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1 P�Lw
#�, Q(d���w�YSUK C rQ(. �?B|	/ Nevanlinna 
N�5E9�i�fgu
?5[1−3]. Ep[YQ(d� f(z), 'Ji ρ(f) g µ(f) N����9�g1�, δ(a, f) �� f w< a 9/
.1K[%Q(d��90�9[A
1�s[4−5] . i fn, n ∈ N �� f 9 n *>0,~ f1 = f, · · · , fn = f ◦ (fn−1). f 9 Fatou { F (f) �F� {fn} w< z m?b℄�a9< z 9{j. F (f) �'{, ℄w f 9�i1��i��9. {j J(f) = C \ F (f) � f9 Julia {.u 0 < α < β < 2π, � Ω(α, β) = {z ∈ C | arg z ∈ (α, β)}. [? θ ∈ [0, 2π), Ema
ε > 0, q Ω(θ − ε, θ + ε) ∩ J(f) �(�9, y� arg z = θ � J(f) 9x6K=. ?b

∆(f) = {θ ∈ [0, 2π) : arg z = θ �J(f)9x6K=}.

∆(f) �Æ{, 
)��+�9. 'Ji mes∆(f) �� ∆(f) 98�C.�R1, .=O|E�NK!Q(�9G��F>R [6−10] . 1994R, \
h[11]�L>1� µ < ∞ 9�t�d� f , Xx6K=9{j ∆(f), F� mes∆(f) > π
max{ 1

2
,µ}

. �
o[12]�b?g*x�[13]Ep1�?p(`9�tQ(d�9 Julia {9�=N�85>3�9�E. w�J9�L�JXi5[Y�X9�b,"�Q(d�
N�E�9z�`09��_E,�_Xd1�?p(`. OH, Ep1� (`9�t�d�,Xx6K=9{j9�Co�oi_�P?�$ 2017 S 5 u 31 n�6, 2018 S 7 u 24 n�6HUX.
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Vg� [6−8]*D>$m(`1�9Q(d�9�=N�, �J9�bo1. )9 A [6] �u Ai(z)(z = 0, 1, · · · , n− 1) �$mm61�9�d�,X� A0 ��t9, ob m(r, Ai) = o(m(r, A0)) (i = 1, 2, · · · , n− 1), OHEpK!
f (n) +An−1f

(n−1) + · · ·+A0f = 0 (1.1)9ma� f 6≡ 0, m mes∆(f) > min
{

2π, π
µ(A0)

}

.)9 B [7] C 0 < c < 1  [Y��, OHEpK!
f ′′(z) + eczf ′(z) + ezf(z) = 0 (1.2)9I[Y� f 6≡ 0, m mes∆(f) > π.?5 A R >$m[Y-�0�98G�NK!�9 Julia {9�=N�_.. ?5 B [%>30�$m�W9;p 1 9�{�99`G�. ~W, ��w>%�: 3-�0���[Y{, K!�9 Julia {9�=N�oi? 38G�NK!K!0�9�9�2� 1 .{, �9 Julia {9�=N�o�|HW9P?)9 C [8] �u {f1, f2, · · · , fn}  K!

f (n) +A(z)f = 0, n ∈ N, n > 2 (1.3)9[Yu�, OH
mes∆(E) >

{

2π,
π

ρ(A)

}

,X� E = f1f2 · · · fn.?5 C�L>K! (1.3)98G(`�9 w9 Julia{9x6K=9{j$m[Y�91j�. OH'J:�7: TK!�9G;�s�NG;�9 Julia {9�=N�o�oiP�
#�[%_r%�9-�}�L. 'J�*D_1K!:

f ′′(z) +A(z)f ′(z) +B(z)f(z) = 0. (1.4)w���E	Z, 'Jr:[1 h(z), φ0, φ1, φ2 _} H(z) 9?b[11−12].

h = 2(d1d
′
2 − d2d

′
1)

2B + (d22d
′
1d

′′
1 + d21d

′
2d

′′
2 − d1d2d

′
1d

′′
2 − d1d2d

′
2d

′′
1)A− 2(d1d

′
2 − d2d

′
1)

