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� ¯«®áª®© â¥®à¨¨ ã¯àã£®áâ¨ ¯à¨ ®âáãâáâ¢¨¨ ¬ áá®¢ëå (®¡ê¥¬ëå) á¨«  ¯àï¦¥¨ï ¨ ¯¥-
à¥¬¥é¥¨ï ¬®£ãâ ¡ëâì ¢ëà ¦¥ë ç¥à¥§ ¤¢¥   «¨â¨ç¥áª¨¥ äãªæ¨¨ ¯® ä®à¬ã« ¬ �®«®á®¢ {
�ãáå¥«¨è¢¨«¨ ([1], x 32). �â¥£à «ì®¥ ãà ¢¥¨¥, íª¢¨¢ «¥â®¥ ¨áå®¤®© £à ¨ç®© § ¤ ç¥,
¬®¦¥â ¡ëâì ¯®«ãç¥®, ¥á«¨ ¯à¥¤áâ ¢¨âì íâ¨ äãªæ¨¨ ¢ ¢¨¤¥ ¨â¥£à «®¢ ¯® £à ¨æ¥ à áá¬ âà¨-
¢ ¥¬®© ®¡« áâ¨ ¨ ¯®¤áâ ¢¨âì ¨å ¢ £à ¨çë¥ ãá«®¢¨ï.

� ¤ ®© à ¡®â¥ ¯®áâà®¥ë ¨â¥£à «ìë¥ ¯à¥¤áâ ¢«¥¨ï á «®£ à¨ä¬¨ç¥áª¨¬¨ ®á®¡¥®-

áâï¬¨ ¢ ï¤à å ¤«ï äãªæ¨©,   «¨â¨ç¥áª¨å ¢ à §«¨çëå ®¡« áâïå ª®¬¯«¥ªá®© ¯«®áª®áâ¨ á
à §à¥§ ¬¨ ¢¤®«ì £« ¤ª®© ¤ã£¨. � áá¬®âà¥ë ¯®« ï ¯«®áª®áâì, ¯®«ã¯«®áª®áâì, ªàã£ ¨ ®¡« áâ¨,
ª®ä®à¬® íª¢¨¢ «¥âë¥ ªàã£ã (¯®«ã¯«®áª®áâ¨). �®«ãç¥ë á¨£ã«ïàë¥ ¨â¥£à «ìë¥ ãà ¢-

¥¨ï á «®£ à¨ä¬¨ç¥áª¨¬¨ ®á®¡¥®áâï¬¨ ¢ ï¤à å, íª¢¨¢ «¥âë¥ ¯¥à¢®© ¨ ¢â®à®© ®á®¢ë¬

£à ¨çë¬ § ¤ ç ¬ ¯«®áª®© â¥®à¨¨ ã¯àã£®áâ¨ ¤«ï â¥« á ¤¥ä¥ªâ ¬¨ (á à §à¥§ ¬¨ ¨«¨ â®ª¨¬¨
¢ª«îç¥¨ï¬¨). �â®ç¥ë ¨ ¤®¯®«¥ë à¥§ã«ìâ âë à ¡®âë [2].

�ãáâì ab| £« ¤ª ï à §®¬ªãâ ï ¤ã£    ª®¬¯«¥ªá®© ¯«®áª®áâ¨. �«ï äãªæ¨©, ®¯à¥¤¥«¥-
ëå ¢ ¯«®áª®áâ¨ á à §à¥§®¬ ¯® ab, ¡ã¤¥¬ ®¡®§ ç âì § ª ¬¨ + ¨ � ¨å ¯à¥¤¥«ìë¥ § ç¥¨ï  
«¥¢®¬ ¨ ¯à ¢®¬ (¯® ®â®è¥¨î ª  ¯à ¢«¥¨î ¤¢¨¦¥¨ï ®â a ª b) ¡¥à¥£ å à §à¥§ .

�«¥¤ãï ¯à¨æ¨¯ ¬ ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨ âà¥é¨, ¯®áâà®¥®© ¢ à ¡®â å �.�.�  áîª ,
�.�.� ¢àãª  ¨ ¤à. ( ¯à., [3]),  §®¢¥¬ ª®¬¯«¥ªáë¬¨ ¯®â¥æ¨ « ¬¨ ¤«ï ã¯àã£®£® â¥«  á ¤¥ä¥ª-

â®¬ ¢¤®«ì ¤ã£¨ ab äãªæ¨¨ '(�) ¨  (�),   «¨â¨ç¥áª¨¥ ¢ á®®â¢¥âáâ¢ãîé¥© ®¡« áâ¨ ª®¬¯«¥ªá®©
¯«®áª®áâ¨ á à §à¥§®¬, ¯à¥¤¥«ìë¥ § ç¥¨ï ª®â®àëå   ab ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬

['(t) + t'0(t) +  (t)]+ � ['(t) + t'0(t) +  (t)]� = (k + 1)
Z
at

�(�)d�; t 2 ab; (1)

[k'(t) � t'0(t)�  (t)]+ � [k'(t) � t'0(t)�  (t)]� = (k + 1)
Z
at

�(�)d�; t 2 ab; (2)

£¤¥ k > 0 | ¥ª®â®à ï ¢¥é¥áâ¢¥ ï ¯®áâ®ï ï (k = 3� 4� ¢ á«ãç ¥ ¯«®áª®© ¤¥ä®à¬ æ¨¨ ¨«¨
k = (3� �)=(1 + �) ¢ á«ãç ¥ ®¡®¡é¥®£® ¯«®áª®£®  ¯àï¦¥®£® á®áâ®ï¨ï, � | ª®íää¨æ¨¥â
�ã áá® ) ¨ �(�); �(�) | ¥ª®â®àë¥ ®¯à¥¤¥«¥ë¥   ab äãªæ¨¨, ¯à¨ç¥¬

Z
ab

�(�)d� = 0;
Z
ab

�(�)d� = 0: (3)

�ã¤¥¬ áç¨â âì, çâ® äãªæ¨¨ �(�); �(�) ã¤®¢«¥â¢®àïîâ ãá«®¢¨î ��¥«ì¤¥à    «î¡®© ç áâ¨ ¤ã£¨
ab, ¥ á®¤¥à¦ é¥© ª®æ®¢,   ¢ â®çª å a ¨ b ¬®£ãâ ¨¬¥âì ®á®¡¥®áâ¨ ¨â¥£à¨àã¥¬®£® ¯®àï¤ª 
(¯à¨ ¤«¥¦ â ª« ááã H� ¯® �.�.�ãáå¥«¨è¢¨«¨).

