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�à¥¤« £ ¥âáï ­®¢ë© ¯®¤å®¤ ª à¥è¥­¨î ªà ¥¢®© § ¤ ç¨ �¨«ì¡¥àâ , ®á­®¢ ­­ë© ­  ­¥¯®áà¥¤-
áâ¢¥­­®¬ ¯®áâà®¥­¨¨ à¥è¥­¨ï ®¤­®à®¤­®© § ¤ ç¨ �¨«ì¡¥àâ .

�ãáâì D ï¢«ï¥âáï (m + 1)-á¢ï§­®© ®¡« áâìî, ®£à ­¨ç¥­­®© § ¬ª­ãâë¬¨ ¯à®áâë¬¨ ­¥¯¥-
à¥á¥ª îé¨¬¨áï ªà¨¢ë¬¨ L0; L1; : : : ; Lm �ï¯ã­®¢ , à á¯®«®¦¥­­ë¬¨ ¢ ¯«®áª®áâ¨ ª®¬¯«¥ªá­®-
£® ¯¥à¥¬¥­­®£® z = x + iy, ¨§ ª®â®àëå L0 ®å¢ âë¢ ¥â ®áâ «ì­ë¥. �à¥¡ã¥âáï ­ ©â¨ äã­ªæ¨î
F (z) = u(z) + iv(z),  ­ «¨â¨ç¥áªãî ¨ ®¤­®§­ ç­ãî ¢ ®¡« áâ¨ D, ­¥¯à¥àë¢­® ¯à®¤®«¦¨¬ãî ­ 

¥¥ £à ­¨æã L =
m
[
k=0

Lk, ¯® ªà ¥¢®¬ã ãá«®¢¨î

Re[(a(t) + ib(t))F (t)] = a(t)u(t)� b(t)v(t) = c(t); (1)

£¤¥ a(t), b(t), c(t) | § ¤ ­­ë¥ ­  L ¤¥©áâ¢¨â¥«ì­ë¥ äã­ªæ¨¨ â®çª¨ t ª®­âãà  L, ã¤®¢«¥â¢®àïî-
é¨¥ ãá«®¢¨î ��¥«ì¤¥à , ¯à¨ç¥¬ a2(t) + b2(t) 6= 0 ¢áî¤ã ­  L.

�  L ãáâ ­®¢¨¬ ¯®«®¦¨â¥«ì­®¥ ­ ¯à ¢«¥­¨¥ ®¡å®¤ , ¯à¨ ª®â®à®¬ ®¡« áâì D ®áâ ¥âáï á«¥¢ .
�ãáâì tj0 | ä¨ªá¨à®¢ ­­ ï â®çª  ªà¨¢®© Lj. � ¤ «ì­¥©è¥¬ ¤«ï äã­ªæ¨¨ f(t), § ¤ ­­®© ­ 

Lj , ¯®¤ f(tj0 + 0) ¨ f(tj0 � 0) ¡ã¤¥¬ ¯®­¨¬ âì ¯à¥¤¥«ë, ª ª®â®àë¬ áâà¥¬¨âáï f(t), ª®£¤  â®çª  t
áâà¥¬¨âáï ª tj0 á®®â¢¥âáâ¢¥­­® ¢ ®âà¨æ â¥«ì­®¬ ¨ ¯®«®¦¨â¥«ì­®¬ ­ ¯à ¢«¥­¨ïå. �¥à¥§ s ¡ã¤¥¬
®¡®§­ ç âì ¤«¨­ã ¤ã£¨ ªà¨¢®© Lj , ®âáç¨âë¢ ¥¬ãî ®â â®çª¨ tj0 ¢ ¯®«®¦¨â¥«ì­®¬ ­ ¯à ¢«¥­¨¨.

�à ¥¢®¥ ãá«®¢¨¥ (1) § ¯¨è¥¬ â ª:

Re[e�i�(t)F (t)] =
c(t)
jG(t)j

; (2)

£¤¥ G(t) = a(t)� ib(t), �(t) = argG(t) | ¢¥â¢ì, ­¥¯à¥àë¢­ ï ¢áî¤ã ­  L, §  ¨áª«îç¥­¨¥¬, ¡ëâì
¬®¦¥â, â®ç¥ª tj0, ¤«ï ª®â®àëå �(tj0�0)��(tj0+0) = 2� kj

2
, ¯à¨ç¥¬ kj=2 | æ¥«®¥ ç¨á«®, j = 0;m.