2A′

+ 2d1d2d
′
1d

′′′
2 + 2d1d2d

′
2d

′′′
1 − 6d1d2d

′′
1d

′′
2 − 6d1d

′
1d

′
2d

′′
2 − 6d2d

′
1d

′
2d

′′
1 + 6d1(d

′
1)

2d′′2

− 2d22d
′
1d

′′′
1 − 2d21d

′
2d

′′′
2 + 3d21(d

′′
2 )

2 + 3d22(d
′′
1 )

2, (1.5)

φ0 =
1

h
[(d1d

′
2d

′′
2 − 3d2d

′
2d

′′
1 + 2d2d

′
1d

′′
2 )A+ (4d1(d

′
2)

2 + 3d22d
′′
1 − 3d1d2d

′′
2 − 4d2d

′
1d

′
2)B

+ 2(d1d2d
′
2 − d22d

′
1)B

′ + 6(d′2)
2d′′1 − 2d1d

′
2d

′′′
2 + 2d2d

′
1d

′′′
2 − 3d2d

′′
1d

′′
2 − 6d′1d

′
2d

′′
2

+ 3d1(d
′′
2 )

2], (1.6)

φ1 =
1

h
[6d2(d

′
1d

′′
2 − d′2d

′′
1 ) + 2d2(d1d

′
2 − d2d

′
1)B + 2d2(d1d

′
2 − d2d

′
1)A

′
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+ 3d2(d2d
′′
1 − d1d

′′
2 )A], (1.7)

φ2 =
1

h
[2(d1d2d

′
2 − d22d

′
1)A− 3d1d2d

′′
2 + 3d22d

′′
1 ], (1.8)X� d1, d2  <Ym`�9�d�.

H = −k22B2 − k0k2A
2 + (−k2k1 + k′1k2 + 2k0k2 − k21)B + (k′2k0 − k2k

′
0 + k0k1)A+ k1k2AB

− k1k2B
′ + k0k2A

′ + k22B
′A− k22BA

′ + k′0k1 − k0k
′
1 − k20 , (1.9)X� kj(j = 1, 2, 3) �m`��d�.
#9�X�bo1.)9 1.1 C A(z) = ecz

2+dz, B(z) = ez
2+z, X� 0 < c < 1 g −∞ < d < +∞  <Y��. OHK! (1.4) 9I[YMUJ� f F� mes∆(f) > π

2 .)9 1.2 �u A(z), B(z), dj(z) (j = 1, 2)�m6��d�, B(z) �t9, dj(z) (j =

1, 2) �m A, ℄ ρ = max{ρ(A), ρ(d1), ρ(d2)} < ρ(B). ob f1 g f2  K! (1.4) 9<YMUJ98G(`9�, OH�9G;� w = d1f1+ d2f2 F�: µ(w) = ∞ g mes∆(w) >

min
{

2π, π
µ(B)

}

.)9 1.3 CA(z), B(z), kj(z) (j = 0, 1, 2) m6��d�℄B(z)��t9, kj(z) (j =

0, 1, 2) �m A, max{ρ(kj) : j = 0, 1, 2} < ρ(A) < ρ(B). ob f �K! (1.4) 9[YMUJ�, OH�NG;� gf = k2f
′′ + k1f

′ + k0f F�: µ(gf ) = ∞ g mes∆(gf ) >

min{2π, π
µ(B)}.

2 Q V�
�N�[%nK�L
!�JX9�Yd5.O9 2.1 [4,8] u f : Ω∗(r0, θ1, θ2) → U ��-9, X� U �Æf9. ob,w[Y<
a ∈ ∂U \∞, ~8 CU (a) > 0, OH[?,w[Y�� d > 0, ~8Ep$N?9 ε > 0, m

|f(z)| = O(|z|d), z → ∞, z ∈ Ω∗(r0, θ1 + ε, θ2 − ε).O9 2.2 [7] �u z = r exp(iφ), r0 + 1 < r, α 6 φ 6 β, X� 0 < β − α 6 2π. C
n > 2 �[Y��, f(z) w Ω(r0, α, β) r�-, ℄ σα,β(f) < ∞. u α < α1 < β1 < β, OHEpI[Y εj ∈ (0,

