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2002 ���������� ò 10 (485)

��� 517.547
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� ¤ ­­®© áâ âì¥ ¡ã¤ãâ ¨á¯®«ì§®¢ ­ë áâ ­¤ àâ­ë¥ ®¡®§­ ç¥­¨ï â¥®à¨¨ à á¯à¥¤¥«¥­¨ï §­ -
ç¥­¨© m(r; a; f), N(r; a; f), T (r; f), �(a; f) [1], [2]. �. �¥¢ ­«¨­­®© ¡ë«¨ ¯®«ãç¥­ë ¤¢¥ ®á­®¢­ë¥
â¥®à¥¬ë íâ®© â¥®à¨¨.

�¥®à¥¬  �. �ãáâì f(z) | ¬¥à®¬®àä­ ï äã­ªæ¨ï ¢ ¯«®áª®áâ¨ C . �®£¤  ¤«ï ª ¦¤®£® a 2 C

m(r; a; f) +N(r; a; f) = T (r; f) +O(1); r !1: (1)

�¥®à¥¬  �. �«ï âà ­áæ¥­¤¥­â­®© ¬¥à®¬®àä­®© äã­ªæ¨¨ f(z) ¨ «î¡®£® ª®­¥ç­®£® ­ ¡®à 

à §«¨ç­ëå ª®¬¯«¥ªá­ëå ç¨á¥« fakg
q
k=1 2 C ­¥à ¢¥­áâ¢®

qX
k=1

m(r; ak; f) � (2 + o(1))T (r; f); r!1; (2)

¢ë¯®«­ï¥âáï ¤«ï ¢á¥å r, ¨áª«îç ï, ¡ëâì ¬®¦¥â, ¬­®¦¥áâ¢® ª®­¥ç­®© ¬¥àë.

�§ á®®â­®è¥­¨© (1), (2) c«¥¤ã¥â, çâ® �(a; f) � 1 ¨
P
a2C

�(a; f) � 2.

� 1969 £. �.�.�¥âà¥­ª® ¯®áâ ¢¨« ¢®¯à®á ® â®¬, ª ª ¨§¬¥­¨âáï ­¥¢ ­«¨­­®¢áª ï â¥®à¨ï, ¥á«¨
à áá¬®âà¥âì ¯à¨¡«¨¦¥­¨¥ ¬¥à®¬®àä­®© äã­ªæ¨¨ f(z) ª §­ ç¥­¨î a ¢ ¤àã£®© ¬¥âà¨ª¥. � á¢ï§¨
á íâ¨¬ ®­ ¢¢¥« á«¥¤ãîéãî äã­ªæ¨î :

L(r; a; f) = max
jzj=r

log+
1

jf(z)� aj
; L(r;1; f) = max

jzj=r
log+ jf(z)j:

�¥«¨ç¨­  �(a; f) = lim inf
r!1

L(r;a;f)

T (r;f)
­ §ë¢ ¥âáï ¢¥«¨ç¨­®© ®âª«®­¥­¨ï ¬¥à®¬®àä­®© äã­ªæ¨¨ f(z)

¢ â®çª¥ a.
�ã­ªæ¨ï L(r; a; f) å à ªâ¥à¨§ã¥â ¯à¨¡«¨¦¥­¨¥ äã­ªæ¨¨ f ª §­ ç¥­¨î a ­  ®ªàã¦­®áâ¨ fz :

jzj = rg ¢ à ¢­®¬¥à­®© ¬¥âà¨ª¥, a m(r; a; f) | ¢ ¬¥âà¨ª¥ L1[0; 2�]. � ª¨¬ ®¡à §®¬, ¢¥«¨ç¨­ 
�(a; f) å à ªâ¥à¨§ã¥â ¯à¨¡«¨¦¥­¨¥ äã­ªæ¨¨ f(z) ª §­ ç¥­¨î a ¢ ¡®«¥¥ á¨«ì­®© ¬¥âà¨ª¥, ç¥¬
�(a; f). �¥¬ ­¥ ¬¥­¥¥ ®ª § «®áì, çâ® ¤«ï ¬¥à®¬®àä­ëå äã­ªæ¨© ª®­¥ç­®£® ­¨¦­¥£® ¯®àï¤ª  � =
lim inf
r!1

log T (r;f)

log r
á¢®©áâ¢  ¢¥«¨ç¨­ �(a; f) ­ ¯®¬¨­ îâ á¢®©áâ¢  �(a; f). � ª, ¢ [3] ¯®«ãç¥­  â®ç­ ï

