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�®áâ ¢«¥  ¨ à¥è¥  ¤¢ã¬¥à ï ªà ¥¢ ï § ¤ ç  á®¯àï¦¥¨ï ¤«ï ¤¢®ïª®ªàã£®¢ëå ®¡« áâ¥©. �

ª ç¥áâ¢¥ ¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â  à¥è¥¨ï § ¤ ç¨ ¨á¯®«ì§ã¥âáï ¨â¥£à « â¨¯  �¥¬«ïª®¢ . �¥-

è¥¨¥ § ¤ ç¨ á¢®¤¨âáï ª à áá¬®âà¥¨î ¯®«®£® ®á®¡®£® ¨â¥£à «ì®£® ãà ¢¥¨ï, à¥è ¥¬®£®

¨§¢¥áâë¬¨ á¯®á®¡ ¬¨.

�  áâ®ïé¥¬ã ¢à¥¬¥¨ à §à ¡®âª  â¥®à¨¨ ®¤®¬¥àëå ªà ¥¢ëå § ¤ ç (§ ¤ ç  �¨-

¬  , § ¤ ç  �¨«ì¡¥àâ , § ¤ ç  � à«¥¬   ¨ ¤à.) ¤«ï £®«®¬®àäëå äãªæ¨© ®¤®£®

ª®¬¯«¥ªá®£® ¯¥à¥¬¥®£® ä ªâ¨ç¥áª¨ § ¢¥àè¥  (á¬.,  ¯à¨¬¥à, [7, 17, 25]). �â¨

§ ¤ ç¨  è«¨ è¨à®ª¨¥ ¯à¨«®¦¥¨ï ª ª ¢ ¬ â¥¬ â¨ª¥ (á¨£ã«ïàë¥ ¨â¥£à «ìë¥

ãà ¢¥¨ï, ãà ¢¥¨ï â¨¯  á¢¥àâª¨ ¨ ¤à.), â ª ¨ ¯à¨ à áá¬®âà¥¨¨ ¡®«ìè®£® ç¨á« 

¯à¨ª« ¤ëå § ¤ ç ¢ â¥®à¨¨ ã¯àã£®áâ¨, £¨¤à®- ¨  íà®¤¨ ¬¨ª¨, ¤¨äà ªæ¨¨, â¥®à¨¨

¬ áá®¢®£® ®¡á«ã¦¨¢ ¨ï, ¢ â¥®à¨¨ ¯¥à¥®á  ç áâ¨æ ¨ â. ¤.

� 60-¥ £®¤ë ¯à®è«®£® áâ®«¥â¨ï ¯®ï¢¨«áï àï¤ à ¡®â  ª ¤¥¬¨ª®¢ �. �. �®£®«î-

¡®¢ , �. �. �¨¨ª , �. �. �« ¤¨¬¨à®¢ , �. �. �®ç à , ¯®á¢ïé¥ëå ¯à¨«®¦¥¨ï¬

äãªæ¨© ¬®£¨å ª®¬¯«¥ªáëå ¯¥à¥¬¥ëå ¢ ª¢ â®¢®© â¥®à¨¨ ¯®«ï (á¬. [4, 6]) ¨ ¬ â¥-

¬ â¨ç¥áª®© áâ â¨áâ¨ª¥ (á¬. [16]). � 70-¥ £®¤ë �� ¢¥ª  ¢ à ¡®â å § àã¡¥¦ëå  ¢â®à®¢

�. �¥àç¨«ìï¨, �. �¥©§  ¨ �. �¢ ©ä¥«ï ¨§«®¦¥ë à¥§ã«ìâ âë, ¯®§¢®«ïîé¨¥ ¯®«ã-

ç¨âì â®çë¥ à¥è¥¨ï ¥áâ æ¨® àëå £à ¨çëå § ¤ ç ¤«ï ª¨¥â¨ç¥áª¨å ãà ¢¥¨©

(á¬.,  ¯à¨¬¥à, [13, 27]). � ¯®á«¥¤¨¥ £®¤ë �� áâ®«¥â¨ï ®¯¨á  è¨à®ª¨© ª« áá § ¤ ç

¨§ ª¢ â®¢®© ¬¥å ¨ª¨, â¥®à¨¨ ¢¥à®ïâ®áâ¥©, ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨, ª®â®àë¥ á®®â-

¢¥âáâ¢ãîé¨¬ ¯à¥®¡à §®¢ ¨¥¬ �ãàì¥ ¯à¨¢®¤ïâáï ª ¯à®áâà áâ¢¥®© § ¤ ç¥ �¨¬  

(á¬.,  ¯à¨¬¥à, [1, 11, 12, 15, 24]).

