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��� 517.547

�. �. ���� ������

������ ����������� � ������ S[a; b]

1. �¢¥¤¥¨¥

� ¤ ®© à ¡®â¥ à¥è ¥âáï ¬ âà¨ç ï § ¤ ç  ¨â¥à¯®«ïæ¨¨ � à â¥®¤®à¨ ¢ ª« áá¥ S[a; b], â. ¥.
®âëáª¨¢ îâáï ¢á¥ äãªæ¨¨, ¯à¨ ¤«¥¦ é¨¥ S[a; b] á ¯à¥¤®¯à¥¤¥«¥ë¬¨ ¯¥à¢ë¬¨ n ¯à®¨§¢®¤-
ë¬¨ ¢ § ¤ ®© â®çª¥. �« áá S[a; b] £®«®¬®àäëå äãªæ¨© ¡ë« ¢¢¥¤¥ ¢ [1] ¤«ï ®¯¨á ¨ï ¢á¥å
à¥è¥¨© áâ¥¯¥®© ¯à®¡«¥¬ë ¬®¬¥â®¢   ª®¬¯ ªâ®¬ ¨â¥à¢ «¥, ª®â®à ï ¬®¦¥â ¡ëâì ¨â¥à-
¯à¥â¨à®¢   ª ª § ¤ ç  ¨â¥à¯®«ïæ¨¨,   ¨¬¥®, § ¤ ç  ¨â¥à¯®«ïæ¨¨ � à â¥®¤®à¨, ¨¬¥îé ï
ªà âë© ¯®«îá ¢ ¡¥áª®¥ç®áâ¨. � âà¨ç ï ¢¥àá¨ï § ¤ ç¨ �¥¢ «¨ {�¨ª  ¢ S[a; b] ¡ë«  à¥-
è¥  ¢ [2]. � à ¡®â å [3], [4] ª« áá S[a; b] ¡ë« ¨á¯®«ì§®¢  ¤«ï ®¯¨á ¨ï ¬®¦¥áâ¢  ¯ à ¬¥âà®¢
à¥è¥¨ï ¬ âà¨ç®© áâ¥¯¥®© ¯à®¡«¥¬ë ¬®¬¥â®¢   ª®¥ç®¬ ¨â¥à¢ «¥. �¤¥áì ¨á¯®«ì§ã¥âáï
¬¥â®¤, à §à ¡®â ë© �.�.�®â ¯®¢ë¬ ¤«ï à¥è¥¨ï § ¤ ç ¨â¥à¯®«ïæ¨¨ [5], ¨ ¥ª®â®àë¥ ®¡®¡-
é¥¨ï ¤«ï äãªæ¨© �¥¢ «¨  [6] ¨ �â¨«âì¥á  [7], [8]{[10]. �á®¢ë¬ à¥§ã«ìâ â®¬ ï¢«ï¥âáï
â¥®à¥¬  7.2, ¢ ª®â®à®© ¯®«ãç¥® ®¯¨á ¨¥ ¢á¥å à¥è¥¨© ¯®«®áâìî ¥®¯à¥¤¥«¥®© § ¤ ç¨ ¨-
â¥à¯®«ïæ¨¨ � à â¥®¤®à¨ ¢ ª« áá¥ S[a; b]. � â¥®à¥¬¥ 7.3 ¯®«ãç¥ ªà¨â¥à¨© à §à¥è¨¬®áâ¨ § ¤ ç¨
¨â¥à¯®«ïæ¨¨ (3.1).

2. �¥ª®â®àë¥ ¯®¤ª« ááë £®«®¬®àäëå ¬ âà¨ç®§ çëå äãªæ¨©
¨ ¥®âà¨æ â¥«ìë¥ ¯ àë áâ®«¡æ®¢

�ãáâì m | ¯®«®¦¨â¥«ì®¥ æ¥«®¥ ç¨á«®, �+ := fw 2 C : Imw 2 (0;+1)g, �� := fw 2 C :
Imw 2 (�1; 0)g, B | ¡®à¥«¥¢áª ï �- «£¥¡à    R, � | ¥¯ãáâ®¥ ¬®¦¥áâ¢®, A | �- «£¥¡à   
�, Mm

� (�;A) | ¬®¦¥áâ¢® ¢á¥å ¥®âà¨æ â¥«ìëå íà¬¨â®¢ëå m�m-¬¥à   (�;A). �á«¨ X ¨ Y
| ¥¯ãáâë¥ ¬®¦¥áâ¢ , f : X! Y | ®â®¡à ¦¥¨¥, Z | ¥¯ãáâ®¥ ¯®¤¬®¦¥áâ¢® X, â® Rstr:Zf
®§ ç ¥â áã¦¥¨¥ f   Z. �ãáâì R | ¬®¦¥áâ¢® ¢á¥å ¬ âà¨ç®§ çëå äãªæ¨© F : �+ !
C m�m , ª®â®àë¥ ï¢«ïîâáï £®«®¬®àäë¬¨ ¢ �+ ¨ ã¤®¢«¥â¢®àïîâ ImF (w) � 0 ¤«ï ¢á¥å w 2 �+.
� ¦¤ ï äãªæ¨ï F , ¯à¨ ¤«¥¦ é ï R, ¤®¯ãáª ¥â ¥¤¨áâ¢¥®¥ ¨â¥£à «ì®¥ ¯à¥¤áâ ¢«¥¨¥,
ª®â®à®¥ ¢ áª «ïà®¬ á«ãç ¥ ¯®«ãç¥® �.�¥¢ «¨ . � ¯®¬¨¬ ¥ª®â®àë¥ ¯à¥¤«®¦¥¨ï ¨§
[11].

�¥®à¥¬  2.1. (a) �«ï ª ¦¤®© ¬ âà¨ç®§ ç®© äãªæ¨¨ F , ¯à¨ ¤«¥¦ é¥© ª« ááã R,
áãé¥áâ¢ãîâ ¥¤¨áâ¢¥ë¥ íà¬¨â®¢  ª®¬¯«¥ªá ï m �m-¬ âà¨æ  �, ¥¤¨áâ¢¥ ï ¥®âà¨-

æ â¥«ì ï íà¬¨â®¢  ª®¬¯«¥ªá ï ¬ âà¨æ  � ¨ ¥®âà¨æ â¥«ì ï íà¬¨â®¢  m � m-¬¥à 
� 2Mm

� (R;B \ R) â ª¨¥, çâ®

F (z) = �+ �z +
Z
R

1 + tz

t� z
�(dt) (2.1)

¢ë¯®«ï¥âáï ¤«ï «î¡®£® z 2 �+.

(b) � ¦¤ ï ¬ âà¨ç®§ ç ï äãªæ¨ï F : �+ ! C m�m , ¤«ï ª®â®à®© áãé¥áâ¢ãîâ íà¬¨â®-

¢  ª®¬¯«¥ªá ï m�m-¬ âà¨æ  �, ¥®âà¨æ â¥«ì ï íà¬¨â®¢  ª®¬¯«¥ªá ï m �m-¬ âà¨æ 
� ¨ ¥¤¨áâ¢¥ ï ¥®âà¨æ â¥«ì ï íà¬¨â®¢  m�m-¬¥à  � 2Mm

� (R;B \R) â ª¨¥, çâ® (2.1)
¢ë¯®«ï¥âáï ¤«ï ¢á¥å z 2 �+, ¯à¨ ¤«¥¦¨â ª« ááã R.
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�«ï ª ¦¤®£® F 2 R,  §®¢¥¬ (�; �; �), § ¤ ®¥ ¢ (2.1), ¯ à ¬¥âà¨§ æ¨¥© �¥¢ «¨  F .

�à¥¤«®¦¥¨¥ 2.1. �ãáâì M | ª®¥ç®¥ ®¡ê¥¤¨¥¨¥ ®âªàëâëå ¨â¥à¢ «®¢ R ¨ ' : �+[
M [�� ! C

m�m | ¬ âà¨ç®§ ç ï äãªæ¨ï, ã¤®¢«¥â¢®àïîé ï ãá«®¢¨ï¬

(i) ' £®«®¬®àä  ¢ �+ [M [��,
(ii) Rstr:�+

' 2 R,
(iii) ¤«ï ¢á¥å x 2M , ¬ âà¨æ  '(x) ï¢«ï¥âáï íà¬¨â®¢®©.

�á«¨ (�; �; �) | ¯ à ¬¥âà¨§ æ¨ï �¥¢ «¨  Rstr:�+
', â®

'(z) = �+ �z +
Z
RnM

1 + tz

t� z
�(dt)

¤«ï ¢á¥å z 2 �+ [M [��.
�ãáâì [a; b] | ª®¥çë© ¨â¥à¢ « ¤¥©áâ¢¨â¥«ì®© ®á¨. �¡®§ ç¨¬ ç¥à¥§ S[a; b] ¬®¦¥áâ¢®

m�m-¬ âà¨çëå äãªæ¨© s(z), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬

1. s(z) 2 R,
2. s(x) ¥¯à¥àë¢  ¨ s(x) � 0 ¢® ¢á¥å â®çª å x 2 (�1; a) [ (b;+1).

� á¨«ã ¯à¨æ¨¯  á¨¬¬¥âà¨¨ �¢ àæ  s(z) = s�(z) ¬ âà¨çë¥ äãªæ¨¨ s(z) 2 S[a; b] ¬®£ãâ
¡ëâì   «¨â¨ç¥áª¨ ¯à®¤®«¦¥ë ç¥à¥§ (�1; a) [ (b;+1)   ¨¦îî ¯®«ã¯«®áª®áâì. �®íâ®¬ã
®¨ ®¯à¥¤¥«¥ë ¨ £®«®¬®àäë ¢ z 2 C n [a; b].

