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� ­ áâ®ïé¥¥ ¢à¥¬ï ¨¬¥¥âáï ¤®áâ â®ç­® ¬­®£® à ¡®â, ¢ ª®â®àëå ¨§ãç îâáï ãá«®¢¨ï áãé¥áâ¢®-
¢ ­¨ï ¯®çâ¨ ¯¥à¨®¤¨ç¥áª¨å à¥è¥­¨© ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. �®¤à®¡­ãî ¡¨¡«¨®£à ä¨î
¯® íâ®¬ã ªàã£ã ¢®¯à®á®¢ ¬®¦­® ­ ©â¨ ¢ [1]{[3]. � ¡®â, ¢ ª®â®àëå ¨§ãç îâáï ¯®çâ¨ ¯¥à¨®¤¨-
ç¥áª¨¥ à¥è¥­¨ï ¨­â¥£à «ì­ëå ¨ ¨­â¥£à®¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©, §­ ç¨â¥«ì­® ¬¥­ìè¥.
�¤¥áì ¬®¦­®, ­ ¯à¨¬¥à, ®â¬¥â¨âì à ¡®âë [4]{[9].

� áâ âì¥ ¢¯¥à¢ë¥ ¯à¨¬¥­ï¥âáï ®¯¥à æ¨®­­®¥ ¨áç¨á«¥­¨¥, ¢¢¥¤¥­­®¥ ¨ ¨§ãç¥­­®¥ ¢ [9] ¨ [10],
¤«ï ¯®áâà®¥­¨ï ¢ ï¢­®¬ ¢¨¤¥ ¯®çâ¨ ¯¥à¨®¤¨ç¥áª¨å à¥è¥­¨© «¨­¥©­ëå ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢-
­¥­¨© n-£® ¯®àï¤ª  á ¯®áâ®ï­­ë¬¨ ª®íää¨æ¨¥­â ¬¨, â ª¨å ¦¥ ãà ¢­¥­¨© á ®âª«®­ïîé¨¬¨áï
 à£ã¬¥­â ¬¨, ­¥ª®â®àëå «¨­¥©­ëå ¨­â¥£à®¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© á ¯®áâ®ï­­ë¬¨ ª®íä-
ä¨æ¨¥­â ¬¨ ¨ à §­®áâ­ë¬¨ ï¤à ¬¨.

�®çâ¨ ¯¥à¨®¤¨ç¥áª¨¬ ¯®«¨­®¬®¬ ­ §ë¢ ¥âáï äã­ªæ¨ï p(t), �1 < t < +1, ï¢«ïîé ïáï
«¨­¥©­®© ª®¬¡¨­ æ¨¥© äã­ªæ¨© ¢¨¤  exp(i�t), £¤¥ � 2 R. �¥à¥§ �C ®¡®§­ ç¨¬ § ¬ëª ­¨¥ ¯®
­®à¬¥ L1(�1;1) ¬­®¦¥áâ¢  ¢á¥å ¯®çâ¨ ¯¥à¨®¤¨ç¥áª¨å ¯®«¨­®¬®¢. �­®¦¥áâ¢® �C ï¢«ï¥âáï
¯®¤ «£¥¡à®© L1(�1;1), á®áâ®ïé¥© ¨§ ¢á¥å ¯®çâ¨ ¯¥à¨®¤¨ç¥áª¨å ¯® �®àã äã­ªæ¨©. �¥à¥§ �W

®¡®§­ ç¨¬ ¯®¤¬­®¦¥áâ¢® �C , á®áâ®ïé¥¥ ¨§ äã­ªæ¨© A(t) 2 �C ¢¨¤  A(t) =
1P
n=1

ane
i�nt, ã¤®¢«¥-

â¢®àïîé¨å ãá«®¢¨î kAk
def=

1P
n=1

janj < +1. �­®¦¥áâ¢® �W ï¢«ï¥âáï ¡ ­ å®¢®©  «£¥¡à®© ([11],

á. 337{338). � ¦¤®© äã­ªæ¨¨ A(t) ¨§ �W ¯®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ äã­ªæ¨î

a(�) =MfA(t)ei�tg = lim
T!1

1
2T

Z T

�T

A(t)ei�tdt: (1)

� ª ï äã­ªæ¨ï áãé¥áâ¢ã¥â ¨ ¬®¦¥â ¡ëâì ®â«¨ç­®© ®â ­ã«ï ­¥ ¡®«¥¥ ç¥¬ ¤«ï áç¥â­®£® ¬­®¦¥-
áâ¢  §­ ç¥­¨© � : �1; �2; : : : ; a(�n) = an 6= 0 ([1], á. 32).