�¤®¡ë¬  ¯¯ à â®¬ ¤«ï ¨áá«¥¤®¢ ¨ï á¢®©áâ¢ £®«®¬®àäëå äãªæ¨© ¬®£¨å

ª®¬¯«¥ªáëå ¯¥à¥¬¥ëå, á æ¥«ìî ¨å ¤ «ì¥©è¥£® ¨á¯®«ì§®¢ ¨ï ¯à¨ à áá¬®âà¥¨¨

¯à®áâà áâ¢¥ëå ªà ¥¢ëå § ¤ ç, ï¢«ïîâáï ¨â¥£à «ìë¥ ¯à¥¤áâ ¢«¥¨ï �®è¨, �¥©-

«ï, � àâ¨¥««¨ | �®å¥à , �¥¬«ïª®¢  ¨ ¤à. (á¬.,  ¯à¨¬¥à, [1, 26]).

�  áâ®ïé¥© áâ âì¥ ¯à¥¤áâ ¢«¥ë à¥§ã«ìâ âë, ï¢«ïîé¨¥áï ¯à®¤®«¦¥¨¥¬ ¨áá«¥-

¤®¢ ¨©  ¢â®à  (á¬.,  ¯à¨¬¥à, [7, 19{23]) ¨ ¥£® ãç¥¨ª®¢ (á¬.,  ¯à¨¬¥à, [2, 5, 8, 9,

14, 18, 24]) ¯® ªà ¥¢ë¬ § ¤ ç ¬ «¨¥©®£® á®¯àï¦¥¨ï äãªæ¨© ¤¢ãå ª®¬¯«¥ªáëå

¯¥à¥¬¥ëå (¯à®áâà áâ¢¥ ï § ¤ ç  �¨¬  ). � â¥¬ â¨ç¥áª¨¬  ¯¯ à â®¬ à¥è¥-

¨ï § ¤ ç ï¢«ï¥âáï ¨â¥£à « â¨¯  �¥¬«ïª®¢  I à®¤  á ®£à ¨ç¥®© ¤¢®ïª®ªàã£®¢®©

®¯à¥¤¥«ïîé¥© ®¡« áâìî ¨§ ª« áá  (T ), £à ¨æ  ª®â®à®© ¨¬¥¥â ª®¥çë© ¯®àï¤®ª.

c 2002 �ãª ª¨ �. �.
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1. �¢¥¤¥¨¥. �â¥£à « â¨¯  �¥¬«ïª®¢ 

¨ ¥ª®â®àë¥ ¥£® á¢®©áâ¢ 

�¯à¥¤¥«¥¨¥ 1 (á¬. [26, á. 349]). �¡« áâìî D ª« áá  (T )  §ë¢ ¥âáï ¯®« ï,

®£à ¨ç¥ ï, ¢ë¯ãª« ï ¤¢®ïª®ªàã£®¢ ï ®¡« áâì á æ¥âà®¬ ¢ â®çª¥ (0; 0) 2 D, £à ¨æ 

ª®â®à®© ¤¢ ¦¤ë ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬  ¨   «¨â¨ç¥áª¨ ¢ë¯ãª«  ¨§¢¥.