�¥®à¥¬  2.2 ([4], â¥®à¥¬  5.3). �«ï â®£® çâ®¡ë ¬ âà¨ç ï äãªæ¨ï s(z) ¯à¨ ¤«¥¦ « 

ª« ááã S[a; b], ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë ®  ¤®¯ãáª «  ¨â¥£à «ì®¥ ¯à¥¤áâ ¢«¥¨¥

s(z) = (b� z)
Z
[a;b]

�(dt)
t� z

(2.2)

¤«ï «î¡®£® z 2 C n[a; b], £¤¥ � ¯à¨ ¤«¥¦¨â ¬®¦¥áâ¢ãMm
� ([a; b];B\[a; b]) ¢á¥å ¥®âà¨æ â¥«ì-

ëå íà¬¨â®¢ëå m �m-¬¥à �, ®¯à¥¤¥«¥ëå   ¡®à¥«¥¢áª®© �- «£¥¡à¥ B \ [a; b]   ¨â¥à¢ «¥

[a; b].

�¡®§ ç¨¬ ç¥à¥§ I ¥¤¨¨çãî m�m-¬ âà¨æã.

�¥¬¬  2.1 ([4], «¥¬¬  5.5). �ãáâì s1 2 S[a; b], s1 := s, s2(z) = z�a
b�z

s1(z) ¨ � | ¥®âà¨æ -

â¥«ì ï íà¬¨â®¢  m�m-¬¥à  � 2Mm
� ([a; b];B\ [a; b]) â ª ï, çâ® (2:2) ¢ë¯®«ï¥âáï ¤«ï ¢á¥å

z 2 C n [a; b]. �®£¤ 
(a) ¤«ï z 2 C n R

s1(z)� s�1(z)
z � z

=
Z
[a;b]

�p
b� t

t� z
I

�
�(dt)

�p
b� t

t� z
I

��
(2.3)

¨

s2(z)� s�2(z)
z � z

=
Z
[a;b]

�p
t� a

t� z
I

�
�(dt)

�p
t� a

t� z
I

��
; (2.4)

(b) ¬ âà¨ç®§ çë¥ äãªæ¨¨ s1 ¨ s2 ï¢«ïîâáï £®«®¬®àäë¬¨ ¢ C n [a; b] ¨ ¤«ï ª ¦¤®£®

w 2 �+ ¬ âà¨æë Im s1(w) ¨ Im s2(w) ï¢«ïîâáï ¥®âà¨æ â¥«ìë¬¨ íà¬¨â®¢ë¬¨.

�¥¬¬  2.2. �ãáâì s | ª®¬¯«¥ªá ï m � m-¬ âà¨ç®§ ç ï äãªæ¨ï, ®¯à¥¤¥«¥ ï  

C n [a; b]. �®£¤  íª¢¨¢ «¥âë ãâ¢¥à¦¤¥¨ï

(i) s ¯à¨ ¤«¥¦¨â S[a; b],
(ii) ¬ âà¨ç®§ çë¥ äãªæ¨¨ s = s1 ¨ s2 £®«®¬®àäë ¢ C n [a; b] ¨ ¥à ¢¥áâ¢  Im s1(w) � 0

¨ Im s2(w) � 0 ¢ë¯®«ïîâáï ¤«ï ¢á¥å w 2 �+.
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�®ª § â¥«ìáâ¢®. �¥¬¬  2.1 ¯®ª §ë¢ ¥â, çâ® ¨§ (i) á«¥¤ã¥â (ii). �à¥¤¯®«®¦¨¬, çâ® (ii) ¢ë-
¯®«ï¥âáï. �ãáâì â¥¯¥àì t 2 (�1; a). � á¨«ã (ii) ¯®«ãç¨¬

Im s1(t) = lim
"!0+0

Im s1(t+ i") � 0 (2.5)

¨

t� a

b� t
Im s1(t) = Im s2(t) = lim

"!0+0
Im s2(t+ i") � 0: (2.6)

�®áª®«ìªã t � a < 0, â® á®£« á® (2.5) ¨ (2.6) ¯®«ãç¨¬ Im s1(t) = 0. � «¥¥, ¤«ï ª ¦¤®£® " 2
(0;+1) ¨¬¥¥¬

0 � Im s2(t+ i") =
"(b� a)Re s1(t+ i") + ((t� a)(b� t)� "2) Im s1(t+ i")

(b� t)2 + "2
�

� "(b� a)Re s1(t+ i")
(b� t)2 + "2

¨, á«¥¤®¢ â¥«ì®, s1(t) = Re s1(t) = lim
"!0+0

Re s1(t+ i") � 0. �®¤®¡ë¬ ®¡à §®¬ á«¥¤ã¥â s1(x) � 0

¤«ï ¢á¥å x 2 (b;+1), ®âáî¤  (i) ¢ë¯®«ï¥âáï.

�á«¨ f | ¬¥à®¬®àä ï ¬ âà¨ç®§ ç ï äãªæ¨ï, â® H f | ¬®¦¥áâ¢® ¢á¥å â®ç¥ª, ¢ ª®â®-
àëå f £®«®¬®àä . �«¥¤ãîé ï «¥¬¬  ¬®¦¥â ¡ëâì ¤®ª §   ¯®¤®¡® ¨¬¯«¨ª æ¨¨ \(ii))(i)" ¢
¤®ª § â¥«ìáâ¢¥ «¥¬¬ë 2.2.

�¥¬¬  2.3. �ãáâì ' | m�m-¬ âà¨ç®§ ç ï äãªæ¨ï, ¬¥à®¬®àä ï ¢ C n [a; b] ¨ ã¤®-

¢«¥â¢®àïîé ï Im'(z) � 0 ¤«ï ¢á¥å z 2 �+ \ H ' . �à¥¤¯®«®¦¨¬, çâ® äãªæ¨ï '1 : H ' ! C m�m ,

®¯à¥¤¥«¥ ï ª ª '1(w) := w�a
b�w

'(w), ã¤®¢«¥â¢®àï¥â Im'1(z) � 0 ¤«ï ¢á¥å z 2 �+ \ H ' . �®£¤ 

¤«ï ª ¦¤®£® x 2 C n [a; b] \ H ' ¬ âà¨æ  '(x) ï¢«ï¥âáï ¥®âà¨æ â¥«ì®© íà¬¨â®¢®©.

�¢¥¤¥¬ ¯®ïâ¨¥ J-¥®âà¨æ â¥«ìëå ¯ à áâ®«¡æ®¢. �ãáâì

J =
�
0 �iI
iI 0

�
(2.7)

| 2m� 2m-á¨£ âãà ï ¬ âà¨æ .

�¯à¥¤¥«¥¨¥ 2.1. �ãáâì p ¨ q | m � m{¬ âà¨çë¥ äãªæ¨¨, ¬¥à®¬®àäë¥ ¢ C n [a; b].
�®£¤ 

h
p(z)
q(z)

i
 §ë¢ ¥âáï ¯ à®© áâ®«¡æ®¢, ¥®âà¨æ â¥«ì®© ¯® ®â®è¥¨î ª (�J) ¨ [a; b], ¥á«¨

áãé¥áâ¢ã¥â ¤¨áªà¥â®¥ ¯®¤¬®¦¥áâ¢® D � C n [a; b] â ª®¥, çâ® ¢ë¯®«ïîâáï á«¥¤ãîé¨¥ ãá«®¢¨ï:

rank
�
p(z)
q(z)

�
= m; z 2 C n f[a; b] [ Dg; (2.8)

1
2 Im z

�
p(z)
q(z)

��
(�J)

�
p(z)
q(z)

�
� 0; z 2 C n fR [ Dg; (2.9)

1
2 Im z

"
z�a
b�z

p(z)
q(z)

#�
(�J)

"
z�a
b�z

p(z)
q(z)

#
� 0; z 2 C n fR [ Dg: (2.10)

�®¦¥áâ¢® ¯ à, ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬ (2.8){(2.10), ¥¯ãáâ®. � ¯à¨¬¥à, ¯ àë ¢¨¤ h
s(z)
I

i
, s(z) 2 S[a; b] ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ (2.8){(2.10).

�¢¥¤¥¬ ®â®è¥¨¥ íª¢¨¢ «¥â®áâ¨   ¬®¦¥áâ¢¥ ¯ à.

�¯à¥¤¥«¥¨¥ 2.2. �®¢®àïâ, çâ® ¯ à 
h
p(z)
q(z)

i
íª¢¨¢ «¥â  ¯ à¥

h
p1(z)
q1(z)

i
, ¥á«¨ áãé¥áâ¢ã¥â ¬ -

âà¨ç®§ ç ï äãªæ¨ïQ(z), detQ(z) 6� 0, ¬¥à®¬®àä ï   C n[a; b] â ª ï, çâ® p1(z) = p(z)Q(z),
q1(z) = q(z)Q(z).
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�â®è¥¨¥, ª®â®à®¥ ¢¢¥«¨, ®ç¥¢¨¤®, ï¢«ï¥âáï ®â®è¥¨¥¬ íª¢¨¢ «¥â®áâ¨ ¨, á«¥¤®¢ â¥«ì-
®, ¬®¦¥áâ¢® ¯ à à §¡¨¢ ¥âáï   ª« ááë íª¢¨¢ «¥â®áâ¨. �ãáâì S1[a; b] ®§ ç ¥â ¬®¦¥áâ¢®
ª« áá®¢ íª¢¨¢ «¥â®áâ¨ ¯ à.

�à¥¤«®¦¥¨¥ 2.2. �ãáâì p ¨ q | m�m-¬ âà¨ç®§ çë¥ äãªæ¨¨, ¬¥à®¬®àäë¥ ¢ C n
[a; b], [ pq ] | ¯ à  áâ®«¡æ®¢, ¥®âà¨æ â¥«ì ï ¯® ®â®è¥¨î ª (�J) ¨ [a; b]; äãªæ¨ï det q ¥
®¡à é ¥âáï â®¦¤¥áâ¢¥® ¢ ã«ì ¢ C n [a; b]. �®£¤  s := pq�1 ¯à¨ ¤«¥¦¨â S[a; b].

