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128 r $ L # A | 40 �x� D [12] �^ f(z) i8Q��?%%lq, η �,N6Rq, n > 1 i,Oq. Zi P (z) 6≡ 0 i,F�f, F=0 r 6∈ E P r → ∞ ,

N
(

r,
1

f(z)nf(z + η)− P (z)

)

> nT (r, f(z)) +m(r, f(z))− 2N(r, f(z))− 2N
(

r,
1

f(z)

)

−N
(

r,
1

f(z)

)

+ o
(T (r, f(z))

r1−ε

)

+O(1),N\ E i,Z�88QDq�B6}r.x� E [12−13] �^ f(z) i8Q��?%%lq, η �,N6Rq, n > 6 i,Oq.Zi P (z) 6≡ 0 i,F�f, F= f(z)nf(z + η)− P (z) 8�QFZ6<.d:?+ D o E, 
?{#�� 3 Z�|.�� 1 iQ'/6d: f(z) 6,��OF�f-~ f(z + η)?�� 2 ?+ E \�� “n > 6” iQ'/
\?�� 3 A6?+ D, ��#?+ C, 4'?+ D �i?+ C 6U��f. iQ'/�?+ C U��f2,�6%%lq?

2 &����3"pM�, 
?�℄,��n.%%lq f(z) 6�OF�f H(z, f) ?2�
H(z, f) =

∑

λ∈J

aλ(z)

τλ
∏

j=1

f(z + δλ,j)
µλ,j , (2.1)N\ J i,X}, δλ,j iR�q, µλ,j iNSOq, q aλ(z)(6≡ 0) id: f(z) 6�lq. .�f aλ(z)

τλ
∏

j=1

f(z + δλ,j)
µλ,j 6(q?2�

dλ =

τλ
∑

j=1

µλ,j . (2.2)F�f H(z, f) 6(q?2�
dH = degf H(z, f) = max

λ∈J
dλ. (2.3)F�f H(z, f) \��6 δλ,j Æh� δ1, · · · , δm. 8

χ =

{

1, ZiDEZ s ∈ {1, · · · ,m}, 8δs = 0,

0, ZiDv8 t = 1, · · · ,m, A8δt 6= 0.
(2.4)LD5(\6 3 Z�|, ��lH-6<� [12–13]��6MK, 42,5�:. ?+ 2.1 o�: 2.1 � 3�| 1 o 3, I�: 2.2�?+ 2.2 o?+ 2.3 ~N�:, �Ov+3�| 2.



2 M GUU uZ� &&mr7�PG�g 129x� 2.1 �^ f(z) i�� σ2(f) < 1 6�?%%lq, H(z, f)(6≡ 0) i�Z (2.1) 6�OF�fP�8 m > 1 Z��6 δλ,j , dH o χ O�Z (2.3) o (2.4) v?2, n > mdHiPOq. Zi s(z) 6≡ 0 id: f(z) 6�lq, F=
2N

(

r,
1

f(z)nH(z, f)− s(z)

)

> (n− 1)T (r, f(z))− (m− χ)dHN(r, f(z))− (2m+ 1− 2χ)N(r, f(z)) + S(r, f).8 m > 1, i1, i2, · · · , im �POq, c1, c2, · · · , cm i��6N6R�q. ��O.�f
F (z, f) = f(z + c1)

i1f(z + c2)
i2 · · · f(z + cm)im . (2.5)^�?+ 2.1, 8��6�:.�� 2.1 �^ f(z) i�� σ2(f) < 1 6�?%%lq, F (z, f)(6≡ 0) i�Z (2.5) 6�O.�f, degf F (z, f) = dF o n > mdH iPOq. Zi s(z) 6≡ 0 id: f(z) 6�lq, F=

2N
(

r,
1

f(z)nF (z, f)− s(z)

)

> (n− 1)T (r, f(z))− dFN(r, f(z))− (2m+ 1)N(r, f(z)) + S(r, f).y�:, Zi F (z, f) = f(z + η) (η ∈ C/{0}), F=
2N

(

r,
1

f(z)nf(z + η)− s(z)

)