�á«®¢¨ï (1) ¨ (2) § ¤ îâ   ab áª çª¨  ¯àï¦¥¨© ¨ ¯¥à¥¬¥é¥¨©, ¬®¦¨â¥«ì k+1 ¢ ¯à ¢®©
ç áâ¨ ¨á¯®«ì§ã¥âáï ¤«ï ã¯à®é¥¨ï ¥ª®â®àëå ä®à¬ã«.
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1. �¯àã£ ï ¯«®áª®áâì c ¤¥ä¥ªâ®¬ ¢¤®«ì £« ¤ª®© ¤ã£¨

�ãáâì à áá¬ âà¨¢ ¥¬ë¥ ¢ à §à¥§ ëå ¯® ab ®¡« áâïå   «¨â¨ç¥áª¨¥ äãªæ¨¨ ¥¯à¥àë¢®
¯à®¤®«¦¨¬ë   ¢á¥ â®çª¨ ¤ã£¨, ªà®¬¥, ¬®¦¥â ¡ëâì, ¥¥ ª®æ®¢.

�¥¬¬  1. �á«¨   «¨â¨ç¥áª¨¥ ¢ à §à¥§ ®© ¯® ¤ã£¥ ab ª®¬¯«¥ªá®© ¯«®áª®áâ¨ äãªæ¨¨

'(�),  (�) ®£à ¨ç¥ë   ¡¥áª®¥ç®áâ¨ ¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ (1){(3), â®

'(z) =
1
2�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � z
d� + P; (4)

 (z) = �
1
2�i

Z
ab

[�(�) + �(�)]
�d�

� � z
+

1
2�i

Z
ab

[k�(�)� �(�)]
Z
�b

d�

� � z
d� +Q; (5)

£¤¥ P ¨ Q | ¯à®¨§¢®«ìë¥ ª®¬¯«¥ªáë¥ ¯®áâ®ïë¥.

�®ª § â¥«ìáâ¢®. �«®¦¨¢ (1) ¨ (2), ¯®«ãç¨¬

'+(t)� '�(t) =
Z
at

[�(�) + �(�)]d�; t 2 ab:

�¥è¥¨¥ íâ®© § ¤ ç¨ ® áª çª¥ ¤ ¥â ä®à¬ã«  (4). �®£¤ , ãç¨âë¢ ï à ¢¥áâ¢  (3),  ©¤¥¬

'0(z) =
1
2�i

Z
ab

[�(�) + �(�)]
d�

� � z
; '0+(t)� '0�(t) = �(t) + �(t); t 2 ab:

�¬®¦¨¢ à ¢¥áâ¢® (1)   k ¨ ¢ëç¨â ï ¨§ ¥£® (2), ¯®«ãç¨¬

 +(t)�  �(t) =
Z
at

[k�(�) � �(�)] d� � t ['0+(t)� '0�(t)]; t 2 ab;

  ®âáî¤  á«¥¤ã¥â ¯à¥¤áâ ¢«¥¨¥ (5).

�á«¨ § ¤ âì § ç¥¨ï äãªæ¨© '(�) ¨  (�) ¢ ¥ª®â®à®© â®çª¥ z0, â® ¯®áâ®ïë¥ P ¨ Q ®¤®-
§ ç® ®¯à¥¤¥«ïîâáï. � ¯à¨¬¥à, ¥á«¨ z0 =1, â® P = '(1), Q =  (1).

�«¥¤áâ¢¨¥ 1. �á«¨ äãªæ¨¨ '(�);  (�) ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ «¥¬¬ë 1, â®

['(t) + t'0(t) +  (t)]+ + ['(t) + t'0(t) +  (t)]� =

=
1
�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � t
d� �

1
�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � t
d� +

+
1
�i

Z
ab

[�(�) + �(�)]
� � t

� � t
d� + 2P + 2Q; (6)

[k'(t) � t'0(t)�  (t)]+ + [k'(t) � t'0(t)�  (t)]� =

=
k

�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � t
d� +

1
�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � t
d� �

�
1
�i

Z
ab

[�(�) + �(�)]
� � t

� � t
d� + 2kP � 2Q: (7)

� áá¬®âà¨¬ ¯¥à¢ãî ¨ ¢â®àãî ®á®¢ë¥ £à ¨çë¥ § ¤ ç¨ ¤«ï ã¯àã£®© ¯«®áª®áâ¨ á ¤¥ä¥ªâ®¬
¢¤®«ì ¤ã£¨ ab, ª®£¤    ¡¥à¥£ å à §à¥§  § ¤ ë  ¯àï¦¥¨ï (¥á ¬®ãà ¢®¢¥è¥ë¥ ãá¨«¨ï)

['(t) + t'0(t) +  (t)]� =
Z
at

f�(�)d� +A; t 2 ab;

¨«¨ ¯¥à¥¬¥é¥¨ï (¢ ¨â¥£à «ì®© ä®à¬¥)

[k'(t) � t'0(t)�  (t)]� =
Z
at

g�(�)d� +B; t 2 ab;

§¤¥áì ¯®áâ®ïë¥ A ¨ B ®¯à¥¤¥«ïîâ  ¯àï¦¥¨¥ ¨ ¯¥à¥¬¥é¥¨¥ ¢ â®çª¥ a ¤ã£¨.
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� ¯®¬®éìî ä®à¬ã« (6) ¨ (7) «¥£ª® ¯®«ãç¨âì á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥¨¥.

�¥®à¥¬  1. �¥à¢ ï ¨ ¢â®à ï ®á®¢ë¥ £à ¨çë¥ § ¤ ç¨ ¤«ï ã¯àã£®© ¯«®áª®áâ¨ á ¤¥ä¥ªâ®¬

¢¤®«ì ¤ã£¨ ab íª¢¨¢ «¥âë ¨â¥£à «ìë¬ ãà ¢¥¨ï¬

1
�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � t
d� �

1
�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � t
d� +

+
1
�i

Z
ab

[�(�) + �(�)]
� � t

� � t
d� =

Z
at

[f+(�) + f�(�)]d� + 2(A � P �Q); t 2 ab; (8)

£¤¥ �(t) = f+(t)� f�(t),   �(�) { ¨áª®¬ ï äãªæ¨ï, ¨

k

�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � t
d� +

1
�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � t
d� �

�
1
�i

Z
ab

[�(�) + �(�)]
� � t

� � t
d� =

Z
at

[g+(�) + g�(�)]d� + 2(B � kP +Q); t 2 ab; (9)

£¤¥ �(t) = g+(t)� g�(t),   �(�) | ¨áª®¬ ï äãªæ¨ï.