®æ¥­ª  á¢¥àåã ¤«ï �(a; f),   â ª¦¥ ­¥ª®â®à ï ®æ¥­ª  ¤«ï
P
(a)

�(a; f). �¥à¥§ �(�) ®¡®§­ ç¨¬ ª« áá

¬¥à®¬®àä­ëå äã­ªæ¨© ª®­¥ç­®£® ­¨¦­¥£® ¯®àï¤ª  �,   ç¥à¥§ �(�; �) | ª« áá ¬¥à®¬®àä­ëå
äã­ªæ¨© ª®­¥ç­®£® ­¨¦­¥£® ¯®àï¤ª  � ¨ ¯®àï¤ª  � = lim sup

r!1

log T (r;f)

log r
.

�¥®à¥¬  �. �«ï f 2 �(�) ¨ a 2 C ¢ë¯®«­ïîâáï ­¥à ¢¥­áâ¢ 

�(a; f) � B(�) :=

(
�� sin�1 ��; ¥á«¨ � � 0:5;

��; ¥á«¨ � > 0:5;

(3)

(4)

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ INTAS, £à ­â 2000-15.
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X
(a)

�(a; f) � 816�(� + 1)2:

�æ¥­ª  (3) ¡ë«  ¯®«ãç¥­  �.�. �®«ì¤¡¥à£®¬ ¨ �.�. �áâà®¢áª¨¬ ¢ 1961 £. [4]. �«¥¤ã¥â áª § âì
­¥áª®«ìª® á«®¢ ®¡ ®æ¥­ª¥ (4). � 1932 £. �. �í«¨ ¢ëáª § « £¨¯®â¥§ã: ¥á«¨ g(z) | æ¥« ï äã­ªæ¨ï
ª®­¥ç­®£® ¯®àï¤ª  � � 1

2
, â®

�(1; g) = lim inf
r!1

logM(r; g)
T (r; g)

� ��:

� 1969 £. �.�. �®¢®à®¢ [5] ¯®¤â¢¥à¤¨« íâã £¨¯®â¥§ã. � â®¬ ¦¥ £®¤ã �.�.�¥âà¥­ª® ¯®«ãç¨« ®æ¥­ªã
(4) ¢ ®¡é¥¬ á«ãç ¥ ¤«ï ¬¥à®¬®àä­ëå äã­ªæ¨© ª®­¥ç­®£® ­¨¦­¥£® ¯®àï¤ª , ¯à¨¬¥­¨¢ ¯à¨ íâ®¬
­®¢ë© ¬¥â®¤, ®á­®¢ ­­ë© ­  ­ ©¤¥­­®¬ ¨¬ ¯à¥¤áâ ¢«¥­¨¨ ¬¥à®¬®àä­®© äã­ªæ¨¨ ¢ á¥ªâ®à¥ [6].
� 1990 £.  ¢â®à á® á¢®¨¬ ãç¥­¨ª®¬ �.�.�¥à¡®© ¯®«ãç¨«¨ â®ç­ãî ®æ¥­ªã ¤«ï

P
(a)

�(a; f) [7].

�¥®à¥¬  �. �ãáâì f 2 �(�). �®£¤ X
(a)

�(a; f) � 2B(�):

� 1970 £. �.�¨  (á¬. [3], [8]) ¨áá«¥¤®¢ « ¢«¨ï­¨¥ ¢ «¨à®­®¢áª®£® ¤¥ä¥ªâ  �(a; f) :=
lim sup
r!1

m(r;a;f)

T (r;f)
­  ¢¥«¨ç¨­ã ®âª«®­¥­¨ï.