> (n− 1)T (r, f(z))−N(r, f(z))− 3N(r, f(z)) + S(r, f).?+ 2.1 o�: 2.1 �?+ D �f23�OF�f, Pi?+ C 6U��f. �,�, A6�: 2.1 '/42�: 2.2, Ji
\?+ E \�� “n > 6” 6,^�f.�� 2.2 �^ f(z) i�� σ2(f) < 1 6�?%%lq, δ(∞, f(z)) > 1
2 , η iN6R�q, n > 3 iPOq. Zi s(z) 6≡ 0 id: f(z) 6�lq, F= f(z)nf(z + η)− s(z) 8�QFZ6<.D:�O.�f (2.5), ZiNz<�6<;j,�H���, '/42��6?+.x� 2.2 �^ f(z) i�� σ2(f) < 1 6�?%%lq, F (z, f) i�Z (2.5) 6�O.�f, degf F (z, f) = dF , n > dF iPOq. 9�^$S f(z) 68QFZ.�6z<o6<�, Nw6z< zi o6< zj A;j zi − zj 6= cl (l = 1, · · · ,m). Zi s(z) 6≡ 0 id:

f(z) 6�lq, F=
2N

(

r,
1

f(z)nF (z, f)− s(z)

)

> (n− 1)T (r, f(z))− (2m+ 1)N(r, f(z)) + S(r, f).�� 2.3 �^ f(z) i�� σ2(f) < 1 6�?%%lq, η iN6Rq, n > 5 iPOq. 9�^$S f(z) 68QFZ.�6z<o6<�, Nw6z< zi o6< zj A;j
zi− zj 6= cl (l = 1, · · · ,m). Zi s(z) 6≡ 0 id: f(z) 6�lq, F= f(z)nf(z+ η)− s(z)8�QFZ6<.ks, D f(z) �81Z Borel .�V6�^�, ℄# f(z)nH(z, f)− s(z) 66<a�,42��6?+.x� 2.3 �^ f(z) i8Q��?%%lq, a, b ∈ C ∪ {∞} i f(z) 61Z Borel .�V, H(z, f)(6≡ 0) i�Z (2.1) 6�OF�fP�8 m > 1 Z��6 δλ,j , dλ o dH Z
(2.2) o (2.3) v?2, n iPOq, s(z) 6≡ 0 id: f(z) 6�lq, E8
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(i) Zi a, b ∈ C, an

∑

λ∈J

aλ(z)a
dλ − s(z) 6≡ 0, bn

∑

λ∈J

aλ(z)b
dλ − s(z) 6≡ 0 P n > mdH ,F=

N
(

r,
1

f(z)nH(z, f)− s(z)

)

> (n−mdH)T (r, f(z)) + S(r, f).

(ii) Zi a ∈ C, b = ∞ P an
∑

λ∈J

aλ(z)a
dλ − s(z) 6≡ 0, F=

N
(

r,
1

f(z)nH(z, f)− s(z)

)

> nT (r, f(z)) + S(r, f).7?+ 2.3 'R, Zi%%lq81Z��6 Borel .�V, F='/��| 2 \
“n > 6” 
\� “n > 2”, �Z��:.�� 2.4 �^ f(z) i8Q��?%%lq, a, b ∈ C ∪ {∞} i f(z) 61Z Borel .�V, η iN6Rq, n > 2 iPOq, s(z) 6≡ 0 id: f(z) 6�lq. Zi��1Z��S, /:

(i) a, b ∈ C, an+1 − s(z) 6≡ 0 P bn+1 − s(z) 6≡ 0;

(ii) a ∈ C, b = ∞ P an+1 − s(z) 6≡ 0,F= f(z)nf(z + η)− s(z) 8�QFZ6<.

3 y� 2.1 w"��3QB?+ 2.1,  *Z�65+.�� 3.1 [7] �^ f(z) iN�q%%lq, c ∈ C. Zi σ2(f) < 1 P ε > 0, F=Dv8 r 6∈ E, 8
m
(

r,
f(z + c)

f(z)

)

= o
( T (r, f(z))

r1−σ2(f)−ε

)

,N\ E i,Z�88QDq�B6}r.^�� [7, 5+8.3]�� [14, 5+1]�� [15, p.66], '/�#5+ 3.2.�� 3.2 �^ f(z) i�� σ2(f) < 1 6N�q%%lq, c iN6Rq, F=
T
(

r, f(z + c)
)

= T (r, f(z)) + S(r, f),

N
(

r, f(z + c)
)

