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Kx � 1
�

Z 1

�1

�(�)x(�)
� � t

d� +
1
�

Z 1

�1
�(�)h(t; �)x(�)d� = f(t); jtj < 1; (1)

£¤¥ h(t; �), f(t) | ¨§¢¥áâë¥ ¥¯à¥àë¢ë¥ äãªæ¨¨, x(�) | ¨áª®¬ ï äãªæ¨ï, �(�) = 1p
1��2 ,  

á¨£ã«ïàë© ¨â¥£à «

I' = I('; t) =
1
�

Z 1

�1

'(�)
� � t

d� (2)

¯®¨¬ ¥âáï ¢ á¬ëá«¥ £« ¢®£® § ç¥¨ï ¯® �®è¨{�¥¡¥£ã. � ª¨¥ ãà ¢¥¨ï ¢áâà¥ç îâáï ¢ § -
¤ ç å ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨,  íà®¤¨ ¬¨ª¨, í«¥ªâà®¤¨ ¬¨ª¨ ¨ â¥®à¨¨ ã¯àã£®áâ¨ ( ¯à., [1],
[2]).

�®áª®«ìªã ¢ ¡®«ìè¨áâ¢¥ á«ãç ¥¢ ¯®«ãç¨âì â®ç®¥ à¥è¥¨¥ á. ¨. ã. (1) ¥¢®§¬®¦®,  ªâã «ì-
  § ¤ ç   å®¦¤¥¨ï ¯à¨¡«¨¦¥®£® à¥è¥¨ï ¨ ¯®«ãç¥¨ï ®æ¥®ª ¯®£à¥è®áâ¨. �à¨ íâ®¬ ª ª
¤«ï â¥®à¨¨, â ª ¨ ¤«ï ¯à ªâ¨ª¨  ¨¡®«¥¥ ¨â¥à¥áë à ¢®¬¥àë¥ ®æ¥ª¨. �«¥¤ã¥â ®â¬¥â¨âì,
çâ® ¥á«¨ ¢ ª ç¥áâ¢¥ ¯à®áâà áâ¢ ¨áª®¬ëå í«¥¬¥â®¢ X ¨ ¯à ¢ëå ç áâ¥© Y ¢§ïâì ¯à®áâà áâ¢ 
¥¯à¥àë¢ëå   [�1; 1] äãªæ¨©, â® § ¤ ç  à¥è¥¨ï á. ¨. ã. (1) ¡ã¤¥â ¥ª®àà¥ªâ® ¯®áâ ¢«¥®©
¢¢¨¤ã ¥®£à ¨ç¥®áâ¨ ®¡à â®£® ®¯¥à â®à  K�1 : Y ! X [3], [4].

�  ®á®¢¥ ¯®¤å®¤  [1], [5], ®á®¢ ®£®   ¢®§¬®¦®áâ¨ ª®àà¥ªâ®© ¯®áâ ®¢ª¨ § ¤ ç¨ à¥-
è¥¨ï á. ¨. ã. (1){(2), ¢ à ¡®â¥ ¢¢®¤¨âáï ¯ à  ¢¥á®¢ëå äãªæ¨® «ìëå ¯à®áâà áâ¢ (X�; Yq),
q = ��1, ï¢«ïîé¨åáï ¥ª®â®àë¬¨ áã¦¥¨ï¬¨ ¯à®áâà áâ¢ ¥¯à¥àë¢ëå   [�1; 1] äãªæ¨© ¨
¤®ª §ë¢ ¥âáï ª®àà¥ªâ®áâì à áá¬ âà¨¢ ¥¬®© § ¤ ç¨.