�®ª § â¥«ìáâ¢®. �ç¥¢¨¤®, [ sI ] ¯à¨ ¤«¥¦¨â ¬®¦¥áâ¢ã ¢á¥å ¯ à áâ®«¡æ®¢, ª®â®àë¥ ¥®-
âà¨æ â¥«ìë ¯® ®â®è¥¨î ª �J ¨ [a; b]. �âáî¤  áãé¥áâ¢ã¥â ¤¨áªà¥â®¥ ¯®¤¬®¦¥áâ¢® D ¬®-
¦¥áâ¢  C n [a; b] â ª®¥, çâ® s £®«®¬®àä® ¢ C n ([a; b] [D) ¨ çâ®

1
2 Im z

�
s(z)
I

��
(�J)

�
s(z)
I

�
� 0 (2.11)

¨

1
2 Im z

 
z�a
b�z

s(z)
I

!�
(�J)

 
z�a
b�z

s(z)
I

!
� 0 (2.12)

¢ë¯®«ïîâáï ¤«ï ¢á¥å z 2 C n (R [ D). �ãáâì '1 : H s ! C
m�m ¨ '2 : H s ! C

m�m § ¤ ë ª ª
'1(z) := s(z) ¨ '2(z) := z�a

b�z
s(z) ¤«ï ¢á¥å z 2 H s . �«ï ª ¦¤®£® z 2 �+ n D ¨§ (2.11) ¨ (2.12)

¯®«ãç¨¬
1

Im z
Im'1(z) =

1
2 Im z

�
s(z)
I

��
(�J)

�
s(z)
I

�
� 0

¨
1

Im z
Im'2(z) =

1
2 Im z

 
z�a
b�z

s(z)
I

!�
(�J)

 
z�a
b�z

s(z)
I

!
� 0:

� ª¨¬ ®¡à §®¬, ¨¬¥¥¬

Im'1(z) � 0; Im'2(z) � 0 (2.13)

¤«ï ¢á¥å z 2 �+ n D. � ª¨¬ ®¡à §®¬, ¨§ (2.13) ¨ «¥¬¬ë 2.3 á«¥¤ã¥â

s(x) 2 C
m�m
� ; x 2 (�1; a) n D; (2.14)

¨

s(x) 2 C
m�m
� ; x 2 (b;+1) n D: (2.15)

� á¨«ã (2.13) «¥£ª® ¢¨¤¥âì, çâ® s £®«®¬®àä® ¢ �+ (áà.,  ¯à., á [12], «¥¬¬  2.1.9). �àã£¨¬¨
á«®¢ ¬¨

Rstr:�+
s 2 R: (2.16)

�ãáâì x0 2 (�1; a) n D. �®£¤  áãé¥áâ¢ã¥â ¯®«®¦¨â¥«ì®¥ ¤¥©áâ¢¨â¥«ì®¥ ç¨á«® � â ª®¥, çâ®
(x0 � �; x0 + �) � (�1; a) n D. � á¨«ã (2.14) ¨ ¯à¨æ¨¯  á¨¬¬¥âà¨¨ ¢¨¤¨¬, çâ® s £®«®¬®àä®
¢ �� ¨ ã¤®¢«¥â¢®àï¥â s(z) = s�(z) ¤«ï ¢á¥å z 2 ��. �áâ «®áì ¯®ª § âì, çâ® s £®«®¬®àä® ¢
ª ¦¤®© â®çª¥, ¯à¨ ¤«¥¦ é¥© R n [a; b]. �ãáâì x0 2 R n [a; b]. �®£¤  áãé¥áâ¢ã¥â ¯®«®¦¨â¥«ì®¥
¤¥©áâ¢¨â¥«ì®¥ ç¨á«® � â ª®¥, çâ® (x0��; x0+�) � Rn[a; b]; (x0��; x0)\D = ; ¨ (x0; x0+�)\D = ;.
� á¨«ã (2.16) (�; �; �) | ¯ à ¬¥âà¨§ æ¨ï �¥¢ «¨  Rstr:�+

s. �®£« á® ¯à¥¤«®¦¥¨î 2.1

s(z) = �+ �z +
Z
RnE

1 + tz

t� z
�(dt)
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¤«ï ¢á¥å z 2 �+ [ E [ ��, £¤¥ E := (x0 � �; x0) [ (x0; x0 + �). � âà¨ç®§ ç ï äãªæ¨ï
 : �+ [ (x0 � �; x0 + �) [�� ! C

m�m , ®¯à¥¤¥«¥ ï ª ª

 (z) := �+ �z +
Z
Rn(x0��;x0+�)

1 + tz

t� z
�(dt); (2.17)

£®«®¬®àä  ¢ �+ [ (x0 � �; x0 + �) [��. �®£¤ 

s(z) =  (z) +
1 + x0z

x0 � z
�(fx0g) (2.18)

¤«ï ¢á¥å z 2 �+ [E [��. �ãáâì u 2 C
m . �§ ãà ¢¥¨ï (2.18) ¢¨¤¨¬, çâ®

u�s(x)u = u� (x)u +
1 + x0x

x0 � x
u��(fx0g)u

¢ë¯®«ï¥âáï ¤«ï ª ¦¤®£® x 2 E. �á«¨ u��(fx0g)u > 0, â®

lim
x!x0+0

u�s(x)u = �1;

çâ® ¯à®â¨¢®à¥ç¨â (2.14) ¨ (2.15). �âáî¤  ¨¬¥¥¬ u��(fx0g)u = 0 ¨, á«¥¤®¢ â¥«ì®, �(fx0g) = 0.
� ª¨¬ ®¡à §®¬, s(z) =  (z) ¢ë¯®«ï¥âáï ¯à¨ «î¡®¬ ¢ë¡®à¥ z ¨§ �+ [ E [ ��. �®áª®«ìªã x0
¯à®¨§¢®«ì® ¢ë¡à ® ¨§ R n [a; b], ¢¨¤¨¬, çâ® s ¥ ¨¬¥¥â ¯®«îá®¢ ¢ R n [a; b]. �«¥¤®¢ â¥«ì®, s
¯à¨ ¤«¥¦¨â S[a; b].

3. �®áâ ®¢ª  § ¤ ç¨ � à â¥®¤®à¨ ¢ ª« áá¥ S[a; b]

� ¤ ç  ¨â¥à¯®«ïæ¨¨ � à â¥®¤®à¨ ¢ ª« áá¥ S[a; b] (KSab) ¬®¦¥â ¡ëâì áä®à¬ã«¨à®¢   á«¥-
¤ãîé¨¬ ®¡à §®¬. �ãáâì z0 | ª®¬¯«¥ªá®¥ ç¨á«® â ª®¥, çâ® Im z0 > 0, ¨ § ¤   ¯®á«¥¤®¢ â¥«ì-
®áâìm�m-¬ âà¨æ s0; : : : ; sn�1. �à¥¡ã¥âáï ®¯¨á âì ¬®¦¥áâ¢® ¬ âà¨çëå äãªæ¨© s(z) 2 S[a; b]
â ª¨å, çâ®

s(z) = s0 + (z � z0)s1 + � � �+ (z � z0)n�1sn�1 + � � � (3.1)

�®¦¥áâ¢® ¢á¥å à¥è¥¨© íâ®© § ¤ ç¨ ®¡®§ ç¨¬ ç¥à¥§ L.

4. �¨áâ¥¬  ®á®¢ëå ¬ âà¨çëå ¥à ¢¥áâ¢ �.�.�®â ¯®¢  (���)

�¬¥áâ¥ á ª ¦¤ë¬ à¥è¥¨¥¬ s(z) § ¤ ç¨ KSab ¡ã¤¥¬ à áá¬ âà¨¢ âì ¬ âà¨çë¥ äãªæ¨¨

s1(z) = s(z); s2(z) =
z � a

b� z
s(z): (4.1)

�¢¥¤¥¬ ¡«®çë¥ ¬ âà¨æë

T =

266664
z0I 0 : : : 0
I z0I : : : 0
...

. . . . . .
...

0
... I z0I

377775 ; (4.2)

RT (z) = (T � zIn)�1

264 (z0 � z)�1I : : : 0
...

. . .
...

(�1)n�1(z0 � z)�nI : : : (z0 � z)�1I

375 ; (4.3)

v =

0BBB@
I
0
...
0

1CCCA ; u1 =

0BBB@
s0
s1
...

sn�1

1CCCA ; u2 =

0BBB@
es0es1
...esn�1

1CCCA ; (4.4)
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£¤¥

esk = kX
j=0

(b� z0)
�j�1sk�1�j + (z0 � a)

kX
j=0

(b� z0)
�j�1sk�j ; k = 0; : : : ; n� 1; (4.5)

¯à¨ s�1 = 0. � «¥¥, ¯ãáâì

K1 = fPjkgn�1j;k=0; ; K2 = fQjkgn�1j;k=0 (4.6)

¯à¨

P00 =
s0 � s�0
z0 � z0

; P0k =
P0 k�1 � s�k
z0 � z0

; 1 � k � n� 1;

Pj0 =
�Pj�1 0 + sj
z0 � z0

; 1 � j � n� 1;

Pjk =
Pj k�1 � Pj�1 k

z0 � z0
; 1 � j; k � n� 1: (4.7)

�«¥¬¥âë Qjk ®¯à¥¤¥«¥ë ¯®¤®¡ë¬ ®¡à §®¬ á ¯®¬®éìî es0; : : : ; esn�1. �¨¬¢®« In ®§ ç ¥â ¥¤¨-
¨çãî mn�mn-¬ âà¨æã.