= N(r, f(z)) + S(r, f),

N
(

r, f(z + c)
)

= N(r, f(z)) + S(r, f).-6Dq1q5+, ��5+ 3.1 A62� [8] 6?+ 2.3, '/42��65+.�� 3.3 �^ f(z) i�O�OM"
U(z, f)P (z, f) = Q(z, f)6�� σ2(f) < 1 6�?%%�, N\ U(z, f) id: f(z) 6�OF�fPNq��lq, P (z, f) o Q(z, f) id: f(z) 6�O�OF�fPNq6!Vlq� S(r, f). 9^ degf U(z, f) = n, degf Q(z, f) 6 n P U(z, f) �8,Z(qkW6�, F=
m
(

r, P (z, f)
)

= S(r, f).-6� [16, ?+1.1] xH� [17, 5+2] *s6QBMK, 42��6?+.



2 M GUU uZ� &&mr7�PG�g 131�� 3.4 �^ f(z)i�� σ2(f) < 16�?%%lq, H(z, f)(6≡ 0)i�Z (2.1)6�OF�fP�8 m > 1 Z��6 δλ,j , F (z, f) i�Z (2.5) 6�O.�f.8 degf H(z, f) = dH o degf F (z, f) = dF , F=
T (r,H(z, f)) 6 mdHT (r, f(z)) + S(r, f), (3.1)

T (r, F (z, f)) 6 dFT (r, f(z)) + S(r, f). (3.2)^�� [17, 5+2], 42��6?+.�� 3.5 �^ f1, f2, · · · , fn i%%lq, F=
N
(

r,
∑

λ∈I

f
iλ,1

1 f
iλ,2

2 · · · f
iλ,n
n

)

6

n
∑

i=1

σN(r, fi),N\ I = {(iλ,1, iλ,2, · · · , iλ,n)} i,X}, σ = max
λ∈I

{iλ,1 + iλ,2 + · · ·+ iλ,n}.x� 2.1 u!
 8
ψ(z) = f(z)nH(z, f)− s(z). (3.3)
?C( ψ(z) 6≡ 0. QE, Zi ψ(z) ≡ 0, F=

H(z, f) ≡
s(z)

f(z)n
. (3.4)7: n > mdH , -6 (3.1) ��� (3.4) 1�6yMlq, '/�#<E.�O (3.3) 1�, 42

ψ′(z) = nf(z)n−1f ′(z)H(z, f) + f(z)nH ′(z, f)− s′(z). (3.5)7: ψ(z) 6≡ 0, M" (3.3) 1��!/ ψ′(z)
ψ(z) , 8

ψ′(z) =
ψ′(z)

ψ(z)
f(z)nH(z, f)−

ψ′(z)

ψ(z)
s(z). (3.6)7 (3.5) o (3.6) �t42

f(z)n−1E(z) = s′(z)−
ψ′(z)

ψ(z)
s(z), (3.7)N\

E(z) = nf ′(z)H(z, f)−
ψ′(z)

ψ(z)
f(z)H(z, f) + f(z)H ′(z, f). (3.8)
?C( E(z) 6≡ 0. QE, ^� (3.7) o s(z) 6≡ 0, 8

ψ′(z)

ψ(z)
=
s′(z)

s(z)
,)I42 ψ(z) = C1s(z), N\ C1 iN6�q. � ψ(z) = C1s(z) -[2 (3.3), �t42

H(z, f) =
(C1 + 1)s(z)

f(z)n
. (3.9)*s: (3.4), B(7 (3.1) o (3.9) 1#<E. 4' E(z) 6≡ 0.^� (3.1), 8 T (r, ψ(z)) 6 (n+mdH)T (r, f(z)) + S(r, f). 4'

m
(

r,
ψ′(z)

ψ(z)

)

= S(r, ψ) = S(r, f). (3.10)



132 r $ L # A | 40 �B75+ 3.3 o (3.7), 42
m(r, E(z)) = S(r, f). (3.11)��at N(r, E(z)). ^� (3.8),
?b12 E(z)6z<)=: f(z), H(z, f)o ψ′(z)

ψ(z)6z<. � E(z) o f(z) D |z| < r H`�z<6�qlq� N(r, |E(z) = f(z) = ∞),_q�D E(z) \6_q�t; E(z) o H(z, f) D |z| < r H6`�z<��i f(z) 6z<6�qlq� N(r, |E(z) = H(z, f) = ∞, f(z) 6= ∞), _q�D E(z) \6_q�t;

