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� áá¬ âà¨¢ ¥âáï § ¤ ç  á®¯àï¦¥­¨ï  ­ «¨â¨ç¥áª¨å äã­ªæ¨©, ã¤®¢«¥â¢®àïîé¨å § ¤ ­­ë¬
ãá«®¢¨ï¬ ­  ªãá®ç­®-£« ¤ª®© £à ­¨æ¥ à §¤¥«   ää¨­­® ¯à¥®¡à §®¢ ­­®© á®áâ ¢­®© ®¡« áâ¨.
� ¤ ç  á®¯àï¦¥­¨ï äã­ªæ¨©,  ­ «¨â¨ç¥áª¨å ­¥¯®áà¥¤áâ¢¥­­® ¢ á®áâ ¢­®© ®¡« áâ¨, ¨§ãç « áì
¢ [1].

�ãáâì ¢ ª®¬¯«¥ªá­®© ¯«®áª®áâ¨ C á®¤¥à¦¨âáï N ®¡« áâ¥© Dj (j = 1; N ), ®ç¥àç¥­­ëå ª®­-

âãà ¬¨ Lj =
njS
k=1

Ljk, £¤¥ Ljk =
^

djkdjk+1 | £« ¤ª¨¥ ¤ã£¨, djk | ã£«®¢ë¥ â®çª¨. �¡« áâ¨ Djjs

(s = 1; 2) ï¢«ïîâáï  ää¨­­ë¬¨ ®¡à § ¬¨ ®¡« áâ¥© Dj ¯à¨ ¯à¥®¡à §®¢ ­¨ïå zjs = x + �jsy,  

D0s | ®¡à § ¬¨ D0 = C n
NS
j=1

Dj ¯à¨ ¯à¥®¡à §®¢ ­¨ïå z0s = x + �0sy (Im�js 6= 0, �j1 6= �j2,

j = 0; N ). �®áâà®¨¬ äã­ªæ¨¨ �0s(z0s),  ­ «¨â¨ç¥áª¨¥ ¢ ®¡« áâïå ®¯à¥¤¥«¥­¨ï D0s, ¨¬¥îé¨¥ ¯®-
«îáë ¨«¨ «®£ à¨ä¬¨ç¥áª¨¥ ®á®¡¥­­®áâ¨ á ¨§¢¥áâ­ë¬¨ £« ¢­ë¬¨ ç áâï¬¨, ¨ äã­ªæ¨¨ �js(zjs),
 ­ «¨â¨ç¥áª¨¥ ¢ á®®â¢¥âáâ¢ãîé¨å ®¡« áâïå Djjs, ¯à¨ â ª¨å ãá«®¢¨ïå á®¯àï¦¥­¨ï ­  Lj :
¢ â®çª å £« ¤ª®áâ¨

Mjm[�+
j1(tj1);�

+
j2(tj2)]�M0m[��01(t01);�

�

02(t02)] = 0 (m = 1; 4); (1)

¢ ã£«®¢ëå â®çª å

lim
t!djk�0

�
Mjm

�
'+
j1(tj1)

�
@tj1
@jtj

��1
; '+

j2(tj2)
�
@tj2
@jtj

��1�
�

�M0m

�
'�01(t01)

�
@t01
@jtj

��1
; '�02(t02)

�
@t02
@jtj

��1��
= 0; (2)

lim
t!djk�0

fMjm[�
+
j1(tj1);�

+
j2(tj2)]�M0m[�

�

01(t01);�
�

02(t02)]g = 0; (3)

£¤¥ ®¯¥à â®àë ¤¥©áâ¢ãîâ ¯® ¯à ¢¨« ¬

Mjm[�j1(tj1);�j2(tj2)] = 2Re
�
a(j)m1�j1(tj1)

@tj1
@jtj + a(j)m2�j2(tj2)