�¥®à¥¬  4.1. �á«¨ s(z) | à¥è¥¨¥ § ¤ ç¨ KSab, â® s1(z) ¨ s2(z), ®¯à¥¤¥«¥ë¥ ª ª ¢ (4.1),
ã¤®¢«¥â¢®àïîâ á¨áâ¥¬¥ ��� (Im z 6= 0)

Ar(z) =
�

Kr RT (z)[vsr(z)� ur]
(RT (z)[vsr(z)� ur])� fsr(z)� s�r(z)g=fz � zg

�
� 0; r = 1; 2: (4.8)

�®ª § â¥«ìáâ¢®. �®«ãç¨¬ ¨â¥£à «ì®¥ ¯à¥¤áâ ¢«¥¨¥ ¡«®ª®¢ ¥à ¢¥áâ¢  (4.8). �ãáâì
r = 1, á®£« á® «¥¬¬¥ 2.1 ¨ ¢ á¨«ã (2.2) ¨¬¥¥¬

P00 =
s0 � s�0
z0 � z0

=
s1(z0)� s�1(z0)

z0 � z0

Z
[a;b]

b� t

(t� z0)(t� z0)
�(dt):

�à¨¬¥ïï ¬¥â®¤ ¬ â¥¬ â¨ç¥áª®© ¨¤ãªæ¨¨, ¯®ª ¦¥¬, çâ®

P0k =
P0 k�1 � s�k
z0 � z0

=
Z
[a;b]

(b� t)�(dt)
(t� z0)(t� z0)k+1

; 1 � k � n� 1: (4.9)

�ëè¥ãª § ®¥ ãâ¢¥à¦¤¥¨¥ ¨áâ¨® ¤«ï k = 0. �¥¯¥àì ¯®ª ¦¥¬, çâ® (4.9) ¢ë¯®«ï¥âáï ¤«ï
k = ` + 1, ¥á«¨ ¯à¥¤¯®«®¦¨¬, çâ® ®® ¢ë¯®«ï¥âáï ¤«ï k = `. �¤¥áì ¯à¨¨¬ ¥¬ ¢® ¢¨¬ ¨¥,
çâ®

s` =
1
`!
d`

dz`

�
(b� z)

Z
[a;b]

�(dt)
t� z

�����
z=z0

=
Z
[a;b]

(b� t)�(dt)
(t� z0)`+1

; (4.10)

P0 `+1 =
P0 ` � s�`+1

z0 � z0
=

1
z0 � z0

�Z
[a;b]

(b� t)�(dt)
(t� z0)(t� z0)`+1

�
Z
[a;b]

(b� t)�(dt)
(t� z0)`+2

�
=

=
Z
[a;b]

(b� t)�(dt)
(t� z0)(t� z0)`+2

:

�®¤®¡ë¬ ®¡à §®¬ ¬®¦® ¯®ª § âì, çâ®

Pj0 =
Z
[a;b]

(b� t)�(dt)
(t� z0)j+1(t� z0)

;

Pjk =
Z
[a;b]

(b� t)�(dt)
(t� z0)j+1(t� z0)k+1

; 1 � j; k � n� 1:

66



�«¥¤®¢ â¥«ì®,K1 =
R

[a;b]

RT (t)v(b�t)�(dt)v�R�T (t), £¤¥RT (t)v = column
�
(z0�t)�1I; : : : ; (�1)n�1(z0�

t)�nI
�
.

� á¨«ã (4.3), (4.4) ¨ (4.10) ¨¬¥¥¬

u1 =

0BBB@
s0
s1
...

sn�1

1CCCA =

0BBBBBBB@

(b� z0)
R

[a;b]

�(dt)

t�z0R
[a;b]

(b�t)�(dt)

(t�z0)2

: : :R
[a;b]

(b�t)�(dt)

(t�z0)n

1CCCCCCCA
=

0BBBBBBB@

R
[a;b]

(b�t)�(dt)

t�z0R
[a;b]

(b�t)�(dt)

(t�z0)2

: : :R
[a;b]

(b�t)�(dt)

(t�z0)n

1CCCCCCCA
+

0BBBB@
R

[a;b]

�(dt)

0
: : :
0

1CCCCA =

= �
Z
[a;b]

(b� t)RT (t)v�(dt) +
Z
[a;b]

v�(dt): (4.11)

�®íâ®¬ã ¨§ (2.2), (4.11) ¨ (4.3) á«¥¤ã¥â

RT (z)[vs1(z)� u1] = RT (z)
�
v(b� z)

Z
[a;b]

�(dt)
t� z

+
Z
[a;b]

RT (t)v(b� t)�(dt)� v

Z
[a;b]

�(dt)
�
=

= RT (z)
Z
[a;b]

[(b� z)(T � tI) + (b� t)(t� z)I � (t� z)(T � tI)]RT (t)v
�(dt)
t� z

=

=
Z
[a;b]

RT (t)v(b� t)
�(dt)
t� z

:

� ç¨â,

A1(z) =
Z
[a;b]

�
RT (t)v

(t� z)�1I

�
(b� t)�(dt)[v�R�T (t); (t� z)�1I] � 0:

�®¤®¡ë¬ ®¡à §®¬ ¤«ï r = 2

A2(z) =
Z
[a;b]

�
RT (t)v

(t� z)�1I

�
(t� a)�(dt)[v�R�T (t); (t� z)�1I] � 0: �

�®ª ¦¥¬ ®¡à âãî â¥®à¥¬ã.

�¥®à¥¬  4.2. �ãáâì s(z) | ¬ âà¨ç ï äãªæ¨ï, £®«®¬®àä ï ¢ Im z > 0 ¨ ¯®áâà®¥ë¥

á ¯®¬®éìî s(z) ¬ âà¨çë¥ äãªæ¨¨ s1(z), s2(z) (á¬. (4.1)) ã¤®¢«¥â¢®àïîâ ��� (4.8) ¢ ¯®«ã-
¯«®áª®áâ¨ Im z > 0. �®£¤  s(z) | à¥è¥¨¥ § ¤ ç¨ KSab.

�®ª § â¥«ìáâ¢®. �§ ��� á«¥¤ã¥â, çâ® fsr(z)�s�r(z)g=fz�zg � 0, r = 1; 2. �âáî¤  sr(z) 2 R.
�®£« á® «¥¬¬¥ 2.2 ¨¬¥¥¬ s(z) 2 S[a; b]. � «¥¥ ¢ á¨«ã ��� ¤«ï r = 1"

Pn�1n�1
�1

(z�z0)n
[s(z)� (s0 + (z � z0)s1 + � � �+ (z � z0)n�1sn�1)]

� fs1(z) � s�1(z)g=fz � zg

#
� 0:

�ãáâì s1(z) = d0 + (z � z0)d1 + � � � + (z � z0)n�1dn�1 + � � � �¡®§ ç¨¬ d0 � s0 = c0, d1 � s1 =
c1; : : : ; dn�1 � sn�1 = cn�1 ¨ à áá¬®âà¨¬ ¥à ¢¥áâ¢®"

Pn�1n�1
�1

(z�z0)n
[c0 + (z � z0)c1 + � � �+ (z � z0)n�1cn�1 + � � � ]

� fs1(z) � s�1(z)g=fz � zg

#
� 0:

�ãáâì e ¨ d | ¯à®¨§¢®«ìë¥ m-à §¬¥àë¥ ¢¥ªâ®à-áâ®«¡æë â ª¨¥, çâ® kek � 1 ¨ kfk � 1. �®£¤ "
f�Pn�1n�1f �f� 1

(z�z0)n
[c0 + (z � z0)c1 + � � �+ (z � z0)n�1cn�1 + � � � ]e

� e�fs1(z)� s�1(z)g=fz � zge

#
� 0:
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�âáî¤ ����f� 1
(z � z0)n

[c0 + (z � z0)c1 + � � �+ (z � z0)
n�1cn�1 + � � � ]e

����2 �
� [f�Pn�1n�1f ][e

�fs1(z)� s�1(z)g=fz � zge]:
�®áª®«ìªã ¯à ¢ ï ç áâì íâ®£® ¥à ¢¥áâ¢  ®£à ¨ç¥  ¯à¨ z ! z0, â® c0 = c1 = � � � = cn�1 = 0.
�«¥¤®¢ â¥«ì®, s1(z) = s(z) = s0 + (z � z0)s1 + � � � + (z � z0)n�1sn�1 + � � �

5. �á®¢ë¥  «£¥¡à ¨ç¥áª¨¥ â®¦¤¥áâ¢ 

� íâ®¬ à §¤¥«¥ à áá¬®âà¨¬ áãé¥áâ¢¥ë¥ â®¦¤¥áâ¢ , ª á îé¨¥áï ¡«®çëå ¬ âà¨æ, ¢¢¥¤¥-
ëå ¢ à §¤¥«¥ 4.