�¨á«® k =
mP
j=0

kj ­ §®¢¥¬ ¨­¤¥ªá®¬ § ¤ ç¨ �¨«ì¡¥àâ  (2), á«¥¤ãï �ãáå¥«¨è¢¨«¨ ([1], á. 144)

(§ ¬¥â¨¬, çâ® ¢ ([2], á. 385) ¨­¤¥ªá®¬ íâ®© § ¤ ç¨ ­ §ë¢ ¥âáï ç¨á«® k=2).
� áá¬®âà¨¬ ®¤­®à®¤­ãî § ¤ çã (2), ª®£¤  c(t) � 0 ­  L, â. ¥. § ¤ çã

Re[e�i�(t)F (t)] = 0; (3)

¨«¨

jF (t)jRe[e�i�(t)ei�(t)] = 0; (4)

£¤¥ �(t) = argF (t).
�ã¤¥¬ ¨áª âì ç áâ­®¥ à¥è¥­¨¥ F0(z) ¯®á«¥¤­¥© § ¤ ç¨, ®â«¨ç­®¥ ®â ­ã«ï ¢áî¤ã ­  L. �à¨

íâ®¬ á®£« á­® (4) ¨¬¥¥¬ cos[�(t)� �(t)] = 0, á«¥¤®¢ â¥«ì­®, ­  Lj �(t) = �(t)+ �
2
+�nj, £¤¥ nj |

¯à®¨§¢®«ì­®¥ æ¥«®¥ ç¨á«®, j = 0;m, n0 = 0. � ª¨¬ ®¡à §®¬, ­ ¬ ¨§¢¥áâ­ë £à ­¨ç­ë¥ §­ ç¥­¨ï
�(t) = argF0(t) äã­ªæ¨¨ argF0(z) á â®ç­®áâìî ¤® á« £ ¥¬®£® ¢¨¤  �nj . �áâ ¥âáï ­ ©â¨ äã­ªæ¨î
F0(z).
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� ª ª ª

�(tj0 � 0)� �(tj0 + 0) = �(tj0 � 0)� �(tj0 + 0) = 2�
kj
2
;

â® ç¨á«® 2�(k=2) à ¢­® ¯à¨à é¥­¨î argF0(t) ¯à¨ ®¡å®¤¥ ªà¨¢®© L ¢ ¯®«®¦¨â¥«ì­®¬ ­ ¯à ¢«¥-
­¨¨, ¯®íâ®¬ã k=2 ¥áâì ç¨á«® ­ã«¥© äã­ªæ¨¨ F0(z), à á¯®«®¦¥­­ëå ¢­ãâà¨ ®¡« áâ¨ D (á ãç¥â®¬
¨å ªà â­®áâ¨) ¢ á®®â¢¥âáâ¢¨¨ á ¯à¨­æ¨¯®¬  à£ã¬¥­â .

1. �áá«¥¤ã¥¬ ¢­ ç «¥ á«ãç ©, ª®£¤  k=2 � m. �ãáâì z1; z2; : : : ; zm | ¯à®áâë¥ ­ã«¨, z0 | ­ã«ì
ªà â­®áâ¨ k=2�m äã­ªæ¨¨ F0(z) ¢ ®¡« áâ¨ D, qj | § ¤ ­­ ï â®çª , «¥¦ é ï ¢­ãâà¨ ª®­âãà 
Lj , j = 1;m. �ãáâì arg(z�zk) ¥áâì ®¤­®§­ ç­ ï ­¥¯à¥àë¢­ ï ¢¥â¢ì ¢ ®¡« áâ¨ D, à §à¥§ ­­®© ¯®
«¨­¨¨, á®¥¤¨­ïîé¥© â®çª¨ zk, t00 ¨ ¨¬¥îé¥© á ªà¨¢®© L «¨èì ®¤­ã ®¡éãî â®çªã t00, arg(z�qj),
j = 1;m, | ®¤­®§­ ç­ ï ­¥¯à¥àë¢­ ï ¢¥â¢ì ¢® ¢­ãâà¥­­®áâ¨ ª®­âãà  L0, à §à¥§ ­­®© ¯® «¨­¨¨,
á®¥¤¨­ïîé¥© â®çª¨ qj, tj0, t00 ¨ ¨¬¥îé¥© á ªà¨¢®© L â®«ìª® ¤¢¥ ®¡é¨¥ â®çª¨ tj0 ¨ t00. �á¯®«ì§ãï
íâ¨ ¢ë¡à ­­ë¥ ¢¥â¢¨, ¯®«ãç ¥¬

