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�ãáâì Lp
2(I) (1 � p <1) ¥áâì ª®¬¯«¥ªá­®¥ ¡ ­ å®¢® ¯à®áâà ­áâ¢® ¤¢ãåª®¬¯®­¥­â­ëå ¢¥ªâ®à-

äã­ªæ¨© y = (y1(x); y2(x)), ¨§¬¥à¨¬ëå ¯® �¥¡¥£ã ­  ¯®«ã®á¨ I = [0;1), ã ª®â®àëå áã¬¬  p-å
áâ¥¯¥­¥© ¬®¤ã«¥© ª®¬¯®­¥­â ¨­â¥£à¨àã¥¬  ¯® �¥¡¥£ã ­  I, á ­®à¬®©

kykp =
�Z

I
(jy1(x)j

p + jy2(x)j
p)dx

�1=p

:

�à¨ p = 2 ¯à®áâà ­áâ¢® Lp
2(I) ï¢«ï¥âáï, ª ª ¨§¢¥áâ­®, £¨«ì¡¥àâ®¢ë¬ á® áª «ïà­ë¬ ¯à®¨§¢¥¤¥-

­¨¥¬

(y; z) =
Z
I

(y1(x)z1(x) + y2(x)z2(x))dx:

� áá¬®âà¨¬ ­  I ¬ âà¨ç­®¥ «¨­¥©­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ¢ëà ¦¥­¨¥ ¢â®à®£® ¯®àï¤ª 

l[y] = �fQ0(x)y0g0 +Q(x)y; (1)

¢ ª®â®à®¬ y = (y1(x); y2(x))> | ¤¢ãåª®¬¯®­¥­â­ ï ¢¥ªâ®à-äã­ªæ¨ï (> | á¨¬¢®« âà ­á¯®­¨à®-
¢ ­¨ï),

Q0(x) =
�

0 q0(x)
q0(x) 0

�
; Q(x) =

�
q1(x) q(x)
q(x) q2(x)

�
áãâì ª¢ ¤à â­ë¥ ¬ âà¨æë ¢â®à®£® ¯®àï¤ª , £¤¥ q0(x), q1(x), q2(x), q(x) | ¤¥©áâ¢¨â¥«ì­®§­ ç­ë¥
äã­ªæ¨¨, ¯à¨ç¥¬ q�10 , q1, q2, q ¨­â¥£à¨àã¥¬ë ¯® �¥¡¥£ã ­  ª ¦¤®¬ á¥£¬¥­â¥ [0; b], 0 < b <1.

�ãáâì N | ¬ ªá¨¬ «ì­®¥ ç¨á«® «¨­¥©­® ­¥§ ¢¨á¨¬ëå à¥è¥­¨© ¨§ L2
2(I) ãà ¢­¥­¨ï

l[y] = �y (2)

á ª®¬¯«¥ªá­ë¬ ¯ à ¬¥âà®¬ � ¯à¨ Im� 6= 0. �­ ç¥­¨¥ N ­¥ § ¢¨á¨â ®â � (Im� 6= 0) ¨ á®£« á­®
[1]{[4] ¬®¦¥â à ¢­ïâìáï 2, 3 ¨«¨ 4, ¢ § ¢¨á¨¬®áâ¨ ®â ¯®¢¥¤¥­¨ï ª®íää¨æ¨¥­â®¢ q0(x), q1(x), q2(x),
q(x) ¢ëà ¦¥­¨ï (1). �à¨ íâ®¬ ¥á«¨N = 4, â® ¢á¥ à¥è¥­¨ï ãà ¢­¥­¨ï (2) ¯à¨ «î¡®¬ ª®¬¯«¥ªá­®¬
(¢ â®¬ ç¨á«¥ ¨ ¤¥©áâ¢¨â¥«ì­®¬) §­ ç¥­¨¨ ¯ à ¬¥âà  � ¯à¨­ ¤«¥¦ â L2

2(I); á ¤àã£®© áâ®à®­ë,
¥á«¨ ¢á¥ à¥è¥­¨ï ãà ¢­¥­¨ï (2) ¯à¨ ª ª®¬-­¨¡ã¤ì ª®¬¯«¥ªá­®¬ (å®âï ¡ë ¨ ¤¥©áâ¢¨â¥«ì­®¬)
§­ ç¥­¨¨ � = �0 ¯à¨­ ¤«¥¦ â L2