�¡« áâì D ª« áá  (T ) (D 2 (T )) ¤®¯ãáª ¥â á«¥¤ãîé¥¥ ¯ à ¬¥âà¨ç¥áª®¥ § ¤ ¨¥:

D =
[

06�61

n
(w; z) 2 C

2 : jwj < r1(�); jzj < r2(�)
o

= inter.
\

06�61

n
(w; z) 2 C

2 : c(�)jwj + d(�)jzj < 1
o
;

(1)

£¤¥ c(�) = �r�1
1 (�), d(�) = (1 � �)r�1

2 (�), r1(�) ¨ r2(�) | ¤¥©áâ¢¨â¥«ìë¥, ¥¯à¥àë¢®

¤¨ää¥à¥æ¨àã¥¬ë¥ äãªæ¨¨ ¢ ¨â¥à¢ «¥ (0; 1), ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬

r1(0) = 0; 0 < r01(�) 6 r1(�)�
�1; (2)

r2(�) = R2 exp

�
�

�Z
0

�

1� �
d ln r1(�)

�
; R2 > 0 (R2 = const): (3)

�à ¨æ  ®¡« áâ¨ D 2 (T ) ¨¬¥¥â ¢¨¤

@D =
n
(w; z) 2 C

2 : jwj < r1(�); jzj < r2(�); � 2 [0; 1]
o

=
n
(w; z) 2 C

2 : jwj = r1(�)�; jzj = r2(�)�e
�it; 0 6 � 6 1; 0 6 t 6 2�; j�j = 1

o
:

� áá¬®âà¨¬ äãªæ¨î �(�; t; �; �) (� ¨ t | ¤¥©áâ¢¨â¥«ìë¥ ¯¥à¥¬¥ë¥, � ¨ � | ª®¬-

¯«¥ªáë¥), ª®â®à ï áã¬¬¨àã¥¬  ¢ ¯àï¬®ã£®«ì¨ª¥ R = f(�; t) 2 R2 : 0 6 � 6 1; 0 6

t 6 2�g ¯à¨ «î¡ëå � ¨ � (j�j < +1, j�j < +1).

�¯à¥¤¥«¥¨¥ 2. �â¥£à «®¬ â¨¯  �¥¬«ïª®¢  I à®¤  ¡ã¤¥¬  §ë¢ âì ¨â¥£à «

¢¨¤ 

f(w; z) =
1

4�2i

1Z
0

d�

2�Z
0

dt

Z
j�j=1

�(�; t; �; �e�it)

� � u
d�; (4)

£¤¥ (w; z) 2 C 2 , u = c(�)w + d(�)zeit.

�ãªæ¨¨ r1(�) ¨ r2(�) ®¯à¥¤¥«ïîâáï ãá«®¢¨ï¬¨ (2) ¨ (3), ¯®íâ®¬ã ¬®¦® à áá¬®â-

à¥âì ¥  «¨â¨ç¥áªãî £¨¯¥à¯®¢¥àå®áâì

jwj = r1(�); jzj = r2(�) (0 6 � 6 1); (5)

ï¢«ïîéãîáï ®£¨¡ îé¥© á¥¬¥©áâ¢  £¨¯¥à¯®¢¥àå®áâ¥©

c(�)jwj + d(�)jzj = 1 (0 6 � 6 1)
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¨ à á¯®«®¦¥ãî ¯®¤ ®£¨¡ ¥¬®© ¢ ª ¦¤®© â®çª¥. �§ á®®â®è¥¨ï (1) ¢¨¤®, çâ® ®¡-

« áâìî, £à ¨æ¥© @D ª®â®à®© ï¢«ï¥âáï £¨¯¥à¯®¢¥àå®áâì (5), ¡ã¤¥â ®¡« áâì D 2 (T ).

�®íâ®¬ã ¨â¥£à « (4) ¯®«ãç¨«  §¢ ¨¥ ¨â¥£à «  â¨¯  �¥¬«ïª®¢  I à®¤  á ®¯à¥¤¥«ï-

îé¥© ®£à ¨ç¥®© ®¡« áâìî D.

�§¢¥áâ® (á¬.,  ¯à¨¬¥à, [20, c. 33]), çâ® ¤«ï äãªæ¨© ¯à¥¤áâ ¢¨¬ëå ¨â¥£à «®¬

â¨¯  �¥¬«ïª®¢  I à®¤  (4), ¢ â®çª å (w; z) 2 C
2 ¨¬¥¥â ¬¥áâ® ä®à¬ã« 

f(w; z) =
1

2�

 Z
T1[T3

d�

2��'+ Z
 +'

�+(�; t; u; ue�it) dt

+

Z
T2[T3

d�

 +'Z
 �'

��(�; t; u; ue�it) dt

!
;