Im ln(z � zk) = arg(z � zk); Im ln(z � qj) = arg(z � qj):

� ª ª ª äã­ªæ¨ï F0(z)
mQ
j=1

(z � qj)kj=2=[(z � z0)k=2�m
mQ
k=1

(z � zk)] ­¥ ¨¬¥¥â ­ã«¥© ¢ ®¡« áâ¨ D, â®

�(z) = �i

�
lnF0(z)�

�
k

2
�m

�
ln(z � z0)�

mX
k=1

ln(z � zk) +
mX
j=1

kj
2
ln(z � qj)

�
(5)

 ­ «¨â¨ç­  ¢ D ¨ ­¥ ¨¬¥¥â ®á®¡¥­­®áâ¥©, ¯à¨ç¥¬ ¤¥©áâ¢¨â¥«ì­ ï ç áâì ¥¥ £à ­¨ç­®£® §­ ç¥­¨ï
à ¢­ 

Re�(t) = �(t) +
�

2
+ �nj �

�
k

2
�m

�
arg(t� z0)�

mX
k=1

arg(t� zk) +
mX
j=1

kj
2
arg(t� qj) (6)

­  Lj , j = 0;m, ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨î ��¥«ì¤¥à . �® ¯®áª®«ìªã äã­ªæ¨ï �(z) ¤®«¦­  ¡ëâì
®¤­®§­ ç­®© ¨  ­ «¨â¨ç¥áª®© ¢ ®¡« áâ¨ D, â® á«¥¤ã¥â ¯®âà¥¡®¢ âì ¢ë¯®«­¥­¨ï ãá«®¢¨©Z

L

Re�(t)�k(t)ds = 0; k = 1;m; (7)

£¤¥ �k(t) | ¨§¢¥áâ­ ï äã­ªæ¨ï, ãª § ­­ ï ¢ ([2], á. 383). �®á«¥¤­¥¥ ãá«®¢¨¥ á ãç¥â®¬ (6) § ¯¨è¥¬
â ª:Z

L

�
�(t) +

�

2
+

mX
j=1

kj
2
arg(t� qj)

�
�k(t)ds+ �

mX
j=1

nj

Z
Lj

�k(t)ds�

�

�
k

2
�m

�Z
L

arg(z � z0)�k(t)ds�
Z
L

� mX
j=1

arg(t� zj)
�
�k(t)ds = 0; k = 1;m: (8)

�¤¥áì áç¨â ¥¬, çâ® z0 | § ¤ ­­ ï â®çª ,   ª®¬¯«¥ªá­ë¥ ç¨á«  z1; : : : ; zm ¨ æ¥«ë¥ ç¨á« 
n1; : : : ; nm ¯®¤«¥¦ â ®¯à¥¤¥«¥­¨î. � [3] ¤®ª § ­  à §à¥è¨¬®áâì íâ®© á¨áâ¥¬ë ¨ ¤ ­® à¥è¥­¨¥.

