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£¤¥ ï¤à® § ¤ ¥âáï ª ª ¬ âà¨æ -äãªæ¨ï K0(�; �0) = K(�0) + 2��0L(�0), ¯à¨ç¥¬

K(�) =
�

1 (�2 � 1=2)
(�2 � 1=2) 2[(�2 � 1=2)2 + 2]

�
; L(�) =

�
1 0
0 0

�
K(�);

®â®á¨â¥«ì® ¥¨§¢¥áâ®© ¢¥ªâ®à-äãªæ¨¨ h(x; �) á í«¥¬¥â ¬¨ h1(x; �) ¨ h2(x; �). �¤¥áì ¢¥«¨ç¨-
   =

p
2=5 | ¨§¢¥áâ®¥ ç¨á«® �à ¤â«ï. �à ¢¥¨¥ (0.1) ï¢«ï¥âáï à¥§ã«ìâ â®¬ «¨¥ à¨§ æ¨¨

ª« áá¨ç¥áª®£® ãà ¢¥¨ï �®«ìæ¬   á ®¯¥à â®à®¬ áâ®«ª®¢¥¨© ¢ ä®à¬¥ ��� (�å â £ à {
�à®áá {�àãª ) ¤«ï ¤¢ãå â®¬®£® £ §  (á¬.,  ¯à., [1]{[3]). �â® ãà ¢¥¨¥ ¨¬¥¥â ¨áª«îç¨â¥«ì®
¢ ¦®¥ § ç¥¨¥ ¢ ¯à¨ª« ¤ëå § ¤ ç å ª¨¥â¨ç¥áª®© â¥®à¨¨ £ §  ¨ ¯« §¬ë, â¥®à¨¨  íà®§®-
«¥©, íª®«®£¨¨,  ¢¨ æ¨®®© ¨ ª®á¬¨ç¥áª®© ¯à®¬ëè«¥®áâ¨ ([4], á. 185). � ç áâ®áâ¨, ¢ ¤ ®©
à ¡®â¥ ¢ ª ç¥áâ¢¥ í«¥¬¥â à®£® ¯à¨«®¦¥¨ï à §¢¨â®© â¥®à¨¨ ¬ë ¯®«ãç¨¬ â®ç®¥ à¥è¥¨¥
â ª  §ë¢ ¥¬®© § ¤ ç¨ ® â¥¬¯¥à âãà®¬ áª çª¥, ¢¯¥à¢ë¥ à áá¬®âà¥®© ¢ [5]. � áá¬ âà¨¢ ¥âáï
à §à¥¦¥ë© ¤¢ãå â®¬ë© £ §, § ¨¬ îé¨© ¯®«ã¯à®áâà áâ¢® x > 0. �¤ «¨ ®â áâ¥ª¨, «¥¦ -
é¥© ¢ ¯«®áª®áâ¨ x = 0, ¢ £ §¥ ¯®¤¤¥à¦¨¢ ¥âáï áâ æ¨® à®¥ â¥¬¯¥à âãà®¥ ¯®«¥. �®¢¥¤¥¨¥
£ §  ®¯¨áë¢ ¥âáï äãªæ¨¥© à á¯à¥¤¥«¥¨ï, ®¯à¥¤¥«¥¨¥ ª®â®à®© âà¥¡ã¥â à¥è¥¨ï ¬®¤¥«ì®£®
ãà ¢¥¨ï �®«ìæ¬  , ¢ ¯à®æ¥áá¥ ª®â®à®£® ¨ ¯à¨å®¤¨¬ ª (0.1).

�¥â®¤ ª ®¨ç¥áª®© ¬ âà¨æë, ¨á¯®«ì§ã¥¬ë© ¢ ¤ ®© áâ âì¥, ¢¯¥à¢ë¥ ¡ë« ¯à¨¬¥¥ ¢ [1]
¤«ï à¥è¥¨ï § ¤ ç¨ �¬®«ãå®¢áª®£® ¢ á«ãç ¥ ®¤® â®¬®£® £ § . �ãâì ¬¥â®¤  á®áâ®¨â ¢ ¯®áâà®-
¥¨¨ ¬ âà¨æë ª ®¨ç¥áª¨å à¥è¥¨© | \ª ®¨ç¥áª®© ¬ âà¨æë" ([6], á. 426) ãà ¢¥¨ï (0.1)
¨ ¯®á«¥¤ãîé¥¬ ¥¥ ¯à¨¬¥¥¨¨ ¤«ï à¥è¥¨ï ª®ªà¥âëå ªà ¥¢ëå § ¤ ç. �¥«ìî ¤ ®© áâ âì¨
ï¢«ï¥âáï áãé¥áâ¢¥ ï ¬®¤¨ä¨ª æ¨ï ®¯¨á ®£® ¬¥â®¤ , á â¥¬ çâ®¡ë, ¢®-¯¥à¢ëå, ¥£® ¬®¦®
¡ë«® ¨á¯®«ì§®¢ âì ¤«ï à¥è¥¨ï ®â¤¥«ìëå ä¨§¨ç¥áª¨å § ¤ ç,   ¢®-¢â®àëå, çâ®¡ë ® ¡¥§ âàã¤ 
¤®¯ãáª « ¤ «ì¥©è¨¥ ®¡®¡é¥¨ï ¤«ï à¥è¥¨ï æ¥«ëå ª« áá®¢ ãà ¢¥¨©. �®¤®¡ ï ¬¥â®¤¨ª  ¢
«¨â¥à âãà¥ ¤® á¨å ¯®à ®¯¨á   ¥ ¡ë« .

1. �®áâ ®¢ª  ªà ¥¢®© § ¤ ç¨

�à®¢¥¤ï § ¬¥ã ¯¥à¥¬¥®©, ¯¥à¥¯¨è¥¬ (0.1) ¢ ¢¨¤¥
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£¤¥ Q(�) =
h
(�2�1=2) 1

 0

i
, Q1(�0) =

h
(�02�1=2) 2

1 0

i
,   Y (x; �) =

h
Y1(x;�)
Y2(x;�)

i
| ®¢ ï ¥¨§¢¥áâ ï ¢¥ªâ®à-

äãªæ¨ï. �«¥¤ãï �¥©§ã ([7], á. 74), à §¤¥«ï¥¬ ¯¥à¥¬¥ë¥ ¢ ¯®«ãç¥®¬ ãà ¢¥¨¨ Y�(x; �) =
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e�x=��(�; �), � 2 C , � 2 R. �à¨å®¤¨¬, â ª¨¬ ®¡à §®¬, ª å à ªâ¥à¨áâ¨ç¥áª®¬ã ãà ¢¥¨î

(� � �)�(�; �) =
1p
�
�Q(�)n(�) +

2p
�
��

�
0 1
0 0

�
n1(�); � 2 R; � 2 C ; (1.2)

£¤¥ ¢¥ªâ®àë n(�) ¨ n1(�) ®¯à¥¤¥«ïîâáï ª ª ¬®¬¥âë ã«¥¢®£® ¨ ¯¥à¢®£® ¯®àï¤ª :

n(�) =
Z 1

�1
e��

2

Q1(�)�(�; �)d� ¨ n1(�) =
Z 1

�1
�e��

2

Q1(�)�(�; �)d�:

�¥ªâ®à-äãªæ¨¨ �(�; �) ¡ã¤¥¬  §ë¢ âì á®¡áâ¢¥ë¬¨ äãªæ¨ï¬¨,   á®®â¢¥âáâ¢ãîé¨¥ ¨¬ § -
ç¥¨ï � | á®¡áâ¢¥ë¬¨ § ç¥¨ï¬¨ å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï (1.2). �§ ãá«®¢¨ï ®à¬¨-
à®¢ª¨ ¤«ï ¢¥ªâ®à  n(�) ¯®«ãç ¥¬, çâ® n1(�) à ¢¥ â®¦¤¥áâ¢¥®¬ã ã«î. �® ¥áâì, ¢®§¢à é ïáì
ª (1.1), ¯®«ãç ¥¬

(� � �)�(�; �) =
1p
�
�Q(�)n(�): (1.3)

�§ (1.3) ¯à¨ � 2 R  ©¤¥¬ á®¡áâ¢¥ë¥ ¢¥ªâ®àë ¥¯à¥àë¢®£® á¯¥ªâà  �(�; �) = F (�; �)n(�).
�¤¥áì

F (�; �) =
1p
�
�P

1
� � �

Q(�) +B(�)�(� � �) (1.4)

| á®¡áâ¢¥ ï ¬ âà¨æ  ¥¯à¥àë¢®£® á¯¥ªâà , £¤¥ á¨¬¢®« P 1
x
®§ ç ¥â à á¯à¥¤¥«¥¨¥ | £« ¢-

®¥ § ç¥¨¥ ¨â¥£à «  ¯® �®è¨ ®â x�1, �(x) | ¨§¢¥áâ ï ¤¥«ìâ -äãªæ¨ï �¨à ª ,   B(�) |
¯à®¨§¢®«ì ï ¬ âà¨æ -äãªæ¨ï, ®¯à¥¤¥«ï¥¬ ï ãá«®¢¨¥¬ ®à¬¨à®¢ª¨
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2

Q�11 (�)�(�); � 2 R:

� âà¨æã-äãªæ¨î �(z) = I+ zp
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��z d�, £¤¥ I | ¥¤¨¨ç ï ¬ âà¨æ , ¡ã¤¥¬  §ë¢ âì

¤¨á¯¥àá¨®®© ¬ âà¨æ¥©,   ¥¥ ®¯à¥¤¥«¨â¥«ì �(z) | ¤¨á¯¥àá¨®®© äãªæ¨¥© § ¤ ç¨. �ë¯¨á ¢
¬ âà¨æã � ¢ ï¢®¬ ¢¨¤¥, ¯®«ãç¨¬
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£¤¥ �c(z) = 1 + zp
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��z | ¤¨á¯¥àá¨® ï äãªæ¨ï �¥àç¨ìï¨ ([4], á. 343). �á¯®«ì§ãï ¥¥

à §«®¦¥¨¥ ¢ ®ªà¥áâ®áâ¨ ¡¥áª®¥ç® ã¤ «¥®© â®çª¨, § ¬¥â¨¬
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  ¤¨á¯¥àá¨® ï äãªæ¨ï �(z) + 7
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�
1
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�
, jzj ! 1. �â® à §«®¦¥¨¥ ¯®ª §ë¢ ¥â, çâ® ¡¥áª®-

¥ç® ã¤ «¥ ï â®çª  ï¢«ï¥âáï ç¥âëà¥åªà â®© â®çª®© ¤¨áªà¥â®£® á¯¥ªâà , á®áâ®ïé¥£® ¨§
ã«¥© ¤¨á¯¥àá¨®®£® ãà ¢¥¨ï �(z) = 0. � ¯®¬®éìî ¯à¨æ¨¯   à£ã¬¥â  ¬®¦® ¯®ª § âì,
çâ® ª®¥çëå ª®¬¯«¥ªáëå ª®à¥© ¤¨á¯¥àá¨®®¥ ãà ¢¥¨¥ ¥ ¨¬¥¥â. �«ï íâ®£® ¯à¥¤áâ ¢¨¬
¤¨á¯¥àá¨®ãî äãªæ¨î ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥¨ï

�(z) = 22
1(z)
2(z); (1.7)
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�
, � = 1; 2, r(z) =

p
(z2 � 3=2)2 + 8. �ãªæ¨¨ 
�(z)

¨á¯ëâë¢ îâ à §àë¢   ¤¥©áâ¢¨â¥«ì®© ®á¨. �ë¤¥«¨¬ ¤¥©áâ¢¨â¥«ìãî ¨ ¬¨¬ãî ç áâì äãªæ¨©

�� (�)   «¨¨¨ à §àë¢ :
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�(�)� i
p
��e��

2

; � 2 R:
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�¨¬ë¥ ç áâ¨ 
�� (�) ®¡à é îâáï ¢ ã«ì «¨èì ¢ â®çª¥ � = 0, ¢ ª®â®à®© ¯à®¨§¢¥¤¥¨¥
22
�1 (�)


�
2 (�) ã«î ¥ à ¢®. �«¥¤®¢ â¥«ì®, ç¨á«® ¥¥ ã«¥© ¢ ª®¬¯«¥ªá®© ¯«®áª®áâ¨ á à §-

à¥§®¬ ¯® ¤¥©áâ¢¨â¥«ì®© ®á¨ ¢ëç¨á«ï¥âáï ¯®áà¥¤áâ¢®¬ ®¡®¡é¥®£® ¯à¨æ¨¯   à£ã¬¥â  [8]

N = [arg �(z)]C=(2�) � 2

¨«¨, ãç¨âë¢ ï (1.7), N = �1 + �2 � 2, £¤¥ �� = [��]C=(2�), �� = arg 
+
� | £« ¢®¥ § ç¥¨¥  à-

£ã¬¥â , C | § ¬ªãâë© ª®âãà ¢®ªàã£ à §à¥§  ¯® ¤¥©áâ¢¨â¥«ì®© ®á¨, ®à¨¥â¨à®¢ ë© ¯®
ç á®¢®© áâà¥«ª¥,   ¢ëà ¦¥¨¥ [: : : ]C ®§ ç ¥â ¯à¨à é¥¨¥   C äãªæ¨¨, áâ®ïé¥© ¢ ª¢ ¤à â-
ëå áª®¡ª å. � ª ª ª 
�(z) = 
�(�z) ¨ 
+

� (�) = 
�� (�), � 2 R (ç¥àâ   ¤ á¨¬¢®«®¬ ®§ ç ¥â
ª®¬¯«¥ªá®¥ á®¯àï¦¥¨¥), â® �� = 2

