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�¢¥¤¥­¨¥

�§¢¥áâ­®, çâ® ®¯¥à â®à á¨­£ã«ïà­®£® ¨­â¥£à¨à®¢ ­¨ï

(S')(t) � 1
�i

Z
�

(� � t)�1'(�)d�;

£¤¥ ¨­â¥£à « ¯®­¨¬ ¥âáï ¢ á¬ëá«¥ £« ¢­®£® §­ ç¥­¨ï ¯® �®è¨, ¯à¨ ¤®áâ â®ç­® ®¡é¨å ¯à¥¤¯®«®-
¦¥­¨ïå ­  ¯«®â­®áâì '(t) ¨ ¯à®áâãî § ¬ª­ãâãî ªà¨¢ãî � ï¢«ï¥âáï ¨­¢®«îâ¨¢­ë¬ ®¯¥à â®à®¬.
�®áâ â®ç­® ¯®âà¥¡®¢ âì, ­ ¯à¨¬¥à, çâ®¡ë '(t) 2 Lp(�), p > 1 ([1], á. 13). �­®¦¥áâ¢® ­¥¯®¤¢¨¦-
­ëå â®ç¥ª ®¯¥à â®à  á®¢¯ ¤ ¥â á ¬­®¦¥áâ¢®¬ äã­ªæ¨©, £®«®¬®àä­ëå ¢­ãâà¨ �,   à¥è¥­¨ï
ãà ¢­¥­¨ï

S' = �' (1)

£®«®¬®àä­ë ¢­¥ � ¨ ¨áç¥§ îâ ­  ¡¥áª®­¥ç­®áâ¨.
� ¤ ­­®© à ¡®â¥ ¨§ãç îâáï á¢®©áâ¢  ¡¨®àâ®£®­ «ì­ëå á¨áâ¥¬, ¯®à®¦¤ ¥¬ëå ¨­¢®«îâ¨¢­ë-

¬¨ ®¯¥à â®à ¬¨, ï¤à  ª®â®àëå ¨¬¥îâ ¡®«¥¥ á«®¦­ãî áâàãªâãàã, ç¥¬ ï¤à® �®è¨. �ãáâì R |
ª¢ ¤à â á ¢¥àè¨­ ¬¨ ¢ â®çª å t1 = �t3 = � 1

2
(1 + i), t2 = �t4 = 1

2
(1 � i), ¯¥à¥ç¨á«¥­­ë¬¨ ¢ ¯®-

àï¤ª¥ ¯®«®¦¨â¥«ì­®£® ®¡å®¤  £à ­¨æë, ¨ � = @R. �¥«ì áâ âì¨ | ¨áá«¥¤®¢ ­¨¥ ¨­â¥£à «ì­®£®
®¯¥à â®à 

(S')(t) � 1
�i

Z
�
E(� � t)'(�)d� (2)

á ­¥ç¥â­®© ï¤¥à­®© äã­ªæ¨¥©

E(z) = z�1 + (z + 1 + i)�1 + (z + 1� i)�1 + (z � 1 + i)�1 + (z � 1� i)�1; (3)

  â ª¦¥ ¯®à®¦¤ ¥¬ëå ¨¬ ¡¨®àâ®£®­ «ì­® á®¯àï¦¥­­ëå á¨áâ¥¬. � ¬¥â¨¬, çâ® ®¯¥à â®à (2) ï¢«ï-
¥âáï á¨­£ã«ïà­ë¬ ¢®§¬ãé¥­­ë¬ ®¯¥à â®à®¬ á ­¥¯®¤¢¨¦­ë¬¨ ®á®¡¥­­®áâï¬¨ (®¡éãî â¥®à¨î
á¬., ­ ¯à., ¢ [1], [2]).

� à §¤¥«¥ 1 ¯à®¢®¤¨âáï à ¢­®á¨«ì­ ï à¥£ã«ïà¨§ æ¨ï ãà ¢­¥­¨ï (1) ¨ ®¯¨áë¢ ¥âáï ¬­®¦¥-
áâ¢® ¥¥ à¥è¥­¨©. � à §¤¥«¥ 2 ¢¢®¤¨âáï á¨áâ¥¬  äã­ªæ¨©

f'mg : S'm = �'m + q+m; qm(z) = (�1)m(m!)�1(zm � pm); m = 1; 2; : : : ; (4)

£¤¥ pm | ­¥ª®â®àë¥ ¯®áâ®ï­­ë¥, ®¯à¥¤¥«ï¥¬ë¥ ­¨¦¥. �®ª §ë¢ ¥âáï, çâ® ®­  ¡¨®àâ®£®­ «ì­®
á®¯àï¦¥­  ­  � á á¨áâ¥¬®©

fE(k)(�)g; k = 1; 2; : : : ; (5)

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(ª®¤ ¯à®¥ªâ  02-01-00914).
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¢ â®¬ á¬ëá«¥, çâ®

('m; E(k)) � 1
2�i

Z
�

'm(�)E(k)(�)d� = �m;k: (6)

� à §¤¥«¥ 3 ¯®«ãç¥­ë ¡¨®àâ®£®­ «ì­ë¥ à §«®¦¥­¨ï ¯® á¨áâ¥¬¥ äã­ªæ¨©

fFk = E(k) � f (k); k = 1; 2; : : : ; F0 � 1g: (7)

�¤¥áì f(z) | ª¢ §¨í««¨¯â¨ç¥áª ï äã­ªæ¨ï, ¨¬¥îé ï ¢ R ¥¤¨­áâ¢¥­­ë© ¯à®áâ®© ¯®«îá ¢ ­ã«¥
á ¢ëç¥â®¬, à ¢­ë¬ 1, ¯à¨ç¥¬

f(z + 1) = f(z + i) = �f(z): (8)

�§«®¦¥­ â ª¦¥ ®¡é¨© ¯à¨­æ¨¯ âà ­áä®à¬ æ¨¨ ¡¨®àâ®£®­ «ì­ëå á¨áâ¥¬ ®¯¥à â®à®¬ (2), ®¡áã-
¦¤¥­o ¢®§¬®¦­®e ®¡®¡é¥­¨e ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢, ãª § ­  ¨å á¢ï§ì á â¥®à¨¥© æ¥«ëå äã­ª-
æ¨© íªá¯®­¥­æ¨ «ì­®£® â¨¯  (æ.ä. í. â) ¨ ¯à¥®¡à §®¢ ­¨ï �®à¥«ï.

� áâ âì¥ ¯à¨­ïâë á«¥¤ãîé¨¥ ®¡®§­ ç¥­¨ï: lk, k = 1; 4, | áâ®à®­ë ª¢ ¤à â , ¯à®­ã¬¥à®-
¢ ­­ë¥ ¢ ¯®àï¤ª¥ ¯®«®¦¨â¥«ì­®£® ®¡å®¤  £à ­¨æë, ­ ç¨­ ï á ­¨¦­¥© áâ®à®­ë; �(t) = ft + ik,
t 2 lkg | ®¡à â­ë© á¤¢¨£ � à«¥¬ ­  (�(t) : � ! � á ¨§¬¥­¥­¨¥¬ ®à¨¥­â æ¨¨), ¨­¤ãæ¨à®-
¢ ­­ë© ¯®à®¦¤ îé¨¬¨ ¯à¥®¡à §®¢ ­¨ï¬¨ á®®â¢¥âáâ¢ãîé¥© ¤¢®ïª®¯¥à¨®¤¨ç¥áª®© £àã¯¯ë ¨
à §àë¢­ë© ¢ ¢¥àè¨­ å; W : '(t) ! '[�(t)] | ¨­¢®«îâ¨¢­ë© ®¯¥à â®à á¤¢¨£ ; (V f)(z) �
f(z + 1 + i) + f(z � 1 � i) + f(z � 1 + i) + f(z + 1 � i) | «¨­¥©­ë© à §­®áâ­ë© ®¯¥à â®à á
¯®áâ®ï­­ë¬¨ ª®íää¨æ¨¥­â ¬¨.

1. � à¥è¥­¨ïå ãà ¢­¥­¨ï (1)

�ã¤¥¬ áç¨â âì, çâ® ®¯¥à â®à (2) ¤¥©áâ¢ã¥â ­  «¨­¥©­®¬ ¯à®áâà ­áâ¢¥ Q| ¬­®¦¥áâ¢¥ äã­ª-
æ¨©, ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î ��¥«ì¤¥à  ­  ª ¦¤®© § ªàëâ®© áâ®à®­¥ ª¢ ¤à â , ¯à¨ç¥¬ áã¬¬ 
áª çª®¢ ¢ ¯à®â¨¢®¯®«®¦­ëå ¢¥àè¨­ å à ¢­  ­ã«î. � ª®© ¢ë¡®à ®¡ãá«®¢«¥­ â¥¬, çâ® S : Q! Q.
�®ª § â¥«ìáâ¢® íâ®£® ãâ¢¥à¦¤¥­¨ï (â. ¥. ¢ëïá­¥­¨¥ å à ªâ¥à  ¢®§¬®¦­ëå ®á®¡¥­­®áâ¥© ã ¨­-
â¥£à «  (2)) ¯à®¢®¤¨âáï ¯® áå¥¬¥, ãª § ­­®© ¢ ([3], á. 9). �«ï ¨­â¥£à «  (S')(t) á¯à ¢¥¤«¨¢ë
ä®à¬ã«ë �®å®æª®£® S� = S � J . �âáî¤  ­¥¯®áà¥¤áâ¢¥­­® ¢ëâ¥ª ¥â, çâ® ­¥¯®¤¢¨¦­ë¬¨ â®çª -
¬¨ ®¯¥à â®à  S ï¢«ïîâáï â®«ìª® £à ­¨ç­ë¥ §­ ç¥­¨ï  ­ «¨â¨ç¥áª¨å ¢ R äã­ªæ¨©.