�«ï ¯à®áâà áâ¢  Yq à §à ¡ âë¢ îâáï í«¥¬¥âë â¥®à¨¨ ¯à¨¡«¨¦¥¨ï äãªæ¨© ¨â¥à¯®-
«ïæ¨®ë¬¨  «£¥¡à ¨ç¥áª¨¬¨ ¯®«¨®¬ ¬¨ ¨ ®âà¥§ª ¬¨ àï¤®¢ �ãàì¥ ¯® ®àâ®£® «ìë¬ ¯®-
«¨®¬ ¬ �¥¡ëè¥¢ . � ¤ «ì¥©è¥¬ íâ¨ à¥§ã«ìâ âë ¯®§¢®«ïîâ ¯®«ãç¨âì à ¢®¬¥àë¥ ®æ¥ª¨
¯®£à¥è®áâ¨ ¯à¨¡«¨¦¥ëå à¥è¥¨© á. ¨. ã. (1).

1. �®àà¥ªâ®áâì § ¤ ç¨

�ãáâì X� | ¯à®áâà áâ¢® ¥¯à¥àë¢ëå   [�1; 1] äãªæ¨© x(t), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨îZ 1

�1

1p
1� t2

x(t)dt = 0; (3)

¤«ï ª®â®àëå á¨£ã«ïàë© ¨â¥£à « 1
�
I(�x) ï¢«ï¥âáï â ª¦¥ ¥¯à¥àë¢®© äãªæ¨¥©.

� ª ç¥áâ¢¥ Yq ¢®§ì¬¥¬ ¯à®áâà áâ¢® ¥¯à¥àë¢ëå äãªæ¨© f(t) â ª¨å, çâ® I(qf ; t) ï¢«ï¥âáï
äãªæ¨¥© ¥¯à¥àë¢®©.
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�®à¬ë ¢ íâ¨å ¯à®áâà áâ¢ å ®¯à¥¤¥«¨¬ á®®â¢¥âáâ¢¥® á«¥¤ãîé¨¬ ®¡à §®¬:

kxkX�
= kxkC + k 1

�
I(�x)kC ; x 2 X�; (4)

kfkYq = kqfkC + kI(qf)kC ; y 2 Yq: (5)

�®£¤  á. ¨. ã. (1) íª¢¨¢ «¥â® ®¯¥à â®à®¬ã ãà ¢¥¨î

Kx � Sx+ V x = f (x 2 X�; y 2 Yq); (6)

£¤¥

Sx =
1
�

Z 1

�1

x(�)p
1� � 2(� � t)

d�; V x =
1
�

Z 1

�1
�(�)x(�)h(t; �)d�:

�¥¬¬  1. �¨£ã«ïàë© ®¯¥à â®à S : X� ! Yq ¥¯à¥àë¢® ®¡à â¨¬, á¯à ¢¥¤«¨¢ë à ¢¥áâ¢ 

kSkX�!Yq = 1; kS�1kYq!X�
= 1:

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢¥¨¥ Sx = f . �§¢¥áâ® [6], [7], çâ®
®¯¥à â®à S ®¡à â¨¬, ¯à¨ç¥¬

S�1(f ; t) = �I(q'; t) + a0�(t);

£¤¥ a0 | ¯à®¨§¢®«ì ï ª®áâ â . �§ ãá«®¢¨ï (3) ¯®«ãç ¥¬ a0 = 0. �®ª ¦¥¬, çâ® ®¯¥à â®àë
S : X� ! Yq, S�1 : Yq ! X� ¥¯à¥àë¢ë. �«ï íâ®£® ¤®áâ â®ç® ¯®ª § âì, çâ® ®¨ ®£à ¨ç¥ë.
�á¯®«ì§ãï ®¯à¥¤¥«¥¨ï ®à¬ (4), (5), ¨¬¥¥¬

kSxkYq = kI(�x)kYq = kqI(�x)kC + kI(qI(�x))kC = kxkX�
; (7)

kS�1fkX�
= kxkC + k 1

�
I(�x)kC = kI(qf)kC + kqfkC = kfkYq : (8)