�â¥£à «ìë¥ ãà ¢¥¨ï (8) ¨ (9) ï¢«ïîâáï   «®£ ¬¨ ãà ¢¥¨© (I.78) ¨ (I.81) ¨§ [3]. �â«¨-
ç¨¥ á®áâ®¨â ¢ â®¬, çâ® ï¤à  ãà ¢¥¨© (I.78) ¨ (I.81) á®¤¥à¦ â ®á®¡¥®áâ¨ 1-£® ¯®àï¤ª ,   ï¤à 
ãà ¢¥¨© (8) ¨ (9) | ®á®¡¥®áâ¨ «®£ à¨ä¬¨ç¥áª®£® â¨¯  [4], [5]. �â¥£à «ìë¥ ãà ¢¥¨ï
à ¡®âë [3] ¬®£ãâ ¡ëâì ¯®«ãç¥ë ¨§ ãà ¢¥¨© (8) ¨ (9) ¤¨ää¥à¥æ¨à®¢ ¨¥¬, çâ® ãåã¤è ¥â ¨å
á¢®©áâ¢ . � ª ¯®ª § ® ¢ [4], ®â ãà ¢¥¨© (8), (9) «¥£ª® ¯¥à¥©â¨ ª íª¢¨¢ «¥âë¬ á¨£ã«ïàë¬
¨â¥£à «ìë¬ ãà ¢¥¨ï¬ á ï¤à®¬ �®è¨ ®â®á¨â¥«ì® ¯¥à¢®®¡à §ëå ¨áª®¬ëå äãªæ¨©. �à¨
íâ®¬ Z

ab

�(�)
Z
�b

d�

� � z
d� =

Z
ab

(�) d�
� � z

; (�) =
Z
a�

�(�)d�:

� ª¨¥ á¨£ã«ïàë¥ ãà ¢¥¨ï ¡®«¥¥ ãáâ®©ç¨¢ë ¯à¨ ç¨á«¥®¬ à¥è¥¨¨ ª¢ ¤à âãàë¬¨ ¬¥â®-
¤ ¬¨ â¨¯  ¬¥â®¤  ¬¥å ¨ç¥áª¨å ª¢ ¤à âãà.

� ¬¥â¨¬, çâ® ¯¥à¢ ï ®á®¢ ï £à ¨ç ï § ¤ ç  á¢®¤¨âáï ª á«ãç î, ª®£¤  f+(�) = f�(�).
�«ï ¤®ª § â¥«ìáâ¢  ¨á¯®«ì§ã¥¬ ¯à¨¥¬, ãª § ë© ¢ ([6], x 23). �¥©áâ¢¨â¥«ì®, ¢¢¥¤¥¬ ®¢ãî
¨áª®¬ãî äãªæ¨î

 1(z) =  (z) �  0(z);  0(z) =
1
2�i

Z
ab

[f+(�)� f�(�)] ln
b� z

� � z
d�:

�®£¤ 

['(t) + t'0(t) +  1(t)]� = ['(t) + t'0(t) +  (t)]� �
1
2

Z
at

[f+(�)� f�(�)]d� �

�
1
2�i

Z
ab

[f+(�)� f�(�)] ln
b� t

t� �
d� =

=
1
2�i

Z
ab

[f+(�)� f�(�)] ln
b� t

t� �
d� +

1
2

Z
at

[f+(�) + f�(�)]d� +A;

§¤¥áì ¢ë¡à   ¢¥â¢ì ¬®£®§ ç®© «®£ à¨ä¬¨ç¥áª®© äãªæ¨¨

ln
b� t

t� �
=
Z
�b

d�

� � t
def=

1
2

��
ln
t� b

t� �

�+
+
�
ln
t� b

t� �

���
; t 2 (�b):

�®ç® â ª ¦¥ ¬®¦® ¯®ª § âì, çâ® ¢â®à ï £à ¨ç ï § ¤ ç  á¢®¤¨âáï ª á«ãç î, ª®£¤  g+(�) =
g�(�).
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2. �®«ã¯«®áª®áâì c ¤¥ä¥ªâ®¬ ¢¤®«ì ¤ã£¨

�ãáâì D+, D� | ¢¥àåïï ¨ ¨¦ïï ¯®«ã¯«®áª®áâ¨ ª®¬¯«¥ªá®© ¯«®áª®áâ¨ ¨ L | ¢¥é¥-
áâ¢¥ ï ®áì.

�¥¬¬  2. �á«¨   «¨â¨ç¥áª¨¥ ¢ à §à¥§ ®© ¯® ¤ã£¥ ab ¨¦¥© ¯®«ã¯«®áª®áâ¨ D� äãª-

æ¨¨ '(�),  (�)

1) ¥¯à¥àë¢® ¯à®¤®«¦¨¬ë   ¢á¥ â®çª¨ ¢¥é¥áâ¢¥®© ®á¨, ¢ª«îç ï ¡¥áª®¥ç® ã¤ «¥ãî

â®çªã, ¨

'�(t) + t'0�(t) +  �(t) = 0; t 2 L; (10)

2) ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ (1){(3),

â®

'(z) =
1
2�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � z
d� +

1
2�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � z
d� �

�
1
2�i

Z
ab

[�(�) + �(�)]
� � �

� � z
d� +R; (11)

 (z) = �
1
2�i

Z
ab

[�(�) + �(�)]
�

� � z
d� �

1
2�i

Z
ab

[k�(�) � �(�)]
z

� � z
d� +

+
1
2�i

Z
ab

[�(�) + �(�)]
� Z

�b

d�

� � z
+
z(� � �)
(� � z)2

�
d� +

+
1
2�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � z
d� �R; (12)

£¤¥ R | ¯à®¨§¢®«ì ï ª®¬¯«¥ªá ï ¯®áâ®ï ï.

�®ª § â¥«ìáâ¢®. �ãáâì '1(�),  1(�) | ®¯à¥¤¥«¥ë¥ ä®à¬ã« ¬¨ (4), (5) ¯®â¥æ¨ «ë ¤«ï
à §à¥§ ®© ¯® ¤ã£¥ ab ¯«®áª®áâ¨. �¢¥¤¥¬ ®¢ë¥ ¨áª®¬ë¥ äãªæ¨¨ '0(�) = '(�)�'1(�) ¨  0(�) =
 (�)� 1(�), ¤«ï ª®â®àëå ¤ã£  ab ã¦¥ ¥ ï¢«ï¥âáï ®á®¡®© «¨¨¥©. � áá¬®âà¨¬ ¢á¯®¬®£ â¥«ìãî
äãªæ¨î,   «¨â¨ç¥áªãî ¢ D+ ¨ D� ¨ ¥¯à¥àë¢® ¯à®¤®«¦¨¬ãî   L á¢¥àåã ¨ á¨§ã,