�à¨ ¨áá«¥¤®¢ ­¨¨ ãà ¢­¥­¨ï (1) ¢®§­¨ª îâ âàã¤­®áâ¨, ®¡ãá«®¢«¥­­ë¥ â¥¬, çâ® ¨­â¥£à «
(S')(t) ¢­¥ R ï¢«ï¥âáï äã­ªæ¨¥© ­¥ £®«®¬®àä­®©,   ªãá®ç­®-£®«®¬®àä­®© á «¨­¨ï¬¨ à §àë¢®¢
��i�1 (§­ ª¨ ­¥ á®£« á®¢ ­ë). �®íâ®¬ã ¯à¨¬¥­¨¬ á«¥¤ãîé¨© ¯à¨¥¬: ¢¬¥áâ® ¨áå®¤­®£® ¢®§ì¬¥¬
­¥®¤­®à®¤­®¥ ãà ¢­¥­¨¥

S' = �'+ 2g+; (9)

£¤¥ g(z) ®â«¨ç­  ®â ¯®áâ®ï­­®© ¨ g+ 2 Q. �àã£¨¥ âà¥¡®¢ ­¨ï ­  íâã äã­ªæ¨î ¡ã¤ãâ ­ «®¦¥­ë
­¨¦¥. �ç¥¢¨¤­®, ®¤­¨¬ ¨§ à¥è¥­¨© ãà ¢­¥­¨ï (9) ï¢«ï¥âáï äã­ªæ¨ï g+. �áâ ¥âáï ­ ©â¨ ¥é¥
®¤­® à¥è¥­¨¥ ', ª®â®à®¥ § ¢¥¤®¬® ­¥ ¡ã¤¥â £à ­¨ç­ë¬ §­ ç¥­¨¥¬  ­ «¨â¨ç¥áª®© ¢ R äã­ªæ¨¨.
�®£¤  ­¥âà¨¢¨ «ì­ë¬ à¥è¥­¨¥¬ ãà ¢­¥­¨ï (1) ï¢«ï¥âáï à §­®áâì

� = '� g+: (10)

� §ã¬¥¥âáï, ­ ¤® ¡ã¤¥â ¤®ª § âì, çâ® «î¡®¥ à¥è¥­¨¥ (1) ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥ (10), ¯à¨ç¥¬ à §­ë¬
äã­ªæ¨ï¬ g á®®â¢¥âáâ¢ãîâ à §­ë¥ à¥è¥­¨ï �.

�®áâà®¨¬ à¥è¥­¨ï ãà ¢­¥­¨ï (9), ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨î

' = �W': (11)

� ª¨¥ äã­ªæ¨¨ £®«®¬®àä­ë «¨èì ¢ á«ãç ¥ ' � 0. �¥à¥¯¨è¥¬ á ãç¥â®¬ (11) á®®â­®è¥­¨¥ (9) ¢
¢¨¤¥ �WSW' = '+ 2Wg+. �ëç¨â ï ¨§ ãà ¢­¥­¨ï (9) ¯®«ãç¥­­®¥, ¨¬¥¥¬

T' = 2g+ � 2Wg+; T � 2J + S +WSW: (12)
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�£à ­¨ç¥­­®áâì ï¤à  íâ®£® ãà ¢­¥­¨ï

K(t; �) = E(� � t)�E[�(�) � �(t)] (13)

¡ë«  ãáâ ­®¢«¥­  ¢ [4]. �£® ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ â ª¦¥ ®£à ­¨ç¥­ë ­  �.

�¥®à¥¬  1. �¥®¤­®à®¤­®¥ ãà ¢­¥­¨¥ �à¥¤£®«ì¬  (12) à §à¥è¨¬®, ¯à¨ç¥¬ ¢á¥£¤  áãé¥áâ¢ã-

¥â â ª®¥ ¥£® à¥è¥­¨¥, çâ® ' = �W', ' 2 Q ¨

Z
�
'(t)dt = 0: (14)

�ã­¤ ¬¥­â «ì­ ï á¨áâ¥¬  à¥è¥­¨© (ä. á. à.) á®®â¢¥âáâ¢ãîé¥£® ®¤­®à®¤­®£® ãà ¢­¥­¨ï

T' = 0 (15)

á®áâ®¨â ¨§ ¥¤¨­áâ¢¥­­®© ­¥ç¥â­®© ¨ à §àë¢­®© ¢ ¢¥àè¨­ å äã­ªæ¨¨ '0(�), ¯à¨ç¥¬ '0 2 Q,
W'0 = �'0, S('0) = �'0 ¨ Z

�

'0(�)d� 6= 0: (16)

�. á. à. á®î§­®£® ãà ¢­¥­¨ï

T 0 = 0 (17)

á®¤¥à¦¨â «¨èì ¯®áâ®ï­­ãî.

�®ª § â¥«ìáâ¢® à §®¡ì¥¬ ­  àï¤ «¥¬¬. �à¥¤¢ à¨â¥«ì­® ¯à¨¢¥¤¥¬ ­¥áª®«ìª® ¤®áâ â®ç­®
®ç¥¢¨¤­ëå ãâ¢¥à¦¤¥­¨©, ª®â®àë¬¨ ¡ã¤¥¬ ¯®«ì§®¢ âìáï ¤ «¥¥,

 ) ' 2 Q,W' 2 Q;
¡) �(i�) = �i�(�), E(i�) = �iE(�), K(it; i�) = �iK(t; �);
¢) ('; S ) = �( ; S') (á¬. ®¡®§­ ç¥­¨¥ ¢ (6));
£) ¥á«¨ ' 2 L2(�) ¨ ¢ë¯®«­¥­® (15), â® ' 2 Q.
�ãáâì B | ¬­®¦¥áâ¢® ç¥â­ëå äã­ªæ¨© á® á¢®©áâ¢®¬ (11) ¨«¨ ­¥ç¥â­ëå äã­ªæ¨© á® á¢®©-

áâ¢®¬ ' =W'. �®£¤ 

b(t) 2 B )
Z
lj

b(t)dt = 0: (18)

�¥â­ë¥ äã­ªæ¨¨ ã¤®¢«¥â¢®àïîâ ®¤­®¬ã ¨§ ãá«®¢¨© '(t) = �'(it),   ­¥ç¥â­ë¥ | ®¤­®¬ã ¨§
ãá«®¢¨© '(t) = �i'(it).

�¥¬¬  1. �. á. à. ãà ¢­¥­¨© (15) ¨«¨ (17) ­¥ á®¤¥à¦ â äã­ªæ¨© ¨§ ¬­®¦¥áâ¢  B.

�®ª § â¥«ìáâ¢®. �®¯ãáâ¨¬, çâ® ¬®¤ã«ì â ª®£® à¥è¥­¨ï ¯à¨­¨¬ ¥â á¢®¥ ­ ¨¡®«ìè¥¥ §­ -
ç¥­¨¥ M ¢ ­¥ª®â®à®© â®çª¥ t 2 l1. �æ¥­¨¬ ¬®¤ã«ì ¨­â¥£à «ì­®£® á« £ ¥¬®£® ¢ ãà ¢­¥­¨¨
(15), à §¡¨¢ ï ¥£® ­  á« £ ¥¬ë¥ ¯® ®â¤¥«ì­ë¬ áâ®à®­ ¬. �à¨ � 2 l1 ¨¬¥¥¬ K(t; �) = 0. �à¨
� 2 l3 ¯®«ãç¨¬ � � t = � + i, �(�) � �(t) = � � i, � 2 [�1; 1], K(t; �) = �2if(�2), £¤¥
f(x) = (x + 1)�1 + 4(x + 5)(x2 + 6x + 25)�1. �®á¯®«ì§ã¥¬áï â®¦¤¥áâ¢®¬

R
l3

'(�)K(t; �)d� =
R
l3

K(t;�)�K(t;��(�))
2

'(�)d� . �ëç¨á«ïï ­ ¨¡®«ìè¥¥ §­ ç¥­¨¥ jf(�1)�f(�2)j ¯à¨ �1; �2 2 [0; 1], ¯à¨¤¥¬

ª ­¥à ¢¥­áâ¢ã
��� R
l3

��� � 0;55M .

�à¨ � 2 l4 ¨ 
 = � � t ¨¬¥¥¬

K(t; �) = (
 + 1 + i)�1 + (
 � 1� i)�1 + (
 � 1 + i)�1 � (
 + 2)�1 � (
 + 2i)�1 � (
 + 2� 2i)�1:
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�­â¥£à «ë á ¯«®â­®áâìî '(�) ®â á®®â¢¥âáâ¢ãîé¨å á« £ ¥¬ëå ¢ íâ®© áã¬¬¥ ®¡®§­ ç¨¬ ç¥à¥§
Jj(t). �æ¥­¨¬ ¯¥à¢ë© ¨§ íâ¨å ¨­â¥£à «®¢, \¯®¤¯à ¢«ïï" ¥£® ï¤à® á« £ ¥¬ë¬, ¨­â¥£à « ®â ª®â®-
à®£® à ¢¥­ ­ã«î ¢ á¨«ã (18),   ¨¬¥­­®,

jJ1(t)j =
����
Z
l4

'(�)[(��t+1+i)�1+(t�1=2�i)�1]d�
���� =

����
Z
l4

� + 1=2
(� � t+ 1 + i)�1(t� 1=2� i)

'(�)d�
���� � M

3
:

\�®¤¯à ¢«ïîé¥¥" á« £ ¥¬®¥ ¢ë¡¨à ¥âáï ¨§ â¥å á®®¡à ¦¥­¨©, çâ®¡ë ¯®ï¢¨«áï ¬­®¦¨â¥«ì �+0; 5
| «¨­¥©­ë© á¤¢¨£, ¯¥à¥¢®¤ïé¨© ¤ ­­ãî áâ®à®­ã ¢ ®âà¥§®ª ¬­¨¬®© ®á¨. �à¨¬¥­ïï  ­ «®£¨ç­ë©
¯à¨¥¬, ¯®«ãç¨¬ ®æ¥­ª¨ jJj(t)j � �jM ; �2 = 1=3, �3 = �4 =

p
5=5, �5 =

p
3=3, �6 =

p
26=26. �®íâ®¬ã

á¯à ¢¥¤«¨¢® áã¬¬ à­®¥ ­¥à ¢¥­áâ¢®
��� R
l4

��� � 2;34M . �®ç­® â ª ï ¦¥ ®æ¥­ª  ¢¥à­  ¨ ¤«ï ¬®¤ã«ï

¨­â¥£à «  ¯® áâ®à®­¥ l2. � ¨â®£¥ ¨§ ãà ¢­¥­¨ï (15) ¨¬¥¥¬ 2�M � 5; 23M ¨ M = 0.
� ¬¥â¨¬, çâ® ç¥â­ ï äã­ªæ¨ï ' 2 Q ­¥¯à¥àë¢­ . �®íâ®¬ã ¢¬¥áâ¥ á ç¥â­ë¬ à¥è¥­¨¥¬ '(t)

ä. á. à. á®¤¥à¦¨â ¨ ­¥ç¥â­ãî äã­ªæ¨î '0(t). �®áâ â®ç­® ¯à®¤¨ää¥à¥­æ¨à®¢ âì ãà ¢­¥­¨¥ (15)
¨ ¢ ¨­â¥£à «ì­®¬ á« £ ¥¬®¬ ¯à¨¬¥­¨âì ä®à¬ã«ã ¨­â¥£à¨à®¢ ­¨ï ¯® ç áâï¬, ¢®á¯®«ì§®¢ ¢è¨áì
à ¢¥­áâ¢®¬ @K=@t = �@K=@� . �ã¬¬  áª çª®¢ ¯à®¨§¢¥¤¥­¨ï '(�)E[�(�)��(t)] ¯® ¯¥à¥¬¥­­®© �
¢ ¯à®â¨¢®¯®«®¦­ëå ¢¥àè¨­ å à ¢­  ­ã«î ¨ ¢­¥¨­â¥£à «ì­®¥ á« £ ¥¬®¥ ¨áç¥§ ¥â.