2(I), â® N = 4.
�¡®§­ ç¨¬ ç¥à¥§ L ¬¨­¨¬ «ì­ë© § ¬ª­ãâë© á¨¬¬¥âà¨ç¥áª¨© ®¯¥à â®à, ¯®à®¦¤ ¥¬ë© ¢ëà -

¦¥­¨¥¬ (1) ¢ L2
2(I). �¥ª®â®àë¥ § ¤ ç¨ á¯¥ªâà «ì­®© â¥®à¨¨ ¤«ï ®¯¥à â®à  L à áá¬ âà¨¢ «¨áì

¢ áâ âìïå [1]{[8]. � ç áâ­®áâ¨, ¢ [3]{[8] ¨§ãç «áï ¢®¯à®á ®¡ ¨­¤¥ªá¥ ¤¥ä¥ªâ  íâ®£® ®¯¥à â®à .
�®£« á­® [3]{[9] (á¬. â ª¦¥ «¨â¥à âãàã, ãª § ­­ãî ¢ íâ¨å à ¡®â å) ¤¥ä¥ªâ­ë¥ ç¨á«  ®¯¥à â®-

à  L á®¢¯ ¤ îâ á® §­ ç¥­¨¥¬N ¬ ªá¨¬ «ì­®£® ç¨á«  «¨­¥©­® ­¥§ ¢¨á¨¬ëå à¥è¥­¨© ãà ¢­¥­¨ï
(2) ¯à¨ Im� 6= 0, ¯à¨­ ¤«¥¦ é¨å ¯à®áâà ­áâ¢ã L2

2(I). � ª¨¬ ®¡à §®¬, ¨­¤¥ªá ¤¥ä¥ªâ  L ¥áâì
fN;Ng.

� à ¡®â å [3]{[7] ¤«ï â®£®, çâ®¡ë ¨áª«îç¨âì §­ ç¥­¨¥ f4; 4g ¤«ï ¨­¤¥ªá  ¤¥ä¥ªâ  ®¯¥à â®à 
L, ­  ª®íää¨æ¨¥­âë q0, q1, q2, q ­ ª« ¤ë¢ «¨áì ãá«®¢¨ï, ª®â®àë¥ ¤®«¦­ë ¢ë¯®«­ïâìáï ¢áî¤ã
(¨«¨ ¯®çâ¨ ¢áî¤ã) ­  ¯®«ã®á¨ [a;1), a � 0.
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� ¤ ­­®© áâ âì¥ ¡ã¤ãâ ¯à¥¤áâ ¢«¥­ë ãá«®¢¨ï ­  ª®íää¨æ¨¥­âë, ¨áª«îç îé¨¥ ¨­¤¥ªá ¤¥-
ä¥ªâ  f4; 4g ¤«ï L, ª®â®àë¥ ¤®«¦­ë ¡ã¤ãâ ¢ë¯®«­ïâìáï «¨èì ­  ¡¥áª®­¥ç­®© ¯®á«¥¤®¢ â¥«ì-
­®áâ¨ ¯®¯ à­® ­¥¯¥à¥á¥ª îé¨åáï ª®­¥ç­ëå ¨­â¥à¢ «®¢ In � I. �à¥¤áâ ¢«¥­­ë¥ ãá«®¢¨ï ®ª -
§ë¢ îâáï á«¥¤áâ¢¨ï¬¨ ãá«®¢¨©, ­ ª« ¤ë¢ ¥¬ëå ­  ª®íää¨æ¨¥­âë q0, q1, q2, q, ¯à¨ ¢ë¯®«­¥­¨¨
ª®â®àëå â®«ìª® ­  ¯®á«¥¤®¢ â¥«ì­®áâ¨ ¨­â¥à¢ «®¢ In ãà ¢­¥­¨¥ l[y] = 0 ¨¬¥¥â å®âï ¡ë ®¤­®
à¥è¥­¨¥, ­¥ ¯à¨­ ¤«¥¦ é¥¥ ¯à®áâà ­áâ¢ã Lp

2(I) ¯à¨ ­¥ª®â®à®¬ p, 1 < p < 1. �«¨§ª ï ª ¨§-
« £ ¥¬®© ­¨¦¥ â¥®à¥¬  áä®à¬ã«¨à®¢ ­  (¡¥§ ¤®ª § â¥«ìáâ¢ ) ¢ [8] (â¥®à¥¬  1). �â¬¥â¨¬, çâ®
Lp-á¢®©áâ¢  à¥è¥­¨© áª «ïà­®£® ãà ¢­¥­¨ï�âãà¬ {�¨ã¢¨««ï á ¤¥©áâ¢¨â¥«ì­®§­ ç­ë¬ ¯®â¥­-
æ¨ «®¬ ¨§ãç «¨áì ¢ [10].