�§ á®®â®è¥¨© (7) ¨ (8) á«¥¤ã¥â ãâ¢¥à¦¤¥¨¥ «¥¬¬ë.
�§ «¥¬¬ë 1 ¨ â¥®à¨¨ �¨áá {� ã¤¥à  ¤«ï ãà ¢¥¨©, ¯à¨¢®¤ïé¨åáï ª ãà ¢¥¨ï¬ ¢â®à®£®

à®¤ , á«¥¤ã¥â

�¥®à¥¬  1. �ãáâì ï¤à® h(t; �) â ª®¢®, çâ® ®¯¥à â®à V : X� ! Yq ¢¯®«¥ ¥¯à¥àë¢¥. �á«¨

®¤®à®¤®¥ ãà ¢¥¨¥, á®®â¢¥âáâ¢ãîé¥¥ ãà ¢¥¨î (1), ¨¬¥¥â â®«ìª® ã«¥¢®¥ à¥è¥¨¥, â®

®¯¥à â®à K : X� ! Yq ¥¯à¥àë¢® ®¡à â¨¬.

2. � ¯à¨¡«¨¦¥¨ïå ¢ ¯à®áâà áâ¢¥ Yq

�ãáâì �n | ®¯¥à â®à �ãàì¥, áâ ¢ïé¨© ¢ á®®â¢¥âáâ¢¨¥ «î¡®© äãªæ¨¨ ' 2 L[�1; 1] ¥¥ ®âà¥§®ª
àï¤  �ãàì¥ ¯® ¯®«¨®¬ ¬ �¥¡ëè¥¢  ¢â®à®£® à®¤ 

�n' = �n('; t) =
nX

k=0

ck(')Uk(t);

Un(t) =
sin(n+ 1) arccos tp

1� t2
; n = 0; 1; : : : ;

£¤¥ ck(') = 2
�

1R
�1

p
1� � 2'(�)Uk(�)d� | ª®íää¨æ¨¥âë �ãàì¥{�¥¡ëè¥¢ .

�¥¬¬  2. �«ï «î¡®© äãªæ¨¨ ' 2 C[�1; 1] á¯à ¢¥¤«¨¢  ®æ¥ª 
k�n'kYq � [5 + 3 ln(n+ 1)]k'kC ; n 2 N: (9)

�á«¨ ' 2 Yq, â®

k'� �n'kYq = O

�
En(') ln(n+ 1) +

Z 1

n

0

!('; t)
t

dt

�
; (10)
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£¤¥ En(') |  ¨«ãçè¥¥ à ¢®¬¥à®¥ ¯à¨¡«¨¦¥¨¥ äãªæ¨¨ '(t)  «£¥¡à ¨ç¥áª¨¬ ¯®«¨®¬ ¬¨

¯®àï¤ª  ¥ ¢ëè¥ n, !('; �) | ¬®¤ã«ì ¥¯à¥àë¢®áâ¨ äãªæ¨¨ '(t) á è £®¬ � 2 (0; 2].

�®ª § â¥«ìáâ¢®. �§¢¥áâ® ( ¯à., [5]), çâ®

kq�n('; t)kC � (3 + ln(n+ 1))k'kC ;
kI(q�n'; t)kC � 2(1 + ln(n+ 1))k'kC 8' 2 C[�1; 1]; (11)

®âªã¤  ¨ ¨§ ®¯à¥¤¥«¥¨ï ®à¬ë (5) á«¥¤ã¥â

k�n'kYq � (5 + 3 ln(n+ 1))k'kC :
�¡®§ ç¨¬ ç¥à¥§ 'n ¯®«¨®¬  ¨«ãçè¥£® à ¢®¬¥à®£® ¯à¨¡«¨¦¥¨ï äãªæ¨¨ '(t)  «£¥-