�¥¬¬  2. �. á. à. ãà ¢­¥­¨ï T' = 0 ­¥ á®¤¥à¦¨â à¥è¥­¨© á® á¢®©áâ¢®¬ ' = W'. �. á. à.
á®î§­®£® ãà ¢­¥­¨ï á®¤¥à¦¨â ¥¤¨­áâ¢¥­­ãî â ªãî äã­ªæ¨î | ¯®áâ®ï­­ãî.

�®ª § â¥«ìáâ¢®. � á¨«ã «¥¬¬ë 1 â ª®¥ à¥è¥­¨¥ ®¡ï§ â¥«ì­® ç¥â­®, â. ¥. ¥£® ¯à®¨§¢®¤­ ï
'0(t) � 0 ª ª à¥è¥­¨¥ ®¤­®à®¤­®£® ãà ¢­¥­¨ï ¨§ ¬­®¦¥áâ¢  B,   ¯®áâ®ï­­ ï ã¤®¢«¥â¢®àï¥â
á®î§­®¬ã ãà ¢­¥­¨î.

�¥¬¬  3. �. á. à. á®î§­®£® ãà ¢­¥­¨ï ­¥ á®¤¥à¦¨â äã­ªæ¨© á® á¢®©áâ¢®¬ ' = �W'. �. á. à.
ãà ¢­¥­¨ï T' = 0 á®¤¥à¦¨â ¥¤¨­áâ¢¥­­ãî â ªãî äã­ªæ¨î.

�®ª § â¥«ìáâ¢®. �®  «ìâ¥à­ â¨¢¥ �à¥¤£®«ì¬  ¨ ¢ á¨«ã «¥¬¬ë 2 ä. á. à. ãà ¢­¥­¨ï (15)
á®¤¥à¦¨â å®âï ¡ë ®¤­ã â ªãî äã­ªæ¨î '0(�),   ¯® «¥¬¬¥ 1 íâ  äã­ªæ¨ï ­¥ç¥â­ . �®áª®«ìªã
¤«ï â ª®© äã­ªæ¨¨ T = S+ �WS+, â®

(S'0)(z) = 0; z 2 R: (19)

�à¥¤¯®«®¦¨¬, çâ® ¤«ï à¥è¥­¨ï '0 ­¥ ¢ë¯®«­¥­® ãá«®¢¨¥ (16). � áá¬®âà¨¬ ª¢ §¨¯¥à¨®¤¨-
ç¥áª¨©  ­ «®£ ¨­â¥£à «  â¨¯  �®è¨, ¢¢¥¤¥­­ë© ¢ [5]:

 (z) =
1
�i

Z
�

'0(�)�(� � z)d�; (20)

£¤¥ ¤§¥â -äã­ªæ¨ï �¥©¥àèâà áá  ¯®áâà®¥­  ¯® ¯à¨¬¨â¨¢­ë¬ ¯¥à¨®¤ ¬ 1 ¨ i. � á¨«ã á¤¥« ­­®£®
¤®¯ãé¥­¨ï ¨­â¥£à « (20) ï¢«ï¥âáï ã¦¥ ¤¢®ïª®¯¥à¨®¤¨ç¥áª¨¬  ­ «®£®¬ ¨­â¥£à «  â¨¯  �®è¨.
�¯à ¢¥¤«¨¢  ­ «®£ ä®à¬ã«ë �®å®æª®£®  + = '0�W'0+ , â. ¥. ¢ ¤ ­­®¬ á«ãç ¥  + = 2'0+ .
�¬¥¥¬ (S )(z) = (S +)(z) = 2 (z), z 2 R (á¬. (19)). �ª« ¤ë¢ ï à ¢¥­áâ¢  S+ = 2 + ¨
WS+ = 2W +, ¯®«ãç¨¬ S+ + WS+ = 4 ) T 0 = 0, â. ¥. ¯à¨å®¤¨¬ ª ¯à®â¨¢®à¥ç¨î á
«¥¬¬®© 1. �â ª, à¥è¥­¨¥ '0 ã¤®¢«¥â¢®àï¥â (16), â. ¥. ¥¤¨­áâ¢¥­­®.

� ¬¥â¨¬, çâ® '0(i�) = �i'0(�) ¨ '0 =2 C(�). �¥à¢®¥ ãâ¢¥à¦¤¥­¨¥ ¢ë¯®«­¥­® ¢ á¨«ã (16). �á«¨
¯à¥¤¯®«®¦¨âì, çâ® ¤ ­­ ï äã­ªæ¨ï ­¥¯à¥àë¢­ , â® ¥¥ ¯à®¨§¢®¤­ ï ¡ë«  ¡ë ç¥â­ë¬ à¥è¥­¨¥¬
¨§ ª« áá  B ¨ ¯® «¥¬¬¥ 1 ¨¬¥«¨ ¡ë '00 � 0.

�®«ãç¨¬ ä®à¬ã«ã ¤«ï ¢ëç¨á«¥­¨ï à¥è¥­¨ï '0, ª®â®à®¥ ¨£à ¥â ¢ ¤ «ì­¥©è¥¬ ¢ ¦­ãî à®«ì.
�¢¥¤¥¬ à §­®áâì

�(t; �) = �(� � t)� �[�(�) � �(t)]: (21)

�¤¥áì ¨ ¢áî¤ã ¢ ¤ «ì­¥©è¥¬, ¥á«¨ â®«ìª® íâ® ®á®¡® ­¥ ®£®¢®à¥­®, ã¦¥ áç¨â ¥¬, çâ® ¤§¥â -
äã­ªæ¨ï �¥©¥àèâà áá  ¯®áâà®¥­  ¯® ¯à¨¬¨â¨¢­ë¬ ¯¥à¨®¤ ¬ 1�i, â. ¥. ¯® ¤¨ £®­ «ï¬ ª¢ ¤à â .
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� §­®áâì (21) ¢ § ¢¨á¨¬®áâ¨ ®â ¢§ ¨¬­®£® à á¯®«®¦¥­¨ï â®ç¥ª � ¨ t ­  áâ®à®­ å ª¢ ¤à â 
¯à¨­¨¬ ¥â ¤¥¢ïâì à §«¨ç­ëå §­ ç¥­¨©: 0, ��1, ��2, �(�1 � �2), £¤¥ �1;2 = 2�

�
1�i
2

�
, â. ¥. ï¢«ï¥âáï

ªãá®ç­®© ¯®áâ®ï­­®© á â®çª ¬¨ à §àë¢  ¢ ¢¥àè¨­ å. �¢¥¤¥¬ ¥é¥ ®¤­ã ªãá®ç­ãî ¯®áâ®ï­­ãî

c'(t) =
1
�i

Z
�
�(t; �)'(�)d�: (22)

�á«¨ ¢ë¯®«­¥­® (14), â® ªãá®ç­ ï ¯®áâ®ï­­ ï (22) ï¢«ï¥âáï ¯à®áâ® ¯®áâ®ï­­®© (­¥¯®áà¥¤áâ¢¥­-
­ë¬ ¯®¤áç¥â®¬ áª çª®¢ ¢ ¢¥àè¨­ å ã¡¥¦¤ ¥¬áï, çâ® ®­¨ à ¢­ë ­ã«î).

� áá¬®âà¨¬ ª®¬¯ ªâ­ë© ®¯¥à â®à

(A')(t) � 1
�i

Z
�

D(� � t)'(�)d� (23)

á ï¤¥à­®© äã­ªæ¨¥©

D(z) = �(z)�E(z); (24)

£®«®¬®àä­®© ¢ ªàã£¥ jzj < 2. �¥è¥­¨¥ '0 ã¤®¢«¥â¢®àï¥â ­¥®¤­®à®¤­®¬ã ãà ¢­¥­¨î (T1') =
�c'0(t), T1 = 2J � A + WA. �¯¥à â®à T1 ®¡« ¤ ¥â ¢ ¦­ë¬ ¯à¥¨¬ãé¥áâ¢®¬ ¯® áà ¢­¥­¨î á
®¯¥à â®à®¬ T .

�¥®à¥¬  2. �¯¥à â®à T1 ®¡à â¨¬.

�®ª § â¥«ìáâ¢®. �î¡®¥ à¥è¥­¨¥ ®¤­®à®¤­®£® ãà ¢­¥­¨ï

T1' = 0 (25)

ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (11) ¨§-§  áâàãªâãàë ¥£® ï¤à . �¥¯®áà¥¤áâ¢¥­­ë¬ ¨­â¥£à¨à®¢ ­¨¥¬
ãà ¢­¥­¨ï (25) ã¡¥¦¤ ¥¬áï, çâ® ¢ë¯®«­¥­® ãá«®¢¨¥ (14). �ãá®ç­ ï ¯®áâ®ï­­ ï (22) ï¢«ï¥âáï
¢ â ª®¬ á«ãç ¥ ¯®áâ®ï­­®©,  ­â¨¨­¢ à¨ ­â­®© ®â­®á¨â¥«ì­® á¤¢¨£ , â. ¥. ¯à®áâ® ­ã«e¬. �®£¤ 
¢ë¯®«­¥­® à ¢¥­áâ¢® (15) ¨ ' � 0 ¢ á¨«ã â¥®à¥¬ë 1.

�«¥¤áâ¢¨¥ 1. �¯à ¢¥¤«¨¢® ¯à¥¤áâ ¢«¥­¨¥ '0(t) = �T�11 at, £¤¥ ªãá®ç­ ï ¯®áâ®ï­­ ï at =
f(�i)k, t 2 lk; k = 1; 4g,   ¯®áâ®ï­­ ï � ¢ë¡à ­  â ª, çâ® ('0; 1) = 1.

