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Z
1

�1

k(t� s)u(s)ds+
1X

p=�1

q(t� p)vp = g(t); �1 < t <1; (1)

Z
1

�1

z(n� s)u(s)ds+
1X

p=�1

wn�pvp = hn; n 2 Z; (2)

¨§ ª®â®àëå  å®¤ïâáï äãªæ¨ï u(s) ¨ ¯®á«¥¤®¢ â¥«ì®áâì vp.
�à¥¤¯®«®¦¨¬, çâ® u(t) 2 L2(�1;1), q(t) 2 L2(�1;1), g(t) 2 L2(�1;1), vn 2 l, wn 2 l,

hn 2 l,

z(t) 2 L2(�1;1); l.i.m.
N!1

NX
n=�N

jz(n� t)j 2 L2(�1;1); (3)

0 < C1 < jK(x)j < C2 <1; �1 < x <1: (4)

�¤¥áì K(x) | ®¡à § �ãàì¥ ï¤¥à®© ®¡®¡é¥®© äãªæ¨¨ k(t). �à¨ íâ¨å ¯à¥¤¯®«®¦¥¨ïx (1)
áâ ®¢¨âáï à ¢¥áâ¢®¬ äãªæ¨© ¨§ L2(�1;1),   (2) | à ¢¥áâ¢®¬ ¯®á«¥¤®¢ â¥«ì®áâ¥© ¨§
¯à®áâà áâ¢  l. �¥©áâ¢¨â¥«ì®, ¯à¨ ãá«®¢¨¨ (4) ®¯¥à â®à á¢¥àâª¨ A,

(Au)(t) �
Z
1

�1

k(t� s)u(s)ds def= F�1[K(x)(Fu)(x)];

¤¥©áâ¢ã¥â ¨ ®£à ¨ç¥ ¢ ¯à®áâà áâ¢¥ L2(�1;1) ¨ ¨¬¥¥â ®£à ¨ç¥ë© ®¡à âë©

(A�1u)(t) �
Z
1

�1

r(t� s)u(s)ds; r(t) = F�1(1=K(x)):

�¨¬¢®« F ®§ ç ¥â ®¯¥à â®à-¯à¥®¡à §®¢ ¨¥ �ãàì¥, (Fu)(x) �
1R
�1

u(t)eixtdt. �®¤¥à¦ é¥¥áï ¢

(1) á« £ ¥¬®¥

1X
p=�1

q(t� p)vp (5)

â ª¦¥ ¯à¨ ¤«¥¦¨â ¯à®áâà áâ¢ã L2(�1;1). �â® ãâ¢¥à¦¤ ¥â

�¥¬¬  1. �á«¨ q(t) 2 L2(�1;1) ¨ vp 2 L, â® àï¤ (5) áå®¤¨âáï ¢ áà¥¤¥¬ ª äãªæ¨¨ ¨§

L2(�1;1).

�¥©áâ¢ãï ®¯¥à â®à®¬ A�1   ®¡¥ ç áâ¨ ãà ¢¥¨ï (1), ¯®«ãç¨¬

u(t) =
Z
1

�1

r(t� s)g(s)ds�
1X

p=�1

vp

Z
1

�1

r(t� s� p)q(s)ds; �1 < t <1: (6)

�¤¥áì àï¤ â ª¦¥ áå®¤¨âáï ¢ áà¥¤¥¬ ª¢ ¤à â¨ç®¬, çâ® ãâ¢¥à¦¤ ¥â
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�¥¬¬  2. �à¨ ãá«®¢¨ïå «¥¬¬ë 1 ¨ (4) á¯à ¢¥¤«¨¢  ä®à¬ã« 

A�1
� 1X
�1

vpq(t� p)
�
= l:i:m:

N!1

NX
p=�N

vpA
�1q(t� p):

�áª«îç¨¢ ¨§ ãá«®¢¨ï (2) ¥¨§¢¥áâãî äãªæ¨î u(s) ¨ ¨á¯®«ì§ãï ¥¥ ¯à¥¤áâ ¢«¥¨¥ (6), ¯à¨-
¤¥¬ ª ¡¥áª®¥ç®© á¨áâ¥¬¥ ãà ¢¥¨© á ¤¨áªà¥â®© á¢¥àâª®©

1X
p=�1

dn�pvp = yn; n 2 Z: (7)

�¤¥áì dn = wn � an 2 l, yn = hn � an 2 l,

an =
Z
1

�1

z(n� s)ds
Z
1

�1

r(s� �)q(�)d�:

�â¨ ãâ¢¥à¦¤¥¨ï ®á®¢ ë   á«¥¤ãîé¨å «¥¬¬ å.