@tj2
@jtj

�
(j = 0; N );

d'js(tjs)

dtjs
= �js(tjs), djk � 0 ®§­ ç ¥â áâà¥¬«¥­¨¥ â®çª¨ t ª®­âãà  Lj ª ã£«®¢®© â®çª¥ djk á®£« á-

­® ®à¨¥­â æ¨¨ (�) ¨«¨ ¯à®â¨¢ ®à¨¥­â æ¨¨ (+) ¤ã£¨, ��js(tjs) | £à ­¨ç­ë¥ §­ ç¥­¨ï äã­ªæ¨©

�js(zjs) ¯à¨ ¯®¤å®¤¥ ª ª®­âãàã á® áâ®à®­ë ®¡« áâ¨ Dj (§­ ª \+") ¨«¨ D0 (§­ ª \�"), a(j)m1, a
(j)
m2

| ¤à®¡­®-à æ¨®­ «ì­ë¥ äã­ªæ¨¨ ¢¥«¨ç¨­ �js, jtj =
p
x2 + y2, tjs 2 Ljjs, Ljjs |  ää¨­­ë©

®¡à § ª®­âãà  Lj ¯à¨ ¯à¥®¡à §®¢ ­¨¨ zjs = x + �jsy, tjs = tjs(jtj; arg t) ï¢«ïîâáï äã­ªæ¨ï¬¨
¯¥à¥¬¥­­ëå jtj ¨ arg t.
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� â ª®© § ¤ ç¥ ¯à¨¢®¤¨âáï àï¤ § ¤ ç ¬¥å ­¨ª¨  ­¨§®âà®¯­®© á¯«®è­®© áà¥¤ë, ­ ¯à¨¬¥à,
¯«®áª ï ¨  ­â¨¯«®áª ï â¥®à¨¨ ã¯àã£®áâ¨ [2], â¥à¬®ã¯àã£®áâ¨ [3], £¨¤à®¬¥å ­¨ª¨ [4] ¨ ¤à. �á«®-
¢¨ï (2) ¨ (3) ­¥ ï¢«ïîâáï âà¨¢¨ «ì­ë¬ á«¥¤áâ¢¨¥¬ ãá«®¢¨© (1), ®­¨ ®¯à¥¤¥«ïîâ ª« áá à¥è¥­¨ï
 ­ «®£¨ç­® â®¬ã, ª ª íâ® ¨¬¥¥â ¬¥áâ® ¢ § ¤ ç¥ �¨¬ ­  ([5], c. 444).

� áá¬®âà¨¬ á­ ç «  § ¤ çã á £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ (2) ¨ (3) ¤«ï ®ªà¥áâ­®áâ¨ ®¤­®© ã£«®¢®©
â®çª¨, ­ ¯à¨¬¥à, ¤«ï ¯à®áâ®àë ¯®«®¦¨¬ djk = 0.

�¥¬¬ .�á«¨ å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢­¥­¨¥

detC = 0; (4)

£¤¥

C = (crq) (r; q = 1; 8); (crq)r = (a(j)r1 !
�
j1s; a

(j)
r1 !

�
j1s; a

(j)
r2 !

�
j2s; a

(j)
r2 !

�
j2s; a

(0)
r1 !

�
01s; a

(0)
r1 !

�
01s; a

(0)
r2 !

�
02s; a

(0)
r2 !

�
02s);

a(j)rp =

(
a(j)rp ; r = 1; 4;

a(j)r�4;p; r = 5; 8;
s =

(
1; r = 1; 4;

2; r = 5; 8;
!jps = cos'(s)

jk + �jp sin'
(s)
jk (p = 1; 2);

'
(1)
jk = lim

t!djk+0
arg(t� djk); '

(2)
jk = lim

t!djk�0
arg(t� djk);

¨¬¥¥â ª®à­¨ � = �jkn 2 (0; 1), â® äã­ªæ¨¨ �js(zjs), ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬ (2), (3), ¨¬¥îâ
 á¨¬¯â®â¨ªã