�®«®¦¨¬

�(�) :=
�
� : 0 � � � 0:5 ¨ sin

��

2
�

s
�
2

�
;

B(�;�) :=

(
��
p
�(2��); ¥á«¨ � =2 �(�);

��
sin��

(1� (1��) cos ��); ¥á«¨ � 2 �(�):

�¥®à¥¬  �. �«ï f 2 �(�) ¨ ¤«ï ª ¦¤®£® a 2 C á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

�(a; f) � B(�;�(a; f)): (5)

�®ç­®áâì ®æ¥­ª¨ (5) ¡ë«  ¯®ª § ­  ¢ [9]. � 1999 £.  ¢â®à à á¯à®áâà ­¨« â¥®à¥¬ã � ­  á«ãç ©
áã¬¬ë ¢¥«¨ç¨­ ®âª«®­¥­¨© [10].

�¥®à¥¬  �. �á«¨ f 2 �(�), â® á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®X
a2C

�(a; f) � 2B(�;�);

£¤¥ � = �(0; f 0) | ¢ «¨à®­®¢áª¨© ¤¥ä¥ªâ ¯à®¨§¢®¤­®© ¢ ­ã«¥.

� 1998 £.  ¢â®à [11] ¯®«ãç¨«  ­ «®£ ¢â®à®© ®á­®¢­®© â¥®à¥¬ë ¤«ï à ¢­®¬¥à­®© ¬¥âà¨ª¨.
� ¯®¬­¨¬ ®¯à¥¤¥«¥­¨¥ ¢¥àå­¥© ¨ ­¨¦­¥© «®£ à¨ä¬¨ç¥áª®© ¯«®â­®áâ¨ ¬­®¦¥áâ¢ . �ãáâì E |
¨§¬¥à¨¬®¥ ¬­®¦¥áâ¢® ­  ¯®«®¦¨â¥«ì­®© ¯®«ã®á¨. �¥«¨ç¨­ë

L0(E) = lim sup
R!1

1
logR

Z
E\[1;R]

dt

t
; l0(E) = lim inf

R!1

1
logR

Z
E\[1;R]

dt

t

­ §ë¢ îâáï á®®â¢¥âáâ¢¥­­® ¢¥àå­¥© ¨ ­¨¦­¥© «®£ à¨ä¬¨ç¥áª®© ¯«®â­®áâìî ¬­®¦¥áâ¢  E.

�¥®à¥¬  �. �ãáâì f 2 �(�; �) | âà ­áæ¥­¤¥­â­ ï äã­ªæ¨ï, 0 < 
 < 1, fakg
q
k=1 2 C |

ª®­¥ç­ë© ­ ¡®à à §«¨ç­ëå ª®¬¯«¥ªá­ëå ç¨á¥«,

E1(
) =
�
r :

qX
k=1

L(r; ak; f) < 2B(
)T (r; f)
�
:

�®£¤  L0(E1(
)) � 1� �


, l0(E1(
)) � 1� �



.

65



� 2000 £. ¢ à ¡®â¥ [12] ¯®«ãç¥­ á«¥¤ãîé¨© à¥§ã«ìâ â.

�¥®à¥¬  �. �ãáâì f 2 �(�; �), 0 < 
 < 1, a 2 C , " > 0 | ¯à®¨§¢®«ì­®¥ ä¨ªá¨à®¢ ­­®¥

ç¨á«®,

E2(
) = fr : L(r; a; f) < B(
;�(a; f))T (r; f)g; ¥á«¨ �(a; f) > 0;

E2(
) = fr : L(r; a; f) < "T (r; f)g; ¥á«¨ �(a; f) = 0:

�®£¤  L0(E2(
)) � 1� �


, l0(E2(
)) � 1� �



.

� ­­ ï à ¡®â  ¯®á¢ïé¥­  ¤®ª § â¥«ìáâ¢ã  ­ «®£  â¥®à¥¬ë � ¤«ï á«ãç ï
qP

k=1
L(r; ak; f).