� ª¨¬ ®¡à §®¬, ª ¦¤®© äã­ªæ¨¨ ¨§ �W áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ äã­ªæ¨î a(�) ¨«¨ ¯®á«¥¤®-
¢ â¥«ì­®áâì ¯ à a(�) = f(a1; �1); (a2; �2); : : : g, an ª®¬¯«¥ªá­ë¥, �n ¢¥é¥áâ¢¥­­ë¥.

�á«¨ A(t) 2 �W , â® á®®â¢¥âáâ¢ãîé ï íâ®© äã­ªæ¨¨ ¯®á«¥¤®¢ â¥«ì­®áâì fang 2 l1 (¡ã¤¥¬
£®¢®à¨âì a(�) 2 l1). � ­ ®¡®à®â, ¤«ï ª ¦¤®© äã­ªæ¨¨ a(�) 2 l1 áãé¥áâ¢ã¥â äã­ªæ¨ï A(t), ¤«ï
ª®â®à®© ¢ë¯®«­¥­® (1) ¨

A(t) =
1X
n=1

ane
i�nt: (2)

�ï¤ §¤¥áì áå®¤¨âáï  ¡á®«îâ­® ¨ à ¢­®¬¥à­® ¯à¨ �1 < t < 1. �«¥¤®¢ â¥«ì­®, ãáâ ­®¢«¥­®
¢§ ¨¬­® ®¤­®§­ ç­®¥ á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã äã­ªæ¨ï¬¨ ¨§ �W ¨ ¤¢ã¬¥à­ë¬¨ ¯®á«¥¤®¢ â¥«ì­®-
áâï¬¨ a(�) 2 l1. �à¨ íâ®¬ áç¨â ¥¬, çâ® ¤¢¥ ¯®á«¥¤®¢ â¥«ì­®áâ¨ a(�); b(�) 2 l1 á®¢¯ ¤ îâ, ¥á«¨

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©, ª®¤ ¯à®¥ªâ 

98-01-03304.
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¨¬ á®®â¢¥âáâ¢ãîâ ®¤­¨ ¨ â¥ ¦¥ äã­ªæ¨¨, â ª çâ® ¯®á«¥¤®¢ â¥«ì­®áâì a(�) ­¥ ¨§¬¥­¨âáï, ¥á«¨
ª ­¥© ¤®¡ ¢¨âì áç¥â­®¥ ¬­®¦¥áâ¢® ¯ à ¢¨¤  (0; �).

� ¢¥­áâ¢® (2), ª®â®à®¥ ¯®á«¥¤®¢ â¥«ì­®áâ¨ a(�) 2 l1 áâ ¢¨â ¢ á®®â¢¥âáâ¢¨¥ äã­ªæ¨î A(t) 2
�W , ­ §®¢¥¬ ®¡®¡é¥­­ë¬ ¤¨áªà¥â­ë¬ ¯à¥®¡à §®¢ ­¨¥¬ �ãàì¥. � ¢¥­áâ¢® (1) ¯à®¨§¢®¤¨â ®¡à â-
­®¥ ¯à¥®¡à §®¢ ­¨¥. �®á«¥¤®¢ â¥«ì­®áâì a(�) ¡ã¤¥¬ ­ §ë¢ âì ®à¨£¨­ «®¬,   äã­ªæ¨î A(t) |
¨§®¡à ¦¥­¨¥¬. �¡®¡é¥­­®¥ ¤¨áªà¥â­®¥ ¯à¥®¡à §®¢ ­¨¥ �ãàì¥ ¡ã¤¥¬ ®¡®§­ ç âì á¨¬¢®«®¬ W0,
â. ¥.

A(t) =W0a(�); a(�) =W�1
0 A(t):

�¡®¡é¥­­®¥ ¤¨áªà¥â­®¥ ¯à¥®¡à §®¢ ­¨¥ W0 ¡ë«® ¢¢¥¤¥­® ¢ [9] ¨ [10], â ¬ ¦¥ ¨§ãç¥­ë á¢®©áâ¢ 
íâ®£® ¯à¥®¡à §®¢ ­¨ï. �à¨¢¥¤¥¬ ­¥ª®â®àë¥ ¨§ ­¨å.