�js(zjs) =
lX

n=1

O(jzjs � djksj�jkn�1); (5)

£¤¥ l | ç¨á«® ª®à­¥© � = �jkn ãà ¢­¥­¨ï (4).
�à ­¨ç­ë¥ ãá«®¢¨ï (2), (3) ¤®¯ãáª îâ ¯à¥®¡à §®¢ ­¨¥ ¯®¤®¡¨ï

'js(tjs) = A'js(Btjs); (6)

£¤¥ B;A(B) 2 R. �¨ää¥à¥­æ¨àãï á®®â­®è¥­¨ï (6) ¯® B, ¯®«ãç¨¬ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢-
­¥­¨ï d'js(Btjs)

'js(Btjs)
= d(Btjs)

Atjs

dA
dB
, ª®â®àë¥ ®¯à¥¤¥«ïîâ äã­ªæ¨¨ 'js(tjs) ª ª áâ¥¯¥­­ë¥. �à¥¤áâ ¢¨¬

 ­ «¨â¨ç¥áª¨¥ äã­ªæ¨¨ 'js(zjs) ¢ ¢¨¤¥

'js(zjs) = Ajs(zjs)z�js; (7)

£¤¥ Ajs(zjs) |  ­ «¨â¨ç¥áª¨¥ äã­ªæ¨¨, ®£à ­¨ç¥­­ë¥ ¨ ®â«¨ç­ë¥ ®â ­ã«ï ¯à¨ zjs = 0, � 2 R,  
®¤­®§­ ç­®áâì ä¨ªá¨àã¥âáï à §à¥§®¬ ¯® ®âà¨æ â¥«ì­®© ç áâ¨ ¢¥é¥áâ¢¥­­®© ®á¨.

�®¤áâ ¢«ïï (7) ¢ ãá«®¢¨ï (2), § ¯¨á ­­ë¥ ¢ «®ª «ì­ëå ¯®«ïà­ëå ª®®à¤¨­ â å r, � á ¯®«îá®¬
¢ ã£«®¢®© â®çª¥ ¨ ¯®«ïà­®© ®áìî Ox, ¨ ¯à¨à ¢­¨¢ ï ¢ëà ¦¥­¨ï ¯à¨ ®¤¨­ ª®¢ëå áâ¥¯¥­ïå r, ¯®-
«ãç¨¬ ®¤­®à®¤­ãî á¨áâ¥¬ã «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© ®â­®á¨â¥«ì­® ¢¥«¨ç¨­ Ajs(0).
�­  ¤®¯ãáª ¥â ­¥âà¨¢¨ «ì­®¥ à¥è¥­¨¥, ¯®áª®«ìªã ¥¥ ®¯à¥¤¥«¨â¥«¥¬ ï¢«ï¥âáï ¢¥«¨ç¨­  detC,
à ¢­ ï ­ã«î á®£« á­® (4). �á«®¢¨ï (3) ¡ã¤ãâ à¥ «¨§®¢ ­ë ­  ®á­®¢¥ (7), ¥á«¨ ãç¥áâì ãà ¢­¥­¨ï
®¤­®à®¤­®© á¨áâ¥¬ë ¨ à áªàëâì ­¥®¯à¥¤¥«¥­­®áâ¨ ¯à¨ r ! 0 ¨ � 2 (0; 1). �§ ¯à¥¤áâ ¢«¥­¨ï
d'js(zjs)

dzjs
= �js(zjs) ¨ (7) á«¥¤ãîâ  á¨¬¯â®â¨ç¥áª¨¥ ä®à¬ã«ë (5).