F (z) =
�
'0(z); z 2 D

�; �z'00(z)�  0(z); z 2 D
+
	
:

�â¬¥â¨¬, çâ® ¢ ¨¦¥© ¯®«ã®ªà¥áâ®áâ¨ ¡¥áª®¥ç® ã¤ «¥®© â®çª¨ '0(z) = c0+c1z�1+c2z�2+
� � � . �®íâ®¬ã áãé¥áâ¢ã¥â ª®¥çë© ¯à¥¤¥« ¯à®¨§¢¥¤¥¨ï z'00(z) ¯à¨ z !1 2 L ¯® «î¡®¬ã ¯ãâ¨
¨§ D+. � §®áâì ¯à¥¤¥«ìëå § ç¥¨© F (�)   ®á¨ ¢ á¨«ã (10)

F+(t)� F�(t) = f(t); f(t) = '�1 (t) + t'01
�(t) +  �1 (t); t 2 L:

�®£¤ , ª ª à¥è¥¨¥ § ¤ ç¨ ® áª çª¥,

F (z) =
1
2�i

Z 1

�1

f(x)dx
x� z

+C;

£¤¥ C { ¯à®¨§¢®«ì ï ª®¬¯«¥ªá ï ¯®áâ®ï ï. �®¤áâ ¢¨¢ ¢ëà ¦¥¨¥ äãªæ¨¨

f(x) =
1
2�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � x
d� �

1
2�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � x
d� +

+
1
2�i

Z
ab

[�(�) + �(�)]
� � x

� � x
d� + P +Q; x 2 L; (13)
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¢ á¨£ã«ïàë© ¨â¥£à «, ãçâ¥¬, çâ® x = x, ¨ ¨§¬¥¨¬ ¯®àï¤®ª ¨â¥£à¨à®¢ ¨ï. �¥â®¤®¬ ¢ë-
ç¥â®¢ «¥£ª® ¢ëç¨á«¨âì ¨â¥£à «ë (ã¤®¡® ¨á¯®«ì§®¢ âì £®â®¢ãî ä®à¬ã«ã ¨§ ([7], ¯à¨¬¥à 26a ª
£« ¢¥ 1))

1
2�i

Z 1

�1

dx

(� � x)(x� z)
=
�

1
� � z

; z 2 D+; 0; z 2 D�

�
;

1
2�i

Z 1

�1

dx

(� � x)(x� z)
=
�
0; z 2 D+; �

1

� � z
; z 2 D�

�
;

1
2�i

Z 1

�1

dx

x� z
=
�
1
2
; z 2 D+; �

1
2
; z 2 D�

�
;

1
2�i

Z 1

�1

� � x

� � x

dx

x� z
=
�
1
2
; z 2 D+; �

1
2
�
� � �

� � z
; z 2 D�

�
:

�®£¤ 

F (z) =
1
2�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � z
d� +

P +Q

2
+ C; z 2 D+;

F (z) =
1
2�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � z
d� �

�
1
2�i

Z
ab

[�(�) + �(�)]
� � �

� � z
d� �

P +Q

2
+ C; z 2 D�;

¨

'(z) = '0(z) + '1(z); '0(z) = F (z); z 2 D�;

 (z) =  0(z) +  1(z);  0(z) = �zF 0(z)� F (z); z 2 D�:

�®¤áâ ¢¨¢ áî¤  äãªæ¨î F (�) ¯à¨ z 2 D� ¨ z 2 D+ ¨ ¢¬¥áâ® '1(z),  1(z) ¯à ¢ë¥ ç áâ¨ ä®à-
¬ã« (4) ¨ (5), ¯®«ãç¨¬ (11) ¨ (12), £¤¥ R = (P � Q)=2 + C. �®áâ®ïë¥ P ¨ Q ¢ ¢ëà ¦¥¨ïå
¯®â¥æ¨ «®¢ '1(�) ¨  1(�) ¬®¦® ¡ë«® ¡ë ¨ ¥ ãç¨âë¢ âì (áç¨â âì ¨å à ¢ë¬¨ ã«î).

�®áâ®ï ï R ®¯à¥¤¥«¨âáï, ¥á«¨ § ¤ âì § ç¥¨¥ ®¤®© ¨§ äãªæ¨© '(�) ¨«¨  (�) ¢ ¥ª®â®à®©
â®çª¥ z0 ¨¦¥© ¯®«ã¯«®áª®áâ¨ ¨«¨ ¢¥é¥áâ¢¥®© ®á¨.

�«¥¤áâ¢¨¥ 2. �á«¨   «¨â¨ç¥áª¨¥ ¢ ¨¦¥© ¯®«ã¯«®áª®áâ¨ äãªæ¨¨ '(�),  (�) ¥¯à¥àë¢®
¯à®¤®«¦¨¬ë   ¢á¥ â®çª¨ ¢¥é¥áâ¢¥®© ®á¨, ¢ª«îç ï ¡¥áª®¥ç® ã¤ «¥ãî â®çªã, ¨ ã¤®¢«¥-
â¢®àïîâ ãá«®¢¨î (10), â® '(z) = C,  (z) = �C, £¤¥ C | ¯à®¨§¢®«ì ï ª®¬¯«¥ªá ï ¯®áâ®ï ï.
�à¨ íâ®¬ '(z) +  (z) = 0 8z 2 D� [ L.

�¥®à¥¬  2. �¥à¢ ï ¨ ¢â®à ï ®á®¢ë¥ £à ¨çë¥ § ¤ ç¨ ¤«ï ã¯àã£®© ¯®«ã¯«®áª®áâ¨ á ¤¥-

ä¥ªâ®¬ ¢¤®«ì ¤ã£¨ ab íª¢¨¢ «¥âë ¨â¥£à «ìë¬ ãà ¢¥¨ï¬

1
�i

Z
ab

[�(�) + �(�)]
� Z

�b

d�

� � t
�

Z
�b

d�

� � t
+
(t� t)(� � �)

(� � t)2

�
d� +

+
1
�i

Z
ab

[k�(�) � �(�)]
� Z

�b

d�

� � t
�

Z
�b

d�

� � t

�
d� +

+
1
�i

Z
ab

[�(�) + �(�)]
�
� � t

� � t
�
� � t

� � t

�
d� �

1
�i

Z
ab

[k�(�)� �(�)]
t� t

� � t
d� =

=
Z
at

[f+(�) + f�(�)]d� + 2A; t 2 ab;
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£¤¥ �(t) = f+(t)� f�(t),   �(�) | ¨áª®¬ ï äãªæ¨ï, ¨

1
�i

Z
ab

[�(�) + �(�)]
�
k

Z
�b

d�

� � t
+
Z
�b

d�

� � t
�
(t� t)(� � �)

(� � t)2

�
d� +

+
1
�i

Z
ab

[k�(�) � �(�)]
�
k

Z
�b

d�

� � t
+
Z
�b

d�

� � t

�
d� �

�
1
�i

Z
ab

[�(�) + �(�)]
�
� � t

� � t
+ k

� � t

� � t

�
d� +

1
�i

Z
ab

[k�(�) � �(�)]
t� t

� � t
d� =

=
Z
at

[g+(�) + g�(�)]d� + 2B � 2(k + 1)R; t 2 ab;

£¤¥ �(t) = g+(t)� g�(t),   �(�) | ¨áª®¬ ï äãªæ¨ï.

