··· ,lsk+1=1

aql1l2···lsk+1
zl1zl2 · · · zlsk+1

,

aq tt · · · t︸ ︷︷ ︸
sk+1

uo� a(sk+1)qt (q, t = 1, 2, · · · , n, s = 1, 2, · · · ),

g(ξ) =
1 +B2ξ

1 +B1ξ
, ξ ∈ U,−1 6 B1 < B2 6 1.\87K j ∈ {1, 2, · · · , n} a(sk+1)qj = 0 (q = 1, 2, · · · , n, q 6= j, s = 1, 2, · · · ), X

|a(sk+1)jj | 6
s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.K K5� 3.1 -�w, L
∂Fq((0, · · · , zj, · · · , 0)′)

∂zj
= 0, Fq((0, · · · , zj , · · · , 0)′) = 0, q = 1, 2, · · · , n, q 6= jO

∂Fj((0, · · · , zj, · · · , 0)′)
∂zj

6= 0.f�m|, +
(DF ((0, · · · , zj , · · · , 0)′))−1F ((0, · · · , zj , · · · , 0)′)

=




∗ · · · 0 · · · ∗
...

...
...

∗ · · · 1
∂Fj((0,··· ,zj ,··· ,0)

′)

∂zj

· · · ∗

...
...

...

∗ · · · 0 · · · ∗







0
...

Fj((0, · · · , zj, · · · , 0)′)
...

0
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=




0
...

Fj((0,··· ,zj,··· ,0)
′)

∂Fj((0,··· ,zj ,··· ,0)
′)

∂zj

...

0




.d W (z) = (W1(z), · · · ,Wj(z), · · · ,Wn(z))
′ = (DF (z))−1F (z). 5A

hj(zj) = Fj((0, · · · , zj, · · · , 0)′), zj ∈ U,X hj ∈ H(U), JK (1.1) k
i tanβ + (1− i tanβ)

zjh
′
j(zj)

hj(zj)

= i tanβ + (1− i tanβ)
zj

∂Fj((0,··· ,zj ,··· ,0)
′)

∂zj

Fj((0, · · · , zj , · · · , 0)′)

= i tanβ + (1− i tanβ)
1

2
ρ((0,··· ,zj ,··· ,0)′)

∂ρ((0,··· ,zj,··· ,0)′)
∂z

W ((0, · · · , zj, · · · , 0)′)
∈ g(U),

(0, · · · , zj, · · · , 0)′ ∈ Dp1,p2,··· ,pn
\ {0}, zj 6= 0.M hj ∈ Ŝg(U), J hj n U _- k(k ∈ N∗)-\8�^w. t�(

a(sk+1)jj =
h
(sk+1)
j (0)

(sk + 1)!
, s = 1, 2, · · · .!<K5� 2.1 (X = C, B = U -K.) ~b�+��. b�.�z5� 3.1 -b5, f�b+Z�+ (b5[�*).2 3.1 d k ∈ N∗, F (z) = (F1(z), F2(z), · · · , Fn(z))

′ ∈ Ŝg(Dp1,p2,··· ,pn
),nDp1,p2,··· ,pn_- k(k ∈ N∗)-\8�Gb, El

Dsk+1Fq(0)(z
sk+1)

(sk + 1)!
=

n∑

l1,l2,··· ,lsk+1=1

aql1l2···lsk+1
zl1zl2 · · · zlsk+1

,

aq tt · · · t︸ ︷︷ ︸
sk+1

uo� a(sk+1)qt (q, t = 1, 2, · · · , n, s = 1, 2, · · · ),

g(ξ) =
1 + B2ξ

1 + B1ξ
, ξ ∈ U, −1 6 B1 < B2 6 1.\ a(sk+1)qt = 0 (q = 1, 2, · · · , n, q 6= t, s = 1, 2, · · · ), X

|a(sk+1)tt| 6
s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

, t = 1, 2, · · · , n,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.2 3.2 d k ∈ N∗, F (z) = (F1(z), F2(z), · · · , Fn(z))
′ = (z1g1(z), z2g2(z), · · · ,

zngn(z))
′ ∈ Ŝg(Dp1,p2,··· ,pn

) n Dp1,p2,··· ,pn
_- k(k ∈ N∗)-\8�Gb, El gq(z) ∈

H(Dp1,p2,··· ,pn
,C), a(sk+1)qt =

∂skgq
∂zsk

t

(0) =
∂sk+1Fq

∂zq∂z
sk
t

(0) (q, t = 1, 2, · · · , n, s = 1, 2, · · · ), g(ξ) =
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1+B2ξ
1+B1ξ