� áá¬®âà¨¬ ¢®¯à®á ®¡ íª¢¨¢ «¥­â­®áâ¨ ãà ¢­¥­¨© (9) ¨ (12). �ë«® ¤®ª § ­®, çâ® ¥á«¨
'| à¥è¥­¨¥ (9) á® á¢®©áâ¢®¬ (11), â® â ª®¥ à¥è¥­¨¥ ã¤®¢«¥â¢®àï¥â ¨ ãà ¢­¥­¨î (12). �¡à â­®¥,
¢®®¡é¥ £®¢®àï, ­¥¢¥à­®, å®âï ãà ¢­¥­¨¥ (12) à §à¥è¨¬® | ä. á. à. á®î§­®£® ãà ¢­¥­¨ï (15) á®-
¤¥à¦¨â â®«ìª® ¯®áâ®ï­­ãî. �ãé¥áâ¢ã¥â à¥è¥­¨¥, ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬ (11) ¨ (14), ­® ®­®
¬®¦¥â ­¥ ã¤®¢«¥â¢®àïâì (9). �¥©áâ¢¨â¥«ì­®, ¯¥à¥¯¨è¥¬ (12) ¢ ¢¨¤¥ S+'�WS+' = g+ �Wg+,
®âªã¤ 

(S')(t) = �'(t) + 2g+(t) + c: (26)

�áâ ¥âáï ¢ëïá­¨âì, ª®£¤  ¯®áâ®ï­­ ï ï¢«ï¥âáï ­ã«¥¬, ¨ ¢®¯à®á ® à ¢­®á¨«ì­®áâ¨ ãà ¢­¥­¨© (9)
¨ (12) ¡ã¤¥â à¥è¥­. �¬­®¦¨¬ ®¡¥ ç áâ¨ ãà ¢­¥­¨ï (26) ­  '0 ¨ ¯à®¨­â¥£à¨àã¥¬ ¯® �, ¢®á¯®«ì-
§®¢ ¢è¨áì à ¢¥­áâ¢ ¬¨ ('0; S') = 0 ¨ ('0; ') = 0. �¥à¢®¥ à ¢¥­áâ¢® á¯à ¢¥¤«¨¢® ¢ á¨«ã (19),
¢â®à®¥ ®ç¥¢¨¤­®. �àã£¨¬¨ á«®¢ ¬¨, ¯®áâ®ï­­ ï ¨áç¥§ ¥â, ¥á«¨

(g+; '0) = 0: (27)

�á«®¢¨¥ (27) ¢¯à¥¤ì áç¨â ¥¬ ¢ë¯®«­¥­­ë¬.
�à¨áâã¯¨¬ ª ­¥¯®áà¥¤áâ¢¥­­®¬ã ¨§ãç¥­¨î ¨áå®¤­®£® ãà ¢­¥­¨ï (1), ª®â®à®¥ ¯¥à¥¯¨è¥¬ ¢

¢¨¤¥

S� = ��: (28)

� ¯®¬­¨¬, çâ® ¯®¤ äã­ªæ¨¥© ' ¯®­¨¬ ¥âáï ¢¯®«­¥ ®¯à¥¤¥«¥­­®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (12), ã¤®-
¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬ (11) ¨ (14).
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�¥®à¥¬  3. �î¡®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (28) ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥ (10). � §­ë¬ äã­ªæ¨ï¬ g+

á®®â¢¥âáâ¢ãîâ à §­ë¥ à¥è¥­¨ï �.

�®ª § â¥«ìáâ¢®. �®«®¦¨¬ ' = ��W�. �¥§ ®£à ­¨ç¥­¨ï ®¡é­®áâ¨ áç¨â ¥¬, çâ® ¢ë¯®«­¥­®
(14), â. ª. äã­ªæ¨ï ' ®¯à¥¤¥«¥­  á â®ç­®áâìî ¤® á« £ ¥¬®£® �'0 ¨ äã­ªæ¨¨ '0 ¢ à §­®áâ¨ (10)
á®®â¢¥âáâ¢ã¥â g+ � 0. �®£¤  ¯à¨ z 2 R ¢ á¨«ã (28) á¯à ¢¥¤«¨¢® â®¦¤¥áâ¢® S' � �SW�, â. ¥.
äã­ªæ¨ï ' ã¤®¢«¥â¢®àï¥â ãà ¢­¥­¨î (12) ¯à¨ g(z) = �(SW�)(z) + �, £¤¥ ¯®áâ®ï­­ ï ¢ë¡à ­ 
â ª, çâ®¡ë ¢ë¯®«­ï«®áì à ¢¥­áâ¢® (27).

�¥¯¥àì ¯à¥¤¯®«®¦¨¬, çâ® ª®­¥ç­®© á¨áâ¥¬¥ «¨­¥©­® ­¥§ ¢¨á¨¬ëå äã­ªæ¨© fg+j g á®®â¢¥â-
áâ¢ã¥â «¨­¥©­® § ¢¨á¨¬ ï á¨áâ¥¬  à¥è¥­¨© f�jg. � ¢¥­áâ¢®

P
�j('j � g+j ) = 0 ¢®§¬®¦­® «¨èì

¢ á«ãç ¥, ª®£¤  ¤«ï äã­ªæ¨¨ F+ =
P
�jg

+
j ¨¬¥¥¬ F+ = �WF+, â. ¥. F+ � 0.

�¥®à¥¬  3 ¯®§¢®«ï¥â ¯®«ãç¨âì àï¤ ¢ ¦­ëå á«¥¤áâ¢¨©. �¡®§­ ç¨¬ ç¥à¥§ Q1 ¬­®¦¥áâ¢® à¥-
è¥­¨© ãà ¢­¥­¨ï (28), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î (14). �­®¦¥áâ¢® äã­ªæ¨© g(z), £®«®¬®àä­ëå
¢ R ¨ ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬ g+ 2 Q ¨ (27), ®¡®§­ ç¨¬ ç¥à¥§ Q2. �á­®, çâ® Q1 ¨ Q2 | ¯®¤-
¯à®áâà ­áâ¢  «¨­¥©­®£® ¯à®áâà ­áâ¢  Q. �®à¬ã«  (10) ®¯à¥¤¥«ï¥â ­¥ª®â®àë© £®¬¥®¬®àä¨§¬
B : Q2 ! Q1. � ©¤¥¬ ¯à¥¤áâ ¢«¥­¨¥ ¤«ï ®¯¥à â®à  B. �«ï íâ®£® ¯¥à¥©¤¥¬ ª ®¯¨á ­¨î ¬­®¦¥-
áâ¢  Q1. �à ¢­¥­¨¥ (25) ¨¬¥¥â «¨èì âà¨¢¨ «ì­®¥ à¥è¥­¨¥. �®î§­®¥ ª ­¥¬ã ãà ¢­¥­¨¥ á ãç¥â®¬
â¥®à¥¬ë �®è¨ § ¯¨è¥âáï ¢ ¢¨¤¥ T2� = 0, T2 � 2J +AW .

�¥®à¥¬  4. �ãáâì ' | à¥è¥­¨¥ ­¥®¤­®à®¤­®£® ãà ¢­¥­¨ï (12), ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬
(11) ¨ (14),   �+ | à¥è¥­¨¥ ãà ¢­¥­¨ï

T2�
+ = 2g+: (29)

�®£¤  ' = �+ �W�+.

�®ª § â¥«ìáâ¢®. �®  «ìâ¥à­ â¨¢¥ �à¥¤£®«ì¬  ãà ¢­¥­¨¥ (29) ¡¥§ãá«®¢­® à §à¥è¨¬®. � -
¯¨è¥¬ ¥£® ¢ à ¢­®á¨«ì­®¬ ¢¨¤¥ 2�+ � A' = 2g+, ¯®áª®«ìªã ¯® â¥®à¥¬¥ �®è¨ A�+ = 0.
�à¨¬¥­ïï ª ®¡¥¨¬ ç áâï¬ ãà ¢­¥­¨ï ®¯¥à â®à á¤¢¨£  ¨ ¢ëç¨â ï ¨§ ­¥£® ¯®«ãç¥­­®¥, ¨¬¥¥¬
T1' = 2(g+ �Wg+). �âáî¤  ã¦¥ «¥£ª® ¯¥à¥©â¨ ª ãà ¢­¥­¨î (12), ¯®áª®«ìªã ªãá®ç­ ï ¯®áâ®ï­-
­ ï (22) ¨áç¥§ ¥â (á¬. ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë 2).

�«¥¤áâ¢¨¥ 2. �¯à ¢¥¤«¨¢ë á®®â­®è¥­¨ï � = �+�W�+� g+ , � = Bg+, £¤¥ �+ ã¤®¢«¥â¢®-
àï¥â ãà ¢­¥­¨î (29),   B = �J + T�12 �WT�12 .

2. �®áâà®¥­¨¥ ¡¨®àâ®£®­ «ì­ëå á¨áâ¥¬ ¨ ­¥ª®â®àë¥ ¨å á¢®©áâ¢ 

�à¨áâã¯¨¬ ª ¯®áâà®¥­¨î ¡¨®àâ®£®­ «ì­® á®¯àï¦¥­­ëå á¨áâ¥¬. �ë¡¥à¥¬ ¢ ä®à¬ã«¥ (4) ¯®-
áâ®ï­­ë¥ pm â ª, çâ®¡ë q+m 2 Q2, â. ¥. ¢ë¯®«­ï«¨áì ãá«®¢¨ï (27). �à¨ m = 0 ¯®«®¦¨¬ p0 = �1.
�¨áâ¥¬  äã­ªæ¨© (4) á® á¢®©áâ¢®¬ (11) ¢ë¡à ­  â ª, çâ®¡ë ¢ë¯®«­ï«®áì ¨ ãá«®¢¨¥ (14), m � 1.
�¨áâ¥¬ã ¯à®¨§¢®¤­ëå (5) ¯®¯®«­¨¬ ¥¤¨­¨æ¥© ¨ ¯®«®¦¨¬

Ek = E(k); k � 1; E0 = 1: (30)

�¨áâ¥¬ã äã­ªæ¨© (4) ¯®¯®«­¨¬ äã­ªæ¨¥© '0.

�¥®à¥¬  5. �¨áâ¥¬ë äã­ªæ¨© (30) ¨ (4) ¡¨®àâ®£®­ «ì­ë ­  � ¢ á¬ëá«¥ (6).