�¥®à¥¬  �. �ãáâì f 2 �(�; �) | âà ­áæ¥­¤¥­â­ ï äã­ªæ¨ï, 0 < 
 < 1, fakg
q
k=1 2 C |

ª®­¥ç­ë© ­ ¡®à à §«¨ç­ëå ª®¬¯«¥ªá­ëå ç¨á¥«, " > 0 | ¯à®¨§¢®«ì­®¥ ä¨ªá¨à®¢ ­­®¥ ç¨á«®,

E(
) =
�
r :

qX
k=1

L(r; ak; f) < 2B(
;�(0; f 0))T (r; f)
�
; ¥á«¨ �(0; f 0) > 0;

E(
) =
�
r :

qX
k=1

L(r; ak; f) < "T (r; f)
�
; ¥á«¨ �(0; f 0) = 0:

�®£¤  L0(E(
)) � 1� �



, l0(E(
)) � 1� �



.

�®ª § â¥«ìáâ¢®.�ãáâì f(z) | ¬¥à®¬®àä­ ï âà ­áæ¥­¤¥­â­ ï äã­ªæ¨ï ª®­¥ç­®£® ¯®àï¤ª 
�, fakg

q
k=1 | ­ ¡®à à §«¨ç­ëå ª®¬¯«¥ªá­ëå ç¨á¥«, c = min

i6=j
jai � aj j. �«ï ª ¦¤®£® ä¨ªá¨à®¢ ­-

­®£® R > 0 à áá¬®âà¨¬ ¬­®¦¥áâ¢®

GR = fz : jzj < R; jf 0(z)j < R�2��g:

�¡®§­ ç¨¬ ç¥à¥§ GR;k ¬­®¦¥áâ¢®, á®áâ®ïé¥¥ ¨§ â¥å á¢ï§­ëå ª®¬¯®­¥­â GR, ¢ ª ¦¤®© ¨§
ª®â®àëå ¥áâì â®çª  z1 â ª ï, çâ® jf(z1) � akj <

c

4
. � [11] á ¯®¬®éìî ¬¥â®¤  �. �¥©æ¬ ­  [13]

¯®ª § ­®, çâ® ¯à¨ R > R0 ¬­®¦¥áâ¢  GR;k, k = 1; 2; : : : ; q, ¯®¯ à­® ­¥ ¯¥à¥á¥ª îâáï. � «¥¥ ¯à¨
R > R0 à áá¬®âà¨¬

uR;k(z) =

(
log 1

jf 0(z)j
; ¥á«¨ z 2 GR;k;

(�+ 2) logR; ¥á«¨ z =2 GR;k:

�¥£ª® ¢¨¤¥âì, çâ® uR;k(z) | �-áã¡£ à¬®­¨ç¥áª ï äã­ªæ¨ï ¢ ªàã£¥ fz : jzj < Rg. �¥©áâ¢¨â¥«ì­®,
¯ãáâì '1(z) =

P
zi2GR;k

log jz � zij, £¤¥ fzig | ­ã«¨ f 0(z) á ãç¥â®¬ ªà â­®áâ¥©. �®£¤  '2(z) =

uR;k(z) + '1(z) áã¡£ à¬®­¨ç­  ¢ ªàã£¥ jzj < R. �«¥¤®¢ â¥«ì­®, uR;k(z) = '2(z)� '1(z).
� ¯®¬­¨¬ ®¯à¥¤¥«¥­¨¥ ¨ ®á­®¢­ë¥ á¢®©áâ¢  T �-äã­ªæ¨¨ �¥à­áâ¥©­  ¤«ï �-áã¡£ à¬®­¨ç¥áª¨å

äã­ªæ¨© [14]. �«ï íâ®£® ¯®«®¦¨¬

m�(z; uR;k) = sup
jEj=2�

1
2�

Z
E

uR;k(re
i')d'; z = rei�;

T �(z; uR;k) =m�(z; uR;k) +N(r; uR;k);

£¤¥ jEj|«¥¡¥£®¢  ¬¥à E, N(r; uR;k) =
rR
1

�R;k(t)

t
dt, �R;k(t) | ç¨á«® ­ã«¥© f 0(z) ¢ ®¡« áâ¨ GR;k\fz :

jzj < tg.