�¥¬¬  5.1. �ãáâì (sj)
n�1
j=0 | ¯®á«¥¤®¢ â¥«ì®áâì ª®¬¯«¥ªáëå m � m-¬ âà¨æ. �ãáâì

(esj)n�1j=0 , Pij , Qij ®¯à¥¤¥«¥ë ª ª ¢ à §¤¥«¥ 3. �®£¤  ¢ë¯®«ïîâáï â®¦¤¥áâ¢ 

sk + esk + (z0 � a)sk+1 � (b� z0)esk+1 = 0; k = 0; : : : ; n� 1; (5.1)

sk + esk = (b� a)
kX

j=0

(b� z0)�j�1sk�j ; k = 0; : : : ; n� 1; (5.2)

(z0 � a)P0k � (b� z0)Q0k + s�k + es�k = 0; k = 0; : : : ; n� 1; (5.3)

Pj�1;k +Qj�1;k + (z0 � a)Pjk � (b� z0)Qjk = 0; j = 1; : : : ; n� 1; k = 0; : : : ; n� 1: (5.4)

�®ª § â¥«ìáâ¢®. � ¯®¬¨¬, çâ® s�1 = 0. �®¦¤¥áâ¢  (5.1) ¨ (5.2) á«¥¤ãîâ ¨§ (4.5).
�®ª ¦¥¬ â®¦¤¥áâ¢® (5.3), ¨á¯®«ì§ãï ¬ â¥¬ â¨ç¥áªãî ¨¤ãªæ¨î. �ãáâì k = 0. �§ (4.7) ¨¬¥¥¬

(z0 � a)P00 � (b� z0)Q00 + s�0 + es�0 =
=

1
z0 � z0

�
(z0 � a)(s0 � s�0)� (b� z0)

�
z0 � a

b� z0
s0 � z0 � a

b� z0
s�0

�
+ (z0 � z0)

�
s�0 +

z0 � a

b� z0
s�0

��
=

=
1

z0 � z0

1
b� z0

(�(z0 � a)(b� z0) + (b� z0)(z0 � a) + (z0 � z0)(z0 � a))s�0 = 0:

�¥¯¥àì ¯®ª ¦¥¬, çâ® (5.3) ¢ë¯®«ï¥âáï ¤«ï k = `+1, ¥á«¨ ¯à¥¤¯®«®¦¨¬, çâ® ®® ¢ë¯®«ï¥âáï
¤«ï k = `. �á¯®«ì§ãï (4.7) ¨ (5.1), ¨¬¥¥¬

(z0 � a)P0 `+1 � (b� z0)Q0 `+1 + s�`+1 + es�`+1 =
=

1
z0 � z0

((z0 � a)P0 ` � (b� z0)Q0 ` � (z0 � a)s�`+1 + (b� z0)es�`+1 + (s�`+1 + es�`+1)(z0 � z0)) =

=
1

z0 � z0
(�s�` � es�` � (z0 � a)s�`+1 + (b� z0)es�`+1) = 0:

�®¦¤¥áâ¢® (5.4) ¬®¦¥¬ ¤®ª § âì ¯®¤®¡ë¬ ®¡à §®¬, ¨á¯®«ì§ãï (5.1), (5.3) ¨ ¬ â¥¬ â¨ç¥áªãî
¨¤ãªæ¨î.

� ¬¥ç ¨¥ 5.1. �ãáâì K1 ¨ K2 ®¯à¥¤¥«¥ë ¢ (4.6). �®£¤  K1 ¨ K2 | íà¬¨â®¢ë ¬ âà¨æë.

�®ª § â¥«ìáâ¢®. �®ª ¦¥¬, çâ®K1 | íà¬¨â®¢  ¬ âà¨æ , â. ¥.K1 = K�
1 . � á¨«ã (4.7) á«¥¤ã¥â

¤®ª § âì, çâ®

Pjk = P �kj ; k; j = 0; : : : ; n� 1: (5.5)

�á¯®«ì§ãï ¬ â¥¬ â¨ç¥áªãî ¨¤ãªæ¨î, ¯à¥¦¤¥ ¢á¥£® ¯®ª ¦¥¬, çâ®

P0k = P �k0; k = 0; : : : ; n� 1: (5.6)
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�â® ãâ¢¥à¦¤¥¨¥ ¨áâ¨® ¤«ï k = 0. �®ª ¦¥¬, çâ® (5.6) ¢ë¯®«ï¥âáï ¤«ï k = ` + 1, ¥á«¨
¯à¥¤¯®«®¦¨¬, çâ® ®® ¢ë¯®«ï¥âáï ¤«ï k = `. �§ (4.7) ¨¬¥¥¬

P0 `+1 =
P0 ` � s�`+1
z0 � z0

=
P �` 0 � s�`+1
z0 � z0

=
��P` 0 + s`+1

z0 � z0

��
= P �`+10:

� «¥¥ ¯®ª ¦¥¬, çâ® (5.5) ¢ë¯®«ï¥âáï ¤«ï k = `+ 1, ¨ j = r ¢ ¯à¥¤¯®«®¦¥¨¨, çâ® ®® ¢ë¯®«-
ï¥âáï ¤«ï k = ` ¯à¨ 0 � r � n� 1 ¨ ¤«ï k = `+ 1 ¯à¨ 0 � r � j � 1. �§ (4.7) ¨¬¥¥¬

Pr `+1 =
Pr ` � Pr�1 `+1

z0 � z0
=
P �` r � P �`+1 r�1

z0 � z0
=
�
P`+1 r�1 � P`r

z0 � z0

��
= P �`+1 r:

�«¥¤®¢ â¥«ì®, K1 | íà¬¨â®¢  ¬ âà¨æ . �®¤®¡ë¬ ®¡à §®¬, ¨á¯®«ì§ãï ®¯à¥¤¥«¥¨¥ í«¥¬¥â®¢
Qjk, ¬®¦¥¬ ¯®ª § âì, çâ® K2 | íà¬¨â®¢  ¬ âà¨æ .

�à¥¤«®¦¥¨¥ 5.1. �ãáâì (sj)
n�1
j=0 | ¯®á«¥¤®¢ â¥«ì®áâì ª®¬¯«¥ªáëå m�m-¬ âà¨æ. �®-

£¤  ¢ë¯®«ïîâáï â®¦¤¥áâ¢ 

u2 = �R�1T (a)RT (b)u1; (5.7)

(b� a)RT (b)vu�1R
�
T (b) = K2 +R�1T (a)RT (b)K1; (5.8)

(a� b)RT (a)vu
�
2R

�
T (a) = K1 +R�1T (b)RT (a)K2; (5.9)

KrT
� � TKr = vu�r � urv

�; r = 1; 2: (5.10)

�®ª § â¥«ìáâ¢®. �ãáâì �jk | á¨¬¢®« �à®¥ª¥à , â. ¥. �jk = 1, ¥á«¨ j = k, ¨ �jk = 0, ¥á«¨
j 6= k. �ãáâì T0 = f�j;k+1Ign�1j;k=0 ¨ y[0;k] = column(s0; : : : ; sk), k = 0; : : : ; n�1, â®£¤  ¨§ (4.4) ¯®«ãç¨¬

T 0
0 u1 = u1 = y[0;n�1]; T j

0u1 =
�
0m�mj

y[0;n�j�1]

�
; j = 1; : : : ; n� 1: (5.11)

�®ª ¦¥¬ â®¦¤¥áâ¢® (5.7). �§ (4.2){(4.4) ¨ (5.11) ¨¬¥¥¬

�R�1T (a)RT (b)u1 = �(T � aIn)(T � bIn)
�1u1 = �(T0 + (z0 � a)In)(T0 � (b� z0)In)

�1u1 =

= (b� z0)
�1(T0 + (z0 � a)In)(In � (b� z0)

�1T0)
�1u1 = (T0 + (z0 � a)In)

n�1X
j=0

(b� z0)
�j�1T j

0u1 =

=
n�1X
j=0

(b� z0)�(j+1)T j+1
0 u1 + (z0 � a)

n�1X
j=0

(b� z0)�j�1T
j
0u1 =

n�1X
j=1

(b� z0)�j
�
0m�mj

y[0;n�j�1]

�
+

+ (z0 � a)(b� z0)�1y[0;n�1] + (z0 � a)
n�1X
j=1

(b� z0)�j�1
�
0m�mj

y[0;n�j�1]

�
= u2:

�¥â¢¥àâ®¥ ¨ è¥áâ®¥ à ¢¥áâ¢  ¢ íâ®© æ¥¯®çª¥ à ¢¥áâ¢ á«¥¤ãîâ ¨§ â®¦¤¥áâ¢  RT (b) = �(b �
z0)�1(In � (b� z0)�1T0)�1 = �

n�1P
j=0

(b� z0)�j�1T
j
0 ¨ á®®â®è¥¨ï T n

0 = 0.

�¥¯¥àì ¤®ª ¦¥¬ â®¦¤¥áâ¢®

(b� a)vu�1R
�
T (b) = (T � aIn)K1 + (T � bIn)K2; (5.12)

ª®â®à®¥ íª¢¨¢ «¥â® (5.8). �ãáâì fVjkgn�1jk=0 = (b � a)vu�1R
�
T (b). �à¨¨¬ ï ¢® ¢¨¬ ¨¥ (4.4) ¨

(4.3), ¨¬¥¥¬

Vjk =

8><>:�(b� a)
kP̀
=0
(b� z0)�`�1s�k�`; j = 0; k = 0; : : : ; n� 1;

0; j = 1; : : : ; n� 1; k = 0; : : : ; n� 1:
(5.13)
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�ãáâì P�1;k = 0 ¨ Q�1;k = 0 ¤«ï k = 0; : : : ; n � 1. �á¯®«ì§ãï (4.2), (4.6), (5.2){(5.4) ¨ (5.13),
¯®«ãç¨¬

(T � aIn)K1 + (T � bIn)K2 = (T0 + (z0 � a)In)K1 + (T0 � (b� z0)In)K2 =

= T0(K1 +K2) + (z0 � a)K1 � (b� z0)K2 = fPj�1;k +Qj�1;k + (z0 � a)Pjk � (b� z0)Qjkgn�1j;k=0 =

=

(
(z0 � a)P0k � (b� z0)Q0k; j = 0; k = 0; : : : ; n� 1;

0; j = 1; : : : ; n� 1; k = 0; : : : ; n� 1;
=

=

(
�s�k � es�k; j = 0; k = 0; : : : ; n� 1;

0; j = 1; : : : ; n� 1; k = 0; : : : ; n� 1;
= fVjkgn�1j;k=0 = (b� a)vu�1R

�
T (b):

�«¥¤®¢ â¥«ì®, â®¦¤¥áâ¢® (5.8) ¤®ª § ®.
�®ª ¦¥¬ â®¦¤¥áâ¢® (5.9). �á¯®«ì§ãï â®¦¤¥áâ¢  (5.7) ¨ (5.12), ¨¬¥¥¬

(a� b)RT (a)vu�2R
�
T (a) = �(a� b)RT (a)vu�1R

�
T (b)R

�1�

T (a)R�T (a) =

= RT (a)((T � aIn)K1 + (T � bIn)K2) = K1 +R�1T (b)RT (a)K2;

çâ® ¨ âà¥¡®¢ «®áì.
� ¯®¬¨¬, çâ® K1 ¨ K2 | íà¬¨â®¢ë ¬ âà¨æë. �¥¯¥àì ¤®ª ¦¥¬ â®¦¤¥áâ¢® (5.10) ¤«ï r = 1.