�«ï ¤®ª § â¥«ìáâ¢  ¤®áâ â®ç® ¢ëç¨á«¨âì   ¤ã£¥ ab ¢ëà ¦¥¨ï ¢¨¤  (6) ¨ (7).

3. �¯àã£¨© ªàã£ c ¤¥ä¥ªâ®¬ ¢¤®«ì £« ¤ª®© ¤ã£¨

�ãáâì â¥¯¥àì D+ ¨ D� | ªàã£ jzj < R ¨ ¢¥è®áâì ªàã£  jzj > R,   L| ®ªàã¦®áâì jzj = R.

�¥¬¬  3. �á«¨   «¨â¨ç¥áª¨¥ ¢ à §à¥§ ®¬ ¯® ¤ã£¥ ab ªàã£¥ D+ äãªæ¨¨ '(�),  (�)

1) ¥¯à¥àë¢® ¯à®¤®«¦¨¬ë   ¢á¥ â®çª¨ L ¨

'+(t) + t'0+(t) +  +(t) = 0; t 2 L; (14)

2) ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ (1){(3),

â®

'(z) =
1
2�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � z
d� +

+
1
2�i

Z
ab

[k�(�)� �(�)]
� Z

�b

d�

� �R2=z
�

�z

2R2

�
d� �

�
1
2�i

Z
ab

[�(�) + �(�)]
�

� � z

� �R2=z
+

�z

2R2

�
d� + iSz � T ; (15)

 (z) = �
1
2�i

Z
ab

[�(�) + �(�)]
�d�

� � z
+

+
1
2�i

Z
ab

[k�(�)� �(�)]
(� � b)(�bz � �R2 � bR2)

(�z �R2)(bz �R2)
d� +

+
1
2�i

Z
ab

[�(�) + �(�)]
� Z

�b

d�

� �R2=z
+
(�� �R2)(�z � 2R2)

(�z �R2)2

�
d� +

+
1
2�i

Z
ab

[k�(�) � �(�)]
Z
�b

d�

� � z
d� + T; (16)

£¤¥ S ¨ T | ¯à®¨§¢®«ìë¥ ¢¥é¥áâ¢¥ ï ¨ ª®¬¯«¥ªá ï ¯®áâ®ïë¥.

�®ª § â¥«ìáâ¢®. �ãáâì, ª ª ¨ ¢ á«ãç ¥ ¯®«ã¯«®áª®áâ¨, '1(�),  1(�) | ¯®â¥æ¨ «ë ¤«ï
ã¯àã£®© ¯«®áª®áâ¨ á ¤¥ä¥ªâ®¬ ¢¤®«ì ¤ã£¨ ab, ¨ '0(z) = '(z) � '1(z) ¨  0(z) =  (z) �  1(z) |
®¢ë¥ ¨áª®¬ë¥ äãªæ¨¨. �ç¨âë¢ ï áª § ®¥ ¢ ª®æ¥ ¤®ª § â¥«ìáâ¢  «¥¬¬ë 2, ¡ã¤¥¬ áç¨â âì,
çâ® P = Q = 0. � áá¬®âà¨¬ ¢á¯®¬®£ â¥«ìãî äãªæ¨î

F (z) =
�
'0(z); z 2 D+; �z'00(R2=z)�  0(R2=z); z 2 D�

	
;
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  «¨â¨ç¥áªãî ¢ D+ ¨ D� ¢áî¤ã, ªà®¬¥, ¬®¦¥â ¡ëâì, ¡¥áª®¥ç® ã¤ «¥®© â®çª¨, ¢ ®ªà¥áâ-
®áâ¨ ª®â®à®© ¯®¢¥¤¥¨¥ äãªæ¨¨ F (�) ®¯à¥¤¥«ï¥â £« ¢ ï ç áâì à §«®¦¥¨ï ¢ àï¤ �®à  
�z'00(0)�  0(0). �à¨ íâ®¬

F+(t)� F�(t) = �f(t); f(t) = '+
1 (t) + t'01+(t) +  +

1 (t); t 2 L:

�®£¤ , ª ª à¥è¥¨¥ § ¤ ç¨ ® áª çª¥,

F (z) = F0(z)� z'00(0)�  0(0); F0(z) = �
1
2�i

Z
L

f(x)dx
x� z

:

� ª ª ª '0(z) = F (z); z 2 D+, â® ¯à¨ z = 0

'0(0) = F0(0)�  0(0); '00(0) = F 0

0(0)� '00(0):

�®íâ®¬ã 2Re'00(0) = F 0

0(0),   § ç¥¨¥ Im'00(0) ¨ ®¤® ¨§ ¤¢ãå § ç¥¨© '0(0) ¨  0(0) ®áâ îâáï
¯à®¨§¢®«ìë¬¨. �¡®§ ç¨¬ S = Im'00(0) ¨ T =  0(0). �®£¤ 

F (z) = F0(z)�
z

2
F 0

0(0) + iSz � T ; z 2 D+ [D�;

'0(z) = F (z) = F0(z) �
z

2
F 0

0(0) + iSz � T ; z 2 D+;

 0(z) = �
R2

z
'00(z)� F

�
R2

z

�
= �

R2

z

�
F 0

0(z)� F 0

0(0)
�
�F0

�
R2

z

�
+ T; z 2 D+

(®â¬¥â¨¬, çâ® ã äãªæ¨¨  0(�) ¯®«îá  ¢ â®çª¥ z = 0 ¥â).
� ª ¨ ¢ á«ãç ¥ ¯®«ã¯«®áª®áâ¨, äãªæ¨ï f(�) ®¯à¥¤¥«¥  ä®à¬ã«®© (13), ® â¥¯¥àì x = R2=x.