�¥£ª® ¢¨¤¥âì, çâ® m�(z; uR;k) = 1
�

�R
0

euR;k(rei')d', £¤¥ euR;k(z) | ªàã£®¢ ï á¨¬¬¥âà¨§ æ¨ï

äã­ªæ¨¨ uR;k(z) ([15], c. 90).

� «¥¥ ¯®«®¦¨¬ [7] T �0 (z; f) =
qP

k=1
T �(z; uR;k). �®ª § â¥«ìáâ¢® â¥®à¥¬ë � ¡ §¨àã¥âáï ­  á«¥-

¤ãîé¥© «¥¬¬¥, ¤®ª § ­­®©  ¢â®à®¬ ¢ [11].
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�ãáâì � > 0, 0 < � � min
�
�; �

2�

�
, � �

2�
�  � �

2�
� �,

hR(r) =
1
�

� qX
k=1

euR;k(r) cos � � qX
k=1

euR;k(rei�) cos �(�+  )�

� �� sin �(�+  )T �0 (re
i�; f) + �� sin � N(r; 0; f 0)

�
:

�¥¬¬  1. �ãáâì A = fr : 1 � r < R; hR(r) > 0g. �®£¤ 

�

Z
A

dt

t
� log T (4R; f) + log logR+O(1); R!1:

�¬¥¥¬
qX

k=1

L(r; ak; f) =
qX

k=1

log+max
jzj=r

1
jf(z)� akj

=
qX

k=1

Ck(r); £¤¥ Ck(r) = log+
1

jf(rei�k)� akj
;

r 2 [R0; R). �á«¨ jf(rei�k)� akj �
c
4
, â®

Ck(r) � log+
4
c
: (6)

�ãáâì jf(rei�k)� akj <
c
4
. �®£¤ 

Ck(r) � log+
���� f 0(rei�k)
f(rei�k)� ak

����+ log+
1

jf 0(rei�k)j
�

� Dk(r) + log+
1

jf 0(rei�k)j
; Dk(r) = log+M

�
r;

f 0

f � ak

�
; M(r; f) = max

jzj=r
jf(z)j:

�á«¨ jf 0(rei�k)j � 1
R2+� , â® ¨¬¥¥¬

Ck(r) � Dk(r) + (2 + �) logR: (7)

�à¨ jf 0(rei�k)j < 1
R2+� á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

log+
1

jf 0(rei�k)j
� max

jzj=r;z2GR;k

log+
1

jf 0(z)j
= euR;k(r) :

�®íâ®¬ã ¢ íâ®¬ á«ãç ¥

Ck(r) � Dk(r) + euR;k(r): (8)

�§ ­¥à ¢¥­áâ¢ (6){(8) ¯®«ãç¨¬ ¤«ï ¢á¥å r 2 [R0; R)

Ck(r) � euR;k(r) +Dk(r) + (2 + �) logR+ log+
4
c
:

� ª¨¬ ®¡à §®¬,

qX
k=1

L(r; ak; f) �
qX

k=1

euR;k(r) + qX
k=1

Dk(r) + (2 + �)q logR+ q log+
4
c
: (9)

�à¨ 
 � � â¥®à¥¬  � ®ç¥¢¨¤­ . �ãáâì 
 > �, � | «î¡®¥ ä¨ªá¨à®¢ ­­®¥ ç¨á«® â ª®¥, çâ®
� < � < 
. � «¥¬¬¥ 1 ¯®«®¦¨¬  = �

2�
� �.�®£¤ 

hR(r) =
1
�

� qX
k=1

euR;k(r) sin ��� ��T �0 (re
i�; f) + �� cos ��N(r; 0; f 0)

�
:
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�§ ®¯à¥¤¥«¥­¨ï äã­ªæ¨© uR;k(z) ¨ T �0 (z; f) ¨¬¥¥¬

T �0 (z; f) � T

�
r;
1
f 0

�
+ q(�+ 2) logR � T (r; f 0) + q(�+ 2) logR+C;

£¤¥ jzj = r 2 [R0; R),   C | ­¥ª®â®à ï ¯®áâ®ï­­ ï.
�§ ®¯à¥¤¥«¥­¨ï ¤¥ä¥ªâ  � «¨à®­ 

�(0; f 0) = 1� lim inf
r!1

N(r; 0; f 0)
T (r; f 0)

á«¥¤ã¥â N(r; 0; f 0) > (1��(0; f 0)� ")T (r; f 0), r > r0("). �á«¨ �(0; f 0) = 1, â® â¥®à¥¬  � á«¥¤ã¥â
¨§ â¥®à¥¬ë �, â. ª. B(�; 1) = B(�). �ãáâì �(0; f 0) < 1, 0 < " < 1��(0; f 0).