�ëçâ¥¬ á®®â®è¥¨¥ (b � a)RT (b)u1v�R�T (b) = K2 + K1R
�
T (b)R

�1�

T (a) ¨§ â®¦¤¥áâ¢  (5.8), ¨¬¥¥¬
(b� a)RT (b)(vu�1 � u1v

�)R�T (b) = R�1T (a)RT (b)K1�K1R
�
T (b)R

�1�

T (a) = RT (b)((T�aIn)K1(T ��bIn)�
(T � bIn)K1(T � � aIn))R�T (b) = (b � a)RT (b)(K1T

� � TK1)R�T (b). �®¦¤¥áâ¢® (5.10) ¤«ï r = 1
¤®ª § ®.

�®ª ¦¥¬ â®¦¤¥áâ¢® (5.10) ¤«ï r = 2. �ëç¨â ï á®®â®è¥¨¥ (a � b)RT (a)u2v�R�T (a) = K1 +
K2R

�
T (a)R

�1�

T (b) ¨§ â®¦¤¥áâ¢  (5.9), ¯®«ãç¨¬ (a� b)RT (a)(vu�2 � u2v
�)R�T (a) = R�1T (b)RT (a)K2 �

K2R
�
T (a)R

�1�

T (b) = RT (a)((T�bIn)K2(T ��aIn)�(T�aIn)K2(T ��bIn))R�T (a) = (a�b)RT (a)(K2T
��

TK2)R�T (a). �®¦¤¥áâ¢® (5.10) ¤«ï r = 2 ¤®ª § ®.

6. J-à áâï£¨¢ îé¨¥ äãªæ¨¨, á¢ï§ ë¥ á ¥¢ëà®¦¤¥®© á¨áâ¥¬®© ���

� ¤ «ì¥©è¥¬ ®£à ¨ç¨¬áï ¨§ãç¥¨¥¬ ¥¢ëà®¦¤¥®£® á«ãç ï, ª®£¤ 

K1 > 0; K2 > 0: (6.1)

� íâ®¬ á«ãç ¥ á¨áâ¥¬  ��� á¢ï§   á ¤¢ã¬ï äãªæ¨ï¬¨, ª®â®àë¥ ï¢«ïîâáï J-áâï£¨¢ îé¨¬¨
¢ ¯®«ã¯«®áª®áâ¨ Im z > 0 ¨ J-à áâï£¨¢ îé¨¬¨ ¢ ¯®«ã¯«®áª®áâ¨ Im z < 0, ¯® ®â®è¥¨î ª
á¨£ âãà®© ¬ âà¨æ¥ J (á¬. (2.7)).

�¥®à¥¬  6.1. �ãáâì

U1(z) =
�
I � i(b� z)

�
u�1
v�

�
RT�(z)K�1

1 RT (b)[u1; v]J
� �

I 0
M1 I

�
;

U2(z) =
�
I � i(b� z)

�
u�2
v�

�
]RT�(z)K�1

2 RT (b)[u2; v]J
� �

I �M2

0 I

�
;

(6.2)

M1 = (b� a)v�R�T (b)K
�1
2 RT (b)v; M2 = (b� a)u�1R

�
T (b)K

�1
1 RT (b)u1:

�®£¤  (r = 1; 2)

J � Ur(z)JU
�
r (z) = i(z � z)

�
u�r
v�

�
RT�(z)K

�1
r R�T�(z)[ur; v]: (6.3)
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�®ª § â¥«ìáâ¢®.

J � Ur(z)JU
�
r (z) = J �

�
I � i(b� z)

�
u�r
v�

�
RT�(z)K

�1
r RT (b)[ur; v]J

�
J �

�
�
I + i(b� z)J

�
u�r
v�

�
R�T (b)K

�1
r R�T�(z)[ur; v]

�
= �i(b� z)

�
u�r
v�

�
R�T (b)K

�1
r R�T�(z)[ur; v] +

+ i(b� z)
�
u�r
v�

�
RT�(z)K

�1
r RT (b)[ur; v]� jz � bj2

�
u�r
v�

�
RT�(z)K

�1
r �

�RT (b)[ur; v]J
�
u�r
v�

�
R�T (b)K

�1
r R�T�(z)[ur; v] =

= i

�
u�r
v�

�
RT�(z)

�
� (b� z)R�1T� (z)R

�
T (b)K

�1
r + (b� z)K�1

r RT (b)�

�R�
�1

T� (z)� jz � bj2K�1
r RT (b)

�
KrT

� � TKr

�
R�T (b)K

�1
r

�
R�T�(z)[ur ; v] =

= i(z � z)
�
u�r
v�

�
RT�(z)K

�1
r R�T�(z)[ur; v]:

�¥à¢®¥, ¢â®à®¥ ¨ âà¥âì¥ à ¢¥áâ¢  ¢ íâ®© æ¥¯®çª¥ à ¢¥áâ¢ á«¥¤ãîâ ¨§ ®ç¥¢¨¤ëå â®¦¤¥áâ¢�
I 0
M1 I

�
J

�
I M1

0 I

�
= J; J2 = J;�

I �M2

0 I

�
J

�
I 0

�M2 I

�
= J;

[ur; v]J
�
u�r
v�

�
= i(KrT

� � TKr); r = 1; 2 (á¬. (5.10)). �

�«¥¤áâ¢¨¥. � âà¨çë¥ äãªæ¨¨ U1(z) ¨ U2(z) ®¡à â¨¬ë ¢® ¢á¥å â®çª å z, ¨áª«îç ï ã§¥«
¨â¥à¯®«ïæ¨¨ z0 ¨ ª®¬¯«¥ªáãî á®¯àï¦¥ãî â®çªã z0. �¡à â ï ¬ âà¨ç ï äãªæ¨ï ¬®¦¥â
¡ëâì  ©¤¥  á ¯®¬®éìî ¯à¨æ¨¯  á¨¬¬¥âà¨¨

U�1r (z) = JU�r (z)J; r = 1; 2: (6.4)

�®«¥¥ â®£®,

J � U�1
�

r (z)JU�1r (z) = �i(z � z)J
�
u�r
v�

�
R�T (z)K

�1
r RT (z)[ur; v]J; r = 1; 2: (6.5)

�®ª § â¥«ìáâ¢®. �ãáâì z = z = x ¢ (6.3). �®£¤  Ur(x)JU�r (x)� J = 0, x 2 R. �¬®¦¨¬ íâ®
à ¢¥áâ¢® á¯à ¢    J . �®«ãç¨¬

Ur(x)JU
�
r (x)J � I = 0; x 2 R: (6.6)

� áá¬®âà¨¬ £®«®¬®àäãî äãªæ¨î F (z) = Ur(z)JU�r (z)J � I. �§ (6.6) á«¥¤ã¥â F (x) = 0, x 2 R.
�§ â¥®à¥¬ë ¥¤¨áâ¢¥®áâ¨ F (z) = 0. �âáî¤  ¨¬¥¥¬ (6.4). � à ¢¥áâ¢¥ (6.3) § ¬¥¨¬ z   z ¨
ã¬®¦¨¬ ¥£® á«¥¢  ¨ á¯à ¢    J . �®£¤  ¤«ï r = 1; 2 ¯®«ãç¨¬

J � JUr(z)JJJU
�
r (z)J = i(z � z)J

�
u�r
v�

�
RT�(z)K

�1
r R�T�(z)[ur; v]J =

= �i(z � z)J
�
u�r
v�

�
R�T (z)K

�1
r RT (z)[ur; v]J:

�§ (6.4) ¢ëâ¥ª ¥â (6.5).
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�¡®§ ç¨¬

Ur(z) =
�
�r(z) �r(z)
r(z) �r(z)

�
; r = 1; 2; (6.7)

£¤¥ �r, �r, r, �r | m�m-¬ âà¨æë.

�¥®à¥¬  6.2. � âà¨çë¥ äãªæ¨¨ U1(z), U2(z) á¢ï§ ë á®®â®è¥¨¥¬

U2(z) =

0@
�
z � a

b� z

�
I 0

0 I

1AU1(z)

0@
�
b� z

z � a

�
I 0

0 I

1A : (6.8)

�®ª § â¥«ìáâ¢®. � á¨«ã (6.7) ¯¥à¥¯¨è¥¬ á®®â®è¥¨¥ (6.8) ¢ ¢¨¤¥�
�2(z) �2(z)
2(z) �2(z)

�
=
�

�1(z) (z � a)(b� z)�1�1(z)
(b� z)(z � a)�11(z) �1(z)

�
: (6.9)

�®ª ¦¥¬, çâ® �1(z) = �2(z), ¨§ (6.9), (6.2) ¨ (5.8) ¨¬¥¥¬

�1(z) � �2(z) = I + (b� z)u�1RT�(z)K�1
1 RT (b)v �

� (b� a)(b� z)u�1RT�(z)K�1
1 RT (b)u1v�R�T (b)K

�1
2 RT (b)v � I � (b� z)u�2RT�(z)K�1

2 RT (b)v =

= (b� z)u�1RT�(z)K
�1
1 RT (b)v � (b� z)u�1RT�(z)K

�1
1 fK2 +K1R

�
T (b)R

�1�

T (a)gK�1
2 RT (b)v �

� (b� z)u�2RT�(z)K
�1
2 RT (b)v = 0:

�®ª ¦¥¬, çâ® b�z
z�a

1(z) = 2(z). �§ (6.9), (6.2) ¨ (5.8) ¨¬¥¥¬

b� z

z � a
1(z)� 2(z) =

b� z

z � a
f(b� z)v�RT�(z)K

�1
1 RT (b)v + (I � (b� z)v�RT�(z)K

�1
1 �

�RT (b)u1)(b� a)v�R�T (b)K
�1
2 RT (b)vg � (b� z)v�RT�(z)K�1

2 RT (b)v =

=
b� z

z � a
f(b� z)v�RT�(z)K�1

1 RT (b)v + (b� a)v�R�T (b)K
�1
2 RT (b)v �

� (b� z)(b� a)v�RT�(z)K
�1
1 RT (b)u1v

�R�T (b)K
�1
2 RT (b)vg � (b� z)v�RT�(z)K

�1
2 RT (b)v =

=
b� z

z � a
f(b� a)v�R�T (b)K

�1
2 RT (b)v � (b� z)v�RT�(z)R�T (b)R

�1�

T (a)K�1
2 �

�RT (b)vg � (b� z)v�RT�(z)K
�1
2 RT (b)v =

= (b� z)v�R�T (b)RT�(z)
�
b� a

z � a
R�1T� (z)�

b� z

z � a
R�1

�

T (a)�R�1
�

T (b)
�
K�1

2 RT (b)v = 0:

�®¤®¡ë¬ ®¡à §®¬ z�a
b�z

�1(z) = �2(z) ¨ �1(z) = �2(z).