�ëç¨á«¨¢ ¨â¥£à «ë ¯® ®ªàã¦®áâ¨ L

1
2�i

Z
L

dx

(� � x)(x� z)
=
�
0; z 2 D+; �

1
� � z

; z 2 D�

�
;

1
2�i

Z
L

dx

(� �R2=x)(x� z)
=
�

z

�z �R2
; z 2 D+; 0; z 2 D�

�
;

1
2�i

Z
L

� � x

� �R2=x

dx

x� z
=
�
z(� � z)
�z �R2

; z 2 D+; 0; z 2 D�

�
;

¯®«ãç¨¬

F0(z) =
1
2�i

Z
ab

[k�(�) � �(�)]
Z
�b

zd�

�z �R2
d� �

�
1
2�i

Z
ab

[�(�) + �(�)]
z(� � z)
�z �R2

d� ; z 2 D+;

F0(z) =
1
2�i

Z
ab

[�(�) + �(�)]
Z
�b

d�

� � z
d�; z 2 D�: �

�«¥¤áâ¢¨¥ 3. �á«¨   «¨â¨ç¥áª¨¥ ¢ D+ äãªæ¨¨ '(�),  (�) ¥¯à¥àë¢® ¯à®¤®«¦¨¬ë   L
¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨î (14), â® '(0) + (0) = 0, Re'0(0) = 0 ¨ '(z) = iSz � T ;  (z) = T; £¤¥
S ¨ T | ¯à®¨§¢®«ìë¥ ¢¥é¥áâ¢¥ ï ¨ ª®¬¯«¥ªá ï ¯®áâ®ïë¥.

� ª ¨ ¢ á«ãç ¥ ¯®«ã¯«®áª®áâ¨, ¢ëç¨á«¨¢ ¢ëà ¦¥¨ï

['(t) + t'0(t) +  (t)]+ + ['(t) + t'0(t) +  (t)]�;

[k'(t) � t'0(t)�  (t)]+ + [k'(t) � t'0(t)�  (t)]�;

¬®¦® ¤®ª § âì á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥¨¥.

63



�¥®à¥¬  3. �¥à¢ ï ¨ ¢â®à ï ®á®¢ë¥ £à ¨çë¥ § ¤ ç¨ ¤«ï ã¯àã£®£® ªàã£  á ¤¥ä¥ªâ®¬

¢¤®«ì ¤ã£¨ ab íª¢¨¢ «¥âë ¨â¥£à «ìë¬ ãà ¢¥¨ï¬

1
�i

Z
ab

[�(�) + �(�)]
� Z

�b

d�

� � t
�

Z
�b

d�

� �R2=t
�

�
(�� + tt)(�t� 2R2) +R2(�t� �t+ 2R2)

(�t�R2)2
+

�t

2R2

�
d� +

+
1
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Z
ab

[k�(�) � �(�)]
� Z
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d�

� �R2=t
�

Z
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d�

� � t
�

�t

2R2

�
d� +

+
1
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Z
ab

[�(�) + �(�)]
�
� � t

� � t
�

� � t

� �R2=t
�

�t

2R2

�
d� +

+
1
�i

Z
ab

[k�(�) � �(�)]
�

tR2

t(�t�R2)
�
(� � b)(�bt� �R2 � bR2)

(�t�R2)(bt�R2)
+

�t

2R2

�
d� =

=
Z
at

[f+(�) + f�(�)]d� + 2A; t 2 ab;

£¤¥ �(t) = f+(t)� f�(t),   �(�) | ¨áª®¬ ï äãªæ¨ï, ¨

1
�i

Z
ab

[�(�) + �(�)]
�
k

Z
�b

d�

� � t
+
Z
�b

d�

� �R2=t
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+
(�� + tt)(�t� 2R2) +R2(�t� �t+ 2R2)
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+
1
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Z
ab

[k�(�) � �(�)]
�
k

Z
�b

d�

� �R2=t
+
Z
�b

d�

� � t
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�t

2R2

�
d� �

�
1
�i

Z
ab

[�(�) + �(�)]
�
� � t

� � t
+ k

� � t

� �R2=t
+ k

�t

2R2

�
d� �

�
1
�i

Z
ab

[k�(�) � �(�)]
�

tR2

t(�t�R2)
�
(� � b)(�bt� �R2 � bR2)

(�t�R2)(bt�R2)
+

�t

2R2

�
d� =

=
Z
at

[g+(�) + g�(�)]d� + 2B + 2(k + 1)(T � iSt); t 2 ab;

£¤¥ �(t) = g+(t)� g�(t),   �(�) | ¨áª®¬ ï äãªæ¨ï.

4. �¡« áâ¨, ª®ä®à¬® íª¢¨¢ «¥âë¥ ªàã£ã (¯®«ã¯«®áª®áâ¨)

�á«¨ ã¯àã£ ï áà¥¤  á ¤¥ä¥ªâ®¬ ¢¤®«ì à §®¬ªãâ®© ¤ã£¨ § ¯®«ï¥â ®¡« áâì, ª®ä®à¬® íª¢¨-
¢ «¥âãî ªàã£ã (¨«¨ ¯®«ã¯«®áª®áâ¨), â® ª®¬¯«¥ªáë¥ ¯®â¥æ¨ «ë â ª¦¥ ¬®¦® ¯®áâà®¨âì ¬¥-
â®¤®¬   «¨â¨ç¥áª®£® ¯à®¤®«¦¥¨ï ç¥à¥§ £à ¨æã (¬¥â®¤®¬ á®¯àï¦¥¨ï �.�.�ãáå¥«¨è¢¨«¨).

�ãáâì ®¡« áâ¨ D+ ¨ D� à á¯®«®¦¥ë á«¥¢  ¨ á¯à ¢  ®â § ¬ªãâ®© «¨¨¨ L ¢ ¯«®áª®áâ¨
ª®¬¯«¥ªá®© ¯¥à¥¬¥®© z,   ®¡« áâ¨ �+ ¨ �� | á«¥¢  ¨ á¯à ¢  ®â «¨¨¨ � ¢ ¯«®áª®áâ¨
¯¥à¥¬¥®© �. � áá¬®âà¨¬ ¯ à ««¥«ì® ¤¢  á«ãç ï: 1) ª®£¤  �+ ¨ �� | ¥¤¨¨çë© ªàã£ ¨
¢¥è®áâì ªàã£  ¨ 2) ª®£¤  �+ ¨ �� | ¢¥àåïï ¨ ¨¦ïï ¯®«ã¯«®áª®áâ¨. �â¬¥â¨¬, çâ® ®¡ 
á«ãç ï íª¢¨¢ «¥âë.