1. �á«¨ A(t) 2 �W , � ¢¥é¥áâ¢¥­­®¥, â® W
�1
0 A(t� �) = e�i��a(�).

2. �ãáâì A(t) ¤¨ää¥à¥­æ¨àã¥¬  ¨ A(j)(t) 2 �W , j = 0; p, â®£¤  W�1
0

dpA(t)

dtp
= (i�)pa(�).

3. �á«¨ A(t) 2 �W ¨ B(t) 2 �W , â®

W0a(�)b(�) = lim
T!1

1
2T

Z T

�T

A(t� s)B(s)ds:

� áá¬®âà¨¬ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ á ®âª«®­ïîé¨¬¨áï  à£ã¬¥­â ¬¨

x(n)(t� �0) +
nX

k=1

akx
(n�k)(t� �k) = f(t); (3)

£¤¥ a1; : : : ; an | ª®¬¯«¥ªá­ë¥,   �0; �1; : : : ; �n | ¢¥é¥áâ¢¥­­ë¥ ¯®áâ®ï­­ë¥, f(t) | § ¤ ­­ ï
äã­ªæ¨ï ª« áá  �W . �¥è¥­¨¥ ãà ¢­¥­¨ï (3) x(t) =

P
m

xme
i�mt ¡ã¤¥¬ ¨áª âì ¢ ª« áá¥ �W . �«ï

ãà ¢­¥­¨© ¢¨¤  (3) á ®âª«®­ïîé¨¬¨áï  à£ã¬¥­â ¬¨ ¬®¦­® ¤®ª § âì  ­ «®£ «¥¬¬ë �áª« ­£®­ .
�â® ¤®ª § â¥«ìáâ¢® ¯®çâ¨ ¤®á«®¢­® ¯®¢â®àï¥â ¤®ª § â¥«ìáâ¢® íâ®© «¥¬¬ë ¢ ([1], á. 186{187)
(¢® ¢á¥å ¯®áâà®¥­¨ïå ª®¬¡¨­ æ¨¨ ¯à®¨§¢®¤­ëå § ¬¥­ïîâáï ª®¬¡¨­ æ¨ï¬¨ á ®âª«®­ïîé¨¬¨áï
 à£ã¬¥­â ¬¨).

�®ª ¦¥¬, çâ® ¥á«¨ x(t) 2 �W , â® ¨ x(j)(t) 2 �W , j = 1; n. � á¨«ã  ­ «®£  «¥¬¬ë �áª« ­£®­ 
¨§ ®£à ­¨ç¥­­®áâ¨ à¥è¥­¨ï ãà ¢­¥­¨ï (3) á«¥¤ã¥â ®£à ­¨ç¥­­®áâì ¢á¥å ¯à®¨§¢®¤­ëå x(j)(t), j =
1; n. �§ ®£à ­¨ç¥­­®áâ¨ ¯à®¨§¢®¤­®© x(k+1)(t) á«¥¤ã¥â à ¢­®¬¥à­ ï ­¥¯à¥àë¢­®áâì ¯à®¨§¢®¤­®©
x(k)(t),   §­ ç¨â, ¥¥ ¯®çâ¨ ¯¥à¨®¤¨ç­®áâì ([1], á. 28). �âáî¤  á«¥¤ã¥â, çâ® x(j)(t) 2 �C , j = 1; n� 1.
�®£¤  ¨§ (3) ¯®«ãç ¥¬, çâ® ¨ x(n)(t) 2 �C . �á¥ ¯à®¨§¢®¤­ë¥ ¡ã¤ãâ ¯à¨­ ¤«¥¦ âì �W , ¥á«¨
¯®ª ¦¥¬, çâ® áå®¤ïâáï àï¤ë X

m

j�mj
kjxmj; k = 1; n: (4)

�á«¨ ¯®á«¥¤®¢ â¥«ì­®áâì f�mg ®£à ­¨ç¥­ , â® àï¤ë (4) áå®¤ïâáï, â. ª. x(t) 2 �W . �­ ç¨â, ­ ¤®
¯®ª § âì áå®¤¨¬®áâì íâ¨å àï¤®¢, ª®£¤  �m !1 ¯à¨ m!1. �¥à¥¯¨è¥¬ (3) ¢ ¢¨¤¥

x(n)(t� �0) +
n�1X
k=1

akx
(n�k)(t� �k) = f(t)� anx(t� �n):