�
[��(�)](0;+1). �áá«¥¤ãï ¯®¢¥¤¥¨¥ äãªæ¨© ��(�), ¯®«ãç ¥¬

�1 = 0 ¨ �2 = 2. � ª¨¬ ®¡à §®¬, ¤¨á¯¥àá¨®®¥ ãà ¢¥¨¥ �(z) = 0 ¥ ¨¬¥¥â ¢ ª®¬¯«¥ªá®©
¯«®áª®áâ¨ ª®¥çëå ª®à¥©. �«¥¤®¢ â¥«ì®, ¡¥áª®¥ç® ã¤ «¥ ï â®çª  ï¢«ï¥âáï ¥¤¨áâ¢¥-
®© â®çª®© ¤¨áªà¥â®£® á¯¥ªâà  å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï, ª®â®à®© á®®â¢¥âáâ¢ãîâ ç¥âëà¥
á®¡áâ¢¥ëå ¢¥ªâ®à :

F1(�) = Q(�)
�
1
0

�
= 

�
�2 � 1=2

1

�
; F2(�) = Q(�)

�
0
1

�
=
�
1
0

�
;

F3(x; �) = (�� x)
�
�2 � 1=2

1

�
; F4(x; �) = (�� x)

�
1
0

�
:

�§ ¨å ¯¥à¢ë¥ ¤¢  ¯®«ãç îâáï ¥¯®áà¥¤áâ¢¥® ¨§ ãà ¢¥¨ï (1.3),   âà¥â¨© ¨ ç¥â¢¥àâë© |
á ¯à¨¬¥¥¨¥¬ â¥å¨ª¨, à §à ¡®â ®© �¥©§®¬ ¨ �¢ ©ä¥«¥¬ ([7], ¯à¨«.F, c. 331). �áå®¤ï ¨§
ä¨§¨ç¥áª¨å á®®¡à ¦¥¨©, £à ¨çë¥ ãá«®¢¨ï ãáâ ®¢¨¬ ¢ ¢¨¤¥

Y (0; �) = Y0(�); � > 0;

Y (x; �) = Yas(x; �); x!1; � < 0;
(1.8)

£¤¥ Y0(�) | ¯à®¨§¢®«ì ï ¢¥ªâ®à-äãªæ¨ï â ª ï, çâ® ¯à®¨§¢¥¤¥¨¥

�e��
2

[��0 (�)]
T [��(�)]�1Q1(�)Y0(�)

ã¤®¢«¥â¢®àï¥â ãá«®¢¨î ��¥«ì¤¥à    [0;+1] (¬ âà¨æ -äãªæ¨ï �0(z) ¡ã¤¥â ®¯à¥¤¥«¥  ¢® ¢â®-
à®¬ à §¤¥«¥),   Yas(x; �) § ¤ ¥âáï ª ª «¨¥© ï ª®¬¡¨ æ¨ï ç áâëå à¥è¥¨©:

Yas(x; �) = A0

�
1
0

�
+A1(�� x)

�
1
0

�
+A2

�
�2 � 1=2

1

�
+A3(x� �)

�
�2 � 3=2

1

�
: (1.9)

�¥è¥¨¥ £à ¨ç®© § ¤ ç¨ (1.1), (1.8) ¡ã¤¥¬ ¨áª âì ¢ ª« áá¥ ¢¥ªâ®à-äãªæ¨© Y (x; �), ¥¯à¥àë¢-
ëå ¯® x   ¬®¦¥áâ¢¥ 0 � x � +1 ¯à¨ ¢á¥å � 2 R, ã¤®¢«¥â¢®àïîé¨å ¯® � ãá«®¢¨î ��¥«ì¤¥à   
¯à®¬¥¦ãâª¥ [0;+1] ¯à¨ ¢á¥å 0 < x < +1 ¨ ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬ëå ¯® x   ¬®¦¥áâ¢¥
0 < x < +1 ¯à¨ ¢á¥å � 2 R. �« áá â ª¨å ¢¥ªâ®à-äãªæ¨© ®¡®§ ç¨¬ ç¥à¥§ R.

2. �¤®à®¤ ï ¢¥ªâ®à ï ªà ¥¢ ï § ¤ ç 

� áá¬®âà¨¬ ¢á¯®¬®£ â¥«ìãî ®¤®à®¤ãî ¢¥ªâ®àãî ªà ¥¢ãî § ¤ çã �¨¬  {�¨«ì¡¥àâ  á
¬ âà¨çë¬ ª®íää¨æ¨¥â®¬, «¥¦ éãî ¢ ®á®¢¥ (á¬. ¯ à £à ä 3) ¤®ª § â¥«ìáâ¢  ¯®«®âë á¨-
áâ¥¬ë á®¡áâ¢¥ëå ¢¥ªâ®à®¢ ¤¨áªà¥â®£® á¯¥ªâà  F�(x), F�(x; �), � = 1; 2, � = 3; 4, ¤®¯®«¥®©
¢¥ªâ®à ¬¨ ¥¯à¥àë¢®£® á¯¥ªâà  F (�; �), � 2 (0;1). �®«®â  á¨áâ¥¬ë á®¡áâ¢¥ëå ¢¥ªâ®à®¢ ¯®-
¨¬ ¥âáï ª ª ¢®§¬®¦®áâì à §«®¦¥¨ï ¯à®¨§¢®«ì®© ¢¥ªâ®à-äãªæ¨¨, ã¤®¢«¥â¢®àïîé¥© ãá«®-
¢¨î ��¥«ì¤¥à , ¯® á®¡áâ¢¥ë¬ ¢¥ªâ®à ¬ å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï. �â® à §«®¦¥¨¥ ¯®á«¥
¯®¤áâ ®¢ª¨ á®¡áâ¢¥ëå ¢¥ªâ®à®¢ á¢®¤¨âáï ª á¨£ã«ïà®¬ã ¨â¥£à «ì®¬ã ãà ¢¥¨î á ï¤à®¬
�®è¨, ª®â®à®¥ ¢ á¢®î ®ç¥à¥¤ì á¢®¤¨âáï ª ¥®¤®à®¤®© ªà ¥¢®© § ¤ ç¥.
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�â ª, à áá¬®âà¨¬ á«¥¤ãîéãî § ¤ çã:  ©â¨ ¬ âà¨æã ª ®¨ç¥áª¨å à¥è¥¨© X(z) ¤«ï ªà -
¥¢®© § ¤ ç¨, ¯®áâ ¢«¥®©   ¡¥à¥£ å à §à¥§  (0;+1):

X+(�) = �+(�)[��(�)]�1X�(�); � > 0; (2.1)

â. ¥.

[X+(�)]�1�+(�) = [X�(�)]�1��(�); � > 0: (2.10)

�®¬®¦¨¢ (2:10) á¯à ¢    Q�1(�)Q�1l (�) ¨ ¢¢¥¤ï ®¡®§ ç¥¨¥ W (z) = �(z)Q�1(z)Q�1l (z),
¯®«ãç¨¬ á«¥¤ãîéãî ªà ¥¢ãî § ¤ çã: [X+(�)]�1W+(�) = [X�(�)]�1W�(�), � > 0. �à¨ç¥¬ W (z)
¬®¦¥¬ ¢ë¯¨á âì ¢ ï¢®¬ ¢¨¤¥:

W (z) = �C(z)I +
1
4
�(z);

§¤¥áì �(z) =
h

1 �(z2�5=2)
1= 1=2�z2

i
.