E(z) o ψ′(z)
ψ(z) D |z| < r H6`�z<���i f(z) 6z<+�i H(z, f) 6z<6�qlq� N(r, |E(z) = ψ′(z)

ψ(z) = ∞, f(z) 6= ∞, H(z, f) 6= ∞), _q�D E(z) \6_q�t.)I8
N(r, E(z)) = N(r, |E(z) = f(z) = ∞)

+N(r, |E(z) = H(z, f) = ∞, f(z) 6= ∞)

+N
(

r, |E(z) =
ψ′(z)

ψ(z)
= ∞, f(z) 6= ∞, H(z, f) 6= ∞

)

. (3.12)^ z0 i E(z) 6_q� k 6z<.Zi z0 i f(z) 6_q� p 6z<, F=7 (3.7), n > 2 o ψ′(z)
ψ(z) [F8.z<, 
?42 z0 
� s(z) 6_q� q 6z<, P k + (n− 1)p 6 q + 1. 7'�# k 6 q. 4'

N(r, |E(z) = f(z) = ∞) 6 N(r, s(z)) = S(r, f). (3.13)Zi z0 �i f(z) 6z<, Ii H(z, f) 6_q� l 6z<, F=7 (3.8) o ψ′(z)
ψ(z) [F8.z<, 
?42 k 6 l + 1.B� H(z, f) D |z| < r H6z<��i f(z) 6z<6�qlq� N(r, |H(z, f) =

∞, f(z) 6= ∞), _q�D H(z, f)\6_q�t; H(z, f)D |z| < r H6z<��i f(z)6z<6��z<�qlq� N(r, |H(z, f) = ∞, f(z) 6= ∞), >Zz<Y�t,(, F=
N(r, |E(z) = H(z, f) = ∞, f(z) 6= ∞)

6 N(r, |H(z, f) = ∞, f(z) 6= ∞) +N(r, |H(z, f) = ∞, f(z) 6= ∞). (3.14)
?�QB
N(r, |H(z, f) = ∞, f(z) 6= ∞) 6 (m− χ)dHN(r, f(z)) + S(r, f). (3.15)� H(z, f) \��6 δλ,j �� δ1, · · · , δm. ZiDv8 t = 1, · · · ,m, A8 δt 6= 0, F= H(z, f) ��k f(z), P7 (2.4) R χ = 0. 97: H(z, f) 6(q� dH , PNqid: f(z) 6�lq, ^�5+ 3.5 '/�#

N(r, |H(z, f) = ∞, f(z) 6= ∞) = N(r,H(z, f)) 6
m
∑

j=1

dHN(r, f(z + δj)) + S(r, f).B75+ 3.2 o χ = 0, 8
N(r, |H(z, f) = ∞, f(z) 6= ∞) 6 (m− χ)dHN(r, f(z)) + S(r, f).ZiDEZ s ∈ {1, · · · ,m}, 8 δs = 0, F= f(z + δs) = f(z) P7 (2.4) R χ = 1. 97: H(z, f) 6(q� dH , PNqid: f(z) 6�lq, ^�5+ 3.5 '/�#
N(r, |H(z, f) = ∞, f(z) 6= ∞)
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6 dHN(r, f(z + δ1)) + · · ·+ dHN(r, f(z + δs−1)) + dHN(r, f(z + δs+1))

+ · · ·+ dHN(r, f(z + δm)) + S(r, f)

=

m
∑

j=1

dHN(r, f(z + δj))− dHN(r, f(z + δs)) + S(r, f).B75+ 3.2, χ = 1 o f(z + δs) = f(z), 8
N(r, |H(z, f) = ∞, f(z) 6= ∞) 6 (m− χ)dHN(r, f(z)) + S(r, f).4', (3.15)  /. *s:, '/QB

N(r, |H(z, f) = ∞, f(z) 6= ∞) 6

m
∑

j=1

N
(

r, f(z + δj)
)

− χN(r, f(z)) + S(r, f)

= (m− χ)N(r, f(z)) + S(r, f). (3.16)Zi z0 ��i f(z) 6z<, 9�i H(z, f) 6z<, F= z0 
� ψ′(z)
ψ(z) 6z<. 7:

ψ′(z)
ψ(z) [FY8.z<, ) (3.8) �# k = 1. 9 ψ′(z)

ψ(z) 6z<)=: ψ(z) 6z<o ψ(z) 66<. Zi z0 i ψ(z) 6z<, F=7 (3.3) R, z0 
� s(z) 6z<. 4',

N
(

r, |E(z) =
ψ′(z)

ψ(z)
= ∞, f(z) 6= ∞, H(z, f) 6= ∞

)

6 N(r, s(z)) +N
(

r,
1

ψ(z)

)

= N
(

r,
1

ψ(z)

)

+ S(r, f). (3.17))I, 7 (3.11)−(3.17) �#
T (r, E(z)) 6 (m− χ)dHN(r, f(z)) + (m− χ)N(r, f(z)) +N

(

r,
1

ψ(z)

)

+ S(r, f). (3.18)7 (3.7) o (3.10) 42
(n− 1)T (r, f(z)) 6 T (r, E(z)) + T

(

r,
ψ′(z)

ψ(z)

)

+ S(r, f)

= T (r, E(z)) +N
(

r,
ψ′(z)

ψ(z)

)

+ S(r, f)

= T (r, E(z)) +N
(

r,
1

ψ(z)

)

+N(r, ψ(z)) + S(r, f). (3.19)7: H(z, f) 8 m Z��6 δλ,j , χ Z (2.4) v?2, 
?) (3.3) o5+ 3.2 �#
N(r, ψ(z)) 6 N(r, f(z)) +N(r,H(z, f))− χN(r, f(z)) + S(r, f)

6 (1 +m− χ)N(r, f(z)) + S(r, f). (3.20))I7 (3.18)−(3.20) �1#
2N

(

r,
1

f(z)nH(z, f)− s(z)

)

= 2N
(

r,
1

ψ(z)

)

> (n− 1)T (r, f(z))− (m− χ)dHN(r, f(z))− (2m+ 1− 2χ)N(r, f(z)) + S(r, f).
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4 y� 2.2 w"�8
ψ(z) = f(z)nF (z, f)− s(z).7: n > dF , 
?7 (3.2) �# ψ(z) 6≡ 0. 97: F (z, f) i H(z, f) 6yo�f, 

(3.5)−(3.12) XT /, N\ H(z, f) 7 F (z, f) )-~. ��LD (3.12) 6\���x:.^ z0 i E(z) 6_q� k 6z<.Zi z0 i f(z) 6z<, *s: (3.13), 8
N(r, |E(z) = f(z) = ∞) 6 N(r, s(z)) = S(r, f). (4.1)Zi z0 �i f(z) 6z<, / z0 i F (z, f) 6z<, F=DEZ t ∈ {1, · · · ,m}, z0 
�

f(z + ct) 6z<, )I z0 + ct i f(z) 6z<. 7:$S f(z) 68QFZ.�6z<o6<�, Nw6z< zi o6< zj A;j zi − zj 6= cl (l = 1, · · · ,m), �^ z0 �i f(z) 66<. 4', a� N(r, |E(z) = F (z, f) = ∞, f(z) 6= ∞) , 'I8��� O(log r). 94�
f(z0) 6= 0,∞, v/ z0 i f(z)n−1E(z) 6_q� k 6z<. ^� (3.7), z0 i ψ′(z)

ψ(z) 6.z<P k = 1, xH z0 i s(z) 6_q� q 6z<P k 6 q + 1. 4I
N(r, |E(z) = F (z, f) = ∞, f(z) 6= ∞) 6 N(r, F (z, f)) +N(r, s(z)) +N(r, s(z)) +O(log r).75+ 3.2 R,

N(r, F (z, f)) 6

m
∑

j=1

N(r, f(z + cj)) = mN(r, f(z)) + S(r, f). (4.2)Zi z0 �i f(z)6z<, +�i F (z, f)6z<, F= z0 
� ψ′(z)
ψ(z) 6z<. 7 (3.17)*s6�1'R,

N
(

r, |E(z) =
ψ′(z)

ψ(z)
= ∞, f(z) 6= ∞, F (z, f) 6= ∞

)

6 N
(

r,
1

ψ(z)

)

+ S(r, f). (4.3)�r (3.11), (3.12) o (4.1)−(4.3), 8
T (r, E(z)) 6 mN(r, f(z)) +N

(

r,
1

ψ(z)