�®ª § â¥«ìáâ¢®. �à¨ m = 0 ¨¬¥¥¬ ('0; 1) = 1, ('0; Ej) = 0, j � 1. �¥à¢®¥ ¨§ íâ¨å à ¢¥­áâ¢
¢ë¯®«­ï¥âáï §  áç¥â ¢ë¡à ­­®© ­®à¬¨à®¢ª¨,   ®áâ «ì­ë¥ | ¢ á¨«ã à ¢¥­áâ¢  (19). �à®¬¥ â®£®,
¨§ (14) ¯®«ãç¨¬ ('m; 1) = 0, m � 1. �® ¢á¥å ®áâ «ì­ëå á«ãç ïå ¨¬¥¥¬ (S'm)(z) = 2qm(z), z 2 R,
) ('m; Ej) = �m;j . �¥å ­¨§¬ ®¡à §®¢ ­¨ï ¡¨®àâ®£®­ «ì­®áâ¨ á®¢¥àè¥­­® í«¥¬¥­â à¥­ ¨ ®á­®¢ ­
­  ¯à®áâ¥©è¨å à ¢¥­áâ¢ å q(k)m (0) = f0, k 6= m;m!, k = mg, k � 1.

�¥®à¥¬  6. �¨áâ¥¬  äã­ªæ¨© (4) ¯®«­  ¢ â®¬ á¬ëá«¥, çâ® ¥á«¨ g+ 2 Q2 ¨ (g+; 'm) = 0,
m � 1, â® g+ � 0.
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�®ª § â¥«ìáâ¢®. �à¥¤¯®«®¦¨¬ ¯à®â¨¢­®¥. �¡®§­ ç¨¬ ç¥à¥§ ' à¥è¥­¨¥ á®®â¢¥âáâ¢ãîé¥£®
ãà ¢­¥­¨ï (9), ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬ (11) ¨ (14). �¬­®¦¨¬ ®¡¥ ç áâ¨ ãà ¢­¥­¨ï (9) ­ 
äã­ªæ¨¨ (4) ¨ ¯à®¨­â¥£à¨àã¥¬ ¯® �. � ¨â®£¥ ¯®«ãç¨¬ ('; �m) = 0 ) ' = '+,   á ãç¥â®¬ (11)
¨¬¥¥¬ ' � 0 ¨ g � 0.

� ¬¥ç ­¨¥ 1. �¥®à¥¬  ®áâ ­¥âáï á¯à ¢¥¤«¨¢®©, ¥á«¨ äã­ªæ¨¨ (4) § ¬¥­¨âì ­  á®¡áâ¢¥­­ë¥
äã­ªæ¨¨ �m = Bqm ®¯¥à â®à  (2).

�¥®à¥¬  7. �ãáâì äã­ªæ¨ï b(z) £®«®¬®àä­  ¢­¥ �, ¨áç¥§ ¥â ­  ¡¥áª®­¥ç­®áâ¨ ¨ b� 2 Q.
�®£¤  á¨áâ¥¬  f�mg ¯®«­  ¢ â®¬ á¬ëá«¥, çâ® ¥á«¨ (b�; �m) = 0, m � 1, â® b� � 0.

�®ª § â¥«ìáâ¢®. � ãç¥â®¬ á®®â­®è¥­¨ï (28) ¯¥à¥¯¨è¥¬ ãá«®¢¨¥ â¥®à¥¬ë ¢ ¢¨¤¥ (b�; S�m) =
�(�m; Sb�) = �(�m; Sb�+b�) = �(�m; V b), ¯à¨ç¥¬ ¯®á«¥¤­¥¥ à ¢¥­áâ¢® ¢ëâ¥ª ¥â ¨§ â¥®à¥¬ë �®-
è¨ ¨ äã­ªæ¨ï (V b)(z) £®«®¬®àä­  ¢ R. �á«¨ ¥¥ ¯®¤¯à ¢¨âì ­¥ª®â®à®© ¯®áâ®ï­­®© (¤«ï äã­ªæ¨¨
¨áå®¤­®© á¨áâ¥¬ë ¢ë¯®«­¥­® (14)), â® ®­  ¡ã¤¥â ¯à¨­ ¤«¥¦ âì ¯®¤¯à®áâà ­áâ¢ã Q2. �à¨¬¥­ïï
â¥®à¥¬ã 6 ¨ § ¬¥ç ­¨¥ 1, ¯à¨¤¥¬ ª «¨­¥©­®¬ã à §­®áâ­®¬ã ãà ¢­¥­¨î

(V b)(z) = �; z 2 R: (31)

�ã¬¬  ¢ «¥¢®© ç áâ¨ ãà ¢­¥­¨ï (31) £®«®¬®àä­  ¢ á¢ï§­®© ¢­¥è­®áâ¨ ç¥âëà¥å ª®­£àãí­â­ëå
ª¢ ¤à â®¢ ¡¥§ ®¡é¨å â®ç¥ª, ª®â®à ï á®¤¥à¦¨â ­ àï¤ã á R ¡¥áª®­¥ç­® ã¤ «¥­­ãî â®çªã. �®íâ®¬ã
¯®áâ®ï­­ ï ¨áç¥§ ¥â ¨ b(z) � 0 ([6], á. 229).

�«¥¤áâ¢¨¥ 3. �á«¨  � 2 Q1 ¨  (1) = 0, â®  � 0.

� áá¬®âà¨¬ ¨­â¥£à «ë â¨¯  �®è¨


m(z) =
1
2�i

Z
�

(� � z)�1�m(�)d�; (32)

£¤¥ �0 = '0, �m = Bqm, m � 1 (á¬. § ¬¥ç ­¨¥ 1 ¨ á«¥¤áâ¢¨¥ 2). �â® ªãá®ç­®-£®«®¬®àä­ë¥ äã­ª-
æ¨¨ á «¨­¨¥© à §àë¢®¢ �, ¯à¨ç¥¬ 
+

m�
�m = �m. � «¥¥ ¨á¯®«ì§ã¥¬ ¯à®áâà ­áâ¢   ­ «¨â¨ç¥áª¨å
äã­ªæ¨© A(D), A(cD), A[D], A[cD] [7].

�¥®à¥¬  8. �á«¨ ®¡« áâì D � R, â® á¨áâ¥¬  (32) ¯®«­  ¢ A(D).

�¥®à¥¬  9. �á«¨ R � D, â® á¨áâ¥¬  (32) ¯®«­  ¢ A(cD).

�®ª § â¥«ìáâ¢® ­¥¯®áà¥¤áâ¢¥­­® á«¥¤ã¥â ¨§ â¥®à¥¬ 5 ¨ 6 ¢ á¨«ã ¨§¢¥áâ­®£® ªà¨â¥à¨ï � -
­ å . �®¤ç¥àª­¥¬ ¥é¥ à §, çâ® à¥çì ¨¤¥â ® à §­ëå á¨áâ¥¬ å äã­ªæ¨© f
+

mg ¨ f
�mg, á¢ï§ ­­ëå
­  � ä®à¬ã«®© �®å®æª®£®.

�«¥¬¥­âë ¯à®áâà ­áâ¢  Q1 ¨§-§  ­¥ç¥â­®áâ¨ ï¤¥à­®© äã­ªæ¨¨ ®àâ®£®­ «ì­ë ¢ â®¬ á¬ëá«¥,
çâ® (f;  ) = 0 8f;  2 Q1. �¯à ¢¥¤«¨¢ ¢ ­¥ª®â®à®¬ á¬ëá«¥ ®¡à â­ë© à¥§ã«ìâ â: f 2 Q1 ,
(f;  ) = 0 8 2 Q1 , (f; �m) = 0 8m. �¥©áâ¢¨â¥«ì­®, ¨§ (28) ¨ ¯®á«¥¤­¥£® à ¢¥­áâ¢  ¨¬¥¥¬
(f; S�m) = 0 ) (�m; Sf) = 0, â. ¥. ¤«ï äã­ªæ¨¨ g+ = S+f ¢ë¯®«­¥­ë ãá«®¢¨ï â¥®à¥¬ë 6 ¨
f 2 Q1.

�ãáâì f | ª¢ §¨í««¨¯â¨ç¥áª ï äã­ªæ¨ï á ¯à®áâë¬ ¯®«îá®¬ ¢ ­ã«¥ (¢ëç¥â à ¢¥­ 1), ã¤®-
¢«¥â¢®àïîé ï ãá«®¢¨ï¬ (8), â. ¥. Wf = �f . �¨áâ¥¬ã ¬¥à®¬®àä­ëå ¢ R (§  ¨áª«îç¥­¨¥¬ E0)
äã­ªæ¨© (30) § ¬¥­¨¬ á¨áâ¥¬®© äã­ªæ¨© (7), ª®â®à ï â ª¦¥ ¡¨®àâ®£®­ «ì­  ­  � á¨áâ¥¬¥ à¥-
è¥­¨© (4) ¢ á¨«ã á¢®¥© áâàãªâãàë. �­  á®áâ®¨â ¨§ £®«®¬®àä­ëå ¢ R äã­ªæ¨©, ç¥¬ ¢ë£®¤­®
®â«¨ç ¥âáï ®â äã­ªæ¨© á¨áâ¥¬ë (30). �¥©áâ¢¨â¥«ì­®, ã äã­ªæ¨© (7) ¯®«îáë à á¯®«®¦¥­ë ¢
â®çª å mi+ n, m2 + n2 6= 0, ¨ 2.
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3. �¢®©áâ¢  ¡¨®àâ®£®­ «ì­ëå àï¤®¢. �à¨«®¦¥­¨ï

�¡®§­ ç¨¬ ç¥à¥§ D0 ®¡« áâì, ®£à ­¨ç¥­­ãî ¤ã£ ¬¨ ®ªàã¦­®áâ¥© jz � ikj = p2=2, k = 1; 4, ¨
á®¤¥à¦ éãî ­ ç «® ª®®à¤¨­ â. �®§ì¬¥¬ ç¥â­ãî äã­ªæ¨î � 2 A[cD0] ¨ ¯®áâ ¢¨¬ ¥© ¢ á®®â¢¥â-
áâ¢¨¥ ¡¨®àâ®£®­ «ì­ë© àï¤

� �
1X

m=0

�m
m (33)

á ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ®¯à¥¤¥«¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨ �m = (�; Fm).

�¥®à¥¬  10. �ï¤ (33) áå®¤¨âáï ª äã­ªæ¨¨, ¯® ª®â®à®© ®­ ¯®áâà®¥­, à ¢­®¬¥à­® ­  § ¬ë-

ª ­¨¨ cD0.