� ª¨¬ ®¡à §®¬, ¤«ï ¤¨ £® «¨§ æ¨¨ ¬ âà¨æë W (z) ¤®áâ â®ç® ¯à¨¢¥áâ¨ ª ¤¨ £® «ì®¬ã
¢¨¤ã ¬ âà¨æã �(z). �ç¥¢¨¤®, çâ® ¤¨ £® «¨§¨àãîé ï ¬ âà¨æ  S(z) áãé¥áâ¢ã¥â ¨ ¨¬¥¥â ¢¨¤

S(z) =
� 1
2

�
z2 + 1

2
+ r(z)

�
1
2

�
z2 + 1

2
� r(z)

�
1= 1=

�
:

�¥¯¥àì S�1(z)W (z)S(z) = 
(z) = diagf
1(z);
2(z)g, £¤¥ ¯®-¯à¥¦¥¬ã


�(z) = �c(z) +
1
8

�
3
2
� z2 + (�1)�+1r(z)

�
; � = 1; 2; r(z) =

q
(z2 � 3=2)2 + 8:

� âà¨æ -äãªæ¨ï S(z) ï¢«ï¥âáï   «¨â¨ç¥áª®© ¢ ª®¬¯«¥ªá®© ¯«®áª®áâ¨, §  ¨áª«îç¥¨¥¬ ç¥-

âëà¥å â®ç¥ª ¢¥â¢«¥¨ï �a, �a (§¤¥áì ¨ ¤ «¥¥ ¢¥«¨ç¨  a =
q

3
4
+

p
41
4
+ i

q
� 3

4
+

p
41
4
), ¢ ª®â®àëå

äãªæ¨ï r(z) ®¡à é ¥âáï ¢ ã«ì. �®¥¤¨¨¬ â®çª¨ a ¨ a á �a ¨ �a á®®â¢¥âáâ¢¥®, ¯®«ãç¥ë¥
à §à¥§ë ®¡®§ ç¨¬ ç¥à¥§ �1 ¨ �2 (®ç¥¢¨¤®, à §à¥§ë ¥ ¯¥à¥á¥ª îâ ¤¥©áâ¢¨â¥«ì®© ®á¨). �¥-
¯¥àì S(z) ï¢«ï¥âáï ®¤®§ ç®©   «¨â¨ç¥áª®© ¬ âà¨æ¥©-äãªæ¨¥© ¢ ¯«®áª®áâ¨ C á à §à¥§®¬
� = �1 [ �2.

� âà¨çë© ª®íää¨æ¨¥â § ¤ ç¨ (2.1) ®¡®§ ç¨¬ ç¥à¥§

G(�) = �+(�)[��(�)]�1; � > 0:

�à®¬¥ â®£®, ¤«ï ®¤®§ ç®áâ¨ ¬ âà¨æë-äãªæ¨¨ X(�) ¥®¡å®¤¨¬® ¯®âà¥¡®¢ âì, çâ®¡ë   ¤®-
¯®«¨â¥«ìëå à §à¥§ å

X+(�) = X�(�); � 2 �: (2.2)

�ã¤¥¬ ¨áª âì à¥è¥¨¥ § ¤ ç¨ ¢ ¢¨¤¥

X(z) = S(z)U(z)S�1(z); (2.3)

£¤¥ U(z) = diagfU1(z); U2(z)g | ®¢ ï ¥¨§¢¥áâ ï ¤¨ £® «ì ï ¬ âà¨æ -äãªæ¨ï. �®£¤  (2.1)
¯¥à¥¯¨è¥âáï á«¥¤ãîé¨¬ ®¡à §®¬:

U+(�) = 
+(�)[
�(�)]�1U�(�); � > 0: (2.4)

�¥âàã¤® § ¬¥â¨âì, çâ® § ¤ ç  (2.4) ¢ á¨«ã ¤¨ £® «ì®áâ¨ ¬ âà¨æ U(�) ¨ 
(�) íª¢¨¢ «¥â 
¤¢ã¬ áª «ïàë¬ ªà ¥¢ë¬ § ¤ ç ¬:

U+
� (�) = 
+

� (�)[

�
� (�)]

�1U�� (�); � > 0; � = 1; 2: (2.5)

�¡à â¨¬áï â¥¯¥àì ª ãá«®¢¨î (2.2). �§ ä®à¬ã«ë (2.3) á«¥¤ã¥â, çâ® ãá«®¢¨¥ ®¤®§ ç®áâ¨ ¤«ï
¬ âà¨æë U(z) ä®à¬ã«¨àã¥âáï ¢ ¢¨¤¥ U+(�)T (�) = T (�)U�(�), � 2 �, £¤¥ T (�) = [ 0 1

1 0 ], â. ¥.

U+
1 (�) = U�2 (�); U�1 (�) = U+

2 (�); � 2 �; (2.6)
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£¤¥ U1(�) ¨ U2(�) | á®®â¢¥âáâ¢ãîé¨¥ ¤¨ £® «ìë¥ í«¥¬¥âë ¬ âà¨æë-äãªæ¨¨ U(�).
� ª¨¬ ®¡à §®¬, ¬ âà¨ç ï ªà ¥¢ ï § ¤ ç  (2.1), (2.2) íª¢¨¢ «¥â  ¢¥ªâ®à®© ªà ¥¢®© § -

¤ ç¥ (2.5), (2.6), ¥á«¨ à áá¬ âà¨¢ âì äãªæ¨¨ U1(�) ¨ U2(�) ª ª í«¥¬¥âë ¥ª®â®à®© ¢¥ªâ®à®©
äãªæ¨¨. �¥â®¤ à¥è¥¨ï â ª¨å § ¤ ç ¨§«®¦¥ ¢ [1]. �®£¤  ®ª®ç â¥«ì®  å®¤¨¬

U�(z) = (z � �1)U
(0)
� (z); � = 1; 2; (2.7)

£¤¥

U
(0)
1;2 (z) = exp[A(z) � r(z)(b(z) �R(z))]; (2.8)

¯à¨ç¥¬ §¤¥áì A(z) = 1
2�

1R
0

a(x) dx
x�z , B(z) = 1

2�

1R
0

b(x) dx
r(x)(x�z) , R(z) =

�1R
0

dx
r(x)(x�z) , £¤¥ a(x) =

�1(x) + �2(x)� 2�, b(x) = �2(x)� �1(x). �¥«¨ç¨  �1 ¢ë¡¨à ¥âáï â ª¨¬ ®¡à §®¬, çâ®¡ë äãªæ¨¨
U�(z) ¨¬¥«¨ ª®¥çë© ¯à¥¤¥« ¯à¨ jzj ! 1. �«ï íâ®£® à §«®¦¨¬ B(z) ¨ R(z) ¢ àï¤ �®à   ¢
®ªà¥áâ®áâ¨ ¡¥áª®¥ç® ã¤ «¥®© â®çª¨ ¨ ¯®âà¥¡ã¥¬ ¢ë¯®«¥¨ï ãá«®¢¨ï

1
2�

Z 1

0

b(x)
r(x)

dx =
Z �1

0

dx

r(x)
:

�ë¬¨ á«®¢ ¬¨, ¢¥«¨ç¨  �1 ®¯à¥¤¥«ï¥âáï ¨§ § ¤ ç¨ ®¡à é¥¨ï �ª®¡¨ ¤«ï í««¨¯â¨ç¥áª¨å
¨â¥£à «®¢.