�â¬¥â¨¬ ­¥ª®â®àë¥ ç áâ­ë¥ á«ãç ¨ ª®à­¥© å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ï (4). �á«¨ § -
¤ ç  áâ ¢¨âáï ¤«ï ¯«®áª®áâ¨ á à §®¬ª­ãâë¬¨ «¨­¨ï¬¨ ¨«¨ ®¡« áâï¬¨ á â®çª ¬¨ ¢®§¢à â  ­ 
ª®­âãà¥, â® ¯®« £ ï ¢ (4) '(1)

jk = �, '(2)
jk = �� ¨ à¥è ï ¯®«ãç îé¥¥áï ¢ëà®¦¤¥­­®¥ ãà ¢­¥­¨¥

(â®¦¤¥áâ¢®) ¯ãâ¥¬ ¯¥à¥å®¤  á®£« á­® [6] ª ãà ¢­¥­¨î d

d'
(2)

jk

detC = 0 ¯à¨ '(1)
jk = �, '(2)

jk = ��,
­ ©¤¥¬ ç¥âëà¥åªà â­ë© ª®à¥­ì � = 0; 5. �à¨ a

(j)
m1 = a

(j)
m2 = 0 (m = 1; 4; j 6= 0) ãà ¢­¥­¨¥ (4)

¯¥à¥å®¤¨â ¢ ãà ¢­¥­¨¥, ¢áâà¥ç îé¥¥áï ¢ â¥®à¨¨  ­¨§®âà®¯­®© ã¯àã£®áâ¨ [7],

ch(�jkn lnu)� cos[�jkn(�2 � �1)] = j�0j2fch(�jkn lnu)� cos[�jkn(�2 + �1)]g; (8)
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£¤¥ u, �1, �2 | ¢¥«¨ç¨­ë, § ¢¨áïé¨¥ ®â '(1)
jk ¨ '(2)

jk , �0 = const, ¨ ¨¬¥¥â ¤¢  ª®à­ï �jk1; �jk2 2 (0; 1).

�á«¨ ¯®«®¦¨âì a(j)m1 =

(
a
(j)
m10i; m = 1; 2;

0; m = 3; 4;
a(j)m2 = 0 (m = 1; 4); a(j)m10 2 R, â® ®­® âà ­áä®à¬¨àã¥âáï

¢  ­ «®£¨ç­®¥ (8), ¨¬¥¥â ¤¢  ª®à­ï �jkn 2 (0; 1) ¨ ¨§¢¥áâ­® ¢ ¬¥å ­¨ª¥ á¯«®è­®© áà¥¤ë [8].
�áãé¥áâ¢«ïï ¢ (4) ¯à¥¤¥«ì­ë¥ ¯¥à¥å®¤ë ¯à¨ �j1 ! i, �j2 ! i, ¯®«ãç¨¬ sin[�('(1)

jk � '
(2)
jk )] =

�� sin('(1)
jk � '

(2)
jk ), �j sin[�('

(1)
jk � '

(2)
jk )] = �� sin('(1)

jk � '
(2)
jk ), ª®â®àë¥ ®¯à¥¤¥«ïîâ ç¥âëà¥ ª®à­ï

� 2 (0; 1) (â¥®à¨ï ¨§®âà®¯­®© ã¯àã£®áâ¨ [9], [10]). �¥à¥©¤¥¬ ª ®¡é¥¬ã á«ãç î § ¤ ç¨.

�¥®à¥¬ .�á«¨ å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢­¥­¨¥ (4) ¨¬¥¥â ¢ ª ¦¤®© ã£«®¢®© â®çª¥ ª®à­¨

� = �jkn, ¯à¨­ ¤«¥¦ é¨¥ ¨­â¥à¢ «ã (0; 1), â® § ¤ ç  á ãá«®¢¨ï¬¨ (1){(3) à §à¥è¨¬ .
�®£« á­® «¥¬¬¥ ¯à¥¤áâ ¢¨¬  ­ «¨â¨ç¥áª¨¥ äã­ªæ¨¨ �js(zjs) áã¬¬®© á¨­£ã«ïà­ëå á®áâ ¢«ï-