, ξ ∈ U,−1 6 B1 < B2 6 1, X
|a(sk+1)tt| 6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

, t = 1, 2, · · · , n,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.�� 3.2 d k ∈ N∗, F (z) = (F1(z), F2(z), · · · , Fn(z))
′ ∈ Ŝg(Dp1,p2,··· ,pn

), J F (z) n
Dp1,p2,··· ,pn

_- k(k ∈ N∗)-\8�Gb, El
Dsk+1Fq(0)(z

sk+1)

(sk + 1)!
=

n∑

l1,l2,··· ,lsk+1=1

aql1l2···lsk+1
zl1zl2 · · · zlsk+1

,

atq tt · · · t︸ ︷︷ ︸
sk

uo� a(sk+1)tq(q, t = 1, 2, · · · , n, s = 1, 2, · · · ),

g(ξ) =
1 + B2ξ

1 + B1ξ
, ξ ∈ U, −1 6 B1 < B2 6 1.\ a(sk+1)jq = 0(q = 1, 2, · · · , n, q 6= j, s = 1, 2, · · · ) 87K j ∈ {1, 2, · · · , n}, X

|a(sk+1)jj | 6
s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.K t�(, K5� 3.2 -�w, +
∂Fj((0, · · · , zj, · · · , 0)′)

∂zq
= 0, q = 1, 2, · · · , n, q 6= jO

∂Fj((0, · · · , zj, · · · , 0)′)
∂zj

6= 0.u$m|+
(DF ((0, · · · , zj, · · · , 0)′))−1F ((0, · · · , zj, · · · , 0)′)

=




∗ · · · ∗ · · · ∗
...

...
...

0 · · · 1
∂Fj((0,··· ,zj ,··· ,0)

′)

∂zj

· · · 0

...
...

...

∗ · · · ∗ · · · ∗







F1((0, · · · , zj , · · · , 0)′)
...

Fj((0, · · · , zj, · · · , 0)′)
...

Fn((0, · · · , zj , · · · , 0)′)




=




∗
...

Fj((0,··· ,zj,··· ,0)
′)

∂Fj((0,··· ,zj ,··· ,0)
′)

∂zj

...

∗




.



120 x 5 > � A h 45 �o W (z) = (W1(z), · · · ,Wj(z), · · · ,Wn(z))
′ = (DF (z))−1F (z). d

hj(zj) = fj((0, · · · , zj , · · · , 0)′), zj ∈ U,X hj ∈ H(U), J
i tanβ + (1− i tanβ)

zjh
′
j(zj)

hj(zj)

= i tanβ + (1− i tanβ)
zj

∂Fj((0,··· ,zj ,··· ,0)
′)

∂zj

Fj((0, · · · , zj , · · · , 0)′)

= i tanβ + (1− i tanβ)
1

2
ρ((0,··· ,zj ,··· ,0)′)

∂ρ((0,··· ,zj,··· ,0)′)
∂z

W ((0, · · · , zj, · · · , 0)′)
∈ g(U),

(0, · · · , zj, · · · , 0)′ ∈ Dp1,p2,··· ,pn
\ {0}, zj 6= 0.M hj ∈ Ŝg(U), J hj n U _ k(k ∈ N∗)-\8�^w. t�(

a(sk+1)jj =
h
(sk+1)
j (0)

(sk + 1)!
, s = 1, 2, · · · .!<K5� 2.1 (X = C, B = U -K.) ~b�+��. b�.�z5� 3.2 -b5, ?�Z�+ (b5[�*).2 3.3 d k ∈ N∗, F (z) = (F1(z), F2(z), · · · , Fn(z))