� ª¨¬ ®¡à §®¬, ¥¨§¢¥áâ ï ¬ âà¨æ -äãªæ¨ï U(z) ¯®«®áâìî ¯®áâà®¥ . �«¥¤®¢ â¥«ì®, ¢
á¨«ã (2.3)  ©¤¥  ¨ ä ªâ®à-¬ âà¨æ X(z). �¤ ª® ®ç¥¢¨¤®, çâ® ®  ¥ ï¢«ï¥âáï ª ®¨ç¥áª®©,
¯®áª®«ìªã ¥¥ ®¯à¥¤¥«¨â¥«ì detX(z) = (z��l)2e2A(z) ¨¬¥¥â ã«¨ ¢â®à®£® ¯®àï¤ª  ¢ â®çª å z = 0
¨ z = �1. �® â®£¤  ª ®¨ç¥áª ï ¬ âà¨æ  �(z) á ®à¬ «ì®© ä®à¬®©   ¡¥áª®¥ç®áâ¨ ¤®«¦ 
¨¬¥âì ¢¨¤

�(z) =
1

z2(z � �1)2
X(z)P0(z); (2.9)

£¤¥ P0(z) | ¥ª®â®à ï ¯®«¨®¬¨ «ì ï ¬ âà¨æ  â ª ï, çâ® detP0(z) / z2(z � �1)2. �à¨ íâ®¬ ¢
á¨«ã (2.9) ¤®«¦ë ¢ë¯®«ïâìáï ãá«®¢¨ï

X(�)P0(�) = 0 ¯à¨ � = 0 ¨ � = �1 (2.100)

¨

d

d�
[X(�)P0(�)] = 0 ¯à¨ � = 0 ¨ � = �1: (2.1000)

�«¥¤ãï �ãáå¥«¨è¢¨«¨ ([6], á. 427), § ¯¨è¥¬ �(z)! K diagfz�{1 ; z�{2g, detK 6= 0, ¯à¨ jzj ! 1,
£¤¥ {1 ¨ {2 � {1 | ç áâë¥ ¨¤¥ªáë § ¤ ç¨ ä ªâ®à¨§ æ¨¨.

�¥¬¬  1. � áâë¥ ¨¤¥ªáë § ¤ ç¨ ä ªâ®à¨§ æ¨¨ (2:1), £¤¥ ¬ âà¨æ -äãªæ¨ï �(z) ¢ëç¨-
á«ï¥âáï ¯® ä®à¬ã«¥ (1:5), à ¢ë ¥¤¨¨æ¥.

�®ª § â¥«ìáâ¢®. �oªa¦e¬, çâ® {1 = {2 = 1. �®-¯¥à¢ëå, § ¬¥â¨¬, çâ® {1+{2 = {, ¯à¨ç¥¬
{ ®¯à¥¤¥«ï¥âáï ¨áª«îç¨â¥«ì® ¬ âà¨çë¬ ª®íää¨æ¨¥â®¬ § ¤ ç¨ [6]. � ¯®¬®éìî ä®à¬ã«ë
�ãáå¥«¨è¢¨«¨ ¨ (2.9) ¥¯®áà¥¤áâ¢¥® ¢ëç¨á«ï¥âáï { = 2.

� «¥¥, ¨á¯®«ì§ãï à ¢¥áâ¢® (2.9)  àï¤ã á â®çë¬ ¢ëà ¦¥¨¥¬ ¤«ï S(z) ¨ U�(z), ¬®¦¥¬
ãâ¢¥à¦¤ âì, çâ® ¯à¨ jzj ! 1

P0(z)! z3
�
a11z

�{1 a12z
�{2

a21z
�{1 a22z

�{2

�
;

®âªã¤  ®ç¥¢¨¤®, çâ® {1 > �2, ¯®áª®«ìªã ¢ ¯à®â¨¢®¬ á«ãç ¥ ¢â®à ï ª®«®ª  P (z) ¥®¡å®¤¨¬®
¤®«¦  â®¦¤¥áâ¢¥® à ¢ïâìáï ã«î, çâ® ¥¢®§¬®¦®. �à®¬¥ â®£®, ¨§ ä®à¬ã« (2.7), (2.8)
¢¨¤®, çâ® U2(z) ¨¬¥¥â ¢ â®çª¥ z = 0 ã«ì ¢â®à®£® ¯®àï¤ª , â. ¥. (2.10) ¯¥à¥¯¨áë¢ ¥âáï ¢ ¢¨¤¥
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[ � 1
0 0 ]P0(0) = 0 ¨ [ � 1

0 0 ]
d
d�
P0(�) = 0 ¯à¨ � = 0 ¨ [ 0 0

1 � ]P0(�l) = 0 ¤«ï ä®à¬ã«ë (2:100) ¢ â®çª¥ � = �1,

£¤¥ ¢¥«¨ç¨  � = �
2

�
r(�1) + �2

1 +
1
2

�
,   � = 2



�
r(0) � 1

2

��1
. �¥âàã¤® ¯à®¢¥à¨âì, çâ® � > 0, ¢

â® ¢à¥¬ï ª ª � < 0. �á«¨ ¯à¥¤¯®«®¦¨âì, çâ® í«¥¬¥âë ¢â®à®© ª®«®ª¨ P0(z) «¨¥©ë ¯® z, â®
¨§ à ¢¥áâ¢, ¯®«ãç¥ëå ¤«ï � = 0,  ¢â®¬ â¨ç¥áª¨ á«¥¤ã¥â ®â®è¥¨¥ P (0)

12 (z)=P
(0)
22 (z) = ���1.

�® íâ® ¯à®â¨¢®à¥ç¨â âà¥âì¥¬ã ¢ë¯¨á ®¬ã à ¢¥áâ¢ã, ¯®«ãç¥®¬ã ¤«ï � = �l, â. ª. � 6= ��1.
�«¥¤®¢ â¥«ì®, ¢â®à ï ª®«®ª  P0(z) ¤®«¦  ¡ëâì ª ª ¬¨¨¬ã¬ ª¢ ¤à â¨ç  ¯® z, â. ¥. {2 � 1.
� ª¨¬ ®¡à §®¬, ¨ {1 � 1, ®âªã¤  ®ª®ç â¥«ì® ¯®«ãç ¥¬ {1 = {2 = 1.

�à¥¦¤¥ ç¥¬ ¯¥à¥©â¨ ª ¥¯®áà¥¤áâ¢¥®¬ã ¢ëç¨á«¥¨î ª ®¨ç¥áª®© ¬ âà¨æë § ¤ ç¨ (2.1),
áä®à¬ã«¨àã¥¬ ¥ª®â®àë¥ á¢®©áâ¢ , ª®â®àë¬ ®  ¢ á«ãç ¥ áãé¥áâ¢®¢ ¨ï ¤®«¦  ¥®¡å®¤¨¬®
ã¤®¢«¥â¢®àïâì.