βj−αj

2 (j = 1, 2, · · · , n − 1)), X� αj = α +
j−1
∑

s=1
εs, βj = β −

j−1
∑

s=1
εs, ,w�℄2p f, ε1, · · · , εn−1 g Ω(αn−1, βn−1), 2�℄2p z 9<Y�� K > 0 g M > 0,~8&h[Y8G�C A9{jn,

∣

∣

∣

f (n)(z)

f(z)

∣

∣

∣
6 KrM

(

sin k(φ− α)

n−1
∏

j=1

sin kεj (φ− aj)
)−2�8, X� σα,β �� Nevanlinna ��d�w�r�9�, k = π

β−α
℄ kεj = π

(βj−αj)
(j =

1, 2, · · · , n− 1).
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 P S ( A z 40 &O9 2.3 [1] C f(z) �[Y$m��gm61�9�tQ(d�, ℄m[Y/

a ∈ C ∪ {∞}. OHEp� σ > 0, µ(f) 6 σ 6 ρ(f) 9 Pólya P rn gmi�d�
Γ(r) → 0(rn → ∞), m

lim inf
rn→∞

mesDΓ(rn, a) > min
{

2π,
4

σ
arcsin

√

δ(a, f)

2

}

,X�
DΓ(r, a) =

{

θ ∈ [−π, π) : log+ 1

|f(reiθ)− a| > Γ(r)T (r, f)
}

, a ∈ C,

DΓ(r,∞) = {θ ∈ [−π, π) : log+ |f(reiθ)| > Γ(r)T (r, f)}.

3 *:(U=)9 1.1 &T< ^��7K! (1.4) 9I[YMUJ�A�$m(`1�9�d�[7].5w, �u mes∆(f) < π
2 . 
) ζ = π

2 − mes∆(f) > 0. 
 ∆(f) �Æ9, �_
S = (0, 2π) \∆(f)  '9, ~W��lÆG+�GY'e	��9. 'J+_Mxm6GY'e	 Ii = (αi, βi) (i = 1, 2, · · · ,m), F� [αi, βi] ⊂ S g mes

(

S \
m
⋃

i=1

Ii

)

< ζ
8 . Ep�r Ω(αi, βi), 3 r $N.{, `�

(αi, βi) ∩∆(f) = ∅, Ω∗(r, αi, βi) ∩ J(f) = ∅.~"a"�, EpI[Y i = 1, 2, · · · ,m, A,w9Ee9 ri g F (f) 9(�N� Ui,~8 Ω∗(r, αi, βi) ⊂ Ui �8. �11, g ∂Ui 9[Y(�9;�N� Ji, OH, gt
f : Ω∗(r, αi, βi) → C \ Ji ��-9. 
 C \ Ji �1;�9, �_Epma9 a ∈ Ji \ {∞},'Jm CC\Ji

(a) > 1
2 . wI[Y Ω∗(r, αi, βi) rE w eid5 2.1, ,w[Y��� d, ~8Epmi z ∈

m
⋃

i=1

Ω∗(r, αi + ε, βi − ε), m
|f(z)| = O(|z|d), |z| → ∞, (3.1)X� 0 < ε < min

{

ζ
16m ,

βi−αi

8 , i = 1, 2, · · · ,m
}

. l Sα,β(r, f) 9?b, `�
Sαi+ε,βi−ε(r, f) = O(1). (3.2)
)�
d5 2.2, ,w<Y�� M > 0 g K > 0, ~8

∣

∣

∣

f (s)(z)

f(z)

∣

∣

∣
6 KrM , s = 1, 2 (3.3)E�m9 z ∈

m
⋃

i=1

Ω(αi + 2ε, βi − 2ε) \H �8, ~7 H �[Y R {. 
 B(z) �[Y�d�, ~W δ(∞, B) = 1. �
d5 2.3, Ep� µ(B) 9 Pólya P {rj} (rj /∈ |z|, z ∈ H), m
lim inf
rj→∞

mes(DΓ(rj ,∞)) >
π

2
, (3.4)
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mes(DΓ(rj ,∞)) >

π

2
− ζ

4
. (3.5) K�Y�, 1K~i D(rj) �� DΓ(rj ,∞). lL4,

mes(D(rj) ∩ S) = mes(D(rj) \ (∆(f) ∩D(rj)))