�®ª § â¥«ìáâ¢® ¨¤¥­â¨ç­® à ááã¦¤¥­¨ï¬, ¯à¨¢¥¤¥­­ë¬ ¢ [8]. � §­®áâì ¬¥¦¤ã � ¨ áã¬¬®©
¡¨®àâ®£®­ «ì­®£® àï¤  (33) ­  � ï¢«ï¥âáï ç¥â­®© £�¥«ì¤¥à®¢áª®© äã­ªæ¨¥©  . �®áª®«ìªã 8j
( ;Fj) = 0 ¢ á¨«ã à ¢­®¬¥à­®© áå®¤¨¬®áâ¨ àï¤  ­  �, â® §¤¥áì ¢¬¥áâ®  ¬®¦­® ¢§ïâì äã­ªæ¨î
' =  + a+ ¨ §  áç¥â ¯®¤¡®à  £®«®¬®àä­®© ¢ R äã­ªæ¨¨ a(z) ¯®âà¥¡®¢ âì, çâ®¡ë ' = �W' )
T' = 0. �®£¤  ¢ á¨«ã (14) ¨¬¥¥¬ ' � 0 ¨ ¯® â¥®à¥¬¥ �¨ã¢¨««ï  � 0.

� ¬¥ç ­¨¥ 2. �ï¤ (33) ­  cD0 áå®¤¨âáï  ¡á®«îâ­®.

� ¬¥ç ­¨¥ 3. � á«ãç ¥ ¯à®¨§¢®«ì­®© äã­ªæ¨¨ � 2 A[cD0] â¥®à¥¬  10 ¨ § ¬¥ç ­¨¥ 2 ®áâ -
îâáï á¯à ¢¥¤«¨¢ë¬¨, ¥á«¨ § ¬ëª ­¨¥ cD0 § ¬¥­¨âì ­  ¯à®¨§¢®«ì­ë© ª®¬¯ ªâ H � cD0.

�¥¯¥àì ¢®§ì¬¥¬ ç¥â­ãî äã­ªæ¨î a(z) 2 A(D0), a+ 2 C2(@D0) ¨ ¯®áâ ¢¨¬ ¥© ¢ á®®â¢¥âáâ¢¨¥
àï¤

a �
1X

m=0

�mFm (34)

á ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ®¯à¥¤¥«¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨ �m = (a+;
�m).

�¥®à¥¬  11. �ï¤ (34) áå®¤¨âáï ª äã­ªæ¨¨, ¯® ª®â®à®© ®­ ¯®áâà®¥­, à ¢­®¬¥à­® ­  § ¬ë-

ª ­¨¨ D0.

�®ª § â¥«ìáâ¢® á ãç¥â®¬ ¯à¥¤ë¤ãé¥© â¥®à¥¬ë ¯à®¢®¤¨âáï ¯® áâ ­¤ àâ­®© áå¥¬¥, ®á­®¢ ­-
­®© ­  à §«®¦¥­¨¨ ï¤à  �®è¨ ¢ ¡¨®àâ®£®­ «ì­ë© àï¤ ([9], £«. 4, x 6, ¯. 3). �¯à ¢¥¤«¨¢ë â ª¦¥
§ ¬¥ç ­¨ï,  ­ «®£¨ç­ë¥ § ¬¥ç ­¨ï¬ ª â¥®à¥¬¥ 10.

�¥®à¥¬ë 4 ¨ 5 ¯®§¢®«ïîâ ¢¢¥áâ¨ á¨áâ¥¬ë

fWFmg; f�+k g; (35)

£¤¥ �+k = 2T�12 qk, m; k � 1. �­¨ â ª¦¥ ¡¨®àâ®£®­ «ì­ë ­  � ¢ á¬ëá«¥ (6). � ¬¥â¨¬, çâ® �+k = �k,
â. ª. íâ¨ äã­ªæ¨¨ £®«®¬®àä­ë ¢ ªàã£¥ jzj < 1; 5, á®¤¥à¦ é¥¬ �. �â® ¯àï¬® á«¥¤ã¥â ¨§ ¢¨¤ 
ï¤¥à­®© äã­ªæ¨¨ (24) ¨ ä®à¬ã«ë (29). � ¬¥­¨¬ (á á®åà ­¥­¨¥¬ ¡¨®àâ®£®­ «ì­®áâ¨) ¯¥à¢ãî ¨§
á¨áâ¥¬ (35) ­  á¨áâ¥¬ã ¨­â¥£à «®¢ â¨¯  �®è¨�

1
2�i

Z
�

Fm[�(�)](z � �)�1d�
�
; jzj >

p
2=2:

�®«ãç¥­­ãî á¨áâ¥¬ã ¯®¯®«­¨¬ 
0,   ¢â®àãî | ¥¤¨­¨æ¥©. �ãá®ç­®-«¨­¥©­ë© á¤¢¨£  ­ «¨â¨-
ç¥áª¨ ¯à®¤®«¦¨¬ á á®®â¢¥âáâ¢ãîé¥© áâ®à®­ë ª¢ ¤à â  ¢ ç¥âëà¥ á¥£¬¥­â , ¤®¯®«­ïîé¨å R ¤®
ªàã£  jzj � p

2=2. �«ï â ª¨å ¡¨®àâ®£®­ «ì­® á®¯àï¦¥­­ëå ­  ®ªàã¦­®áâ¨ jzj = p
2=2 á¨áâ¥¬

®áâ îâáï á¯à ¢¥¤«¨¢ë¬¨ â¥®à¥¬ë 8 ¨ 9 á § ¬¥­®© ®¡« áâ¨ D0 ­  íâ®â ªàã£.
�®®¡é¥, à áá¬®âà¨¬ âà ­áä®à¬ æ¨¨ ®¯¥à â®à®¬ S ¯à®¨§¢®«ì­ëå ¡¨®àâ®£®­ «ì­® á®¯àï¦¥­-

­ëå ­  � á¨áâ¥¬ famg, fbkg; am 2 A(R), bk 2 A(cR). �à¥¤¯®« £ ¥¬, çâ® ¤«ï äã­ªæ¨© ¢â®à®©
á¨áâ¥¬ë ¢ë¯®«­¥­® ãá«®¢¨¥ (14), â. ¥. b�k = 
+k +W�+k , £¤¥ 
; � 2 A(R). �§ â¥®à¨¨ ªà ¥¢ëå § -
¤ ç á® á¤¢¨£®¬ � à«¥¬ ­  ¨ £�¥«ì¤¥à®¢áª¨¬¨ ª®íää¨æ¨¥­â ¬¨ á«¥¤ã¥â, çâ® â ª®¥ ¯à¥¤áâ ¢«¥­¨¥
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áãé¥áâ¢ã¥â ¨ ¥¤¨­áâ¢¥­­®. �â®àãî á¨áâ¥¬ã § ¬¥­¨¬ á¨áâ¥¬®© fW�+k g á á®åà ­¥­¨¥¬ ¡¨®àâ®£®-
­ «ì­®áâ¨. �®£¤  ­¥¯®áà¥¤áâ¢¥­­® ¯à®¢¥àï¥âáï, çâ® á¨áâ¥¬   ­â¨¨­¢ à¨ ­â­ëå ®â­®á¨â¥«ì­®
á¤¢¨£  äã­ªæ¨©

'm : S'm = �'m + a+m (36)

¡¨®àâ®£®­ «ì­  á¨áâ¥¬¥ f2S+�+k � 2S+W�+k g. � ¬¥â¨¬, çâ® äã­ªæ¨¨ ¯¥à¢®© á¨áâ¥¬ë ¢ á¨«ã
(14) ®¯à¥¤¥«ïîâáï á â®ç­®áâìî ¤® ¯à®¨§¢®«ì­®© ¯®áâ®ï­­®©, §  áç¥â ¢ë¡®à  ª®â®à®© ¤®¡ì¥¬áï
à §à¥è¨¬®áâ¨ ãà ¢­¥­¨ï (36).

�ãáâì â¥¯¥àì a(z) ¨ b(z) | £®«®¬®àä­ë¥ á®®â¢¥âáâ¢¥­­® ¢­ãâà¨ ¨ ¢­¥ � äã­ªæ¨¨, á®¢¯ ¤ -
îé¨¥ ­  íâ¨å á¢ï§­ëå ª®¬¯®­¥­â å á ¨­â¥£à «®¬ â¨¯  �®è¨ 
0 (á¬. (32)). �®£¤  ãà ¢­¥­¨¥ (1)
§ ¯¨è¥âáï ¢ ¢¨¤¥

a(z) = �(V b)(z); z 2 R: (37)

�®®â­®è¥­¨¥ (37) ­¥áª®«ìª® ­¥ã¤®¡­® â¥¬, çâ® ®­® á¢ï§ë¢ ¥â §­ ç¥­¨ï ¤¢ãå äã­ªæ¨© á à §­ë¬¨
®¡« áâï¬¨ £®«®¬®àä­®áâ¨ (¯à ¢¤ , ¯à¥¤áâ ¢¨¬ë¥ ¢ ¢¨¤¥ ®¤­®£® ¨­â¥£à «  â¨¯  �®è¨ á ¯«®â­®-
áâìî,  ­â¨¨­¢ à¨ ­â­®© ®â­®á¨â¥«ì­® á¤¢¨£ ). �¯à ¢¥¤«¨¢  ä®à¬ã«  �®å®æª®£® a+ � b+ = '0.
�áª«îç ï ®âáî¤  ¯«®â­®áâì ¨ ¨á¯®«ì§ãï á®®â­®è¥­¨¥ (37), ¯à¨¤¥¬ ª ç áâ­®¬ã á«ãç î § ¤ ç¨

(Mb�)(t) +G(t)(WMb�)(t) = g(t); t 2 �; (38)