�¥¬¬  4. �ãáâì à æ¨® «ì ï äãªæ¨ï z = !(�) ¢§ ¨¬® ®¤®§ ç® ®â®¡à ¦ ¥â 1) ¥¤¨-
¨çë© ªàã£ �+ ¨«¨ 2) ¨¦îî ¯®«ã¯«®áª®áâì ��   ®¡« áâì D+. �á«¨ ¯à¥¤¥«ìë¥ § ç¥¨ï

  «¨â¨ç¥áª¨å ¢ à §à¥§ ®© ¯® ¤ã£¥ ab ®¡« áâ¨ D+ äãªæ¨© '(�),  (�) ã¤®¢«¥â¢®àïîâ ãá«®¢¨î

'+(t) + t'0+(t) +  +(t) = 0; t 2 L;
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¨ ãá«®¢¨ï¬ (1){(3), â®

'(!(�)) = '1(!(�)) + �0(�);  (!(�)) =  1(!(�)) + 	0(�); (17)

£¤¥ '1(�),  1(�) { ª®¬¯«¥ªáë¥ ¯®â¥æ¨ «ë ¤«ï ¯«®áª®áâ¨ á ¤¥ä¥ªâ®¬ ¢¤®«ì ab,

1) �0(�) = F (�); 	0(�) = �F (1=�)�
!(1=�)
!0(�)

F 0(�); � 2 �+;

¨«¨

2) �0(�) = F (�); 	0(�) = �F (�)�
!(�)
!0(�)

F 0(�); � 2 ��;

¨ F (�) | à¥è¥¨¥ § ¤ ç¨ ® áª çª¥

F+(�)� F�(�) = �f(!(�)); � 2 �;

f(t) = '+
1 (t) + t'01+(t) +  +

1 (t); t 2 L:
(18)

�®ª § â¥«ìáâ¢®. �ãáâì '1(�),  1(�) | ª®¬¯«¥ªáë¥ ¯®â¥æ¨ «ë (4), (5). �®£¤  ¯à¥¤¥«ìë¥
§ ç¥¨ï   L   «¨â¨ç¥áª¨å ¢ D+ äãªæ¨© '0(�) = '(�) � '1(�),  0(�) =  (�) �  1(�) ã¤®¢«¥â¢®-
àïîâ ãá«®¢¨î

'+
0 (t) + t'00

+(t) +  +
0 (t) = �f(t); t 2 L:

�«ï ®¢ëå ¨áª®¬ëå äãªæ¨© �0(�) = '0(!(�)), 	0(�) =  0(!(�)), � 2 ��, íâ® ãá«®¢¨¥ ¯à¨¬¥â
¢¨¤

��0 (�) +
!(�)

!0(�)
�00�(�) + 	�

0 (�) = �f(!(�)); � 2 �:

�¥àå¨© § ª ¢ ä®à¬ã« å á®®â¢¥âáâ¢ã¥â á«ãç î 1),   ¨¦¨© | á«ãç î 2). � áá¬®âà¨¬ ¢á¯®-
¬®£ â¥«ìãî äãªæ¨î

1) F (�) =
�
�0(�); � 2 �+; �

!(�)

!0(1=�)
�00(1=�)�	0(1=�); � 2 ��

�

¨«¨

2) F (�) =
�
�0(�); � 2 ��; �

!(�)

!0(�)
�00(�)�	0(�); � 2 �+

�
:

�®¦® ¯®ª § âì, çâ® !0(�) 6= 0 8� 2 �� ¨ !0(�) 6= 0 8� 2 �, ¥á«¨ ª®âãà � ¨¬¥¥â ¥¯à¥àë¢®
¨§¬¥ïîéãîáï ªà¨¢¨§ã ([1], x 47). �  ¥¤¨¨ç®© ®ªàã¦®áâ¨ 1=� = � ,   ¢¥é¥áâ¢¥®© ®á¨
� = � . �®£¤  ¯à¥¤¥«ìë¥ § ç¥¨ï   � äãªæ¨¨ F (�) ã¤®¢«¥â¢®àïîâ ãá«®¢¨î (18).

�¥è¥¨¥ § ¤ ç¨ ® áª çª¥ (18) ¤®«¦® ¡ëâì  ©¤¥® ¢ ª« áá¥ äãªæ¨©, ª®â®àë¥ ¬®£ãâ ¨¬¥âì
¯®«îáë ¢ â¥å â®çª å ¯«®áª®áâ¨ �, £¤¥ ®¨ ¨¬¥îâáï ã äãªæ¨¨ !(�),   ¢ á«ãç ¥ ªàã£  | ¥é¥
¨ ¢ ¡¥áª®¥ç® ã¤ «¥®© â®çª¥. �®«®¥ ¨áá«¥¤®¢ ¨¥ ¯à®¢®¤¨âáï â ª¨¬ ¦¥ ®¡à §®¬, çâ® ¨
¢ ([1], x 125). � ª ¦¤®¬ ª®ªà¥â®¬ á«ãç ¥ ¯®â¥æ¨ «ë ¡ã¤ãâ § ¢¨á¥âì ®â ®¤®© ¨«¨ ®â ¤¢ãå
ª®¬¯«¥ªáëå ¨«¨ ¢¥é¥áâ¢¥ëå ¯®áâ®ïëå. �¨¦¥ ¡ã¤¥â à áá¬®âà¥ ¯à¨¬¥à,   ¯®ª  ®â¬¥â¨¬
á«¥¤ãîé¥¥. � á«ãç ¥ 1) ã äãªæ¨¨ !(�) ¢ ®¡« áâ¨ �+ ¯®«îá®¢ ¥â, ¥á«¨ D+ | ®£à ¨ç¥ ï
®¡« áâì. �á«¨ ¦¥ ®¡« áâì D+ ¥®£à ¨ç¥ , â® ã äãªæ¨¨ !(�) ¬®¦¥â ¡ëâì ¯à®áâ®© ¯®«îá ¢ �+

¨«¨   �. � á«ãç ¥ 2) ¡¥áª®¥ç® ã¤ «¥ ï â®çª  ¯à¨ ¤«¥¦¨â «¨¨¨ �, ¯®íâ®¬ã ¢ ®¡« áâ¨
�� ã äãªæ¨¨ !(�) ¥ ¬®¦¥â ¡ëâì ®á®¡ëå â®ç¥ª. �®íâ®¬ã ¥á«¨ ®¡« áâì D+ ¥®£à ¨ç¥ , â®
ã¤®¡¥¥ à áá¬ âà¨¢ âì ¢ ª ç¥áâ¢¥ íª¢¨¢ «¥â®© ¥© ®¡« áâ¨ ¯®«ã¯«®áª®áâì ��. � ®¡é¥¬ á«ãç ¥
F (�) = �F0(�) +G(�), £¤¥ F0(�) | ¨â¥£à « â¨¯  �®è¨ á ¯«®â®áâìî f(!(�)),   G(�) | ¥ª®â®à ï
à æ¨® «ì ï äãªæ¨ï.
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�ãé¥áâ¢¥®, çâ® !(�) | à æ¨® «ì ï äãªæ¨ï, â. ª. â®£¤  ¨ â®«ìª® â®£¤  íâ  äãªæ¨ï,
®¯à¥¤¥«¥ ï ¢ ®¡« áâ¨ ��, ¬®¦¥â ¡ëâì ¥áâ¥áâ¢¥ë¬ ®¡à §®¬   «¨â¨ç¥áª¨ ¯à®¤®«¦¥  ç¥-
à¥§ ¥¤¨¨çãî ®ªàã¦®áâì ¨«¨ ç¥à¥§ ¢¥é¥áâ¢¥ãî ®áì   ¢áî ª®¬¯«¥ªáãî ¯«®áª®áâì (§ 
¨áª«îç¥¨¥¬, ¬®¦¥â ¡ëâì, ª®¥ç®£® ç¨á«  â®ç¥ª, £¤¥ ã ¥¥ à á¯®«®¦¥ë ¯®«îáë).