�á«¨ X | ¬ âà¨æ , â® ç¥à¥§ X� ®¡®§­ ç¨¬ ¬ âà¨æã, íà¬¨â®¢® á®¯àï¦¥­­ãî á X,   ç¥à¥§
kXk | ­®à¬ã ¬ âà¨æë X. �¥à¥§ Er ®¡®§­ ç¨¬ ¥¤¨­¨ç­ãî ¬ âà¨æã r-£® ¯®àï¤ª  (r = 2; 4).

� áá¬®âà¨¬ ­  I ­ àï¤ã á ¢¥ªâ®à­ë¬ ¤¨ää¥à¥­æ¨ «ì­ë¬ ãà ¢­¥­¨¥¬ l[y] = 0 á®®â¢¥âáâ¢ã-
îé¥¥ ¥¬ã ¬ âà¨ç­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥

�fQ0(x)Y
0g0 +Q(x)Y = 0; (3)

¢ ª®â®à®¬ Y = Y (x) | ¨áª®¬ ï ª¢ ¤à â­ ï ¬ âà¨æ -äã­ªæ¨ï ¢â®à®£® ¯®àï¤ª .
�ãáâì Y ¨ Z | à¥è¥­¨ï ãà ¢­¥­¨ï (3). �®£¤ 

�(Q0Y
0)0 +QY = 0; �(Z�0Q0)

0 + Z�Q = 0:

�¬­®¦ ï á«¥¢  ¯¥à¢®¥ ¨§ íâ¨å à ¢¥­áâ¢ ­  Z�, ¢â®à®¥ | á¯à ¢  ­  Y , § â¥¬ ¢ëç¨â ï ¢â®à®¥ ¨§
¯¥à¢®£® ¨ ¯®«ãç¥­­®¥ á®®â­®è¥­¨¥ ¨­â¥£à¨àãï ¢ ¯à¥¤¥« å ®â 0 ¤® x, ­ å®¤¨¬

Z�0(x)Q0(x)Y (x)� Z�(x)Q0(x)Y 0(x) = const (4)

¤«ï ¢á¥å x 2 I, £¤¥ const ¢ ¤ ­­®¬ á«ãç ¥ ®§­ ç ¥â ¯®áâ®ï­­ãî ª¢ ¤à â­ãî ¬ âà¨æã 2-£® ¯®-
àï¤ª .

�ãáâì â¥¯¥àì � ¨ 	 | à¥è¥­¨ï ãà ¢­¥­¨ï (3), ã¤®¢«¥â¢®àïîé¨¥ ­ ç «ì­ë¬ ãá«®¢¨ï¬

�(0) = (Q0	
0)(0) = E2; (Q0�

0)(0) = 	(0) = 0: (5)

�¡®§­ ç¨¬ ç¥à¥§ F (x) ª¢ ¤à â­ãî ¬ âà¨æã-äã­ªæ¨î ç¥â¢¥àâ®£® ¯®àï¤ª , ¢ ¡«®ç­®¬ ¯à¥¤áâ -
¢«¥­¨¨ ¨¬¥îéãî ¢¨¤

F (x) =
�
�(x) 	(x)
�0(x) 	0(x)

�
:

� âà¨æ  F (x), ª ª íâ® ¢ëâ¥ª ¥â ¨§ (4), (5), ¯à¨ ¢á¥å x 2 I ã¤®¢«¥â¢®àï¥â â®¦¤¥áâ¢ã

F �(x)G(x)F (x) = H; £¤¥ G(x) =
�

0 Q0(x)
�Q0(x) 0

�
; H =

�
0 E2

�E2 0

�
;