îé¨å �js1(zjs) ¨ ®£à ­¨ç¥­­ëå  ­ «¨â¨ç¥áª¨å äã­ªæ¨© �js2(zjs) ¢ ®¡« áâïå ¨å ®¯à¥¤¥«¥­¨ï

�js(zjs) = �js1(zjs) + �js2(zjs) (j = 0; N ; s = 1; 2): (9)

�¨­£ã«ïà­ë¥ á« £ ¥¬ë¥ § ¯¨áë¢ ¥¬ ­  ®á­®¢¥ ãáâ ­®¢«¥­­®£®  á¨¬¯â®â¨ç¥áª®£® ¯à¥¤áâ ¢«¥­¨ï
(5) ¢ ¢¨¤¥

�0s1(z0s) =
NX
j=1

njX
k=1

lX
n=1

[A(s)
0jkn�jkn(z0s) +B

(s)
0jkn�jkn(z0s)];

�js1(zjs) =
njX
k=1

lX
n=1

[A(s)
jkn�jkn(zjs) +B

(s)
jkn�jkn(zjs)];

(10)

£¤¥

�jkn(zjs) = �0jkn(zjs)� 1; �jkn(zjs) = �0jkn(zjs)� 1;

�0jkn(zgs) =
�
zgs � djk+1gs
zgs � djkgs

�1��jkn

; �0jkn(zgs) =
�

zgs � djkgs
zgs � djk�1gs

�1��jkn

(g = 0; N);

A
(s)
0jkn, B

(s)
0jkn, A

(s)
jkn, B

(s)
jkn | ª®íää¨æ¨¥­âë, djkgs |  ää¨­­ë© ®¡à § djk ¯à¨ ¯à¥®¡à §®¢ ­¨¨

zgs = x + �gsy. �ã­ªæ¨¨ �0jkn(zgs) (�0jkn(zgs)) ®¯à¥¤¥«¥­ë ¢ ª®¬¯«¥ªá­®© ¯«®áª®áâ¨ á à §à¥-

§®¬ ¯®
^

djkgsdjk+1gs (
^

djk�1gsdjkgs), ­  ¡¥à¥£ å ª®â®à®£® ¢ë¯®«­ïîâáï á®®â­®è¥­¨ï [�0jkn(tgs)]
� =

[�0jkn(tgs)]
+ exp[2�i(�jkn � 1)] ([�0jkn(tgs)]

� = [�0jkn(tgs)]
+ exp[2�i(1 � �jkn)]). �¥â¢¨ áâ¥¯¥­¥© ç¨á«¨-

â¥«ï ¨ §­ ¬¥­ â¥«ï ¢ë¡¨à îâáï ¨§ ãá«®¢¨ï lim
zgs!1

�0jkn(zgs) = 1 ( lim
zgs!1

�0jkn(zgs) = 1). �®¤áâ ¢«ïï

¯à¥¤áâ ¢«¥­¨ï (9), (10) ¢ ãá«®¢¨ï (2), (3), § ¯¨á ­­ë¥ ¢ «®ª «ì­ëå ¯®«ïà­ëå ª®®à¤¨­ â å, ã¡¥-
¦¤ ¥¬áï, çâ® ®­¨ à¥ «¨§ãîâáï á â®ç­®áâìî ¤® ¢¥«¨ç¨­ ¯®àï¤ª  O(1).