� ª ª ª ¯à ¢ ï ç áâì íâ®£® à ¢¥­áâ¢  ¯à¨­ ¤«¥¦¨â �W , â® áå®¤ïâáï àï¤ëX
m

j(i�m)ne�i�m�0 + a1(i�m)n�1e�i�1�m + � � �+ an�1(i�m)e�i�n�1�m j jxmj =

=
X
m

j�mj
n

����1 + a1e
i(�0��1)�m

i�m
+ � � �+

an�1e
i(�0��n�1)�m

(i�m)n�1

����jxmj:
�à¨ ¤®áâ â®ç­® ¡®«ìè¨å m����1 + a1e

i(�0��1)�m

i�m
+ � � �+

an�1e
i(�0��n�1)�m

(i�m)n�1

���� � � > 0:
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�®£¤ 

j�mj
njxmj �

1
�
j�mj

njxnj

����1 + a1e
i(�0��1)�m

i�m
+ � � � +

an�1e
i(�0��n�1)�m

(i�m)n�1

����:
�âáî¤  á«¥¤ã¥â áå®¤¨¬®áâì àï¤ 

P
m

j�mj
njxmj,   â ª¦¥ áå®¤¨¬®áâì ¢á¥å àï¤®¢ (4).

�à¨¬¥­¨¬ ª (3) ¯à¥®¡à §®¢ ­¨¥ W0 ¨ ¯®«ãç¨¬�
(i�)ne�i�0� +

nX
k=1

ak(i�)n�ke�i�k�
�
x(�) = f(�)

¨«¨

Qn(�)x(�) = f(�); (5)

£¤¥ f(�) = W�1
0 f(t), x(�) = W�1

0 x(t), Qn(�) = (i�)ne�i�0� +
nP

k=1
ak(i�)n�ke�i�k�. �á«¨ �k,

k = 1; 2; : : : , | à §«¨ç­ë¥ ¢¥é¥áâ¢¥­­ë¥ ª®à­¨ ª¢ §¨¯®«¨­®¬  Qn(�) (¨å ¬®¦¥â ¡ëâì áç¥â­®¥
¬­®¦¥áâ¢®), â® ¤«ï à §à¥è¨¬®áâ¨ (3) ­¥®¡å®¤¨¬®, çâ®¡ë f(�j) = 0, j = 1; 2; : : : �§ (5) ¯®«ãç ¥¬

x(�) =

(
f(�)=Qn(�); � 6= �j;

cj ; � = �j;

£¤¥ cj | ¯à®¨§¢®«ì­ë¥ ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥. �á«¨

 (�) =

(
f(�)=Qn(�); � 6= �j ;

0; � = �k;
(6)

£¤¥ �k (�) 2 l1, k = 0; n, â® ¢á¥ à¥è¥­¨ï (3), ¯à¨­ ¤«¥¦ é¨¥ �W , ¤ îâáï ä®à¬ã«®©

x(t) =
X
j

cje
i�j t +W0 (�); (7)

£¤¥ cj | ¯à®¨§¢®«ì­ë¥ ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥ â ª¨¥, çâ® f�kj cjg 2 l1, k = 0; n. � ª¨¬ ®¡à §®¬,
á¯à ¢¥¤«¨¢ 

�¥®à¥¬  1. �ãáâì ¯à ¢ ï ç áâì ãà ¢­¥­¨ï (3) f(t) 2 �W . �â®¡ë íâ® ãà ¢­¥­¨¥ ¨¬¥«®

à¥è¥­¨¥, ¯à¨­ ¤«¥¦ é¥¥ íâ®¬ã ¦¥ ª« ááã, ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë 1) f(�) = 0 ¯à¨

� = �j, j = 1; 2; : : : , £¤¥ �j, j = 1; 2; : : : ; | à §«¨ç­ë¥ ¢¥é¥áâ¢¥­­ë¥ ª®à­¨ ª¢ §¨¯®«¨­®¬ 

Qn(�) = (i�)nei�0� +
nP

k=1
ak(i�)n�kei�k�; 2) �k (�) 2 l1, k = 0; n, £¤¥  (�) ¤ ¥âáï ä®à¬ã«®© (6).

�à¨ ¢ë¯®«­¥­¨¨ íâ¨å ãá«®¢¨© ¢á¥ à¥è¥­¨ï ãà ¢­¥­¨ï (3) ª« áá  �W ¤ îâáï ä®à¬ã«®© (7), £¤¥
cj | ¯à®¨§¢®«ì­ë¥ ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥ â ª¨¥, çâ® f�kj cjg 2 l1, k = 0; n.