�ãáâì ç¨á«  z1; : : : ; zm, n1; : : : ; nm ¨§ á¨áâ¥¬ë (8) ­ ©¤¥­ë, â®£¤  ¯® ä®à¬ã«¥ (6) ­ ©¤ãâáï
§­ ç¥­¨ï Re�(t) ¨ ®¤­®§­ ç­ ï ¢ ®¡« áâ¨ D äã­ªæ¨ï �(z) ¡ã¤¥â ®¯à¥¤¥«ïâìáï á ¯®¬®éìî
®¯¥à â®à  �¢ àæ 

�(z) = S(Re�(t); z) + i�0;

£¤¥ �0 | ¯à®¨§¢®«ì­ ï ¤¥©áâ¢¨â¥«ì­ ï ¯®áâ®ï­­ ï, ª®â®àãî ¬®¦­® ¯®«®¦¨âì à ¢­®© ­ã«î.
�®á«¥ íâ®£® ¨§ ä®à¬ã«ë (5) ­ å®¤¨¬

F0(z) = ei�(z)(z � z0)
k=2�m

mY
j=1

(z � zj)
. mY

j=1

(z � qj)
kj=2; (9)
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â. ¥. ç áâ­®¥ à¥è¥­¨¥ § ¤ ç¨ (3), ®â«¨ç­®¥ ®â ­ã«ï ¢áî¤ã ­  L. �â® à¥è¥­¨¥ ­¥ § ¢¨á¨â ®â ¢ë¡®à 
ç¨á¥« q1; : : : ; qm ([4], á. 273).

� áá¬®âà¨¬ â¥¯¥àì à¥è¥­¨¥ ­¥®¤­®à®¤­®© § ¤ ç¨ (2). � ª ª ª á®£« á­® (3) Re[e�i�(t)F0(t)] =
0, â® ie�i�(t)F0(t) | ¤¥©áâ¢¨â¥«ì­ ï ¢¥«¨ç¨­ , ¯®íâ®¬ã (2) ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥

Re
�
F (t)
iF0(t)

�
= c1(t); (10)

£¤¥

c1(t) =
c(t)

jG(t)jie�i�(t)F0(t)
: (11)

� á¨«ã (9) â®çª¨ z1; : : : ; zm ï¢«ïîâáï ¯à®áâë¬¨ ¯®«îá ¬¨,   â®çª  z0 |¯®«îá®¬ ¯®àï¤ª  k=2�m
äã­ªæ¨¨ F (z)=iF0(z). �ç¨âë¢ ï íâ®, ¯®á«¥¤­îî äã­ªæ¨î ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥

F (z)
iF0(z)

= 	(z) + i�0 +
k=2�mX
j=1

�j
(z � z0)j

+
mX
j=1

�j
z � zj

; (12)

£¤¥ 	(z) | ­®¢ ï ¨áª®¬ ï  ­ «¨â¨ç¥áª ï ¨ ®¤­®§­ ç­ ï ¢ ®¡« áâ¨ D äã­ªæ¨ï, �0 | ¯à®¨§-
¢®«ì­ ï ¤¥©áâ¢¨â¥«ì­ ï ¯®áâ®ï­­ ï, �j, �j | ­¥®¯à¥¤¥«¥­­ë¥ ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥.

� á¨«ã (10) ¨¬¥¥¬ ­  L

Re	(t) = c1(t)�
k=2�mX
j=1

Re
�j

(t� z0)j
�

mX
j=1

Re
�j

t� zj
: (13)

�â¨ §­ ç¥­¨ï Re	(t) ¤®«¦­ë ã¤®¢«¥â¢®àïâì ãá«®¢¨ï¬,  ­ «®£¨ç­ë¬ (7), â. ¥. ¤®«¦­ë ¢ë¯®«-
­ïâìáï á®®â­®è¥­¨ï

k=2�mX
j=1

Z
L

Re
�j

(t� z0)j
�k(t)ds+

mX
j=1

Z
L

Re
�j

t� zj
�k(t)ds =

Z
L

c1(t)�k(t)ds; k = 1;m: (14)

�â¨ á®®â­®è¥­¨ï ¯à¥¤áâ ¢«ïîâ á®¡®© á¨áâ¥¬ã m «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© á k ­¥-
¨§¢¥áâ­ë¬¨ Re �j , Im �j , Re�j , Im�j . � ­£ íâ®© á¨áâ¥¬ë à ¢¥­ m ([2], á. 388). �ç¨â ï ãá«®¢¨ï
(14) ¢ë¯®«­¥­­ë¬¨, ¯® §­ ç¥­¨ï¬ Re	(t) ä®à¬ã«ë (13) ­ å®¤¨¬ 	(z) á ¯®¬®éìî ®¯¥à â®à 
�¢ àæ , â®£¤  á®£« á­® (12)