¡à ¨ç¥áª¨¬¨ ¯®«¨®¬ ¬¨ ¯®àï¤ª  ¥ ¢ëè¥ n. �®£¤  á ãç¥â®¬ ¯à®¥ªæ¨®®áâ¨ ®¯¥à â®à  �n

¨¬¥¥¬

k'� �n'kYq � k'� 'nkYq + k'n � �n'kYq �
� k'� 'nkC + kIq(' � 'n)kC + k�n('n � ')kYq � (1 + k�nkC!Yq )En(') + kIq('� 'n)kC :

�«ï ¢â®à®£® á« £ ¥¬®£® (á¬.,  ¯à., [5]) ¨§¢¥áâ  ®æ¥ª 

kIq('� 'n)kC � a1

�
En(') ln(n+ 1) +

Z 1

n

0

!('; t)
t

dt

�
;

£¤¥ a1 | ª®áâ â . �§ ¯®á«¥¤¨å ¥à ¢¥áâ¢ á ãç¥â®¬ ®æ¥ª¨ (9) ¯®«ãç ¥âáï á®®â®è¥¨¥ (10).
�¥à¥§ W rH� = W rH�[�1; 1] ¡ã¤¥¬ ®¡®§ ç âì ¬®¦¥áâ¢® äãªæ¨©, ¨¬¥îé¨å ¥¯à¥àë¢ë¥

¯à®¨§¢®¤ë¥ ¤® r-£® ¯®àï¤ª , ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨î ��¥«ì¤¥à  á ¯®ª § â¥«¥¬ �.

�¥¬¬  3. �á«¨ '(t) 2W rH�[�1; 1], â® á¯à ¢¥¤«¨¢® á®®â®è¥¨¥

k'� �n'kYq = O

�
lnn
nr+�

�
:

�®ª § â¥«ìáâ¢®. �® ®¯à¥¤¥«¥¨î ®à¬ë (5)

k'� �n'kYq = kq(' � �n')kC + kIq('� �n')kC : (12)

�«ï ¯¥à¢®£® á« £ ¥¬®£® (12) á ãç¥â®¬ ®æ¥ª¨ (9) ¨ â¥®à¥¬ë �¦¥ªá®  [8] ¨¬¥¥¬

kq('� �n')kC � kq(' � 'n)kC + kq�n('� 'n)kC �

� En(') + kq�nkC!CEn(') = (1 + kq�nkC!C)En(') = O

�
lnn
nr+�

�
:

�«ï ¢â®à®£® á« £ ¥¬®£® ¢ (12) á ãç¥â®¬ ®æ¥ª¨ (11) ¨ â¥®à¥¬ë �¦¥ªá®  ¯®«ãç ¥¬

kIq('� �n')kC =

1X
k=1

Iqf(�2kn � �2k�1n) ('� '2k�1n)g

C

�

�
1X
k=1

kIq (�2kn � �2k�1n) kC!CE2k�1n(') �

�
1X
k=1

�
(4 + (2k � 1) ln 2 + 2 ln(n+ 1))

1
(2k�1n)r+�

�
= O

�
lnn
nr+�

�
:

�§ (12) ¨ ¯®«ãç¥ëå ®æ¥®ª á«¥¤ã¥â ãâ¢¥à¦¤¥¨¥ «¥¬¬ë.
�ãáâì Ln' = Ln('; t) | ¨â¥à¯®«ïæ¨®ë© ¯®«¨®¬ � £à ¦  äãªæ¨¨ ' 2 C[�1; 1] ¯®

á¨áâ¥¬¥ ã§«®¢

tk = cos
2k + 1
2n+ 2

�; k = 0; n:
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�¥¬¬  4. �«ï «î¡®© äãªæ¨¨ ' 2 C[�1; 1] á¯à ¢¥¤«¨¢  ®æ¥ª 

kLn'kYq = O (lnn) k'kC : (13)

�á«¨ ' 2 Yq, â®

k'� Ln'kYq = O

�
lnnEn(') +

Z 1

n

0

!('; t)
t

dt

�
:

�®ª § â¥«ìáâ¢®. �® ®¯à¥¤¥«¥¨î ®à¬ë (5) ¨¬¥¥¬ kLn'kYq � kLn'kC + kI(qLn')kC . �«ï
¯¥à¢®£® á« £ ¥¬®£® ®æ¥ª  ¨§¢¥áâ  (á¬.,  ¯à., [9], [1]): kLn'kC � 4

�
+ 2

�
ln 4n

�
. �«ï ¢â®à®£®

á« £ ¥¬®£®, á«¥¤ãï [9], [1], ¨¬¥¥¬

jI(qLn'; t)j � kLn'kC +
���� 12�

Z 2�

0

�
LT
n e';�� ctg � � s

2
d�

����;
£¤¥ LT

n e' | âà¨£®®¬¥âà¨ç¥áª¨© ¯®«¨®¬ � £à ¦  ¯® ã§« ¬ �j =
(2j+1)�

2j+2
, j = �n; n, e'(�) =

'(cos �), ®âªã¤  á ãç¥â®¬ ®æ¥ª¨ [1], [5]

 1
2�

Z 2�

0
LT
n ( e';�) ctg � � s

2
d�


C

�
�
4
�
+

2
�
ln
2(2n+ 1)

�
+

1
n

�
k'kC

¯®«ãç¨¬ ¤®ª §ë¢ ¥¬®¥ á®®â®è¥¨¥ (13). � â®£¤  ¯® ®¯à¥¤¥«¥¨î ®à¬ë (5) á®£« á® «¥¬¬¥ 18
([9], £«. III) ¨¬¥¥¬

k'� Ln'kYq � k' � 'nkYq + kLn('n � ')kYq �
� k'� 'nkC + kIq('� 'n)kC + kLnkC!Yqk'n � 'kC =

= (1 + kLnkC!Yq )En(') + kIq(' � 'n)kC �

�
�
� + 4
�

+
2
�
ln
2(2n+ 1)

�
+

1
n

�
En(') + 2kq('� 'n)kC ln 2n2 +

+ 2
Z 1

n

0

!(q('� 'n); t)dt
t

+
����q(t)('(t) � 'n(t)) ln

1� t

1 + t

����:
�ç¨âë¢ ï, çâ® q(t) =

p
1� t2 2 H 1

2

¨
p
1� t2 ln 1�t

1+t
¥áâì äãªæ¨ï, ®£à ¨ç¥ ï   [�1; 1],

¯®á«¥ ¥á«®¦ëå, ® £à®¬®§¤ª¨å ¢ëç¨á«¥¨©  å®¤¨¬

2
Z 1

n

0

!(q('� 'n); t)dt
t

+
����q(t)('(t) � 'n(t)) ln

1� t

1 + t

���� � a1

�
En(') lnn+

Z 1

n

0

!('; t)
t

dt

�
;

£¤¥ a1 | ª®áâ â .
�«¥¤®¢ â¥«ì®,

k'� Ln'kYq = O

�
En(') lnn+

Z 1

n

0

!('; t)
t

dt

�
:

�®   «®£¨¨ á ¤®ª § â¥«ìáâ¢®¬ «¥¬¬ë 3 ãáâ  ¢«¨¢ ¥âáï

�¥¬¬  5. �á«¨ '(t) 2W rH�[�1; 1], â® á¯à ¢¥¤«¨¢® á®®â®è¥¨¥

k' � Ln'kYq = O

�
lnn
nr+�

�

| ª®áâ â .
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3. �¥â®¤ ®àâ®£® «ìëå ¬®£®ç«¥®¢

�à¨¢¥¤¥¬ ¨§¢¥áâãî ( ¯à., ¢ [1]) ¢ëç¨á«¨â¥«ìãî áå¥¬ã íâ®£® ¬¥â®¤ .
�à¨¡«¨¦¥®¥ à¥è¥¨¥ á.¨.ã. (1) ¨é¥âáï ¢ ¢¨¤¥  «£¥¡à ¨ç¥áª®£® ¬®£®ç«¥ 

xn(t) =
nX

k=1

�kTk(t); (14)