�¡®§ ç¨¬

U1(z) =
�
I + (b� z)u�2RT�(z)K

�1
2 RT (b)v �(b� z)u�1RT�(z)K

�1
1 RT (b)u1

(z � a)v�RT�(z)K
�1
2 RT (b)v I � (b� z)v�RT�(z)K

�1
1 RT (b)u1

�
(6.10)

¨

U2(z) =
�
I + (b� z)u�2RT�(z)K

�1
2 RT (b)v �(z � a)u�1RT�(z)K

�1
1 RT (b)u1

(b� z)v�RT�(z)K
�1
2 RT (b)v I � (b� z)v�R�T (z)K

�1
1 RT (b)u1

�
: (6.11)
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7. �¥è¥¨¥ á¨áâ¥¬ë ��� ¢ ¥¢ëà®¦¤¥®¬ á«ãç ¥

�¥®à¥¬  7.1. � ¥¢ëà®¦¤¥®¬ á«ãç ¥ á¨áâ¥¬  ��� (4.8) íª¢¨¢ «¥â  ä ªâ®à¨§®¢ -

®© á¨áâ¥¬¥ �
sr(z)
I

��
U�1

�

r (z)JU�1r (z)
i(z � z)

�
sr(z)
I

�
� 0; r = 1; 2: (7.1)

�®ª § â¥«ìáâ¢®. �¬®¦¨¬ ¥à ¢¥áâ¢® (4.8) ¤«ï r = 1 á«¥¢  ¨ á¯à ¢    ¬ âà¨æë�
I 0

�fs1(z)�v� � u�1gR�T (z)K�1
1 I

�
;

�
I �K�1

1 RT (z)fvs1(z)� u1g
0 I

�
:

�®«ãç¨¬ "
K1 0
0 s1(z)�s

�

1(z)

z�z
� fs�1(z)v� � u�1gR�T (z)K�1

1 RT (z)fvs1(z)� u1g

#
� 0:

�âáî¤  ¨¬¥¥¬

s1(z)� s�1(z)
z � z

� fs�1(z)v� � u�1gR�T (z)K�1
1 RT (z)fvs1(z)� u1g � 0:

�®á«¥¤¥¥ ¥à ¢¥áâ¢® ¬®¦¥â ¡ëâì § ¯¨á ® á«¥¤ãîé¨¬ ®¡à §®¬:�
s1(z)
I

�� �
J

i(z � z)
+ J

�
u�1
v�

�
R�T (z)K

�1
1 RT (z)[u1 v]J

� �
s1(z)
I

�
� 0:

�âáî¤  ¨ ¨§ (6.3) á«¥¤ã¥â�
s1(z)
I

�� �
J

i(z � z)
+
U�1

�

1 (z)JU�11 (z)� J

i(z � z)

� �
s1(z)
I

�
� 0:

�«ï r = 1 ¤®ª § ®, çâ® (4.8) íª¢¨¢ «¥â® ¥à ¢¥áâ¢ã (7.1). �®¤®¡ë¬ ®¡à §®¬ ¬®¦¥â ¡ëâì
¤®ª §  á«ãç © r = 2.

�¥®à¥¬  7.2. �ãáâì U1(z) ¨
h
p(z)
q(z)

i
®¯à¥¤¥«¥ë, ª ª ¢ (6.10) ¨ ®¯à¥¤¥«¥¨¨ 2:1 á®®â¢¥â-

áâ¢¥®. �®£¤  «¨¥©®¥ ¤à®¡®¥ ¯à¥®¡à §®¢ ¨¥

s(z) = f�1(z)p(z) + �1(z)q(z)gf1(z)p(z) + �1(z)p(z)g�1 (7.2)

¤ ¥â ¢§ ¨¬® ®¤®§ ç®¥ ®â®¡à ¦¥¨¥ ¬¥¦¤ã ª« áá ¬¨ íª¢¨¢ «¥â®áâ¨ S1[a; b] (á¬. ®¯à¥-
¤¥«¥¨¥ 2:2) ¨ à¥è¥¨ï¬¨ § ¤ ç¨ � à â¥®¤®à¨ L (3.1).

�®ª § â¥«ìáâ¢® à §¡¨¢ ¥âáï   è £¨.
� £ 1. �ãáâì p(z), q(z) ã¤®¢«¥â¢®àïîâ (2.8){(2.10), â®£¤  ¯ à �

p1(z)
q1(z)

�
= U1(z)

�
p(z)
q(z)

�
(7.3)

â ª¦¥ ã¤®¢«¥â¢®àï¥â (2.8){(2.10).
�§ (6.4) ¨ (6.10) á«¥¤ã¥â, çâ® ¬ âà¨ç ï äãªæ¨ï U1(z) ï¢«ï¥âáï ¥®á®¡¥®© ¢® ¢á¥å â®ç-

ª å ª®¬¯«¥ªá®© ¯«®áª®áâ¨ á á¥ç¥¨¥¬ ¢¤®«ì ¨â¥à¢ «  [a; b], ¨áª«îç ï z0 ¨ z0. �«¥¤®¢ â¥«ì®,
¯ à 

h
p1(z)
q1(z)

i
ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (2.8) ¢¬¥áâ¥ á ¯ à®©

h
p(z)
q(z)

i
. �¥¯¥àì ¯®ª ¦¥¬, çâ® (2.9) ¢ë-

¯®«ï¥âáï ¤«ï ¯ àë
h
p1(z)
q1(z)

i
. �«ï Im z 6= 0, z =2 D, ¯®«ãç¨¬�

p1(z)
q1(z)

�� (�J)
i(z � z)

�
p1(z)
q1(z)

�
=
�
p(z)
q(z)

��
U�1 (z)

(�J)
i(z � z)

U1(z)
�
p(z)
q(z)

�
�
�
p(z)
q(z)

�� (�J)
i(z � z)

�
p(z)
q(z)

�
� 0:

�¤¥áì ¨á¯®«ì§®¢ ® ¥à ¢¥áâ¢® U1(z)(�J)U�1 (z)=i(z � z) � (�J)=i(z � z), ª®â®à®¥ á«¥¤ã¥â ¨§
(6.3). �à¨¬¥ïï â¥®à¥¬ã 6.2, ¯®¤®¡ë¬ ®¡à §®¬ ¬®¦® ¤®ª § âì (2.10).
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� £ 2. �¥¯¥àì ¯®ª ¦¥¬, çâ® det q1(z) 6� 0.
�§ (7.3) á«¥¤ã¥â

0 �
�
p(z)
q(z)

��
J

i(z � z)

�
p(z)
q(z)

�
=
�
p1(z)
q1(z)

��
U�1

�

1 (z)JU�11 (z)
i(z � z)

�
p1(z)
q1(z)

�
:

�âáî¤  �
p1(z)
q1(z)

��
U�1

�

1 (z)JU�11 (z)
i(z � z)

�
p1(z)
q1(z)

�
� 0: (7.4)

�ãáâì e 2 Cm ¨ z1 (Im z1 6= 0, z =2 D) â ª®¢ë, çâ® detU1(z1) 6= 0, det(p�1(z1)p1(z1)+q
�
1(z1)q1(z1)) 6= 0,

q1(z1)e = 0. �§ (7.4) á«¥¤ã¥â�
p1(z1)e

0

��
J � U�1

�

1 (z1)JU
�1
1 (z1)

i(z1 � z1)

�
p1(z1)e

0

�
� 0:

� á¨«ã (6.5) �
p1(z1)e

0

��
J

�
u�1
v�

�
R�T (z1)K

�1
1 RT (z1)[u1; v]J

�
p1(z1)e

0

�
� 0:

�® ï¤à® ¢ ¯®á«¥¤¥¬ ¥à ¢¥áâ¢¥ áâà®£® ¯®«®¦¨â¥«ì®. �®íâ®¬ã p1(z1)e = 0. � á¨«ã (2.8) à -
¢¥áâ¢  p1(z1)e = q1(z1)e = 0 ¤ îâ e = 0. � ç¨â, det q1(z1) 6= 0. �«¥¤®¢ â¥«ì®, det q1(z) 6� 0.