F (z)
iF0(z)

= S

�
c1(t)�

k=2�mX
j=1

Re
�j

(t� z0)j
�

mX
j=1

Re
�j

t� zj
; z

�
+ i�0 +

k=2�mX
j=1

�j
(z � z0)j

+
mX
j=1

�j
z � zj

:
(15)

�â  ä®à¬ã«  ¤ ¥â ®¡é¥¥ à¥è¥­¨¥ ­¥®¤­®à®¤­®© § ¤ ç¨ ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (14). �­  § -
¢¨á¨â ®â k �m + 1 (á ãç¥â®¬ �0) ¤¥©áâ¢¨â¥«ì­ëå ¯®áâ®ï­­ëå. �à¨ c1(t) � 0 ®âáî¤  ¯®«ãç ¥¬
®¡é¥¥ à¥è¥­¨¥ ®¤­®à®¤­®© § ¤ ç¨ (3), á®¤¥à¦ é¥¥ k �m + 1 «¨­¥©­® ­¥§ ¢¨á¨¬ëå à¥è¥­¨©.
�â­®á¨â¥«ì­® ¯®á«¥¤­¥£® ãâ¢¥à¦¤¥­¨ï á¬. â ª¦¥ ([4], á. 280), £¤¥ ®â¬¥ç ¥âáï, çâ® § ¤ ç  (13)
¯à¨ c1(t) � 0 ¨¬¥¥â k �m+ 1 à¥è¥­¨©, ª®£¤  à ­£ á¨áâ¥¬ë à ¢¥­ m.

2. �ãáâì â¥¯¥àì 0 � k=2 < m. �¤¥áì ¢ ®â«¨ç¨¥ ®â ¯à¥¤ë¤ãé¥£® ­¥à ¢­®¥ ­ã«î ¢áî¤ã ­ 
L à¥è¥­¨¥ bF0(z) § ¤ ç¨ (3) ¡ã¤¥¬ ¨áª âì ¢ ª« áá¥ äã­ªæ¨©, ¨¬¥îé¨å ¢ ®¡« áâ¨ D ¨ ¯®«îáë.
�ãáâì P = m� k=2 ¨ N = m | á®®â¢¥âáâ¢¥­­® ç¨á«  ¯à®áâëå ¯®«îá®¢ ¨ ­ã«¥© äã­ªæ¨¨ bF0(z),
«¥¦ é¨å ¢­ãâà¨ ®¡« áâ¨ D, ¯® ¯à¨­æ¨¯ã  à£ã¬¥­â  N�P = k=2. �à¥¤¯®«®¦¨¬, çâ® ¯®«®¦¥­¨ï
¯®«îá®¢ d1; : : : ; dP § ¤ ­ë,   ¯®«®¦¥­¨ï ­ã«¥© z1; : : : ; zN ®âëáª¨¢ îâáï. � íâ®¬ á«ãç ¥ äã­ªæ¨ï

bF0(z)
mY
j=1

(z � qj)
kj=2

PY
j=1

(z � dj)
. NY

j=1

(z � zj)
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­¥ ¨¬¥¥â ­ã«¥© ¨ ¯®«îá®¢ ¢ ®¡« áâ¨ D. �®à¬ã«ë (5) ¨ (6) § ¬¥­ïâáï á«¥¤ãîé¨¬¨

�(z) = �i

�
ln bF0(z) +

PX
j=1

ln(z � dj)�
mX
j=1

ln(z � zj) +
mX
j=1

kj
2
ln(z � qj)

�
; (16)

Re�(t) = �(t) +
�

2
+ �nk +

PX
j=1

arg(z � dj)�
mX
j=1

arg(t� zj) +
mX
j=1

kj
2
arg(t� qj) (17)

­  Lk, k = 0;m, §¤¥áì arg(z � dj) ®¡®§­ ç ¥â â® ¦¥, çâ® ¨ arg(z � zj) ¯à¨ zj = dj ,   ãá«®¢¨ï¬ (8)
¡ã¤ãâ ®â¢¥ç âì á®®â­®è¥­¨ïZ