> mes(D(rj))−mes∆(f) >
3ζ

4
> 0. (3.6)OH, EpI[Y j, m

mes
((

m
⋃

i=1

Ii

)

∩D(rj)
)

= mes(S ∩D(rj))−mes
((

S \
m
⋃

i=1

Ii

)

∩D(rj)
)

>
3ζ

4
− ζ

4
=
ζ

2
. (3.7)~W, ,w[Y'e	 Ii0 = (α, β) ⊂

m
⋃

i=1

Ii ⊂ S, ~8Ep(`G9 j, Am
mes(D(rj) ∩ (α, β)) >

ζ

2m
> 0. (3.8)�z[�G, �u (3.8) E�m9 j A�8. 1K�~iQf

T+ =
[

0,
π

4

)

∪
(3π

4
,
5π

4

)

∪
(7π

4
, 2π

)

,

T− = [0, 2π)− T+.C Fj = D(rj) ∩ (α+ 2ε, β − 2ε), F+
j = Fj ∩ T+, F−

j = Fj ∩ T−. �11N<�_.�L.>6 1 3 j → ∞ {, mes(F−
j ) → 0. 
)3 j → ∞ {,

∫

Fj

log+ | exp(r2j e2iθ + rje
iθ)|dθ → r2j

∫

F
+

j

cos 2θdθ + rj

∫

Fj

cos θdθ. (3.9)+ (1.4) g (3.3) �, +_85
r2j

∫

F
+

j

cos 2θdθ + rj

∫

Fj

cos θdθ

6

∫

Fj

(

2
∑

i=1

log+
∣

∣

∣

f (i)(rje
iθ)

f(rjeiθ)

∣

∣

∣
+ log+ | exp(cr2j e2iθ + drje

iθ)|
)

dθ +O(1)

6 cr2j

∫

F
+

j

cos 2θdθ + drj

∫

Fj

cos θdθ +O(log rj). (3.10)l (3.8), m mes(F+
j ) > ζ

2m − 4ε, OH3g ε $N?{,

∫

F
+

j

cos 2θdθ > 4

∫ 3π
4
+ ζ

8m
−ε

3π
4

cos 2θdθ = 2
[

1− cos
( ζ

4m
− 2ε

)]

> 2
(

1− cos
ζ

8m

)

.
 0 < c < 1, (3.10) �wGF.>6 2 3 j → ∞ {, mes(F−
j ) 6→ 0. \# D(rj) 9?b, m

∫

F
−

j

log+ | exp(r2j e2iθ + rje
iθ)|dθ > mes(F−

j )
r2j + rj

π
(log rj)

−1. (3.11)
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mes(F−

j )
r2j + rj

π
(log rj)

−1 + r2j

∫

F
+

j

cos 2θdθ + rj

∫

Fj

cos θdθ

6

∫

Fj

log+ |B(rje
iθ)|dθ

6

∫

Fj

(

2
∑

i=1

log+
∣

∣

∣

f i(rje
iθ)

f(rjeiθ)

∣

∣

∣
+ log+ |A(rjeiθ)|

)

dθ +O(1)

6 cr2j

∫

F
+

j

cos 2θdθ + drj

∫

Fj

cos θdθ +O(log rj). (3.12)~�a"�
mes(F−

j )
r2j + rj

π
(log rj)