®âªã¤  F �(x)G(x) = HfF (x)g�1 ¨, á«¥¤®¢ â¥«ì­®, F (x)HF �(x)G(x) = �E4. �ë¯®«­¨¢ ¢ «¥¢®©
ç áâ¨ íâ®© ä®à¬ã«ë ¯¥à¥¬­®¦¥­¨¥ ¨ ¯à¨à ¢­ï¢ ®¤¨­ ª®¢® à á¯®«®¦¥­­ë¥ ¬ âà¨æë ¢â®à®£®
¯®àï¤ª , ¯®«ãç¨¬, ¢ ç áâ­®áâ¨, á«¥¤ãîé¨¥ á®®â­®è¥­¨ï:

f	(x)��(x)��(x)	�(x)gQ0(x) = 0;

f	0(x)��(x)� �0(x)	�(x)gQ0(x) = E2 (x 2 I):
(6)

�¡®§­ ç¨¬ ç¥à¥§ U(x; t) ¬ âà¨æã �®è¨ ãà ¢­¥­¨ï (3), â. ¥. ¬ âà¨æã-äã­ªæ¨î

U(x; t) = 	(x)��(t)� �(x)	�(t):

� á¨«ã (6) ¤«ï U(x; t) ¨¬¥¥¬

U(t; t) = 0; U 0
x(x; t)jx=t = fQ0(t)g

�1: (7)

�¯à ¢¥¤«¨¢  á«¥¤ãîé ï «¥¬¬ , ª®â®à ï ¤®ª §ë¢ ¥âáï  ­ «®£¨ç­® «¥¬¬¥ ¨§ [10] (á¬. â ª¦¥
§ ¬¥ç ­¨¥ ¢ [10]).
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�¥¬¬ . �ãáâì áãé¥áâ¢ã¥â ¯®á«¥¤®¢ â¥«ì­®áâì ¯®¯ à­® ­¥¯¥à¥á¥ª îé¨åáï ¨­â¥à¢ «®¢

In = (an; bn) � I (n = 1; 2; : : : ) â ª ï, çâ®

1) q0(x) ¯®«®¦¨â¥«ì­  ¯®çâ¨ ¢áî¤ã ­ 
S
n
In;

2) ¯à¨ ­¥ª®â®à®¬ p, 1 < p <1, äã­ªæ¨ï fq0(x)g
p

1�p¨­â¥£à¨àã¥¬  ¯® �¥¡¥£ã ­  ª ¦¤®¬ In
¨ àï¤

1X
n=1

�Z
In

fq0(x)g
p

1�pdx

�1�p�Z
In

dx

Z x

an

fq0(x)q0(t)g�1kU(x; t)kdt
�p=2

à áå®¤¨âáï.

�®£¤  ãà ¢­¥­¨¥ l[y] = 0 ¨¬¥¥â à¥è¥­¨¥, ­¥ ¯à¨­ ¤«¥¦ é¥¥ ¯à®áâà ­áâ¢ã Lp
2(I).

�®«®¦¨¬ q�(x) = �minfq(x); 0g, q+(x) = q(x)+ q�(x), �(x1; x2) =
x2R
x1

fq0(x)g�1dx. �¬¥¥â ¬¥áâ®

�¥®à¥¬ . �ãáâì áãé¥áâ¢ã¥â ¯®á«¥¤®¢ â¥«ì­®áâì ¯®¯ à­® ­¥¯¥à¥á¥ª îé¨åáï ¨­â¥à¢ «®¢

In = (an; bn) � I (n = 1; 2; : : : ) â ª ï, çâ®

1) ¯®çâ¨ ¢áî¤ã ­ 
S
n
In äã­ªæ¨ï q0(x) ¯®«®¦¨â¥«ì­ ,   äã­ªæ¨¨ q1(x) ¨ q2(x) «¨¡® ®¡¥

­¥®âà¨æ â¥«ì­ë, «¨¡® ®¡¥ ­¥¯®«®¦¨â¥«ì­ë;
2) ¯à¨ ­¥ª®â®à®¬ p, 1 < p < 1, äã­ªæ¨ï fq0(x)g

p

1�p ¨­â¥£à¨àã¥¬  ¯® �¥¡¥£ã ­  ª ¦¤®¬

In;
3) «¨¡® ¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢®

�(an; bn)
Z
In

q�(x)dx � C (n = 1; 2; : : : ); (8)

£¤¥ C | ¯®«®¦¨â¥«ì­ ï ¯®áâ®ï­­ ï, ¨ àï¤

1X
n=1

�Z
In

fq0(x)g
p

1�pdx

�1�p

f�(an; bn)g
3p

2 à áå®-

¤¨âáï, «¨¡® ¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢®

�(an; bn)
Z
In

q�(x)dx � C (n = 1; 2; : : : ); (9)

£¤¥ 0 � C < 4 | ¯®áâ®ï­­ ï, ¨ å®âï ¡ë ®¤¨­ ¨§ âà¥å àï¤®¢

1X
n=1

�Z
In

fq0(x)g
p

1�pdx

�1�p�Z
In

f�(an; x)�(x; bn)g2#(x)dx
�p=2

¯à¨ #(x) = q+(x), jq1(x)j ¨«¨ jq2(x)j à áå®¤¨âáï.