′ ∈ Ŝg(Dp1,p2,··· ,pn
)nDp1,p2,··· ,pn_- k(k ∈ N∗)-\8�Gb, El

Dsk+1Fq(0)(z
sk+1)

(sk + 1)!
=

n∑

l1,l2,··· ,lsk+1=1

aql1l2···lsk+1
zl1zl2 · · · zlsk+1

,

atq tt · · · t︸ ︷︷ ︸
sk

uo� a(sk+1)tq (q, t = 1, 2, · · · , n, s = 1, 2, · · · ), g(ξ) = 1+B2ξ
1+B1ξ

, ξ ∈ U,−1 6 B1 <

B2 6 1. \ a(sk+1)tq = 0 (q = 1, 2, · · · , n, q 6= t, s = 1, 2, · · · ), X
|a(sk+1)tt| 6

s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

, t = 1, 2, · · · , n,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.2 3.4 d k ∈ N∗, F (z) = (F1(z), F2(z), · · · , Fn(z))
′ ∈ Ŝg(Dp1,p2,··· ,pn

),nDp1,p2,··· ,pn_- k(k ∈ N∗)-\8�Gb, El
Fq(z) = zq +

∞∑

s=q

(ask+1
q1 zsk+1

1 + ask+1
q2 zsk+1

2 + · · ·+ ask+1
qn zsk+1

n ), q = 1, 2, · · · , n,

g(ξ) =
1 +B2ξ

1 +B1ξ
, ξ ∈ U, −1 6 B1 < B2 6 1,X

|a(sk+1)tt| 6
s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

, t = 1, 2, · · · , n,J_vOm8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
S-.Q 3.1 & n = k = 1, B1 = −1, B2 = 1− 2α (0 6 α < 1) h, 5� 3.1–3.2,+ 3.1–3.4��5� C.
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SOm.Æ�6/ 3.1 d k ∈ N∗, F (z) = (F1(z), F2(z), · · · , Fn(z))
′ ∈ Ŝg(Dp1,p2,··· ,pn

), n
Dp1,p2,··· ,pn

_- k(k ∈ N
∗)-\8�Gb, El

Dsk+1Fq(0)(z
sk+1)

(sk + 1)!
=

n∑

l1,l2,··· ,lsk+1=1

aql1l2···lsk+1
zl1zl2 · · · zlsk+1

,

aq tt · · · t︸ ︷︷ ︸
sk+1

uo� a(sk+1)qt (q, t = 1, 2, · · · , n, s = 1, 2, · · · ),

g(ξ) =
1 + B2ξ

1 + B1ξ
, ξ ∈ U, −1 6 B1 < B2 6 1,X

|a(sk+1)tt| 6
s−1∏

r=0

|(B2 −B1) cosβ · e−iβ + rk|
(r + 1)k

, t = 1, 2, · · · , n,J_vOmk8 B1 = −1, B2 = 1− 2α (0 6 α < 1) -K.n
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The Sharp Coefficient Estimates for a Certain General

Class of Spirallike Mappings in Several

Complex Variables

LIU Xiaosong1

1School of Mathematics and Statistics, Lingnan Normal University, Zhanjiang

524048, Guangdong, China. E-mail: lxszhjnc@163.com

Abstract In this article, the author chiefly establishes the refined estimates of all homo-

geneous expansions for a certain general class of spirallike mappings of type β on the unit

ball in complex Banach spaces and the unit polydisk in Cn under restricted conditions with

a unified method. Meanwhile, the author obtains the refined estimates of main coefficient

for a certain general class of spirallike mappings of type β on Dp1,p2,··· ,pn
=

{
z ∈ Cn :

n∑
l=1

|zl|pl < 1
}
, pl > 1, l = 1, 2, · · · , n on Cn under weaker restricted conditions with a unified

method as well. In particular, the results are sharp for k-fold symmetric spirallike mapping

of type β under additional assumptions. The derived results include many known results in

the prior references.

Keywords Spirallike mapping of type β, Main coefficient, Homogeneous ex-

pansion, Refined coefficient estimate, k-Fold symmetric
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