� £ 3. �®ª ¦¥¬, çâ® «¨¥©®¥ ¤à®¡®¥ ¯à¥®¡à §®¢ ¨¥ (7.2) ®¯à¥¤¥«¥® ¤«ï ¢á¥å ¯ à
h
p(z)
q(z)

i
,

ª®â®àë¥ ã¤®¢«¥â¢®àïîâ (2.8){(2.10) ¨ s(z) 2 S[a; b].
�§ (7.3), ¨á¯®«ì§ãï ®¡®§ ç¥¨ï (6.7), ¯®«ãç¨¬�

p1(z)
q1(z)

�
=
�
�1(z)p(z) + �1(z)q(z)
1(z)p(z) + �1(z)q(z)

�
:

�®£« á® è £ã 2 det q1(z) 6� 0. �®íâ®¬ã s(z) = p1(z)q
�1
1 (z) ®¯à¥¤¥«ï¥âáï ª ª ¬¥à®¬®àä ï

¬ âà¨ç ï äãªæ¨ï ¨

s(z) = f�1(z)p(z) + �1(z)q(z)gf1(z)p(z) + �1(z)q(z)g�1:
� à 

h
p1(z)
q1(z)

i
íª¢¨¢ «¥â 

h
s(z)
I

i
. �âáî¤  ¯ à 

h
s(z)
I

i
ã¤®¢«¥â¢®àï¥â (2.9) ¨ (2.10) ¢ ¥¢¥é¥áâ¢¥-

ëå â®çª å £®«®¬®àä®áâ¨, â.¥.

s(z)� s�(z)
(z � z)

� 0;
z�a
b�z

s(z)� z�a
b�z

s�(z)

(z � z)
� 0:

�¥à¢®¥ ¨§ ¥à ¢¥áâ¢ ¯®ª §ë¢ ¥â, çâ® ¢á¥ ¥¢¥é¥áâ¢¥ë¥ ®á®¡¥®áâ¨ s(z) ï¢«ïîâáï ãáâà ¨-
¬ë¬¨ (áà.,  ¯à., á [12], «¥¬¬  2.1.9). � á¨«ã ¯à¥¤«®¦¥¨ï 2.2 s £®«®¬®àä® ¢ «î¡®© â®çª¥,
¯à¨ ¤«¥¦ é¥© R n [a; b]. �âáî¤  s(z) 2 S[a; b].

� £ 4. � àë
h
p(z)
q(z)

i
¨
h
p1(z)
q1(z)

i
, ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬ (2.8){(2.10), ¤ îâ âã ¦¥ á ¬ãî

¬ âà¨çãî äãªæ¨î s(z) ª ª à¥§ã«ìâ â «¨¥©®-¤à®¡®£® ¯à¥®¡à §®¢ ¨ï (7.2) â®£¤  ¨ â®«ìª®
â®£¤ , ª®£¤  íâ¨ ¯ àë íª¢¨¢ «¥âë.

�ç¥¢¨¤®, «¨¥©®¥ ¤à®¡®¥ ¯à¥®¡à §®¢ ¨¥ (7.2), ¯à¨¬¥¥®¥ ª íª¢¨¢ «¥âë¬ ¯ à ¬h
p(z)
q(z)

i
¨
h
p1(z)
q1(z)

i
, ¯à¨¢®¤¨â ª ®¤®© ¨ â®© ¦¥ ¬ âà¨ç®© äãªæ¨¨ s(z).

�à¥¤¯®«®¦¨¬ ®¡à â®¥, çâ® ¯ àë
h
p(z)
q(z)

i
¨
h
p1(z)
q1(z)

i
¯à¨¢®¤ïâ ª ®¤®© ¨ â®© ¦¥ äãªæ¨¨ s(z),

ª ª ª à¥§ã«ìâ âã ®¤®£® ¨ â®£® ¦¥ «¨¥©®£® ¯à¥®¡à §®¢ ¨ï (7.2). �¢¥¤¥¬ ¯ àë�
u(z)
v(z)

�
= U1(z)

�
p(z)
q(z)

�
;

�
u1(z)
v1(z)

�
= U1(z)

�
p1(z)
q1(z)

�
:
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�®£« á® è £ã 2

U�11 (z)
�
u(z)v�1(z)

I

�
=
�
p(z)v�1(z)
q(z)v�1(z)

�
;

U�11 (z)
�
u1(z)v

�1
1 (z)
I

�
=
�
p1(z)v

�1
1 (z)

q1(z)v
�1
1 (z)

�
:

�®áª®«ìªã u(z)v�1(z) = u1(z)v
�1
1 (z) = s(z), â®

h
p(z)v�1(z)

q(z)v�1(z)

i h
p1(z)v

�1

1
(z)

q1(z)v
�1

1
(z)

i
. �âáî¤  p(z) = p1(z)v

�1
1 (z)v(z),

q(z) = q1(z)v
�1
1 (z)v(z).

� £ 5. �à¥¤¯®«®¦¨¬, çâ® s(z) ¯à¨ ¤«¥¦¨â L. �®£¤  s(z) ¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥¨¥ (7.2).
�à¥¤¯®«®¦¨¬, çâ® s(z) 2 L. �®£« á® â¥®à¥¬ ¬ 4.1 ¨ 7.1 ¥à ¢¥áâ¢® (7.1) ¢ë¯®«ï¥âáï ¤«ï

r = 1; 2 ¨ ª ¦¤®£® z 2 C n R. � áá¬®âà¨¬ ¯ àã�
p(z)
q(z)

�
= U�11 (z)

�
s(z)
I

�
: (7.5)

�®ª ¦¥¬, çâ® (2.8){(2.10) ¢ë¯®«ï¥âáï ¤«ï ¯ àë (7.5). �¥©áâ¢¨â¥«ì®, ¤«ï ¢á¥å ¥¢¥é¥áâ¢¥ëå
â®ç¥ª z, ®â«¨çëå ®â z0 ¨ z0, ¯®«ãç¨¬�

p(z)
q(z)

�� �
p(z)
q(z)

�
=
�
s(z)
I

��
U�1

�

1 (z)U�11 (z)
�
s(z)
I

�
� 0:

�®£¤  ®â®á¨â¥«ì® (7.1) ¯®«ãç¨¬�
p(z)
q(z)

��
J

i(z � z)

�
p(z)
q(z)

�
=
�
s(z)
I

��
U�1

�

1 (z)JU�11 (z)
i(z � z)

�
s(z)
I

�
� 0:

� ª¨¬ ®¡à §®¬, ãá«®¢¨¥ (2.9) ¢ë¯®«¥®. �®   «®£¨¨, ¢ á¨«ã â¥®à¥¬ë 6.2 ¬®¦® ã¡¥¤¨âìáï,
çâ® ãá«®¢¨¥ (2.10) â ª¦¥ ¢ë¯®«ï¥âáï. �®®â®è¥¨¥ (7.5) ¤ ¥â�

s(z)
I

�
=
�
�1(z)p(z) + �1(z)q(z)
1(z)p(z) + �1(z)q(z)

�
:

�âáî¤  s(z) = �1(z)p(z)+�1(z)q(z), I = 1(z)p(z)+�1(z)q(z). �â¨ á®®â®è¥¨ï ®§ ç îâ, çâ® s(z)
¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥¨¥ (7.2) ¤«ï ¯ àë

h
p(z)
q(z)

i
, ª®â®à ï ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (2.8){(2.10).

� £ 6. �á«¨
h
p(z)
q(z)

i
| ¯à®¨§¢®«ì ï, ã¤®¢«¥â¢®àïîé ï (2.8){(2.10) ¯ à , â®£¤  «¨¥©®¥

¤à®¡®¥ ¯à¥®¡à §®¢ ¨¥ (7.2) ®¯à¥¤¥«ï¥â ¬ âà¨çãî äãªæ¨î s(z), ª®â®à ï ¯à¨ ¤«¥¦¨â L.
� áá¬®âà¨¬ ¯ àã �

p1(z)
q1(z)

�
= U1(z)

�
p(z)
q(z)

�
:

� âà¨ç ï äãªæ¨ï q1(z) ¬¥à®¬®àä® ®¡à â¨¬ . �®íâ®¬ã

U�11 (z)
�
p1(z)q

�1
1 (z)
I

�
=
�
p(z)q�11 (z)
q(z)q�11 (z)

�
: (7.6)

�ãáâì s(z) = p1(z)q
�1
1 , P (z) = p(z)q�11 (z), Q(z) = q(z)q�11 (z). �®áª®«ìªã ¯ à 

h
P (z)
Q(z)

i
íª¢¨¢ «¥â h

p(z)
q(z)

i
, â® ®  ã¤®¢«¥â¢®àï¥â (2.8){(2.10). �®®â®è¥¨¥ (2.9) ¤ ¥â

0 �
�
P (z)
Q(z)

��
J

i(z � z)

�
P (z)
Q(z)

�
=
�
s(z)
I

��
U�1

�

1 (z)JU�11 (z)
i(z � z)

�
s(z)
I

�
:

�âáî¤  s(z) ã¤®¢«¥â¢®àï¥â (7.1) ¤«ï r = 1. �®   «®£¨¨ ¢ á¨«ã â¥®à¥¬ë 6.2 ¬®¦® ã¡¥¤¨âìáï,
çâ® s(z) ã¤®¢«¥â¢®àï¥â (7.1) ¤«ï r = 2. �à¨¬¥ïï è £ 3 ¨ â¥®à¥¬ë 7.1 ¨ 4.2, ¨¬¥¥¬ s(z) 2 L. �
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�¥®à¥¬  7.3. �á«®¢¨¥ K1 � 0, K2 � 0 ï¢«ï¥âáï ¥®¡å®¤¨¬ë¬ ¨ ¤®áâ â®çë¬ ¤«ï â®£®,

çâ®¡ë § ¤ ç  (3.1) ¡ë«  à §à¥è¨¬®©.

�®ª § â¥«ìáâ¢® íâ®© â¥®à¥¬ë á«¥¤ã¥â áå¥¬¥ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 9 ¨§ [2].
�¢â®à ¢ëà ¦ ¥â ¡« £®¤ à®áâì Bernd Fritzsche, Bernd Kirstein §  ¯«®¤®â¢®àë¥ ®¡áã¦¤¥¨ï

¨ à¥æ¥§¥âã §  ¯®«¥§ë¥ á®¢¥âë.
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