�®áâà®¨¬ ®£à ­¨ç¥­­ë¥ á« £ ¥¬ë¥  ­ «¨â¨ç¥áª¨å äã­ªæ¨© (9) á­ ç «  ¤«ï á«ãç ï ¯«®áª®-
áâ¨ á ®¤­®© ®¡« áâìî D1. �à¥¤áâ ¢¨¬ ¨å á ¯®¬®éìî ¨­â¥£à «  �®è¨

�0s2(z0s) = Gs(z0s) +
1
2�i

Z
L10s

u0s(�0s)d�0s
�0s � z0s

; (11)

�1s2(z1s) = as(z1s) +
1
2�i

Z
L11s

u1s(�1s)d�1s
�1s � z1s

; (12)

£¤¥ Gs(z0s) (s = 1; 2) | ¨§¢¥áâ­ë¥ £« ¢­ë¥ ç áâ¨ ¯®«îá®¢ ¨«¨ «®£ à¨ä¬¨ç¥áª¨¥ ®á®¡¥­­®áâ¨,
®¡ãá«®¢«¥­­ë¥ ä¨§¨ç¥áª®© áãé­®áâìî § ¤ ç¨ [2]{[5]; L10s ¨ L11s | ®¡à §ë ª®­âãà  L1 ¯à¨
¯à¥®¡à §®¢ ­¨ïå t0s = x + �0sy ¨ t1s = x + �1sy á®®â¢¥âáâ¢¥­­®. �®¤áâ ¢«ïï ¯à¥¤áâ ¢«¥­¨ï
(9){(12) ¢ £à ­¨ç­ë¥ ãá«®¢¨ï (1) ¨ ¯®« £ ï

Im
�
a
(0)
m1u01(t01)

@t01
@jtj + a

(0)
m2u02(t02)

@t02
@jtj � a

(1)
m1u11(t11)

@t11
@jtj � a

(0)
m2u12(t12)

@t12
@jtj

�
= 0 (m = 1; 4); (13)
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¯®«ãç¨¬ á¨áâ¥¬ã ¨­â¥£à «ì­ëå ãà ¢­¥­¨©

g1mu01(t01) + g2mu01(t01)
dt01
dt01

+ g3mu02(t02)
dt02
dt01

+ g4mu02(t02)
dt02
dt01

+

+
Z
L101

u01(�01)K1md�01 +
Z
L101

u01(�01)K2md� 01 +
Z
L102

u02(�02)K3md�02 +

+
Z
L102

u02(�02)K4md� 02 = 2�ipm(t; t) (m = 1; 4); (14)

£¤¥

pm(t; t) =M0m[G
�

1 (t01) + ��011(t01); G
�

2 (t02) + ��021(t02)]�
�M1m[a+1 (t11) + �+

111(t11); a
+
2 (t12) + �+

121(t12)];

Kpm =
2X

s=1

[gpmsk(�1s; t1s; �01; t01) + rpmsk(� 1s; t1s; �01; t01) +

+gpm0sk(�0s; t0s; �01; t01) + rpm0sk(� 0s; t0s; �01; t01)];

k(�js; tjs; �01; t01) =
d

dt01
ln[(�01 � t01)=(�js � tjs)] (j = 0; 1; p = 1; 4);

gpms, rpms, gpm0s, rpm0s, gpm ¯®áâ®ï­­ë¥. �®áª®«ìªã à¥ «¨§ãîâáï ãá«®¢¨ï (2), (3), â® äã­ªæ¨¨
pm(t; t) ®£à ­¨ç¥­ë ¢ ã£«®¢ëå â®çª å. �¤à  ¨­â¥£à «ì­ëå ãà ¢­¥­¨© Kpm ®¯à¥¤¥«ïîâáï  ­ «®-
£¨ç­® ([11], á. 55) ª ª ­¥¯à¥àë¢­ë¥ äã­ªæ¨¨ ­  ®¡à § å ª®­âãà®¢, ¯®íâ®¬ã á¨áâ¥¬  (14) ï¢«ï¥âáï
äà¥¤£®«ì¬®¢®©.