� áá¬®âà¨¬ ¯à¨¬¥à. �ãáâì D� | ¨¦ïï ¯®«ã¯«®áª®áâì, ª®ä®à¬® íª¢¨¢ «¥â ï ¥¤¨-
¨ç®¬ã ªàã£ã �+ ¯«®áª®áâ¨ �. �â®¡à ¦ îé ï äãªæ¨ï ¨¬¥¥â ¥¤¨áâ¢¥ë© ¯à®áâ®© ¯®«îá ¢
â®çª¥ � = 1 ¥¤¨¨ç®© ®ªàã¦®áâ¨,

!(�) = i
� + 1
� � 1

;
!(�)

!0(�)
=
1
2
� 2 � 1
� 2

; � 2 �;

® ã äãªæ¨¨ F (�) ¢ íâ®© â®çª¥ ¥â ®á®¡¥®áâ¨. �®íâ®¬ã ¢ à¥è¥¨¨ § ¤ ç¨ ® áª çª¥ (18)
á®¤¥à¦¨âáï â®«ìª® ®¤  ¯à®¨§¢®«ì ï ª®¬¯«¥ªá ï ¯®áâ®ï ï. �à¨ P = Q = 0

F0(�) = �
1
2�i

Z
ab

[�(�) + �(�)]
Z
�b

�
1
2�i

Z
�

1
(� � !(x))(x� �)

dx

�
d� d� +

+
1
2�i

Z
ab

[k�(�) � �(�)]
Z
�b

�
1
2�i

Z
�

1

(� � !(x))(x� �)
dx

�
d� d� �

�
1
2�i

Z
ab

[�(�) + �(�)]
�
1
2�i

Z
�

� � !(x)

� � !(x)

dx

x� �

�
d�;

¢á¥ ¢ãâà¥¨¥ ¨â¥£à «ë ¢ëç¨á«ïîâáï ¯® ä®à¬ã«¥ �®è¨, ¥á«¨ ãç¥áâì, çâ® !(1=�) = !(�) ¨
1=x = x ¯à¨ x 2 �. � «ì¥©è¨¥ ¢ëç¨á«¥¨ï ¯à®¢®¤ïâáï   «®£¨ç® á«ãç î ªàã£ . � ª ¨ á«¥-
¤®¢ «® ®¦¨¤ âì, ¢¥àã¢è¨áì   ¯«®áª®áâì z, ¯®«ãç¨¬ ¢ëà ¦¥¨ï ¢¨¤  (11) ¨ (12) ª®¬¯«¥ªáëå
¯®â¥æ¨ «®¢ ¤«ï ã¯àã£®© ¯®«ã¯«®áª®áâ¨ á ¤¥ä¥ªâ®¬.

� ¯®¬®éìî ¯®â¥æ¨ «®¢ (17), ª ª ¨ ¢ à ¥¥ à áá¬®âà¥ëå á«ãç ïå, ¬®¦® ¯¥à¥©â¨ ®â
®á®¢ëå £à ¨çëå § ¤ ç ¤«ï ®¡« áâ¥© á ¤¥ä¥ªâ®¬, ª®ä®à¬® ®â®¡à ¦ ¥¬ëå   ªàã£ ¨«¨
¯®«ã¯«®áª®áâì, ª á¨£ã«ïàë¬ ¨â¥£à «ìë¬ ãà ¢¥¨ï¬ á «®£ à¨ä¬¨ç¥áª®© ®á®¡¥®áâìî ¢
ï¤à¥.

� ª ã¦¥ ¡ë«® ®â¬¥ç¥®, § ç¥¨ï ¯®áâ®ïëå P , Q, R, S, T ¢ ä®à¬ã« å (4), (5), (11),
(12), (15), (16) ¨ (17) ¬®£ãâ ¡ëâì ®¯à¥¤¥«¥ë ¨§ ª ª¨å-«¨¡® ¤®¯®«¨â¥«ìëå ãá«®¢¨©. �®, ª ª
á«¥¤ã¥â ¨§ ä®à¬ã« �®«®á®¢ {�ãáå¥«¨è¢¨«¨, ¢ëç¨á«¥ë¥ ¯® äãªæ¨ï¬ '(�),  (�)  ¯àï¦¥¨ï
¨ ¯¥à¥¬¥é¥¨ï ¥ § ¢¨áïâ ®â íâ¨å ¯®áâ®ïëå.

�¨á«¥ë¥ à¥è¥¨ï ¨â¥£à «ìëå ãà ¢¥¨© á «®£ à¨ä¬¨ç¥áª®© ®á®¡¥®áâìî ¢ ï¤à¥ ¨
á¨£ã«ïàëå ãà ¢¥¨© á ï¤à®¬ �®è¨ ¢ à §«¨çëå á«ãç ïå ¡ë«¨ ¯®«ãç¥ë ¬¥â®¤®¬ � «�¥àª¨ 
(®¡áã¦¤¥¨î à¥§ã«ìâ â®¢ ¡ã¤¥â ¯®á¢ïé¥  ¤àã£ ï à ¡®â ). �á«¨ ¤¥ä¥ªâ à á¯®«®¦¥ ¡«¨§ª® ª
£à ¨æ¥ ¨«¨ ª ®á®¡®© â®çª¥, â® ¬®¦® ¢ë¤¥«¨âì á¨âã æ¨¨, ª®£¤  ç¨á«¥ë¥  «£®à¨â¬ë   ®á®¢¥
¯®«ãç¥ëå ¢ ¤ ®© à ¡®â¥ ¨¬¥îâ ¯à¥¨¬ãé¥áâ¢  ¯¥à¥¤ ¤àã£¨¬¨.
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