¯à¨ G � 1 ¨ g � 0. �¤¥áì M = J + V . � ¤ çã (38) âà ªâã¥¬ ª ª ¢­¥è­îî ¬­®£®í«¥¬¥­â­ãî
ªà ¥¢ãî § ¤ çã, á®¤¥à¦ éãî ­ àï¤ã á® á¤¢¨£®¬ � à«¥¬ ­  ¥é¥ ¨ á¤¢¨£¨, ¯¥à¥¢®¤ïé¨¥ ª®­âãà
¢® ¢­ãâà¥­­®áâì ®¡« áâ¨. �¥è¥­¨¥ ¨é¥âáï ¢ ª« áá¥ äã­ªæ¨©, £®«®¬®àä­ëå ¢­¥ � ¨ ¨áç¥§ îé¨å
­  ¡¥áª®­¥ç­®áâ¨, £à ­¨ç­ë¥ §­ ç¥­¨ï ª®â®àëå ­  ª ¦¤®© ®âªàëâ®© áâ®à®­¥ ª¢ ¤à â  ã¤®-
¢«¥â¢®àïîâ ãá«®¢¨î ��¥«ì¤¥à ,   ¢ ¢¥àè¨­ å ¤®¯ãáª îâáï, á ¬®¥ ¡®«ìè¥¥, «®£ à¨ä¬¨ç¥áª¨¥
®á®¡¥­­®áâ¨. �®íää¨æ¨¥­âë § ¤ ç¨ G ¨ g ã¤®¢«¥â¢®àïîâ ¢á¥¬ ®£à ­¨ç¥­¨ï¬, ­ ª« ¤ë¢ ¥¬ë¬
­  ­¨å ¯à¨ ¯®áâ ­®¢ª¥ ª« áá¨ç¥áª®© § ¤ ç¨ � à«¥¬ ­  á® á¤¢¨£®¬ ([10], £«. IV, x 13, ¯. 1), ¢ â®¬
ç¨á«¥ ¨ ãá«®¢¨ï¬, £ à ­â¨àãîé¨¬ ®â ¯¥à¥®¯à¥¤¥«¥­­®áâ¨ § ¤ ç¨. � ¢­®á¨«ì­ãî à¥£ã«ïà¨§ -
æ¨î § ¤ ç¨ (38) ¢ ®¡é¥¬ á«ãç ¥ ¬®¦­® ¯à®¢¥áâ¨ ¯® áå¥¬¥, ¯à¥¤«®¦¥­­®© ¢ [4], ¥á«¨ â®«ìª®
G(tj) = 1, j = 1; 4. �à¨ íâ®¬ áãé¥áâ¢¥­­® ¨á¯®«ì§ã¥âáï ª®¬¯ ªâ­®áâì ®¯¥à â®à  (23). �®«¥¥
¯®¤à®¡­® ®áâ ­®¢¨¬áï ­  ç áâ­®¬ á«ãç ¥ G � 1 (â. ¥. g = Wg), ¯®áª®«ìªã ¢ íâ®¬ á«ãç ¥ ¨áá«¥-
¤®¢ ­¨¥ § ¤ ç¨ â¥á­® á¢ï§ ­® á® á¢®©áâ¢ ¬¨ à ­¥¥ ¢¢¥¤¥­­ëå ®¯¥à â®à®¢. �ã¤¥¬ ¨áª âì à¥è¥­¨¥
¢ ¢¨¤¥

b(z) = �z�1 +
1
�i

Z
�

 (�)(� � z)�1d�; z 2 cR; (39)

£¤¥ � | ­¥ª®â®à ï ¯®áâ®ï­­ ï,    =W | ­¥¨§¢¥áâ­ ï ¯«®â­®áâì. �âàãªâãà  ¯à¥¤áâ ¢«¥­¨ï
(39) ®¡ãá«®¢«¥­  â¥¬, çâ® ¨­â¥£à « â¨¯  �®è¨ á â ª®© ¯«®â­®áâìî ¨¬¥¥â ­  ¡¥áª®­¥ç­®áâ¨
­ã«ì ­¥ ¬¥­¥¥ ç¥¬ ¢â®à®£® ¯®àï¤ª . �î¡®¥ à¥è¥­¨¥ ãª § ­­®£® ç áâ­®£® á«ãç ï § ¤ ç¨ (38)
¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥ (39). �â® ¯àï¬® á«¥¤ã¥â ¨§ â®£® ä ªâ , çâ® § ¤ ç  � à«¥¬ ­  F+�WF+ = '
¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ ãá«®¢¨¥ à §à¥è¨¬®áâ¨ (14). � ¨â®£¥ ¢¬¥áâ® § ¤ ç¨ (38) ¨¬¥¥¬ ¨­â¥£à «ì­®¥
ãà ¢­¥­¨¥ �à¥¤£®«ì¬  ¢â®à®£® à®¤ 

T 0 = g1; (40)

£¤¥ g1(t) = �t�1 + ��(t)�1 � g(t). �§ à ­¥¥ ãáâ ­®¢«¥­­ëå á¢®©áâ¢ äã­ªæ¨¨ '0 á«¥¤ã¥â, çâ®
ãà ¢­¥­¨¥ (40) à §à¥è¨¬® â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  (g1; '0) = 0 , (g; '0) = 0 , (g+; '0) = 0.
�¤¥áì g+ ®¯à¥¤¥«ï¥âáï ¨§ ¡¥§ãá«®¢­® à §à¥è¨¬®© ªà ¥¢®© § ¤ ç¨ � à«¥¬ ­  g+ +Wg+ = g1,
à¥è¥­¨¥ ª®â®à®© ¬®¦­® ¢ë¯¨á âì ¢ ï¢­®¬ ¢¨¤¥ ([5], á. 26). �á«¨ ãà ¢­¥­¨¥ (40) à §à¥è¨¬®, â®
«î¡®¥ ¥£® à¥è¥­¨¥ ®¡« ¤ ¥â á¢®©áâ¢®¬  = W ¨ ®¯à¥¤¥«¥­® á â®ç­®áâìî ¤® ¯à®¨§¢®«ì­®©
¯®áâ®ï­­®©. �¯¥à â®à T 0 ­¥áª®«ìª® ­¥ã¤®¡¥­ â¥¬, çâ® ®­ ­¥ ï¢«ï¥âáï ®¡à â¨¬ë¬. �®íâ®¬ã,
à ááã¦¤ ï  ­ «®£¨ç­® ¤®ª § â¥«ìáâ¢ã â¥®à¥¬ë 4, ¬®¦­® ¯®«ãç¨âì á«¥¤ãîé¨© à¥§ã«ìâ â: ¯ãáâì
�+ = T�13 g+, £¤¥ T3 = 2J �AW , â®£¤   = �+ +W�+ + c.
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�¥à­¥¬áï ª ¨áå®¤­®¬ã á®®â­®è¥­¨î (37). �®áª®«ìªã äã­ªæ¨ï b(z) £®«®¬®àä­  ¢­¥ R ¨ ¨á-
ç¥§ ¥â ­  ¡¥áª®­¥ç­®áâ¨, â® äã­ªæ¨ï a(z) £®«®¬®àä­  ¢­¥ ç¥âëà¥å ª®­£àãí­â­ëå ª¢ ¤à â®¢,
¨¬¥îé¨å ®¡é¨¥ ¢¥àè¨­ë á R, ¯à¨ç¥¬ a(1) = 0. �®íâ®¬ã ¨ äã­ªæ¨ï a(z), ¨ äã­ªæ¨ï b(z)
ï¢«ïîâáï ­¨¦­¨¬¨ äã­ªæ¨ï¬¨,  áá®æ¨¨à®¢ ­­ë¬¨ ¯® �®à¥«î á®®â¢¥âáâ¢¥­­® á æ.ä. í. â. A(z) ¨
B(z). �®¯àï¦¥­­®© ¨­¤¨ª â®à­®© ¤¨ £à ¬¬®© (­ ¨¬¥­ìè¨¬ ¢ë¯ãª«ë¬ ¬­®¦¥áâ¢®¬, á®¤¥à¦ -
é¨¬ ¢á¥ ®á®¡¥­­®áâ¨ ­¨¦­¥© äã­ªæ¨¨) ¤«ï ¯¥à¢®© äã­ªæ¨¨ ï¢«ï¥âáï ª¢ ¤à â 3R, ¤«ï ¢â®à®©
| ª¢ ¤à â R. � á¨«ã à ­¥¥ ãáâ ­®¢«¥­­ëå á¢®©áâ¢ äã­ªæ¨¨ '0 ¨áª®¬ë¥ äã­ªæ¨¨ ¯à¥¤áâ ¢¨¬ë
¢ ¢¨¤¥ A1(z4) ¨ B1(z4), £¤¥ A1(z) ¨ B1(z) | æ¥«ë¥ äã­ªæ¨¨ ¯®àï¤ª  � = 0; 25 ¨ â¨¯  � =

p
2=2.

�¬­®¦ ï ®¡¥ ç áâ¨ ãà ¢­¥­¨ï (37) ­  ¬­®¦¨â¥«ì exp(�z)dz ¨ ¨­â¥£à¨àãï ¯® ®ªàã¦­®áâ¨ jzj = r
¤®áâ â®ç­® ¡®«ìè®£® à ¤¨ãá  (â. ¥. ¯à¨¬¥­ïï ¯à¥®¡à §®¢ ­¨¥ �®à¥«ï ¢ ®ªà¥áâ­®áâ¨ ¡¥áª®­¥ç­®
ã¤ «¥­­®© â®çª¨), ¨¬¥¥¬

A(z) = 4 cos z ch z B(z): (41)

�­¤¨ª â®àë ¨áª®¬ëå æ¥«ëå äã­ªæ¨© ï¢«ïîâáï �=2-¯¥à¨®¤¨ç¥áª¨¬¨ äã­ªæ¨ï¬¨ ¨ ¯®«­®áâìî
®¯à¥¤¥«ïîâáï ¨§ ä®à¬ã«

hB(�) =
1
2
(cos � + sin �); � 2 [0; �=2]; hA(�) = 3hB(�):

�¥®à¥¬  12. �¥«ë¥ äã­ªæ¨¨ A(z) ¨ B(z) ï¢«ïîâáï äã­ªæ¨ï¬¨ ¢¯®«­¥ à¥£ã«ïà­®£® à®áâ 

(¢. à. à.) ¢® ¢á¥© ¯«®áª®áâ¨, â. ¥. ¬­®¦¥áâ¢® ¨å ª®à­¥© ¯à ¢¨«ì­® à á¯à¥¤¥«¥­® ([11], £«. II{III).