�«ï ¤®ª § â¥«ìáâ¢  à §à¥è¨¬®áâ¨ á¨áâ¥¬ë ¯®«®¦¨¬, çâ® äã­ªæ¨¨ eu01(t01) ¨ eu02(t02) ï¢«ï-
îâáï à¥è¥­¨¥¬ ®¤­®à®¤­®© á¨áâ¥¬ë, á®®â¢¥âáâ¢ãîé¥© (14). � ª®© á¨áâ¥¬¥ ®â¢¥ç îâ á®®â­®-
è¥­¨ï â¨¯  (1) ¤«ï £à ­¨ç­ëå §­ ç¥­¨© e��0s2(t0s) ¨ e�+

1s2(t1s)  ­ «¨â¨ç¥áª¨å äã­ªæ¨© (11) ¯à¨
Gs(z0s) = 0 ¨ (12) ¯à¨ as(z1s) = 0. �ç¨âë¢ ï  ¢â®¬®¤¥«ì­®áâì à¥è¥­¨© â¨¯  (6) ¤«ï â ª¨å ãá«®-
¢¨© ­  ®¡à § å «¨­¨¨ à §¤¥« , ­ å®¤¨¬, çâ® £à ­¨ç­ë¥ §­ ç¥­¨ï e��0s2(t0s) ¨ e�+

1s2(t1s) ï¢«ïîâáï
áâ¥¯¥­­ë¬¨ äã­ªæ¨ï¬¨,   â. ª. ®­¨ ã¤®¢«¥â¢®àïîâ à ¢¥­áâ¢ ¬ (1), â® e��0s2(t0s) = 0, e�+

1s2(t1s) = 0.
�§ ä®à¬ã« �®å®æª®£® á ãç¥â®¬ íâ¨å §­ ç¥­¨© á«¥¤ã¥â, çâ® ¯«®â­®áâ¨ á®®â¢¥âáâ¢ãîé¨å ¨­â¥-
£à «®¢ �®è¨ ï¢«ïîâáï £à ­¨ç­ë¬¨ §­ ç¥­¨ï¬¨  ­ «¨â¨ç¥áª¨å äã­ªæ¨© eu0s(t0s) = e�+

0s2(t0s),eu1s(t1s) = e��1s2(t1s). �¤®¢«¥â¢®àïï â¥¯¥àì à ¢¥­áâ¢ ¬ (13) ¯à¨ ãç¥â¥ á¢®©áâ¢   ¢â®¬®¤¥«ì­®áâ¨
(6), ­ å®¤¨¬, çâ® eu0s(t0s) = 0 ¨, â ª¨¬ ®¡à §®¬, á¨áâ¥¬  (14) à §à¥è¨¬  ([11], á. 415). �â¢¥à¦¤¥-
­¨¥ â¥®à¥¬ë ®áâ ¥âáï ¢ á¨«¥ ¨ ¤«ï ¯«®áª®áâ¨ á ®¡« áâï¬¨ Dj (j = 1; N). � íâ®¬ á«ãç ¥ äã­ªæ¨¨
�0s2(z0s) ¡¥à¥¬ ¢ ¢¨¤¥

�0s2(z0s) = Gs(z0s) +
1
2�i

NX
j=1

Z
Lj0s

uj0s(�0s)d�0s
�0s � z0s

;

  �js2(zjs) § ¯¨áë¢ îâáï  ­ «®£¨ç­® (12) ¤«ï ª ¦¤®© ®¡« áâ¨.
�«ï ª®­ªà¥â­ëå ä¨§¨ç¥áª¨å § ¤ ç â ª ï § ¤ ç  á®¯àï¦¥­¨ï ¤®¯®«­ï¥âáï ä¨§¨ç¥áª¨¬¨

ãá«®¢¨ï¬¨ [2]{[4], ®¡¥á¯¥ç¨¢ îé¨¬¨ ­ å®¦¤¥­¨¥ ¢á¥å ¯®áâ®ï­­ëå ¢ á¨­£ã«ïà­ëå á®áâ ¢«ïî-
é¨å  ­ «¨â¨ç¥áª¨å äã­ªæ¨©  ­ «®£¨ç­® [12].
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