�¥¬¬  2. �ãé¥áâ¢ã¥â ¬ âà¨æ  ª ®¨ç¥áª¨å à¥è¥¨© �0(z) § ¤ ç¨ (2:1), ®áãé¥áâ¢«ïî-
é ï á«¥¤ãîéãî ä ªâ®à¨§ æ¨î ¤¨á¯¥àá¨®®© ¬ âà¨æë:

�(z) = �0(z)��T0 (�z): (2.11)

�®ª § â¥«ìáâ¢®. �ãáâì �(z) | ¥ª®â®à®¥ ª ®¨ç¥áª®¥ à¥è¥¨¥ § ¤ ç¨ (2.1). �¢¥¤¥¬ ®-
¢ãî äãªæ¨î 	(z) = �(z)��T (z), £¤¥ á¨¬¢®« ��T (z) ®§ ç ¥â [�T (z)]�1. �®£¤ , à áá¬®âà¥¢
	(�z) ¨ ¢®á¯®«ì§®¢ ¢è¨áì ç¥â®áâìî ¬ âà¨æë �(z), ¬®¦¥¬ ãâ¢¥à¦¤ âì, çâ® £à ¨çë¥ § ç¥-
¨ï

	�(��) = �+(�)[�+(�)]�T ;

	+(��) = ��(�)[��(�)]�T ;
� > 0;

à ¢ë ¬¥¦¤ã á®¡®©. �¥©áâ¢¨â¥«ì®, �(z) = �T (z),   ¨§ à ¢¥áâ¢  (2:10) á«¥¤ã¥â 	�(�z) =
	+(�z), � > 0. � ª¨¬ ®¡à §®¬, 	(z)   «¨â¨ç  ¢® ¢á¥© ª®¬¯«¥ªá®© ¯«®áª®áâ¨, §  ¨áª«î-
ç¥¨¥¬ ¯®«®¦¨â¥«ì®© ¤¥©áâ¢¨â¥«ì®© ¯®«ã®á¨, ¨¬¥¥â ª®¥çë© ¯®àï¤®ª   ¡¥áª®¥ç®áâ¨ ¨
ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (2.11). �«¥¤®¢ â¥«ì®, 	(z) = �(z)P(z), £¤¥ P(z) | ¥ª®â®à ï ¯®«¨®-
¬¨ «ì ï ¬ âà¨æ . �®§¢à é ïáì ª ®¯à¥¤¥«¥¨î 	(z), «¥£ª® ¯®«ãç ¥¬ ä ªâ®à¨§ æ¨î ¤¨á¯¥àá¨-
®®© ¬ âà¨æë

�(z) = �(z)P(z)�T (z): (2.12)

�¤¥áì �(z) | ¯à®¨§¢®«ì ï ª ®¨ç¥áª ï ¬ âà¨æ  § ¤ ç¨ (2.11), a P(z) | ¬ âà¨çë© ¯®«¨®¬,
®¯à¥¤¥«ï¥¬ë© ç áâë¬¨ ¨¤¥ªá ¬¨ § ¤ ç¨ [8].

�®áª®«ìªã «î¡ ï ¬ âà¨æ  ª ®¨ç¥áª¨å à¥è¥¨© § ¤ ç¨ (2.1) �(z) ¤®«¦  ã¤®¢«¥â¢®àïâì
ãá«®¢¨î (2.9), â® ¤«ï ¥¥ ¡ã¤¥â ¢ë¯®«ïâìáï

�(z) = �(z):

�à¨¬¥ïï ¥¥ ¤«ï ä ªâ®à¨§ æ¨¨ ¤¨á¯¥àá¨®®© ¬ âà¨æë �(z)   «®£¨ç® (2.12) ¨ ãç¨âë¢ ï
â®, çâ® �(z) = �(z) ¨ �(z) = �(�z) = �T (z), ¤«ï á®®â¢¥âáâ¢ãîé¥© ¯®«¨®¬¨ «ì®© ¬ âà¨æë
¯®«ãç¨¬ P(z) = PT (z) ¨ P(z) = P(z). �à®¬¥ â®£®, ¯® ®¯à¥¤¥«¥¨î ª ®¨ç¥áª®© ¬ âà¨æë
�(z) ! K diagfz�{1 ; z�{2g, detK 6= 0, ¯à¨ jzj ! 1, â. ¥. ¨§ à ¢¥áâ¢  (2.12) á ãç¥â®¬ (1.6)
¯®«ãç ¥¬ á®®â®è¥¨¥

P(z)! � 1
z2

�
z{1 0
0 z{2

�
K�1

"
9
10

1p
10

1p
10

1
2

#
K

�
(�z){1 0

0 (�z){2
�
:

�®«®¦¨¬

�0(z) = �(z)K�1
"q

7
10

1p
5

0 1p
2

#
;

§¤¥áì �0(z) | ª ®¨ç¥áª®¥ à¥è¥¨¥ § ¤ ç¨ (2.11), ¯à¨ç¥¬ �0(z) = �0(z). �® {1 = {2 = 1 ¢ á¨«ã
«¥¬¬ë 1, á«¥¤®¢ â¥«ì®, ä ªâ®à¨§ æ¨ï (2.12) ¤«ï ¬ âà¨æë �0(z) ¯¥à¥¯¨è¥âáï ¢ ¢¨¤¥ (2.11).

64



� ª¨¬ ®¡à §®¬, ¬ë ¯®ª § «¨, çâ® áãé¥áâ¢ã¥â ¥ª®â®à ï ª ®¨ç¥áª ï ¬ âà¨æ  �0(z) ªà ¥-
¢®© § ¤ ç¨ (2.1), ã¤®¢«¥â¢®àïîé ï ãá«®¢¨ï¬

�(z) = �0(z)�
�T
0 (�z) ¨ lim

jzj!1
z�0(z) =

"q
7
10

1p
5

0 1p
2

#
: (2.13)

�®åà ¨¬ ¨ ¤ «¥¥ ®¡®§ ç¥¨¥ �0(z) ¤«ï â ª®£® ª ®¨ç¥áª®£® à¥è¥¨ï, áãé¥áâ¢®¢ ¨¥ ¨
á¢®©áâ¢  ª®â®à®£® ®¡®á®¢ ë ¢ëè¥. �®£¤ , ª ª ¡ë«® ¯®ª § ®, ¬ âà¨æ -äãªæ¨ï �0(z) ¯à¥¤-
áâ ¢«ï¥âáï ¢ ¢¨¤¥

�0(z) =
1

z2(z � �1)2
X(z)P0(z); (2.14)