�®ª § â¥«ìáâ¢®. � ãç¥â®¬ ä®à¬ã«ë (41) ¤®áâ â®ç­® ®£à ­¨ç¨âìáï à áá¬®âà¥­¨¥¬ æ¥«®©
äã­ªæ¨¨

B(z) = �
Z
�

'0(�) exp(z�)d�: (42)

�¢ ¦¤ë ¯à¨¬¥­ïï ä®à¬ã«ã ¨­â¥£à¨à®¢ ­¨ï ¯® ç áâï¬, ¨¬¥¥¬

B(z) = �z�1'0(�) exp(z�)
��
�
+ z�2

�
'00(�) exp(z�)

��
�
�
Z
�

'000(�) exp(z�)d�
�
:

�ãç arg z = �=4 ï¢«ï¥âáï ®¤­¨¬ ¨§ ç¥âëà¥å «ãç¥©, ­  ª®â®àëå §­ ç¥­¨¥ ¨­¤¨ª â®à  à ¢­® â¨¯ã
(­ ¯à ¢«¥­¨¥ ­ ¨¡®«ìè¥£® à®áâ ). �¥à¢®¥ ¨§ ¯à¨à é¥­¨© ­¥ ¨áç¥§ ¥â ¨§-§  à §àë¢­®áâ¨ ¯«®â­®-
áâ¨ ¢ ¢¥àè¨­ å. �¬¥­­® ®­® ®¯à¥¤¥«ï¥â  á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥­¨¥ æ¥«®© äã­ªæ¨¨ ­  ¤ ­­®¬
«ãç¥, ¯®áª®«ìªã «î¡ ï ¯à®¨§¢®¤­ ï ¯«®â­®áâ¨ ®£à ­¨ç¥­  ¢ á¨«ã áâàãªâãàë ï¤à  (13). �â ª,
äã­ªæ¨ï (42) ¢. à. à. ­  ¤ ­­®¬ «ãç¥. �®áª®«ìªã ¥¥ ¨­¤¨ª â®à ï¢«ï¥âáï âà¨£®­®¬¥âà¨ç¥áª¨¬
¢ «î¡®¬ ¨§ ª®®à¤¨­ â­ëå ã£«®¢, â® ®­  ¢. à. à. ¢­ãâà¨ íâ¨å ã£«®¢ ([11], £«. III, x 7, â¥®à¥¬  6).
�à®¬¥ â®£®, ¬­®¦¥áâ¢® «ãç¥© ¢. à. à. æ¥«®© äã­ªæ¨¨ «¨¡® ¯ãáâ®, «¨¡® § ¬ª­ãâ® ([11], £«. III, x 1),
â.¥. äã­ªæ¨ï (42) ¢. à. à. ¢® ¢á¥© ¯«®áª®áâ¨.

�«¥¤áâ¢¨¥ 4. �­®¦¥áâ¢® ª®à­¥© æ.ä. í. â. (42) ¢­ãâà¨ ª ¦¤®£® ¨§ ª®®à¤¨­ â­ëå ã£«®¢ ¨¬¥-
¥â ­ã«¥¢ãî ¯«®â­®áâì ([11], á. 202). �àã£¨¬¨ á«®¢ ¬¨, \¯®çâ¨ ¢á¥" ª®à­¨ æ¥«ëå äã­ªæ¨© (41) ¨
(42) «¥¦ â ¢ \®ªà¥áâ­®áâïå" ª®®à¤¨­ â­ëå ®á¥©.

�¥¯¥àì ¢®á¯®«ì§ã¥¬áï ®¤­®© ¨§ ä®à¬ã« ¯à¥®¡à §®¢ ­¨ï �®à¥«ï ([12], x 1, â¥®à¥¬  1.1.4)

b(z) =
Z 1

0

B(x) exp(�zx)dx; Re z > 0; 5: (43)

� ãà ¢­¥­¨¨ (37) ¤«ï ¤¢ãå á« £ ¥¬ëå b(z+1� i) íâ  ä®à¬ã«  á¯à ¢¥¤«¨¢ , â. ª. z 2 R. �«ï ¤¢ãå
¤àã£¨å á« £ ¥¬ëå b(z � 1 � i) ä®à¬ã«  ­¥¯à¨¬¥­¨¬ , â. ª. ­¥á®¡áâ¢¥­­ë© ¨­â¥£à « (43) à áå®-
¤¨âáï. �¤­ ª® §¤¥áì ¬®¦­® ¢®á¯®«ì§®¢ âìáï ­¥ç¥â­®áâìî äã­ªæ¨¨ b(z) ¨ ¯¥à¥¯¨á âì ãà ¢­¥­¨¥
(37) ¢ ¢¨¤¥

a(z) = 4
Z 1

0
B(x) exp(�x) cos x sh(zx)dx; jRe zj < 0; 5:
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� ¬¥­ïï §¤¥áì z ­  iz á ãç¥â®¬ ãá«®¢¨ï a(iz) = �ia(z) ¨ ¯®«ì§ãïáì ä®à¬ã«®© ®¡à é¥­¨ï á¨­ãá-
¯à¥®¡à §®¢ ­¨ï �ãàì¥, ¨¬¥¥¬

�A(x) = �2 cos x chx
Z 1

0

a(t) sin(xt)dt:

�®á«¥¤­¥¥ à ¢¥­áâ¢® á¯à ¢¥¤«¨¢® «¨èì ­  ¢¥é¥áâ¢¥­­®© ®á¨, £¤¥ ¨­â¥£à « áå®¤¨âáï  ¡á®«îâ­® ¨
à ¢­®¬¥à­®, â. ª. ­¨¦­ïï äã­ªæ¨ï ¨¬¥¥â ­  ¡¥áª®­¥ç­®áâ¨ ­ã«ì âà¥âì¥£® ¯®àï¤ª  ¨ £®«®¬®àä­ 
¢ ¯®«®á¥ j Im zj < 0; 5.

� § ª«îç¥­¨¥ à áá¬®âà¨¬ ¢®¯à®á ®¡ ®¡®¡é¥­¨¨ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢. �¤¥à­ ï äã­ªæ¨ï
(3) ¯à¥¤áâ ¢«ï¥â á®¡®© áã¬¬ã ¯¥à¢ëå ¯ïâ¨ á« £ ¥¬ëå à §«®¦¥­¨ï ¤§¥â -äã­ªæ¨¨ �¥©¥àèâà á-
á , ¯®áâà®¥­­®© ¯® ¯à¨¬¨â¨¢­ë¬ ¯¥à¨®¤ ¬ 1 � i, ¢ àï¤ ¯à®áâ¥©è¨å ¤à®¡¥©. �á«¨ ¢ ä®à¬ã«¥
(3) ¢§ïâì ¡®«ìè¥¥ ç¨á«® á« £ ¥¬ëå (áà¥¤¨ ª®â®àëå ®¡ï§ â¥«ì­® ¥áâì ¯ïâì ã¦¥ ãª § ­­ëå) â ª,
çâ®¡ë ®¯ïâì ¢ë¯®«­ï«®áì ãá«®¢¨¥ E(iz) = �iE(z), â® á®§¤ ¥âáï ¢¯¥ç â«¥­¨¥, çâ® ®á­®¢­ë¥ à¥-
§ã«ìâ âë áâ âì¨ ¬®¦­® ¯¥à¥­¥áâ¨ ­  íâ®â á«ãç ©. �¤­ ª® íâ®, ¢®®¡é¥ £®¢®àï, ­¥ â ª. �¥«® ¢
â®¬, çâ® ¯à¨ ¤®ª § â¥«ìáâ¢¥ «¥¬¬ë 1, ª®â®à ï ®¡¥á¯¥ç¨¢ «  \å®à®èãî à §à¥è¨¬®áâì" ãà ¢-
­¥­¨ï (12), ¯à¨¬¥­ï«¨áì á¯¥æ¨ä¨ç¥áª¨¥ ®æ¥­ª¨, áãé¥áâ¢¥­­® ¨á¯®«ì§ãîé¨¥ ª®­ªà¥â­ë© ¢¨¤
ï¤¥à­®© äã­ªæ¨¨ (3). �á¥ ¦¥ ¬®¦­® ãâ¢¥à¦¤ âì á«¥¤ãîé¥¥: ¥á«¨ â ª¨å á« £ ¥¬ëå \¤®áâ â®ç­®
¬­®£®" (­® ª®­¥ç­®¥ ç¨á«®), â® ª àâ¨­  à §à¥è¨¬®áâ¨ ãà ¢­¥­¨ï (12) ¯®-¯à¥¦­¥¬ã ®¯¨áë¢ ¥âáï
â¥®à¥¬®© 1 (á¬. ¯® íâ®¬ã ¯®¢®¤ã áå¥¬ã à ááã¦¤¥­¨©, ¢¯¥à¢ë¥ ¯à¥¤«®¦¥­­ãî ¢ [13]). �à¨ íâ®¬
¢®§¬®¦­ë ¤¢  á«ãç ï. � áá¬®âà¨¬ ¢­¥è­®áâì ¢á¥å ª¢ ¤à â®¢, ¢ ª®â®àë¥ ¯à¥®¡à §®¢ ­¨ï £àã¯-
¯ë, ¢®è¥¤è¨¥ ¢ ï¤¥à­ãî äã­ªæ¨î, ¯¥à¥¢®¤ïâ R. �á«¨ íâ® ¬­®¦¥áâ¢® á¢ï§­® ¨«¨ à á¯ ¤ ¥âáï
­  á¢ï§­ë¥ ª®¬¯®­¥­âë, ®¤­  ¨§ ª®â®àëå ¢¬¥áâ¥ á R á®¤¥à¦¨â ¨ ¡¥áª®­¥ç­® ã¤ «¥­­ãî â®çªã,
â® ¢á¥ à¥§ã«ìâ âë áâ âì¨ ¨ áå¥¬ , ¯® ª®â®à®© ®­¨ ¯®«ãç¥­ë, ¯¥à¥­®áïâáï ­  ¤ ­­ë© á«ãç ©
(á ¯®­ïâ­ë¬¨ ¨§¬¥­¥­¨ï¬¨ ä®à¬ã« (41){(43) ¨ â. ¤.). � ¤àã£¨å á«ãç ïå â¥®à¥¬ë 7 ¨ 9, ¯® ¢á¥©
¢¨¤¨¬®áâ¨, ­¥¢¥à­ë,   à ááã¦¤¥­¨ï, ¯à®¢¥¤¥­­ë¥ ¯®á«¥ ä®à¬ã«ë (37), ¢®®¡é¥ ­¥ ¨¬¥îâ á¬ë-
á« , â. ª. ­ «¨ç¨¥ â ª®© á¢ï§­®© ª®¬¯®­¥­âë ¯à¨ ¢ë¢®¤¥ íâ¨å à¥§ã«ìâ â®¢ ¨¬¥«® ®¯à¥¤¥«ïîé¥¥
§­ ç¥­¨¥.

�¢â®à ¢ëà ¦ ¥â ¡« £®¤ à­®áâì ¯à®ä. �.�.�ªá¥­âì¥¢ã §  àï¤ æ¥­­ëå á®¢¥â®¢ ¨ § ¬¥ç ­¨©.
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