(6)

£¤¥

�(�; t+ 2�; �; �e�it) = �(�; t; �; �e�it);

�+(�; t; u; ue�it) =
1

2�i

Z
j�j=1

�(�; t; �; �e�it)

� � u
d�

¤«ï juj < 1,   äãªæ¨ï ��(�; t; u; ue�it) ®¯à¥¤¥«ï¥âáï ¯® â®© ¦¥ ä®à¬ã«¥, ® ¤«ï

juj > 1,

 (w; z) = argw � arg z;

'(�; jwj; jzj) =

8><
>:

arccos�(�; jwj; jzj); j�(�; jwj; jzj)j 6 1;

0; j�(�; jwj; jzj)j > 1;

�; j�(�; jwj; jzj)j < �1;

�(�; jwj; jzj) = (1� c2(�)jwj2 � d2(�)jzj2)(2c(�)d(�)jwjjzj)�1 ;

T1 = f� : c(�)jwj + d(�)jzj < 1g; T2 = f� : c(�)jwj � d(�)jzj > 1g;

T3 = f� : c(�)jwj + d(�)jzj > 1; jc(�)jwj � d(�)jzjj 6 1g:

�ãáâì ®¡à § £à ¨æë @D ®¡« áâ¨ D ¢  ¡á®«îâ®© ç¥â¢¥àâì-¯«®áª®áâ¨ § ¤ ¥â-

áï ãà ¢¥¨¥¬ jzj = K(jwj) (¨«¨ r2(�) = K(r1(�))). �¡®§ ç¨¬ ç¥à¥§ [�i; �i] (i =

1; 2; : : : ; n) ¨â¥à¢ «ë ¨§¬¥¥¨ï ¯ à ¬¥âà  � â ª¨¥, çâ® äãªæ¨ï r2(�) = K(r1(�))

«¨¥©    ®âà¥§ª¥ [r1(�i); r1(�i)] (i = 1; 2; : : : ; n), £¤¥ r1(�) = �c�1
i (ci > 0), � 2 [�i; �i]

(i = 1; 2; : : : ; n).

�¯à¥¤¥«¥¨¥ 3. �®àï¤ª®¬ £à ¨æë jwj = K(jzj)
�
r2(�) = K(r1(�))

�
®¡« áâ¨ D

 §ë¢ ¥âáï ç¨á«® ¨â¥à¢ «®¢ «¨¥©®áâ¨ [r1(�i); r1(�i)] äãªæ¨¨ r2(�) = K(r1(�)),

¯à¨ ¤«¥¦ é¨å ®âà¥§ªã [0; r1(1)].

�¯à¥¤¥«¥¨¥ 4. �ë áª ¦¥¬, çâ® äãªæ¨ï �(�; t; �; �e�it) ¯à¨ ¤«¥¦¨â ª« ááã

� (� 2 �), ¥á«¨ � ¯® � ã¤®¢«¥â¢®àï¥â ãá«®¢¨î Lip� (0 < � 6 1), ¥§ ¢¨á¨¬®¬ã ®â � ¨

t, ¨ ®£à ¨ç¥  ¯® ¬®¤ã«î ¤«ï (�; t; �) 2M = f(�; t; �) : (�; t) 2 R; j�j = 1g.
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� áá¬®âà¨¬ á«¥¤ãîé¨¥ äãªæ¨¨:

f1(�; jwj; jzj) = jzj �N(�)jwj +N(�)r1(�)� r2(�);

f2(�; jwj; jzj) = 2jzj � f1(�; jwj; jzj);

f3(�; jwj; jzj) = 2jzj +N(�)r1(�)� r2(�)� f1(�; jwj; jzj);

£¤¥ N(�) = r02(�)(r
0
1(�))

�1, 0 < � < 1, ¯à¨ç¥¬ a = lim
�!0

N(�), b = lim
�!1

N(�).