§¤¥áì X(z) | ä ªâ®à-¬ âà¨æ , ¯®áâà®¥ ï à ¥¥, a P0(z) | á®®â¢¥âáâ¢ãîé ï ¯®«¨®¬¨ «ì ï
¬ âà¨æ . � ¬¥â¨¬, çâ® ¨§ ¯®¢¥¤¥¨ï P0(z)   ¡¥áª®¥ç®áâ¨ á«¥¤ã¥â P0(z) = A+Bz + Cz2, £¤¥
A, B, C | ç¨á«®¢ë¥ ¤¥©áâ¢¨â¥«ìë¥ ¬ âà¨æë 2� 2, ¯à¨ç¥¬ ¬ âà¨æ  C  å®¤¨âáï ¨§ ä®à¬ã«ë
(2.13)

C =
�
c11q0 c12p0
0 c22p0

�
; p0 = U (0)

1 (1); q0 = U (0)
2 (1);

§¤¥áì ¨ ¤ «¥¥ c11 =
q

7
10
, c12 = 1p

5
, c22 = 1p

2
. � ®¢ëå ®¡®§ ç¥¨ïå ä®à¬ã«ë (2:100), (2:1000)

¯¥à¥¯¨èãâáï ¢ ¢¨¤¥ �
1= 1

2
(r(0)� 1

2
)

0 0

�
A = 0;

�
1= 1

2
(r(0)� 1

2
)

0 0

�
B = 0 (2.15)

¢ â®çª¥ z = 0 ¨ �
0 0
1 �

�
(A+B�1) = ��2

1

�
0 0

c11q0 (c12 + �c22)p0

�
;

�
0 0
1 �

�
B +

�
0 0
0 �

�
(A+B�1) = �2�l

"
0 0q
7
10
q0 (c12 + �c22 + c22

2
��1)p0

# (2.16)

¢ â®çª¥ z = �1. �¤¥áì ¨ ¤ «¥¥ ¢¥«¨ç¨ë

� = �
2

�
r(�1) + �2

1 +
1
2

�
; � = �

2

�
2�3

1 � 3�1

r(�1)
+ 2�1

�
: (2.17)

�¢¥¤¥¬ ®¡®§ ç¥¨¥ 
2
(r(0) � 1

2
) = 1

�
. �¥âàã¤® ¯à®¢¥à¨âì, çâ® � > 0. �®£¤  à¥è¥¨¥ ãà ¢¥¨©

(2.15), (2.16) § ¯¨è¥âáï ¢ ¢¨¤¥

A =
�
a11 a12
��a11 ��a12

�
; B =

�
b11 b12
��b11 ��b12

�
;

§¤¥áì

a11 =
�3
1

1� ��

�
��

1� ��
+

1
�1

�
c11q0;

b11 = � �2
1

1� ��

�
��

1� ��
+

2
�1

�
c11q0;

a12 =
�3
1

1� ��

�
c12 � �c22
1� ��

�� +
c12 + (�+ �)c22

�1

�
p0; (2.18)

b12 = � �2
1

1� ��

�
c12 + �c22
1� ��

�� +
2(c12 + (�+ �

2
)c22)

�1

�
p0;

£¤¥ �, � ®¯à¥¤¥«ïîâáï ¯® ä®à¬ã« ¬ (2.17),   �1 | ¨§ § ¤ ç¨ ®¡à é¥¨ï �ª®¡¨ ¤«ï í««¨¯â¨ç¥-
áª¨å ¨â¥£à «®¢.

65



� ª¨¬ ®¡à §®¬, ¨áª®¬ ï ¯®«¨®¬¨ «ì ï ¬ âà¨æ   ©¤¥ . � á¨«ã (2.14) ¬®¦¥¬ ãâ¢¥à-
¦¤ âì, çâ® ®ª®ç â¥«ì® ¯®áâà®¥  ¨ ª ®¨ç¥áª ï ¬ âà¨æ  à¥è¥¨© ªà ¥¢®© § ¤ ç¨ (2.1).

3. �¥®à¥¬  ® ¯®«®â¥

�¤¥áì ¤®ª ¦¥¬ â¥®à¥¬ã ® à §«®¦¥¨¨ à¥è¥¨ï ªà ¥¢®© § ¤ ç¨ ¯® á®¡áâ¢¥ë¬ ¢¥ªâ®à ¬
å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï (¨«¨, ¨ ç¥, â¥®à¥¬ã ® ¯®«®â¥ á¨áâ¥¬ë á®¡áâ¢¥ëå ¢¥ªâ®à®¢
å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï).

�¥®à¥¬ . � ¤ ç  (1:1) á £à ¨çë¬¨ ãá«®¢¨ï¬¨ (1:8) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥, ¯à¥¤-

áâ ¢«ï¥¬®¥ ¢ ¢¨¤¥ à §«®¦¥¨ï ¯® á®¡áâ¢¥ë¬ äãªæ¨ï¬ á®®â¢¥âáâ¢ãîé¥£® å à ªâ¥à¨áâ¨-

ç¥áª®£® ãà ¢¥¨ï

Y (x; �) = Yas(x; �) +
Z 1

0

F (�; �)a(�)e�x=�d�; (3.1)

§¤¥áì ª®íää¨æ¨¥â ¥¯à¥àë¢®£® á¯¥ªâà  a(�) | ¢¥ªâ®à ï äãªæ¨ï, ¥¯®áà¥¤áâ¢¥® ¢ëç¨-

á«ï¥¬ ï   ®á®¢ ¨¨ ä®à¬ã« (3:5), (3:7), (3:8), F (�; �) ®¯à¥¤¥«ï¥âáï ä®à¬ã«®© (1:4), a Yas(x; �)
| á®®â®è¥¨¥¬ (1:9), £¤¥ A1, A3 | ¥ª®â®àë¥ § ¤ ë¥ ª®íää¨æ¨¥âë ¤¨áªà¥â®£® á¯¥ªâà ,

  A0, A2 § ¤ îâáï ä®à¬ã« ¬¨ (3:9).

�®ª § â¥«ìáâ¢®. �®«®¦¨¢ ¢ ä®à¬ã«¥ (3.1) x = 0, ¯à¨ ¯®¬®é¨ £à ¨çëå ãá«®¢¨© (1.8)
¬®¦¥¬ § ¯¨á âì

Y0(�) = Yas(0; �) +
Z 1

0
F (�; �)a(�)d�; � > 0:

�®á¯®«ì§®¢ ¢è¨áì (1.4), ¯®á«¥ ®ç¥¢¨¤ëå ¯à¥®¡à §®¢ ¨© ¯®«ãç¨¬

�e��
2

Q1(�)Y0(�) = �e��
2

Q1(�)Yas(0; �) +
1p
�
�e��

2

Q1(�)Q(�)
Z 1

0

�a(�)
� � �

d� +�(�)�a(�) (3.2)

¯à¨ � > 0. �¢¥¤ï ®¢ãî ¢¥ªâ®à-äãªæ¨î

A(z) =
1p
�

Z 1

0

�a(�)
� � z

d� (3.3)

¨ ¯à¨¬¥ïï ª ¥© ¨ ª ¤¨á¯¥àá¨®®© ¬ âà¨æ¥ �(z) ä®à¬ã«ë �®å®æª®£®{�«¥¬¥«ï, ¯¥à¥¯¨è¥¬
(3.2) ¢ ¢¨¤¥

�+(�)A+(�)� ��(�)A�(�) + 2i
p
��e��

2

Q1(�)Yas(0; �) = 2i
p
��e��

2

Q1(�)Y0(�);

â. ¥.