� ª¨¬ ®¡à §®¬, ¯à¨ r 2 [r0("); R) ¨¬¥¥¬

hR(r) >
1
�

� qX
k=1

euR;k(r) sin ��� ��T (r; f 0)� ��C �

� ��(�+ 2) logR+ (1��(0; f 0)� ") T (r; f 0)�� cos ��
�
=

=
1
�

� qX
k=1

euR;k(r) sin ��� ��T (r; f 0)(1� (1��(0; f 0)� ") cos ��)� ��C � ��q(�+ 2) logR
�
:

�«¥¤®¢ â¥«ì­®, ¥á«¨ r =2 A (A | ¬­®¦¥áâ¢® ¨§ «¥¬¬ë 1), â® hR(r) � 0, ¨ ¯®íâ®¬ã ¯à¨ r 2
[r0("); R) n A

qX
k=1

euR;k(r) � ��

sin ��
(1� (1��(0; f 0)� ") cos ��)T (r; f 0) +

��C

sin ��
+
��q(�+ 2) logR

sin ��
:

�âáî¤  ¨ ¨§ ­¥à ¢¥­áâ¢  (9) ¯®«ãç¨¬, çâ® ¤«ï r 2 [r0("); R) n A á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

qX
k=1

L(r; ak; f) �
��

sin ��
(1� (1��(0; f 0)� ") cos ��)T (r; f 0) +

+
��C

sin ��
+
��q(�+ 2) logR

sin ��
+

qX
k=1

Dk(r) + (2 + �)q logR+ q log+
4
c
: (10)

� «¥¥ ­ ¬ ¯®­ ¤®¡¨âáï «¥¬¬  ® à®áâ¥ «®£ à¨ä¬¨ç¥áª®© ¯à®¨§¢®¤­®© ¢ à ¢­®¬¥à­®© ¬¥âà¨-
ª¥, ª®â®à ï ¡ë«  ¤®ª § ­  ¢ [11].

�¥¬¬  2. �ãáâì f(z) | ¬¥à®¬®àä­ ï äã­ªæ¨ï ¢ C . �®£¤  ¢­¥ ¬­®¦¥áâ¢  ª®­¥ç­®© ¬¥àë

log+M
�
r;
f 0

f

�
= O(log(rT (r; f))):

� á¨«ã «¥¬¬ë 2 ¨ ­¥à ¢¥­áâ¢  (10) ¨¬¥¥¬, çâ® ¤«ï ¢á¥å r 2 [r0("); R) n A, ¨áª«îç ï, ¡ëâì
¬®¦¥â, ¬­®¦¥áâ¢® ª®­¥ç­®© ¬¥àë,

qX
k=1

L(r; ak; f) �
��

sin ��
(1� (1��(0; f 0)� ") cos ��)T (r; f 0) +O(logR) �

�
2��
sin ��

(1� (1��(0; f 0)� ") cos ��)T (r; f) +O(logR): (11)

�à®¢¥¤¥¬ ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë � ¤«ï á«ãç ï �(0; f 0) > 0. �á«¨ �(0; f 0) = 0, â® ¤®-
ª § â¥«ìáâ¢® â¥®à¥¬ë � ¯à®¢®¤¨âáï  ­ «®£¨ç­®, â®«ìª® ¢ ª ç¥áâ¢¥ �(0; f 0) ¡ã¤¥â ¢ëáâã¯ âì
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¯à®¨§¢®«ì­®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«®. � ä®à¬ã«¥ (11) ¯®«®¦¨¬ � = 1
�
arccos(1 ��(0; f 0)). �®£¤ 