L

�
�(t) +

�

2
+

mX
j=1

kj
2
arg(t� qj)

�
�k(t)ds+ �

mX
j=1

nj

Z
Lj

�k(t)ds�

�

Z
L

� mX
j=1

arg(t� zj)�
PX
j=1

arg(t� dj)
�
�k(t)ds = 0; k = 1;m: (18)

�¨áâ¥¬  (18)  ­ «®£¨ç­  á®®â­®è¥­¨ï¬ (8), ¯®íâ®¬ã ¨§ ­¥¥ ¬®£ãâ ¡ëâì ­ ©¤¥­ë æ¥«ë¥ ç¨á« 
nj , zj , j = 1;m. � «¥¥ ¯® ä®à¬ã«¥ (17) ®¯à¥¤¥«¨¬ Re�(t) ¨ �(z). �®£¤  ¢ á¨«ã (16) ¡ã¤¥¬ ¨¬¥âì

bF0(z) =
�
ei�(z)

. mY
j=1

(z � qj)kj=2
� NY
j=1

(z � zj)
. PY

j=1

(z � dj): (19)

�â®¡ë ­ ©â¨ ®¡é¥¥ à¥è¥­¨¥ ­¥®¤­®à®¤­®© § ¤ ç¨ (2) (¨§ ª®â®à®£® ¯à¨ c(t) � 0 ®¯à¥¤¥«ï¥âáï
®¡é¥¥ à¥è¥­¨¥ ®¤­®à®¤­®© § ¤ ç¨ (3)), ãá«®¢¨¥ (2) § ¯¨è¥¬ ¢ ä®à¬¥

Re
�
F (t)

i bF0(t)

�
= bc(t); (20)

£¤¥

bc(t) = c(t)

jG(t)jie�i�(t) bF0(t)
: (21)

� á¨«ã (19) â®çª¨ z1; : : : ; zN ï¢«ïîâáï ¯à®áâë¬¨ ¯®«îá ¬¨ äã­ªæ¨¨ F (z)=i bF0(z), ¯®íâ®¬ã ¯®-
á«¥¤­îî äã­ªæ¨î ¬®¦­® ¨áª âì ¢ ¢¨¤¥

F (z)

i bF0(z)
= 	(z) + i�0 +

NX
j=1

�j
z � zj

; (22)

£¤¥ 	(z), �0, �j ®¡®§­ ç îâ â® ¦¥, çâ® ¨ ¢ ä®à¬ã«¥ (12). �âáî¤  á ãç¥â®¬ (20) ¨¬¥¥¬ ­  L

Re	(t) = bc(t)� NX
j=1

Re
�j

t� zj
: (23)

�â¨ §­ ç¥­¨ï ¤®«¦­ë ã¤®¢«¥â¢®àïâì ãá«®¢¨ï¬ ¢¨¤  (7), â. ¥. ¤®«¦­ë ¢ë¯®«­ïâìáï á®®â­®è¥­¨ï

NX
j=1

Z
L

Re
�j

t� zj
�k(t)ds =

Z
L

bc(t)�k(t)ds; k = 1;m; (24)

ª®â®àë¥ ¯à¥¤áâ ¢«ïîâ á®¡®© á¨áâ¥¬ã m «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© á 2N ­¥¨§¢¥áâ-
­ë¬¨ Re �j, Im �j . �à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (24), ®¯à¥¤¥«¨¢ ¯® ä®à¬ã«¥ (23) §­ ç¥­¨ï Re	(t),
­ å®¤¨¬ 	(z) á ¯®¬®éìî ®¯¥à â®à  �¢ àæ , â®£¤  ­  ®á­®¢ ­¨¨ (22) ¡ã¤¥¬ ¨¬¥âì