�®£¤  ãà ¢­¥­¨¥ l[y] = 0 ¨¬¥¥â à¥è¥­¨¥, ­¥ ¯à¨­ ¤«¥¦ é¥¥ ¯à®áâà ­áâ¢ã Lp
2(I).

�®ª § â¥«ìáâ¢®. �à¨¬¥­ïï ¬¥â®¤ ¢ à¨ æ¨¨ ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå ª ãà ¢­¥­¨î (3) ¨
ãç¨âë¢ ï (7), § ¬¥â¨¬, çâ® U(x; t) ã¤®¢«¥â¢®àï¥â ¬ âà¨ç­®¬ã ¨­â¥£à «ì­®¬ã ãà ¢­¥­¨î

U(x; t) = U�(x; t) +
Z x

t

U�(x; �)Q+(�)U(�; t)d�; (10)

£¤¥ U�(x; t) | ¬ âà¨æ  �®è¨ ¬ âà¨ç­®£® ãà ¢­¥­¨ï (Q0Y
0)0 +Q�Y = 0, Q� =

�
0 q�
q� 0

�
, Q+ =

Q+Q�. � âà¨æã U�(x; t) ¬®¦­® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥

U�(x; t) = �(t; x)J �
Z x

t
�(t; �)�(�; x)Q�(�)d� +

1X
m=1

Z x

t
�(t; �)fK2m(x; �) �K2m+1(x; �)gd�; (11)

£¤¥

K1(x; �) = �(�; x)Q�(�); Km(x; �) =
Z x

�

�(�; x)q�(�)Km�1(�; �)d� (m = 2; 3; : : : );
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  J |¯®áâ®ï­­ ï ª¢ ¤à â­ ï ¬ âà¨æ  ¢â®à®£® ¯®àï¤ª  J =
�
0 1
1 0

�
. � ¤àã£®© áâ®à®­ë, § ¬¥â¨¬,

çâ®, ­¥ ã¬ «ïï ®¡é­®áâ¨, ª®­áâ ­âã C ¢ ­¥à ¢¥­áâ¢¥ (8) § ¢¥¤®¬® ¬®¦­® áç¨â âì ¬¥­ìè¥© 4. �à¨
íâ®¬ ¨§ (8) (¨«¨, çâ® â® ¦¥ á ¬®¥, (9)) ¢ á¨«ã «¥£ª® ¯à®¢¥àï¥¬®£® ­¥à ¢¥­áâ¢  �(�; �)�(�; x) �
f�(�;x)g2

4
(an � � � x � bn) ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢®

Z x

�

�(�; �)�(�; x)q�(�)d� �
f�(�; x)g2

4

Z x

�

q�(�)d� �
C

4
�(�; x) � �(�; x): (12)

�à¨­¨¬ ï ¢® ¢­¨¬ ­¨¥ (12), ¯®«ãç ¥¬: ¥á«¨ an � � � x � bn, â® fKm(x; �) � Km+1(x; �)g
(m = 1; 2; : : : ) | ¬ âà¨æ  á ­¥®âà¨æ â¥«ì­ë¬¨ í«¥¬¥­â ¬¨. � á¨«ã íâ®£® ¨§ á®®â­®è¥­¨ï (11)
¢ëâ¥ª ¥â, çâ® ª ¦¤ë© í«¥¬¥­â ¬ âà¨æë U�(x; t) ­¥ ¬¥­ìè¥ á®®â¢¥âáâ¢ãîé¥£® ¥¬ã (â. ¥. áâ®ïé¥-