)

+ S(r, f). (4.4)B7 (3.7) o (3.10), 8
(n− 1)T (r, f(z)) 6 T (r, E(z)) +N

(

r,
1

ψ(z)

)

+N(r, ψ(z)) + S(r, f). (4.5)4� F (z, f) = f(z+ c1)
i1 · · · f(z+ cm)im , ψ(z) = f(z)nF (z, f)− s(z) P c1, · · · , cm ���6N6R�q, v/75+ 3.2 R,

N(r, ψ(z)) 6 N(r, f(z)) +N(r, F (z, f)) + S(r, f)

6 (1 +m)N(r, f(z)) + S(r, f). (4.6):i, 7 (4.4)−(4.6) '/�#
2N

(

r,
1

f(z)nF (z, f)− s(z)

)
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= 2N
(

r,
1

ψ(z)

)

> (n− 1)T (r, f(z))− (2m+ 1)N(r, f(z)) + S(r, f).?+ 2.2 Q	.

5 y� 2.3 w"��QB?+ 2.3,  *5+ 5.1.�� 5.1 [18] �^ h �N�q%%lq, ;j
N(r, h) +N(r, 1/h) = S(r, h).9^ f = a0h

p+a1h
p−1+· · ·+apo g = b0h

q+b1h
q−1+· · ·+bq,N\q a0, a1, · · · , ap, b0, b1,

· · · , bq id: h 6�lqP a0b0ap 6≡ 0. Zi q 6 p, F= m(r, g/f) = S(r, h).x� 2.3 u!
 8
ψ(z) = f(z)nH(z, f)− s(z). (5.1)l��^?+ 2.3 6�� (i)  /, E^

g(z) =
f(z)− a

f(z)− b
,F= 0,∞ i g(z) 6 Borel .�V. ^� Hadamard O�?+, *D%%lq w(z) ;j

σ(w(z)) < σ(g(z)), F�f h(z), ;j σ(g(z)) = deg h(z) > 1, e4
g(z) = w(z)eh(z).:i

f(z) =
bw(z)eh(z) − a

w(z)eh(z) − 1
, f(z)n =

bnw(z)nenh(z) + · · ·+ (−a)n

w(z)nenh(z) + · · ·+ (−1)n
. (5.2)�

Wλ(z) = w(z + δλ,1)
µλ,1 · · ·w(z + δλ,τλ)

µλ,τλ ,�� (5.2) -[ H(z, f), 8
H(z, f) =

∑

λ∈J

aλ(z)

τλ∏

j=1

bµλ,jw(z + δλ,j)
µλ,j eµλ,jh(z+δλ,j) + · · ·+ (−a)µλ,j

w(z + δλ,j)µλ,j eµλ,jh(z+δλ,j) + · · ·+ (−1)µλ,j

=
∑

λ∈J

aλ(z)
bµλ,1+···+µλ,τλWλ(z)e

µλ,1h(z+δλ,1)+···+µλ,τλ
h(z+δλ,τλ

) + · · ·+ (−a)µλ,1+···+µλ,τλ

Wλ(z)e
µλ,1h(z+δλ,1)+···+µλ,τλ

h(z+δλ,τλ
) + · · ·+ (−1)µλ,1+···+µλ,τλ

.8
sλ(z) =Wλ(z)e

µλ,1(h(z+δλ,1)−h(z)) · · · eµλ,τλ
(h(z+δλ,τλ

)−h(z)),E8
H(z, f) =

∑

λ∈J

aλ(z)
bdλsλ(z)e

dλh(z) + · · ·+ (−a)dλ

sλ(z)edλh(z) + · · ·+ (−1)dλ

=

(

∑

λ∈J

aλ(z)b
dλ

)

∏

λ∈J

sλ(z)e

∑

λ∈J

dλh(z)

+ · · ·+
(

∑

λ∈J

aλ(z)a
dλ

)

(−1)

∑

λ∈J

dλ

∏

λ∈J

sλ(z)e

∑

λ∈J

dλh(z)

+ · · ·+ (−1)

∑

λ∈J

dλ
. (5.3)
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∏

λ∈J

sλ(z) o D =
∑

λ∈J

dλ, E7 (5.1)−(5.3) �#
ψ(z)