�á«¨ ¢ ãà ¢­¥­¨¨ (3) ¯®«®¦¨¬ �0 = �1 = � � � = �n = 0, â® ¯®«ãç¨¬ «¨­¥©­®¥ ¤¨ää¥à¥­æ¨-
 «ì­®¥ ãà ¢­¥­¨¥

x(n)(t) +
nX

k=1

akx
(n�k)(t) = f(t): (8)

� íâ®¬ á«ãç ¥ ª¢ §¨¯®«¨­®¬ Qn(�) ¯à¥¢à â¨âáï ¯à®áâ® ¢ ¯®«¨­®¬ Pn(�) = (i�)n +
nP

k=1
ak(i�)n�k,

ª®â®àë© ¬®¦¥â ¨¬¥âì «¨èì ª®­¥ç­®¥ ç¨á«® p à §«¨ç­ëå ¢¥é¥áâ¢¥­­ëå ª®à­¥© �k. �¥è¥­¨¥
ãà ¢­¥­¨ï (8) ¤ ¥âáï ä®à¬ã«®©

x(t) =
pX

k=1

cke
i�kt +W0'(�); (9)
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£¤¥

'(�) =

(
f(�)=Pn(�); � 6= �k;

0; � = �k;
(10)

ck | ¯à®¨§¢®«ì­ë¥ ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥.
�«¥¤áâ¢¨¥¬ â¥®à¥¬ë 1 ï¢«ï¥âáï á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.
�á«¨ ¢ ãà ¢­¥­¨¨ (8) f(t) 2 �W , â® ¤«ï â®£® çâ®¡ë íâ® ãà ¢­¥­¨¥ ¨¬¥«® à¥è¥­¨¥, ¯à¨­ ¤-

«¥¦ é¥¥ â®¬ã ¦¥ ª« ááã, ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë 1) f(�) = 0, � = �k, k = 1; p, £¤¥ �k |

à §«¨ç­ë¥ ¢¥é¥áâ¢¥­­ë¥ ª®à­¨ ¯®«¨­®¬  Pn(�) = (i�)n +
nP

k=1
ak(i�)n�k; 2) �k'(�) 2 l1, k = 0; n,

£¤¥ '(�) ¤ ¥âáï ä®à¬ã«®© (10). �à¨ ¢ë¯®«­¥­¨¨ íâ¨å ãá«®¢¨© ¢á¥ à¥è¥­¨ï ãà ¢­¥­¨ï (8) ª« áá 
�W ¤ îâáï ä®à¬ã«®© (9), £¤¥ ck | ¯à®¨§¢®«ì­ë¥ ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥.

�¥¯¥àì à áá¬®âà¨¬ ¨­â¥£à®¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ á ®âª«®­ïîé¨¬¨áï  à£ã¬¥­â ¬¨
nX

k=0

� mX
j=1

akjx
(k)(t� �kj) + lim

T!1

1
2T

Z T

�T

Kkj(t� s)x(k)(s� �kj)ds
�
= f(t); (11)

£¤¥ akj | ª®¬¯«¥ªá­ë¥, �kj , �kj | ¢¥é¥áâ¢¥­­ë¥ ¯®áâ®ï­­ë¥,Kkj(t) ¨ f(t) | § ¤ ­­ë¥ äã­ªæ¨¨
ª« áá  �W . �¥è¥­¨¥ ãà ¢­¥­¨ï ¡ã¤¥¬ ¨áª âì ¢ ª« áá¥ äã­ªæ¨© x(t) â ª¨å, çâ® x(k) 2 �W ,
k = 0; q, £¤¥ q | ¬ ªá¨¬ «ì­ë© ¯®àï¤®ª ¯à®¨§¢®¤­®©, ¢å®¤ïé¥© ¢ (11).

�à¨¬¥­ïï ª (11) ¯à¥®¡à §®¢ ­¨¥ W�1
0 , ¯®«ãç ¥¬

nX
k=0

mX
j=0

[akj(i�)
ke�i�kj� +Kkj(�)(i�)

ke�i�kj�]x(�) = f(�)

¨«¨

R(�)x(�) = f(�); (12)

£¤¥ f(�) =W�1
0 f(t), x(�) =W�1

0 x(t), Kkj(�) =W�1
0 Kkj(t),

R(�) =
nX

k=0

mX
j=0

[akj(i�)ke�i�kj� +Kkj(�)(i�)ke�i�kj�]: (13)