£¤¥ Tk(t) = cos k arccos t | ¬®£®ç«¥ë �¥¡ëè¥¢  ¯¥à¢®£® à®¤ ,   ¥¨§¢¥áâë¥ ª®íää¨æ¨¥âë
�k, k = 1; n, ®¯à¥¤¥«ïîâáï ¨§ á¨áâ¥¬ë «¨¥©ëå  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨© (����)

�j +
nX

k=1

ajk�k = fj ; j = 1; n; (15)

fj =
2
�

Z 1

�1

p
1� t2f(t)Uj�1(t)dt; ajk =

2
�

Z 1

�1

p
1� t2V (Tk; t)Uj�1(t)dt:

�¥®à¥¬  2. �ãáâì ¢ë¯®«¥ë ãá«®¢¨ï

 ) á. ¨. ã. (1) ®¤®§ ç® à §à¥è¨¬® ¢ ¯à®áâà áâ¢¥ X� ¯à¨ «î¡®© ¯à ¢®© ç áâ¨ f(t) ¨§ Yq;
¡) äãªæ¨ï f(t) 2W rH�, ï¤à® h(t; �) 2W rH� ¯® ¯¥à¥¬¥®© t à ¢®¬¥à® ®â®á¨â¥«ì® � .

�®£¤ ,  ç¨ ï á ¥ª®â®à®£® n 2 N, ���� (15) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥ f��kg, k = 1; n, ¨
¯à¨¡«¨¦¥ë¥ à¥è¥¨ï

x�n(t) =
nX

k=1

��kTk(t) (16)

áå®¤ïâáï ª â®ç®¬ã x�(t) à ¢®¬¥à® á® áª®à®áâìî

kx�n � x�kC = O

�
lnn
nr+�

�
; 0 < � � 1; r � 0:

�®ª § â¥«ìáâ¢®. �¡®§ ç¨¬ ç¥à¥§ H n ¬®¦¥áâ¢® ¢á¥å  «£¥¡à ¨ç¥áª¨å ¬®£®ç«¥®¢ áâ¥¯¥¨
¥ ¢ëè¥ n. �ãáâì Xn = H n \X�, Yn = H n�1 \ Yq. �®£¤  ���� (15) ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥  ¢
¢¨¤¥ ®¯¥à â®à®£® ãà ¢¥¨ï

Knxn � Sxn +�n�1V xn = �n�1f (xn 2 Xn; �n�1f 2 Yn) : (17)

�æ¥¨¬ ¡«¨§®áâì â®ç®£® ®¯¥à â®à  K ¨  ¯¯à®ªá¨¬¨àãîé¨å ¥£® ®¯¥à â®à®¢ Kn. � íâ®© æ¥«ìî
¤«ï «î¡®£® xn 2 Xn ¨§ (6) ¨ (17)  å®¤¨¬

kKxn �KnxnkYq = kV xn � �n�1V xnkYq =

=
 1�

Z 1

�1
�(�)h(t; �)xn(�)d� � 1

�

Z 1

�1
�(�)�n�1(h(t; �))xn(�)d�


Yq

�

� kh� �n�1hkYq ;CkxnkC � kh� �n�1hkYq ;CkxnkX�
:

�¤¥áì ®¯¥à â®à �n�1 ¯à¨¬¥¥ ª äãªæ¨¨ h(t; �) ¯® ¯¥à¥¬¥®© t,   ç¥à¥§ khkYq ;C ®¡®§ ç¥-
  ®à¬  äãªæ¨¨ h(t; �) ¯® ¯¥à¢®© ¯¥à¥¬¥®© ¢ ¯à®áâà áâ¢¥ Yq ¨ ¯® ¢â®à®© ¯¥à¥¬¥®© ¢
¯à®áâà áâ¢¥ C. � á¨«ã «¥¬¬ë 3 ¨ ãá«®¢¨© â¥®à¥¬ë ¨¬¥¥¬

kK �KnkXn!Yq = O

�
lnn
nr+�

�
! 0; n!1;