�+(�)[A+(�) +Q�1(�)Yas(0; �)] � ��(�)[A�(�) +Q�1(�)Yas(0; �)] = 2i
p
��e��

2

Q1(�)Y0(�)

¯à¨ � > 0. �®á¯®«ì§®¢ ¢è¨áì à¥§ã«ìâ â ¬¨ ¯à¥¤ë¤ãé¥£® ¯ à £à ä , ¯®á«¥ ®ç¥¢¨¤®© ¯®¤áâ -
®¢ª¨ ¯®«ãç ¥¬

[�+
0 (�)]

T [A+(�) +Q�1(�)Yas(0; �)] � [��0 (�)]
T [A�(�) +Q�1(�)Yas(0; �)] =

= 2i
p
��e��

2

[��0 (�)]
T [��(�)]�1Q1(�)Y0(�); � > 0: (3.4)

�ç¨âë¢ ï ¯®¢¥¤¥¨¥   ¡¥áª®¥ç®áâ¨ ¬ âà¨æ ¨ ¢¥ªâ®à®¢, ¢å®¤ïé¨å ¢ ªà ¥¢®¥ ãá«®¢¨¥ (3.4),
¬®¦¥¬ § ¯¨á âì ®¡é¥¥ à¥è¥¨¥ ¥®¤®à®¤®© § ¤ ç¨

A(z) = �Q�1(z)Yas(0; z) + ��T0 (z)
�
�(z) +

�
C1

C2

��
; � > 0: (3.5)

�¤¥áì �(z) § ¯¨áë¢ ¥âáï ª ª ¨â¥£à « â¨¯  �®è¨:

�(z) =
1p
�

Z 1

�1
�e��

2

[��0 (�)]
T [��(�)]�1Q1(�)Y0(�)

d�

�� z
:
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�ëç¨á«¨¬ ¯¥à¢®¥ á« £ ¥¬®¥ ¢ ä®à¬ã«¥ (3.5)

Q�1(z)Yas(x; z) = (A0 +A1z)
�
0
1

�
+
A2



�
1
0

�
+A3z

��1=
1

�
: (3.6)

�®áâà®¨¢ ¬ âà¨æã, ®¡à âãî ª  ©¤¥®© ¯®«¨®¬¨ «ì®©, ¬®¦¥¬ § ¯¨á âì

��T0 (z) =
1

c11c22
X�T (z)�(z); (3.7)

£¤¥ ¬ âà¨æ  �(z) =
h
��(a12+b12z)+c22p0z2 �(a11+b11z)

�a12�b12z�c12p0z2 a11+b11z+c11q0z
2

i
.

� §«®¦¨¬ ¢ àï¤ �®à   äãªæ¨¨ A(z), B(z), R(z), U1(z), U2(z) ¢ ®ªà¥áâ®áâ¨ ¡¥áª®¥ç®
ã¤ «¥®© â®çª¨:

1
U1(z)

=
1
p0

+ p�1
1
z
+ � � � ; 1

U2(z)
=

1
q0
+ q�1

1
z
+ � � � ; jzj ! 1;

§¤¥áì q0 = eB�2�R�2 , q0q�1 = e�A�1�B�3+R�3 , p0 = e�B�2+R�2 , q0q�1 = e�A�1+B�3�R�3 , £¤¥ Ak, Bk,
Rk | á®®â¢¥âáâ¢ãîé¨¥ ª®íää¨æ¨¥âë à §«®¦¥¨ï ¢ àï¤ �®à   äãªæ¨© A(z), B(z) ¨ R(z).
�á¯®«ì§ãï ä®à¬ã«ë (3.6) ¨ (3.7), ¢ë¯¨è¥¬ «®à ®¢áª®¥ à §«®¦¥¨¥ ¢ ®ªà¥áâ®áâ¨ â®çª¨ z =1
¯à ¢®© ç áâ¨ à ¢¥áâ¢  (3.5). �à¨à ¢¨¢ ï ª ã«î ª®íää¨æ¨¥âë ¯à¨ z ¨ z2 ¢ ¢¥àå¥© ¨ ¨¦¥©
áâà®ª å, ª ª à¥§ã«ìâ â ¯®«ãç¨¬

C1 = �c11

A3; C2 = c22A1;

â. ¥.

C1 = �
p
7
2
A3; C2 =

1p
2
A1; (3.8)

A0 = A1

�
�1 + q0q�1 +

b11
c11

(p0(1 + �)� q0�)
�
+A3

�
�1 + p0p�1 +

b12
c12

(p0(1 + �)� q0�)
�
;

A2 = A1

b11
c11

q0� �A3

�
�1 + p0p�1 � b12

c12
q0�

�
: (3.9)

�¤¥áì

q0 = exp
�
1
2�

Z 1

0

�b(�)
r(�)

d� �
Z �1

0

� d�

r(�)

�
; p0 = exp

�
� 1
2�

Z 1

0

�b(�)
r(�)

d� +
Z �1

0

� d�

r(�)

�
;

q0q�1 = exp
�
� 1
2�

Z 1

0

�
a(�) +

� 2b(�)
r(�)

�
d� +

Z �1

0

� 2d�

r(�)

�
;

p0p�1 = exp
�
1
2�

Z 1

0

�
� a(�) +

� 2b(�)
r(�)

�
d� �

Z �1

0

� 2d�

r(�)

�
;

a b11, b12 ®¯à¥¤¥«ïîâáï ¯® ä®à¬ã« ¬ (2.18). �®íää¨æ¨¥âë ¥¯à¥àë¢®£® á¯¥ªâà  à §«®¦¥¨ï
(3.1) â ª¦¥  å®¤ïâáï ®¤®§ ç®   ®á®¢ ¨¨ ä®à¬ã« �®å®æª®£® ¤«ï äãªæ¨¨ (3.3).

� ª á«¥¤ã¥â ¨§ ä®à¬ã«ë (3.1), à¥è¥¨¥ £à ¨ç®© § ¤ ç¨ ¯à¨ ¤«¥¦¨â ª« ááã R, ¢¢¥¤¥-
®¬ã ¢ ª®æ¥ x 1.

� ¬¥ç ¨¥. �¥âàã¤® § ¬¥â¨âì, çâ® ¬¥â®¤, ®¯¨á ë© ¢ ¤ ®© áâ âì¥, ¬®¦¥â ¡ëâì ¥áâ¥-
áâ¢¥ë¬ ®¡à §®¬ ®¡®¡é¥   ª« ááë ãà ¢¥¨©,   «®£¨çëå (0.1), £¤¥ ï¤à® § ¤ ¥âáï ª ª
¬ âà¨æ -äãªæ¨ï á ¯®«¨®¬¨ «ìë¬¨ í«¥¬¥â ¬¨, ¤®¯ãáª îé ï à §¤¥«¥¨¥ ¯¥à¥¬¥ëå.
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