F (z)

i bF0(z)
= S

�bc(t)� NX
j=1

Re
�j

t� zj
; z

�
+ i�0 +

NX
j=1

�j
z � zj

: (25)
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�à ¢ ï ç áâì íâ®© ä®à¬ã«ë ¤®«¦­  ®¡à é âìáï ¢ ­ã«ì ¢ â®çª å d1; : : : ; dP , â. ª. ¢ ­¨å ®¡à é -
¥âáï ¢ ­ã«ì ¥¥ «¥¢ ï ç áâì á®£« á­® (19), â. ¥. ¤®«¦­ë ¢ë¯®«­ïâìáï á®®â­®è¥­¨ï

S

�bc(t)� NX
j=1

Re
�j

t� zj
; dl

�
+ i�0 +

NX
j=1

�j
dl � zj

= 0; l = 1; P : (26)

�á«®¢¨ï (24) ¨ 2P = 2m�k ¤¥©áâ¢¨â¥«ì­ëå á®®â­®è¥­¨©, à ¢­®á¨«ì­ëå (26), ¯à¥¤áâ ¢«ïîâ
á®¡®© á¨áâ¥¬ã «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© á ­¥¨§¢¥áâ­ë¬¨ Re �j , Im �j , �0.

� §à¥è¨¬®áâì à áá¬ âà¨¢ ¥¬®© ­¥®¤­®à®¤­®© § ¤ ç¨ § ¢¨á¨â ®â à ­£  ¯®á«¥¤­¥© á¨áâ¥¬ë.

3. �áâ ¥âáï ¨§ãç¨âì á«ãç © k < 0. � áá¬®âà¨¬ ®¤­®à®¤­ãî § ¤ çã (3) ¨ ¯ãáâì ¯®ª  ¨é¥âáï
¥¥ à¥è¥­¨¥ F0(z), ®â«¨ç­®¥ ®â ­ã«ï ¢áî¤ã ­  L. � ª ã¦¥ ®â¬¥ç «®áì, ¯à¨ íâ®¬ k=2 ¥áâì ç¨á«®
­ã«¥© äã­ªæ¨¨ F0(z) ¢ ®¡« áâ¨ D. �® íâ® ç¨á«® ­¥ ¬®¦¥â ¡ëâì ®âà¨æ â¥«ì­ë¬. �«¥¤®¢ â¥«ì­®,
¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ ®¤­®à®¤­ ï § ¤ ç  (3) ­¥ ¨¬¥¥â ç áâ­®£® à¥è¥­¨ï, ®â«¨ç­®£® ®â ­ã«ï
¢áî¤ã ­  L. �¥£ª® ¯à®¢¥à¨âì, çâ® ¢ íâ®¬ á«ãç ¥ ®¤­®à®¤­ ï § ¤ ç  (3) â ª¦¥ ­¥ ¨¬¥¥â à¥è¥­¨ï,
®¡à é îé¥£®áï ¢ ­ã«ì «¨èì ¢ ®â¤¥«ì­ëå â®çª å L.

� ª¨¬ ®¡à §®¬, ¯à¨ k < 0 ®¤­®à®¤­ ï § ¤ ç  (3) ­¥ ¨¬¥¥â ­¥­ã«¥¢ëå à¥è¥­¨©. �à¨ ¥¥ à¥è¥-
­¨¨ á ¯®¬®éìî ¬¥â®¤  à¥£ã«ïà¨§ãîé¥£® ¬­®¦¨â¥«ï ¯®á«¥¤­¥¥ ãâ¢¥à¦¤¥­¨¥ ­¥ áâ®«ì ®ç¥¢¨¤­®
¨ âà¥¡ã¥â á¯¥æ¨ «ì­®£® à áá¬®âà¥­¨ï ¨ ­¥¯à®áâ®£® ¤®ª § â¥«ìáâ¢  ([2], á. 389) ¢ á¢ï§¨ á â¥¬, çâ®
¯®ï¢«¥­¨¥ ¢ ªà ¥¢®¬ ãá«®¢¨¨ à¥è¥­¨ï F0(z) (¢ ­ è¨å ®¡®§­ ç¥­¨ïå) ®áâ ¥âáï ­¥§ ¬¥ç¥­­ë¬.

�¥®¤­®à®¤­ ï § ¤ ç  (2) ¤«ï á«ãç ï k < 0 à¥è ¥âáï ¯® â®© ¦¥ áå¥¬¥, çâ® ¨ ¢ ¯. 2.
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