=

bnw(z)n
(

∑

λ∈J

aλ(z)b
dλ

)

S(z)e(n+D)h(z) + · · ·+
(

∑

λ∈J

aλ(z)a
dλ

)

(−a)n(−1)D

w(z)nS(z)e(n+D)h(z) + · · ·+ (−1)n+D
− s(z)

=

(

bn
∑

λ∈J

aλ(z)b
dλ

− s(z)
)

w(z)nS(z)e(n+D)h(z) + · · ·+ (−1)n+D
(

an
∑

λ∈J

aλ(z)a
dλ

− s(z)
)

w(z)nS(z)e(n+D)h(z) + · · ·+ (−1)n+D
. (5.4)

(5.4)\ ψ(z)id: eh(z)68+lq,PNq� eh(z) 6�lq. 9 an
∑

λ∈J

aλ(z)a
dλ−

s(z) 6≡ 0 P bn
∑

λ∈J

aλ(z)b
dλ − s(z) 6≡ 0, 75+ 5.1 R

m
(

r,
1

ψ(z)

)

= S(r, eh(z)) = S(r, f).'�, 7 (5.1) o5+ 3.4 R,

nT (r, f(z)) = T
(

r,
ψ(z) + s(z)

H(z, f)

)

6 T (r, ψ(z)) +mdHT (r, f(z)) + S(r, f).4I8
N
(

r,
1

f(z)nH(z, f)− s(z)

)

= N
(

r,
1

ψ(z)

)

> (n−mdH)T (r, f(z)) + S(r, f).N(, �^?+ 2.3 6�� (ii)  /, E*D%%lq w(z), ;j σ(w(z)) < σ(f(z)),F�f h(z) ;j σ(f(z)) = deg h(z) > 1, e4
f(z) = w(z)eh(z) + a. (5.5)� (5.5) -[ f(z)n, 8

f(z)n = w(z)nenh(z) + · · ·+ an. (5.6)�6O�6�n Wλ(z) o sλ(z), �� (5.5) -[ H(z, f), 8
H(z, f) =

∑

λ∈J

aλ(z)

τλ
∏

j=1

(w(z + δλ,j)
µλ,j eµλ,jh(z+δλ,j) + · · ·+ aµλ,j )

=
∑

λ∈J

aλ(z)(Wλ(z)e
µλ,1h(z+δλ,1)+···+µλ,τλ

h(z+δλ,τλ
) + · · ·+ aµλ,1+···+µλ,τλ )

=
∑

λ∈J

aλ(z)(sλ(z)e
dλh(z) + · · ·+ adλ).7: H(z, f) 6≡ 0 P dH = max
λ∈J

dλ, E
H(z, f) =

∑

λ∈J

aλ(z)a
dλ 6≡ 0, (5.7)xH

H(z, f) = lq(z)e
qh(z) + · · ·+ l1(z)e

h(z) +
∑

λ∈J

aλ(z)a
dλ , 1 6 q 6 dH , (5.8)N\ lj(z)(j = 1, · · · , q) i eh(z) 6�lqP lq(z) 6≡ 0.



2 M GUU uZ� &&mr7�PG�g 137Zi (5.7)  /, F=7 (5.1), (5.6) o5+ 5.1, 8
N
(

r,
1

ψ(z)

)

= nT (r, f(z)) + S(r, f).Zi (5.8)  /, F=7 (5.1), (5.6) o5+ 5.1, 8
N
(

r,
1

ψ(z)

)

= (n+ q)T (r, f(z)) + S(r, f), 1 6 q 6 dH .8
N
(

r,
1

f(z)nH(z, f)− s(z)

)

= N
(

r,
1

ψ(z)

)

> nT (r, f(z)) + S(r, f).?+ 2.3 Q	.$� ℄�V�`X�D��{#6�T3.q � � � � � �
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Abstract In this paper, the authors investigate zeros of difference polynomials of the

form f(z)nH(z, f) − s(z), where f(z) is a meromorphic function, H(z, f) is a difference

polynomial of f(z) and s(z) is a small function. The authors first obtain some inequalities

for the relationship of the zero counting function of f(z)nH(z, f)−s(z) and the characteristic

function and pole counting function of f(z). Based on the above inequalities, the authors

then establish some difference analogues of a classical result of Hayman for meromorphic

functions.
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