�á¯®«ì§ãï § ¤ ë¥ äãªæ¨¨, à áá¬®âà¨¬ ¢ ¯à®áâà áâ¢¥ C 2 ®¡« áâ¨:

D++ = D =
\

06�61

�
(w; z) 2 C

2 : f1(�; jwj; jzj) < 0
	
;

D+� =
�
(w; z) 2 C

2 : f2(�; jwj; jzj) < 0
	
;

D�+ =
�
(w; z) 2 C

2 : f3(�; jwj; jzj) < 0
	
;

D�� = C
2
nD++ [D+� [D�+;

¬®¦¥áâ¢ 

Bs;i =
�
(w; z) 2 C

2 : w = (1 + s)(2ci)
�1�; z = (1� s)(2di)

�1�;

j�j = 1; ci > 0; di > 0 s = �1; i = 1; 2; : : : ; n
	
;

  â ª¦¥ á«¥¤ãîé¨¥ ®¡« áâ¨:

1) ¥á«¨ �1 6= 0, �n 6= 1 (1 6 n < +1), â®

q+s;i

n
(w; z) 2 C

2 : f1(�i; jwj; jzj) < 0; f2(1; jwj; jzj) < 0; s = +1 ¨«¨

f1(�i; jwj; jzj) < 0; f3(0; jwj; jzj) > 0; s = �1; i = 1; 2; : : : ; n
o
;

q�s;i

n
(w; z) 2 C

2 : f1(0; jwj; jzj) < 0; f2(�i; jwj; jzj) < 0; s = +1 ¨«¨

f1(1; jwj; jzj) < 0; f3(�i; jwj; jzj) > 0; s = �1; i = 1; 2; : : : ; n
o
;

2) ¥á«¨ �1 = 0, �1 = 1, â®

q+1;1 = q+�1;1 = D++; q�1;1 = D+�; q��1;1 = D�+:

�¥¬¥©áâ¢® ¤¢ã¬¥àëå ¯®¢¥àå®áâ¥©, ¯à®å®¤ïé¨å ç¥à¥§ â®çª¨ ®ªàã¦®áâ¥© Bs;i
(s = �1, i | ä¨ªá¨à®¢ ®), ®¡®§ ç¨¬ ç¥à¥§

�
(k;l)
s;i =

n
(w; z) 2 C

2 : jzj = k(jwj � c�1
i ); argw � arg z = l

(arg 0 = argw0 � l; (w0; 0) 2 B+1;i); s = 1 ¨«¨

jzj = kjwj + d�1
i ; argw � arg z = l

(arg 0 = arg z0 + l; (0; z0) 2 B�1;i); s = �1;

jkj < +1; jlj < 2�; i = 1; 2; : : : ; n
o
:

�. �. �©§¥¡¥à£ ãáâ ®¢¨« (á¬.,  ¯à¨¬¥à, [26, á. 352]), çâ® ¨â¥£à « (4) ï¢«ï¥âáï

äãªæ¨¥© £®«®¬®àä®© ¢ ®¡« áâïå D++, D�+ ¨ D+�,   ¥á«¨ � 2 �, â® ¥¯à¥àë¢¥ ¢®

¢á¥¬ ¯à®áâà áâ¢¥ C 2 , §  ¨áª«îç¥¨¥¬ ¬®¦¥áâ¢ Bs;i (s = �1; i = 1; 2; : : : ; n).
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�¯à¥¤¥«¥¨¥ 5. �®¦¥áâ¢  Bs;i  §®¢¥¬ ®ªàã¦®áâï¬¨ ®á®¡¥®áâ¥© ¨â¥£à « 

â¨¯  �¥¬«ïª®¢  I à®¤ .

�«ï ¨â¥£à «  â¨¯  �¥¬«ïª®¢  ¨¬¥îâ ¬¥áâ® á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥¨ï:

�à¥¤«®¦¥¨¥ 1 (á¬. [3]). �â¥£à « (4)   ¤¢ã¬¥à®¬ ¬®£®®¡à §¨¨ ¡¥áª®¥ç-

® ã¤ «¥ëå â®ç¥ª C 2 ®¡à é ¥âáï ¢ ã«ì, ¯à¨ç¥¬, ¥á«¨ â®çª  (w; z) áâà¥¬¨âáï ª

¡¥áª®¥ç® ã¤ «¥®© â®çª¥ ¢¨¤  (w0;1) (¨«¨ (1; z0) ), â® íâ® áâà¥¬«¥¨¥ ¯à®¨áå®-

¤¨â ¯à®¨§¢®«ìë¬ á¯®á®¡®¬; ¥á«¨ ¦¥ â®çª  (w; z) áâà¥¬¨âáï ª â®çª¥ ¢¨¤  (1;1), â®

íâ® áâà¥¬«¥¨¥ ¤®«¦® ¯à®¨áå®¤¨âì ¯® ¯ãâ¨, à á¯®«®¦¥®¬ã   £¨¯¥à¯®¢¥àå®áâ¨

jzj = cid
�1
i jwj+ b (b | ¯à®¨§¢®«ì®¥ ¢¥é¥áâ¢¥®¥ ç¨á«® ).