á«¥¤®¢ â¥«ì®,   ®á®¢ ¨¨ â¥®à¥¬ë 7 ([9], £«. I) ¤«ï ¢á¥å n 2 N, ¤«ï ª®â®àëå ¢ë¯®«¥®
¥à ¢¥áâ¢® kK�1k kK �Knk < 1, ���� (15) ®¤®§ ç® à §à¥è¨¬ . �à®¬¥ â®£®,

kf � �n�1fkYq = O

�
lnn
nr+�

�
! 0; n!1;
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¯®íâ®¬ã ¯à¨¡«¨¦¥ë¥ à¥è¥¨ï x�n(t) áå®¤ïâáï ª â®ç®¬ã x�(t) ¯® ®à¬¥ ¯à®áâà áâ¢  X�, ¨
â¥¬ ¡®«¥¥ ¢ à ¢®¬¥à®© ¬¥âà¨ª¥ á® áª®à®áâìî

kx�n � x�kC � kx�n � x�kX�
= O

�
lnn
nr+�

�
:

4. �¥â®¤ ª®««®ª æ¨¨

�à¨¡«¨¦¥®¥ à¥è¥¨¥ á. ¨. ã. (1) ¨é¥¬ ¢ ¢¨¤¥ ¬®£®ç«¥  (14), ª®íää¨æ¨¥âë ª®â®à®£®
®¯à¥¤¥«¨¬ ¨§ ���� ( ¯à., [1])

nX
k=1

�k [�Uk�1(tj) + V (Tk; tj)] = f(tj); j = 1; n; (18)

tj = cos
(2j � 1)�

2n
:

�¥®à¥¬  3. �ãáâì ¢ë¯®«¥ë ãá«®¢¨ï â¥®à¥¬ë 2. �®£¤ ,  ç¨ ï á ¥ª®â®à®£® n 2 N,

���� (18) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥ f��kg, k = 1; n, ¨ ¯à¨¡«¨¦¥ë¥ à¥è¥¨ï, ®¯à¥¤¥«ï¥-

¬ë¥ ¯® ä®à¬ã«¥ (16), áå®¤ïâáï ª â®ç®¬ã à¥è¥¨î x�(t) à ¢®¬¥à® á® áª®à®áâìî

kx�n � x�kC � kx�n � x�kX�
= O

�
lnn
nr+�

�
; 0 < � � 1; r � 0:

�®ª § â¥«ìáâ¢® íâ®© â¥®à¥¬ë ¯à®¢®¤¨âáï â¥¬ ¦¥ ¬¥â®¤®¬, çâ® ¨ ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë 2,
® á ãç¥â®¬ «¥¬¬ë 5 ¨ â®£®, çâ® ���� (18) ¢ ®¯¥à â®à®¬ ¢¨¤¥ § ¯¨áë¢ ¥âáï ª ª

Knxn � Sxn + Ln�1V xn = Ln�1f; x 2 Xn; Ln�1f 2 Yn;

£¤¥ Xn ¨ Yn ®¯à¥¤¥«¥ë ¢ëè¥, Ln�1 | ®¯¥à â®à � £à ¦ , ª®â®àë© áâ ¢¨â ¢ á®®â¢¥âáâ¢¨¥
«î¡®© äãªæ¨¨ ' 2 C[�1; 1] ¥¥ ¨â¥à¯®«ïæ¨®ë© ¯®«¨®¬ � £à ¦  áâ¥¯¥¨ ¥ ¢ëè¥ n � 1
¯® ã§« ¬, á®¢¯ ¤ îé¨¬ á ª®àï¬¨ ¬®£®ç«¥  �¥¡ëè¥¢  ¯¥à¢®£® à®¤ .
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