¤«ï ãª § ­­ëå r ¨¬¥¥¬

qX
k=1

L(r; ak; f) � 2B(�;�(0; f 0))T (r; f) + 2��" ctg �T (r; f) +O(logR): (12)

� ª ª ª f(z) | âà ­áæ¥­¤¥­â­ ï äã­ªæ¨ï, â®

lim
r!1

T (r; f)
log r

=1 :

�ë¡¥à¥¬ �(R)! 0 â ª, çâ®¡ë '(R) = T (R�(R);f)
logR

!1 ¯à¨ R!1. �®«®¦¨¬ S(R) = R�(R). �ãáâì
r 2 [S(R); R]. �®£¤ 

T (r; f) � T (S(R); f) = T (R�(R); f) = '(R) logR:

�«¥¤®¢ â¥«ì­®, logR = o(T (r; f)), r 2 [S(R); R), R ! 1. �âáî¤  ¨ ¨§ (12) ¯®«ãç ¥¬, çâ® ¤«ï
¢á¥å r 2 [S(R); R) n A ªà®¬¥, ¡ëâì ¬®¦¥â, ¬­®¦¥áâ¢  ª®­¥ç­®© ¬¥àë,

qX
k=1

L(r; ak; f) � 2B(�;�(0; f 0))T (r; f) + 2��" ctg �T (r; f) + o(T (r; f)): (13)

� á¨«ã áâà®£®© ¬®­®â®­­®áâ¨ B(x;�) ¨ ¨§ ­¥à ¢¥­áâ¢  
 > � á«¥¤ã¥â

B(�;�(0; f 0)) < B(
;�(0; f 0)):

�®íâ®¬ã ¨§ (13) ¤«ï ¢á¥å r 2 [S(R); R) n A, ªà®¬¥, ¡ëâì ¬®¦¥â, ¬­®¦¥áâ¢  ª®­¥ç­®© ¬¥àë, ¯à¨
R > eR0 ( eR0 = eR0(
))

qX
k=1

L(r; ak; f) < 2B(
;�(0; f 0))T (r; f):

�âáî¤  ¯à¨ R > eR0

[S(R); R) n (A [A0) � E(
); mesA0 <1:

� ª¨¬ ®¡à §®¬,

�

Z
E(
)\[1;R]

dt

t
� �

Z
E(
)\[ ~R0;R]

dt

t
� �

Z
[S(R);R]n(A[A0)

dt

t
+O(1) �

� �

RZ
S(R)

dt

t
� �

Z
A

dt

t
� �

Z
A0

dt

t
= � [logR� �(R) logR]� � mesA0 � �

Z
A

dt

t
:

�§ «¥¬¬ë 1 ¯®«ãç ¥¬

�

Z
E(
)\[1;R]

dt

t
� � logR(1� �(R)) � log T (4R; f)� log logR+O(1); R!1:

�¥«ï íâ® ­¥à ¢¥­áâ¢® ­  logR ¨ ãáâà¥¬«ïï R ! 1, ¯®«ãç ¥¬ �l0(E(
)) � � � �. �®íâ®¬ã
l0(E(
)) � 1� �=� . � á¨«ã ¯à®¨§¢®«ì­®áâ¨ ç¨á«  � < 
 á«¥¤ã¥â

l0(E(
)) � 1�
�



:

�æ¥­ª  ¤«ï ¢¥àå­¥© «®£ à¨ä¬¨ç¥áª®© ¯«®â­®áâ¨ ¯®«ãç ¥âáï  ­ «®£¨ç­®, â®«ìª® ¢ ª ç¥áâ¢¥
R ­ ¤® ¢§ïâì ¯®á«¥¤®¢ â¥«ì­®áâì Rn, ¤«ï ª®â®à®© � = lim

n!1

log T (Rn;f)

logRn
.