�à¥¤«®¦¥¨¥ 2 (á¬. [21, á. 12{13]). �ãáâì £à ¨æ  ®¡« áâ¨ D 2 (T ) ¨¬¥¥â ª®-

¥çë© ¯®àï¤®ª n (1 6 n < 1),   ¯«®â®áâì ¨â¥£à «  (4) äãªæ¨ï � 2 �. �®£¤ 

¯à¥¤¥«ìë¥ § ç¥¨ï ¨â¥£à «  â¨¯  �¥¬«ïª®¢  I à®¤  (4) ¢ â®çª å ®ªàã¦®áâ¥© ®á®-

¡¥®áâ¥© Bs;i ®¯à¥¤¥«ïîâáï ¯® ä®à¬ã«¥:

f(w0; z0) = lim
(w;z)!(w0;z0)2Bs;i

f(w; z) = �
1

4�2i

1Z
0

d�

2�Z
0

dt

Z
j�j=1

�(�; t; �; �e�it)

� � u0
d�

+
1

4�

�iZ
�i

d�

2�Z
0

�(�; t; u0; u0e
�it) dt�

1

2�

�iZ
�i

d�

l+'0(k)Z
l�'0(k)

�(�; t; u0; u0e
�it) dt;

(7)

£¤¥ u0 = c(�)w0 + d(�)z0e
�it

, ¤«ï � 2 [0; �i) [ (�i; 1],

u0 = exp
i

2

�
(1 + s) argw0 + (1 + s)(arg z0 + t)

�
;

¤«ï � 2 [�i�i], (w0; z0) 2 Bs;i, s = �1; ®á®¡ë© ¨â¥£à « ¢ ä®à¬ã«¥ (7) ¯®¨¬ ¥âáï ¢

á¬ëá«¥ £« ¢®£® § ç¥¨ï ¯® �®è¨;

'0(k) = lim
(w;z)!(w0;z0)2Bs;i

'(�; jwj; jzj)

=

8>>>><
>>>>:

0; (w; z) ���!
D++

(w0; z0) 2 Bs;i;

�; (w; z) �������!
D+�;D�+

(w0; z0) 2 Bs;i;

arccos
�
�

ci
dik

�
; (w; z) ���!

D��
(w0; z0) 2 Bs;i:

�¯à¥¤¥«¥¨¥ 6. �ãªæ¨î f(w; z)  §®¢¥¬ äãªæ¨¥© ª« áá  (T ) (f 2 (T )), ¥á«¨

®  § ¤   ¢ ¯à®áâà áâ¢¥ C 2 , ªà®¬¥ â®ç¥ª ®ªàã¦®áâ¥© Bs;i (s = �1; i = 1; 2; : : : ; n),

¨ ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

1) äãªæ¨ï f(w; z) | ¥¯à¥àë¢  ¢ C 2nBs;i; £®«®¬®àä  ¢ ®¡« áâïå D
++, D�+,

D+�, ¨ ®¡®¡é¥®-  «¨â¨ç  ¢ D��;

2) äãªæ¨ï f(w; z) ¨¬¥¥â ª®¥çë¥ ¯à¥¤¥«ë ¢ â®çª å Bs;i (s = �1; i = 1; 2; : : : ; n)

¯à¨ áâà¥¬«¥¨¨ â®çª¨ (w; z) ¨§ ®¡« áâ¥© D++, (¨«¨D�+, ¨«¨D+�); ¨¬¥¥â ¯à¥¤¥«ìë¥

§ ç¥¨ï ¢ â®çª å Bs;i (s = �1; i = 1; 2; : : : ; n) ¯® ¯ãâï¬, à á¯®«®¦¥ë¬   ¤¢ã¬¥àëå

¯®¢¥àå®áâïå �
(k;l)
s;i (s = �1; i = 1; 2; : : : ; n), ¥á«¨ áâà¥¬«¥¨¥ â®çª¨ (w; z) ¯à®¨áå®¤¨â

¨§ ®¡« áâ¨ D��.