�¥¬¬  3. �á«¨ äãªæ¨ï z(t) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3), â® ¯à¨ «î¡®© äãªæ¨¨ f(t) ¨§
¯à®áâà áâ¢  L2(�1;1) ¯®á«¥¤®¢ â¥«ì®áâìZ

1

�1

z(n� s)f(s)ds; n 2 Z;

¯à¨ ¤«¥¦¨â ¯à®áâà áâ¢ã l.

�¥¬¬  4. �«ï äãªæ¨© z(t) ¨ f(t), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬ «¥¬¬ë 3, ¨ ¯®á«¥¤®¢ â¥«ì-
®áâ¨ vp 2 l á¯à ¢¥¤«¨¢  ä®à¬ã« 

Z
1

�1

z(n� s)
1X

p=�1

vpf(s� p)ds =
1X

p=�1

vp

Z
1

�1

z(n� p� s)f(s)ds;

£¤¥ àï¤ ¢ «¥¢®© ç áâ¨ áå®¤¨âáï ¢ áà¥¤¥¬,   ¢ ¯à ¢®© |  ¡á®«îâ®.

�â ª, ¤«ï ¯®áâà®¥¨ï ¨áª®¬®© ¯®á«¥¤®¢ â¥«ì®áâ¨ vp ¤®áâ â®ç® à¥è¨âì á¨áâ¥¬ã (7). �¥-
â®¤ë à¥è¥¨ï â ª®© á¨áâ¥¬ë ¨§¢¥áâë ¨ â¥®à¥â¨ç¥áª¨ ¥ á®áâ ¢«ïîâ ¯à®¡«¥¬ë. � ç áâ®áâ¨,
¥á«¨ áãé¥áâ¢ã¥â ¯®áâ®ï ï C > 0 â ª ï, çâ®����

1X
p=�1

dpe
ixp

���� > C; �� � x � �;

â® á¨áâ¥¬  (7) ¯à¨ «î¡®© ¯à ¢®© ç áâ¨ yn 2 l ¨¬¥¥â ¢ ¯à®áâà áâ¢¥ l ¥¤¨áâ¢¥®¥ à¥è¥¨¥
vp. �®á«¥ ®¯à¥¤¥«¥¨ï ¯®á«¥¤®¢ â¥«ì®áâ¨ vp 2 l ¯à¨ ¤«¥¦ é ï ¯à®áâà áâ¢ã L2(�1;1)
¨áª®¬ ï äãªæ¨ï u(t) áâà®¨âáï ¯® ä®à¬ã«¥ (6).

� § ª«îç¥¨¥ § ¬¥â¨¬, çâ® ª ¤¨áªà¥â®-¥¯à¥àë¢®© á¨áâ¥¬¥ (1), (2)  ¢â®à ¯à¨è¥« ¯à¨
à áá¬®âà¥¨¨ ®¤®© § ¤ ç¨ ¨â¥à¯®«ïæ¨¨ á«ãç ©ëå ¯à®æ¥áá®¢.

�®   «®£¨¨ á ¤¨áªà¥â®© á¨áâ¥¬®© �¨¥à {�®¯ä  ( ¯à., [1], á. 100) ¬®¦® áä®à¬ã«¨à®¢ âì
¤¨áªà¥â®-¥¯à¥àë¢ãî á¨áâ¥¬ã, ¢ ª®â®à®©, ¢ ®â«¨ç¨¥ ®â (1), (2), ®âáãâáâ¢ãîâ ®âà¨æ â¥«ìë¥
¨¤¥ªáë p ¨ n. � ª ï á¨áâ¥¬  â ª¦¥ ¤®¯ãáª ¥â à¥è¥¨¥ ¢ § ¬ªãâ®© ä®à¬¥.
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