�ã­ªæ¨ï R(�) ¬®¦¥â ¨¬¥âì áç¥â­®¥ ¬­®¦¥áâ¢® ¢¥é¥áâ¢¥­­ëå ª®à­¥© �l, l = 1; 2; : : : �«ï à §à¥-
è¨¬®áâ¨ (11) ­¥®¡å®¤¨¬®, çâ®¡ë f(�l) = 0, l = 1; 2; : : : �§ (12) ¯®«ãç ¥¬

x(t) =
X
l

cle
i�lt +W0'(�); (14)

£¤¥

'(�) =

(
f(�)=R(�); � 6= �l;

0; � = �l;
(15)

cl | ¯à®¨§¢®«ì­ë¥ ¯®áâ®ï­­ë¥. �ã­ªæ¨ï (14) ï¢«ï¥âáï à¥è¥­¨¥¬ ãà ¢­¥­¨ï (11), ¥á«¨ �k'(�) 2
l1, k = 0; q, f�kl clg 2 l1, k = 0; q.

�­ ç¨â, á¯à ¢¥¤«¨¢ 

�¥®à¥¬  2. �á«¨ äã­ªæ¨¨ f(t) ¨ Kkj(t), k = 0; n, j = 1;m, | äã­ªæ¨¨ ª« áá  �W , â® ¤«ï

â®£® çâ®¡ë ãà ¢­¥­¨¥ (11) ¨¬¥«® à¥è¥­¨¥ â ª®¥, çâ® x(j)(t) 2 �W , j = 0; q, £¤¥ q | ¬ ªá¨-

¬ «ì­ë© ¯®àï¤®ª ¯à®¨§¢®¤­®©, ¢å®¤ïé¥© ¢ (11), ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë 1) f(�) = 0
¯à¨ � = �l, l = 1; 2; : : : , £¤¥ �l, l = 1; 2; : : : , | à §«¨ç­ë¥ ¢¥é¥áâ¢¥­­ë¥ ª®à­¨ äã­ªæ¨¨ R(�),
ª®â®à ï ¤ ¥âáï ä®à¬ã«®© (13); 2) �k'(�) 2 l1, k = 0; q, £¤¥ '(�) ­ å®¤¨âáï ¯® ä®à¬ã«¥ (15). �à¨
¢ë¯®«­¥­¨¨ íâ¨å ãá«®¢¨© ¢á¥ à¥è¥­¨ï ãà ¢­¥­¨ï (11) ãª § ­­®£® ¢ëè¥ ª« áá  ¤ îâáï ä®à¬ã-

«®© (14), £¤¥ cl | ¯à®¨§¢®«ì­ë¥ ª®¬¯«¥ªá­ë¥ ¯®áâ®ï­­ë¥ â ª¨¥, çâ® f�kl clg 2 l1, k = 0; q.
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�á«¨ ¢ ãà ¢­¥­¨¨ (11) ¯®«®¦¨¬ ¢á¥ �kj ¨ �kj à ¢­ë¬¨ ­ã«î, â® ¯®«ãç¨¬ ¨­â¥£à®¤¨ää¥à¥­-
æ¨ «ì­®¥ ãà ¢­¥­¨¥

nX
k=1

akx
(n�k)(t) +

mX
j=1

lim
T!1

1
2T

Z T

�T

Kj(t� s)x(j)ds = f(t):

� íâ®¬ á«ãç ¥ äã­ªæ¨ï R(�) = Pn(�) + K(�), £¤¥ Pn(�) = (i�)n +
nP

k=1
ak(i�)n�k, K(�) =

mP
j=1

Kj(�)(i�)j , ¨ â¥®à¥¬  2 ®áâ ¥âáï ¢ á¨«¥.

� § ª«îç¥­¨¥ § ¬¥â¨¬, çâ® á ¯®¬®éìî ®¡®¡é¥­­®£® ¤¨áªà¥â­®£® ¯à¥®¡à §®¢ ­¨ï �ãàì¥ ¬®¦-
­® áâà®¨âì à¥è¥­¨ï ª« áá  �W á¨áâ¥¬ «¨­¥©­ëå ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© á ¯®áâ®ï­­ë¬¨
ª®íää¨æ¨¥­â ¬¨, ãà ¢­¥­¨© á ®âª«®­ïîé¨¬¨áï  à£ã¬¥­â ¬¨,   â ª¦¥ á¨áâ¥¬ ¨­â¥£à®¤¨ää¥-
à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¢¨¤  (11).
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