�§ á¢®©áâ¢ ¨â¥£à «  â¨¯  �¥¬«ïª®¢  I à®¤  á ®£à ¨ç¥®© ®¯à¥¤¥«ïîé¥© ®¡-

« áâìî D 2 (T ) ¢ëâ¥ª ¥â á¯à ¢¥¤«¨¢®áâì á«¥¤ãîé¥£® ãâ¢¥à¦¤¥¨ï
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�â¢¥à¦¤¥¨¥ 3 (á¬. [21, á. 13]). �áïª ï äãªæ¨ï, ¯à¥¤áâ ¢¨¬ ï ¨â¥£à «®¬

â¨¯  �¥¬«ïª®¢  I à®¤  (4) á ¯«®â®áâìî ¨§ � ª« áá  �, ¯à¨ ¤«¥¦¨â ª« ááã (T ).

2. �®áâ ®¢ª  ¨ à¥è¥¨¥ ¥®¤®à®¤®© ªà ¥¢®© § ¤ ç¨

«¨¥©®£® á®¯àï¦¥¨ï äãªæ¨© ¨§ ª« áá  (T ) (§ ¤ ç  �¨¬  )

�ãáâì ¢ ¯à®áâà áâ¢¥ C 2 § ¤   ®¡« áâìD 2 (T ), £à ¨æ  ª®â®à®© ¨¬¥¥â ª®¥çë©

¯®àï¤®ª n (1 6 n <1). �à¥¡ã¥âáï  ©â¨ äãªæ¨î f(w; z) ª« áá  (T ), ®¡à é îéãîáï

¢ ã«ì   ¤¢ã¬¥à®¬ ¬®£®®¡à §¨¨ ¡¥áª®¥ç® ã¤ «¥ëå â®ç¥ª, ã¤®¢«¥â¢®àïîéãî ¢

â®çª å § ¤ ®© ®ªàã¦®áâ¨ ®á®¡¥®áâ¥©

Bs;i =
�
(w; z) : w = �0c

�1
i ; z = 0; j�0j = 1; i = 1; 2; : : : ; n

	
(i | ä¨ªá¨à®¢ ®)

ªà ¥¢®¬ã ãá«®¢¨î

f
q
+

1;i

(�0c
�1
i ; 0) = G(�0)fq�

1;i

(�0c
�1
i ; 0) + g(�0): (8)

�ãªæ¨¨ G(�0) ¨ g(�0) § ¤ ë   ®ªàã¦®áâ¨ ®á®¡¥®áâ¥© B1;i (i | ä¨ªá¨à®¢ ®) ¨

ã¤®¢«¥â¢®àïîâ ãá«®¢¨î �ñ«ì¤¥à , ¯à¨ç¥¬ G(�0) 6= 0   ®ªàã¦®áâ¨ B1;i.

�¥è¥¨¥ ¯®áâ ¢«¥®© ªà ¥¢®© § ¤ ç¨ ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥ ¨â¥£à «  â¨¯  �¥¬-

«ïª®¢  I à®¤  á ®¯à¥¤¥«ïîé¥© ®¡« áâìî D. �® ãá«®¢¨î D | ®¡« áâì ª« áá  (T ),

£à ¨æ  ª®â®à®© ¨¬¥¥â ª®¥çë© ¯®àï¤®ª n. �«ï ä¨ªá¨à®¢ ®£® i à áá¬®âà¨¬ ¨-

â¥à¢ « «¨¥©®áâ¨ [r1(�i); r1(�i)]. �®£¤  £à ¨æ  @D ®¡« áâ¨ D 2 (T ) ¨¬¥¥â ¤«ï íâ®£®