−1
6 (c− 1)r2j

∫

F+

j

cos 2θdθ + (d− 1)rj

∫

Fj

cos θdθ +O(log rj),~W3 j → ∞ {, mes(F−
j ) → 0. ~��+Q9. �
.)9 1.2 &T< �u f1, f2 �K! (1.4) 9<Y8G(`9�, ℄

w = d1f1 + d2f2. (3.13)'J^��7 f1 g f2 �<Y$m(`1�9�d�. �u d1 = cd2, X� c �[YS�. OHl (3.13), +_85 w = (cf1 + f2)d2, 
 f = cf1 + f2  (1.4) 9[Y�℄
ρ(d2) < ρ(B), ~W µ(w) = µ(f) = ∞. 5w�u d1 6≡ cd2, l# [10] 9�b, m

f1 = 2
(d1d2d

′
2 − d22d

′
1)

h
w(3) + φ2w

′′ + φ1w
′ + φ0w, (3.14)X� h(z), φj(z) (j = 0, 1, 2) �m6�Q(d�. �
 (3.14), 85 µ(w) = µ(f1) = ∞.�z[�G,'J�u d1 6≡ cd2. �Lmes∆(w) > min

{

2π, π
µ(B)

}

. �3�umes∆(w) <

σ := min
{

2π, π
µ(B)

}

, 
) ζ = σ −mes∆(w) > 0. �
~iq?5 1.1 9�9KI, ,w<Y�� M > 0 g K > 0, ~8
∣

∣

∣

w(s)(z)

w(z)

∣

∣

∣
6 KrM , s = 1, 2 (3.15)Ep�m9 z ∈

m
⋃

i=1

Ω(αi + 2ε, βi − 2ε) \H �8, ~7 H �[Y R- {, 0 < ε < min
{

ζ
16m ,

βi−αi

8 , i = 1, 2, · · · ,m
}

. E B(z) eid5 2.3, 'Jm� µ(B) 9 Pólya P {rj} (rj /∈
|z|, z ∈ H). 
 B(z) ��d�, δ(∞, B) = 1. Ep Pólya P {rj}, m

lim inf
rj→∞

mes(DΓ(rj ,∞)) > σ,X�d� Γ(r) ?bo1:

Γ(r) = max
{

√

log r

m(r, B)
,

√

m(r, A)

m(r, B)
,

√

m(r, d1)

m(r, B)
,

√

m(r, d2)

m(r, B)

}

.
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r→∞

Γ(r) = 0. 
), ,w[Y'e	 Ii0 = (α, β) ⊂
m
⋃

i=1

Ii ⊂ S, ~8Ep(`GY j, m
mes(D(rj) ∩ (α, β)) >

ζ

2m
> 0. (3.16)�z[�G, �uEp�m9 j, (3.16) A�8. l D(rj) 9?bg (3.16) 8

∫

Fj

log+ |B(rje
iθ)|dθ > (mes(D(rj) ∩ (α, β)) − 4ε)Γ(rj)m(rj , B)

>
ζ

4m
Γ(rj)m(rj , B), (3.17)X� Fj = D(rj) ∩ (α+ 2ε, β − 2ε).B[KK, 
 f1 g f2 �K! (1.4) 9<Y�, l (1.4) g w 9?b, m

d1f
′′
1 + d1Af

′
1 + d2f

′′
2 + d2Af

′
2 = −Bw. (3.18)l,0MIy, 85

f2 = 2
d1d2d

′
1 − d21d

′
2

h
w(3) + ψ2w

′′ + ψ1w
′ + ψ0w, (3.19)X� ψ0, ψ1, ψ2 9?bq φ0, φ1, φ2 9�. E B(z) eid5 2.3, m

|B(rje
iθ)| > eΓm(rj,B)

> e
√

m(rj ,A)m(rj,B).�z[�G, �u ρ = ρ(A), +_)%
|d1d2d′2 − d22d

′
1| < em(rj ,A),X� rj → ∞. ~W�j (1.5) g (1.6), 3 θ ∈ D(rj), r → ∞ {,

∣

∣

∣

d1d2d
′
2 − d22d

′
1

h

∣

∣

∣
→ 0, (3.20)

|φ0| →
∣

∣

∣

(4d1(d
′
2)

2 + 3d22d
′′
1 − 3d1d2d

′′
2 − 4d2d

′
1d

′
2) + 2(d1d2d

′
2 − d22d

′
1)