69



�¨â¥à âãà 

1. �¥¢ ­«¨­­  �. �¤­®§­ ç­ë¥  ­ «¨â¨ç¥áª¨¥ äã­ªæ¨¨. { �.: ����, 1941. { 388 á.
2. �®«ì¤¡¥à£ �.�., �áâà®¢áª¨© �.�. � á¯à¥¤¥«¥­¨¥ §­ ç¥­¨© ¬¥à®¬®àä­ëå äã­ªæ¨©. { �.: � -

ãª , 1970. { 592 á.
3. �¥âà¥­ª® �.�. �®áâ ¬¥à®¬®àä­ëå äã­ªæ¨©. { � àìª®¢: �§¤-¢® � àìª®¢áª. ã­-â , 1978. {

136 á.
4. �®«ì¤¡¥à£ �.�., �áâà®¢áª¨© �.�. �¥ª®â®àë¥ â¥®à¥¬ë ® à®áâ¥ ¬¥à®¬®àä­ëå äã­ªæ¨© //

� ¯. � àìª®¢áª. ¬ â¥¬. ®-¢ . { 1961. { T. 27 { C. 3{37.
5. �®¢®à®¢ �.�. � ¯à®¡«¥¬¥ �í«¨ // �ã­ªæ.  ­ «¨§ ¨ ¯à¨«®¦. { 1969. { T.3. { ò2. { C. 38{43.
6. �¥âà¥­ª® �.�. �®áâ ¬¥à®¬®àä­ëå äã­ªæ¨© ª®­¥ç­®£® ­¨¦­¥£® ¯®àï¤ª  // �§¢. �� ����.

C¥à. ¬ â¥¬. { 1969. { ò 2. { C. 414{454.
7. � àç¥­ª® �.�., �¥à¡  �.�. � ¢¥«¨ç¨­ å ®âª«®­¥­¨© ¬¥à®¬®àä­ëå äã­ªæ¨© // � â¥¬. á¡.

{ 1990. { T. 181. { ò 1. { C. 3{24.
8. Fuchs W.H.J. Topics in Nevanlinna theory // Proceedings of the NRL conference on classical

function theory. { 1970. { P. 1{32.
9. �ë¦ª®¢ �.�. � â®ç­®áâ¨ ®æ¥­ª¨ ¢¥«¨ç¨­ë ®âª«®­¥­¨ï ¤«ï ¬¥à®¬®àä­®© äã­ªæ¨¨ // �¥®-

à¨ï äã­ªæ¨©, äã­ªæ.  ­ «¨§ ¨ ¨å ¯à¨«®¦. � àìª®¢: �¨é  èª®« , 1982. { ò37. { C. 114{115.
10. � àç¥­ª® �.�. �¡ ®âª«®­¥­¨ïå ¨ ¤¥ä¥ªâ å ¬¥à®¬®àä­ëå äã­ªæ¨© ª®­¥ç­®£® ¯®àï¤ª  //

�ªà. ¬ â¥¬. ¦ãà­. { 1999. { �. 51. { ò6. { �. 784{791.
11. � àç¥­ª® �.�. �¡  ­ «®£¥ ¢â®à®© ®á­®¢­®© â¥®à¥¬ë ¤«ï à ¢­®¬¥à­®© ¬¥âà¨ª¨ // � â¥¬.

ä¨§¨ª ,  ­ «¨§, £¥®¬¥âà¨ï. { 1998. { �. 5. { ò3{4. { �. 212{227.
12. � àç¥­ª® �.�. �¡ ®æ¥­ª¥ �¨  ¤«ï ¢¥«¨ç¨­ë ®âª«®­¥­¨ï ¬¥à®¬®àä­®© äã­ªæ¨¨ // �§¢.

¢ã§®¢. � â¥¬ â¨ª . { 2000. { ò8. { �. 46{51.
13. Weitsman A. A theorem on Nevanlinna di�ciencies // Acta Math. { 1972. { V. 128 { ò 1{2. {

P. 41{52.
14. Baernstein A. Integral means, univalent functions and circular symmetrization // Acta Math. {

1974. { V. 133. { ò1. { P. 139{169.
15. �¥©¬ ­ �.�. �­®£®«¨áâ­ë¥ äã­ªæ¨¨. { �.: �­. «¨â., 1960. { 179 á.

� àìª®¢áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â (�ªà ¨­ ) �®áâã¯¨« 

�¥æ¨­áª¨© ã­¨¢¥àá¨â¥â (�®«ìè ) 20.02.2002

70