®âà¥§ª  ¢¨¤ cijwj+dijzj = 1, â. ¥. r1(�) = �c�1
i , r2(�) = (1��)d�1

i ¤«ï � 2 [�i; �i], ci > 0,

di > 0. � áá¬®âà¨¬ á ç «  à¥è¥¨¥ § ¤ ç¨ ¤«ï á«ãç ï �i 6= 0 ¨ �i 6= 1. �®¤áâ ¢¨¢

ä®à¬ã«ë (7) ¯à¥¤¥«ìëå § ç¥¨© ¨â¥£à «  â¨¯  �¥¬«ïª®¢  ¢ ªà ¥¢®¥ ãá«®¢¨¥ (8),

¯®«ãç¨¬

1

4�

2�Z
0

(
(1 +G(�0))

�iZ
�i

�(�; t; u0; u0e
�it) d� +

1�G(�0)

�i

Z
j�j=1

R �i
�i

�(�; t; u0; u0e
�it) d�

� � u0
d�

+
1�G(�0)

�i

Z
T0

d�

Z
j�j=1

�(�; t; u0; u0e
�it)

� � u0
d� � 2g(�0)

)
dt = 0;

£¤¥

T0 = [0; �i) [ (�i; 1]; u0 =

(
exp

�
i arg �0

ci

	
; � 2 [�i; �i]

�
r1(�)

�
�0
ci
; � 2 T0:

�âáî¤  á«¥¤ã¥â, çâ®

[1 +G(�0)]F[�i;�i](t; �0) +
1�G(�0)

�i

Z
j�j=1

F[�i;�i](t; �0)

� � �0
d�

+

Z
j�j=1

K(t; �; �0)FT0(t; �) d� = 2(g(�0) + '(t; �0));

(9)
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£¤¥
2�R
0

'(t; �0) dt = 0 ¨ '(t; �0) | ¥ª®â®à ï äãªæ¨ï ¥¯à¥àë¢ ï ¯® t 2 [0; 2�] ¨

ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î Lip� (0 < � 6 1) ¥§ ¢¨á¨¬®¬ã ®â t,

F[�i;�i](t; �0) =

�iZ
�i

�(�; t; u0; u0e
�it) d�;

K(t; �; �0)Ft0(t; �) =
1�G(�0)

�i

Z
T0

�(�; t; u0; u0e
�it)

� � �
r1(�)

�
�0
ci

d�:

�®«ãç¥®¥ ãà ¢¥¨¥ (9) ¥áâì ¯®«®¥ ®á®¡®¥ ¨â¥£à «ì®¥ ãà ¢¥¨¥ á ï¤à®¬ �®è¨,

®¡é ï â¥®à¨ï à¥è¥¨ï ª®â®à®£® å®à®è® à §à ¡®â   (á¬.,  ¯à¨¬¥à, [7, á. 185{195]).

�«ï ¥ª®â®àëå ç áâëå á«ãç ¥¢ ®¡« áâ¨ D 2 (T ) ãà ¢¥¨¥ (9) á¢®¤¨âáï ª ¯à®á-

â¥©è¥¬ã á«ãç î ®á®¡®£® ¨â¥£à «ì®£® ãà ¢¥¨ï | å à ªâ¥à¨áâ¨ç¥áª®¬ã ãà ¢¥-

¨î, ª®â®à®¥ à¥è ¥âáï ¢ § ¬ªãâ®© ä®à¬¥. � ¯à¨¬¥à, ¯ãáâì �i = 0 ¨ �i = 1, â®£¤ 

®¡« áâì D 2 (T ) ¥áâì ®¡« áâì â¨¯  A,   ãà ¢¥¨¥ (9) ¯à¨¨¬ ¥â á«¥¤ãîé¨© ¢¨¤:

[1 +G(�0)]F[0;1](t; �0) =
1�G(�0)

�i

Z
j�j=1

F[0;1](t; �0)

� � �0
d� = 2(g(�0) + '(t; �0));

â. ¥. å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢¥¨¥. �â®â á«ãç © à áá¬ âà¨¢ «áï  ¬¨ à ¥¥ (á¬.,

 ¯à¨¬¥à, [10, á. 14{15]), ¯®«ãç¥® à¥è¥¨¥ § ¤ ç¨ ¢ § ¬ªãâ®© ä®à¬¥.
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