B′

B

2(d1d′2 − d2d′1)
2

∣

∣

∣
. (3.21)
 ρ(B) <∞, �
E�4�d5, m

∫

Fj

log+ |φ0|dθ 6 c1m(rj , d1) + c2m(rj , d2) +O(log rj),X� c1, c2 ���. E (3.14) g (3.19) 9X�0�ei9�9�E, �j (3.18) +_)%
∫

Fj

log+ |B(rje
iθ)|dθ 6 c3m(rj , A) + c4m(rj , d1) + c5m(rj , d2) +O(log rj)

6 cΓ2(rj)m(rj , B), (3.22)X� c, c3, c4, c5  ���. \# (3.17) g (3.22), m
ζ

4m
Γ(rj)m(rj , B) 6 cΓ2(rj)m(rj , B),~q3 j → ∞ {, Γ(rj) → 0 GF. �
.)9 1.3 &T< �3�L µ(gf ) = ∞. �k f(z) �[Y1� (`9�d�, l#

[10] 9�b+8
f = C0gf + C1g

′
f , (3.23)
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α1,0

H
, α1,0 = k1 − k2A, α1,1 = k2A

2 − (k2A)
′ − k1A− k2B + k0 + k′1.l?59�u, 85 C0, C1 �m6�9. ob µ(gf ) < ∞, l (3.23), m µ(f) < ∞, �wGF. 
) µ(gf ) = ∞.�11,�Lmes∆(gf ) > σ := min

{

2π, π
µ(B)

}

. 5w�umes∆(gf ) < min
{

2π, π
µ(B)

}

.
) ζ = σ −mes∆(gf ) > 0. �
q?5 1.1 9�9KI, +_85
∣

∣

∣

g
(s)
f

gf

∣

∣

∣
6 KrM , s = 1, 2 (3.24)E�m9 z ∈ Ω(α+2ε, β−2ε)\H �8,~7 H �[Y R-{, 0 < ε < min{ ζ

16m ,
βi−αi

8 , i =

1, 2, · · · ,m}. 
 max{ρ(kj) : j = 0, 1, 2} < ρ(A) < ρ(B), C
Γ(r) = max

{

√

log r

m(r, B)
,

√

m(r, A)

m(r, B)

}

,~W (3.17) E�m9 j �8.B[KK, � (3.23) 0p (1.4), 85
−BC0gf = (C′′

0 +AC′
0)gf + (2C′

0 +AC0 +AC′
1 + C′′

1 +BC1)g
′
f

+ (2C1 +AC1)g
′′
f + C1g

(3)
f . (3.25)

(3.25) &_ C0gf , +8
−B =

(C′′
0 +AC′

0)

C0
+

(2C′
0 +AC0 +AC′

1 + C′′
1 +BC1)

C0

g′f
gf

+
(2C1 +AC1)

C0

g′′f
gf

+
C1

C0

g
(3)
f

gf
. (3.26)�
E�4�d5, Ep$N.9 rj , m

m
(

rj ,
C

(i)
0

C0

)

= O(log rj), (3.27)

∫

Fj

log+
∣

∣

∣

C
(i)
1

C0

∣

∣

∣
dθ 6

∫

Fj

(

log+
∣

∣

∣

C1

C0

∣

∣

∣
+ log+

∣

∣

∣

C
(i)
1

C1

∣

∣

∣

)

dθ

6

∫

Fj

log+
∣

∣

∣

C1

C0

∣

∣

∣
dθ +O(log rj), (3.28)X� i = 1, 2. E C1

C0
g BC1

C0
eiq_r?59�9KI, 3 rj → ∞ {, m

∣

∣

∣

C1

C0

∣

∣

∣
→ 0, (3.29)

∣

∣

∣

BC1

C0

∣

∣

∣
→

∣

∣

∣

k1 − k2A

k2

∣

∣

∣
. (3.30)�
_r�;�g (3.24), Q^8%

∫

Fj

log+ |B(reiθ)|dθ 6 c6m(rj , A) + c7m(rj , k0) + c8m(rj , k1) + c9m(rj , k2) +O(log rj)

6 cΓ2m(rj , B), (3.31)
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ζ

4m
Γ(rj)m(rj , B) 6 cΓ2m(rj , B),~q3 j → ∞ {, Γ(rj) → 0 GF. �
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