£® ¢ â®© ¦¥ áâà®ª¥ ¨ â®¬ ¦¥ áâ®«¡æ¥) í«¥¬¥­â  ¬ âà¨æë �(t; x)J �
xR
t
�(t; �)�(�; x)Q�(�)d� ¯à¨

an � t � x � bn. �«ï ¯®á«¥¤­¥© ¬ âà¨æë ¨¬¥¥¬

�(t; x)J �
Z x

t

�(t; �)�(�; x)Q�(�)d� � �(t; x)J �
f�(t; x)g2

4

Z x

t

Q�(�)d� �

� �(t; x)
�
J �

�(an; bn)
4

Z
In

Q�(�)d�
�
� ��(t; x)J (an � t � x � bn; � = 1� C

4
);

£¤¥ ­¥à ¢¥­áâ¢® ¬¥¦¤ã ¬ âà¨æ ¬¨ ¯®­¨¬ ¥âáï ¢ á¬ëá«¥ ­¥à ¢¥­áâ¢  á®®â¢¥âáâ¢ãîé¨å í«¥¬¥­-
â®¢ íâ¨å ¬ âà¨æ. � ª¨¬ ®¡à §®¬, ¯à¨ an � t � x � bn ª ¦¤ë© í«¥¬¥­â ¬ âà¨æë U�(x; t)
­¥ ¬¥­ìè¥ á®®â¢¥âáâ¢ãîé¥£® ¥¬ã í«¥¬¥­â  ¬ âà¨æë ��(t; x)J . � á¨«ã íâ®£® ä ªâ , ¯à¨¬¥­ïï
¬¥â®¤ ¯®á«¥¤®¢ â¥«ì­ëå ¯à¨¡«¨¦¥­¨© ª ¬ âà¨ç­®¬ã ¨­â¥£à «ì­®¬ã ãà ¢­¥­¨î (10), ¢ ¯à¥¤¯®-
«®¦¥­¨¨ ­¥®âà¨æ â¥«ì­®áâ¨ ª®íää¨æ¨¥­â®¢ q1(x) ¨ q2(x) ¯®çâ¨ ¢áî¤ã ­ 

S
n
In ­ å®¤¨¬, çâ® ¯à¨

an � t � x � bn (n = 1; 2; : : : ) ¢ë¯®«­ïîâáï ­¥à ¢¥­áâ¢ 

u1;1(x; t) � �2
Z x

t
�(t; �)�(�; x)q2(�)d�;

u2;2(x; t) � �2
Z x

t

�(t; �)�(�; x)q1(�)d�;

u1;2(x; t) � �2
Z x

t

�(t; �)�(�; x)q+(�)d�;

u1;2(x; t) � ��(t; x);

£¤¥ u1;1, u1;2, u2;2 | í«¥¬¥­âë ¬ âà¨æë

U(x; t) =
�
u1;1(x; t) u1;2(x; t)
u2;1(x; t) u2;2(x; t)

�
:

�¬­®¦ ï ª ¦¤®¥ ¨§ íâ¨å ­¥à ¢¥­áâ¢ ­  fq0(x)q0(t)g�1, § â¥¬ ¨­â¥£à¨àãï ¨å ¯® âà¥ã£®«ì­®©
®¡« áâ¨ f(x; t) : an � t � x � bng, ­ å®¤¨¬Z

In

dx

Z x

an

fq0(x)q0(t)g�1kU(x; t)kdt �
Z
In

dx

Z x

an

fq0(x)q0(t)g�1u1;2(x; t)dt �
�

6
f�(an; bn)g3;Z

In

dx

Z x

an

fq0(x)q0(t)g
�1kU(x; t)kdt �

�2

4

Z
In

f�(an; x)�(x; bn)g
2#(x)dx (n = 1; 2; : : : );

£¤¥ #(x) = q+(x), q1(x) ¨«¨ q2(x), ¨ ¤«ï § ¢¥àè¥­¨ï ¤®ª § â¥«ìáâ¢  ®áâ ¥âáï ¯à¨¬¥­¨âì «¥¬¬ã.
�«ãç ©, ª®£¤  äã­ªæ¨¨ q1(x) ¨ q2(x) ­¥¯®«®¦¨â¥«ì­ë ¯®çâ¨ ¢áî¤ã ­ 

S
n
In, ¬®¦¥â ¡ëâì

á¢¥¤¥­ ª â®«ìª® çâ® à áá¬®âà¥­­®¬ã á«¥¤ãîé¨¬ § ¬¥ç ­¨¥¬: ¥á«¨ y = (y1(x); y2(x))> | à¥è¥­¨¥
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ãà ¢­¥­¨ï l[y] = 0, â® by = (y1(x); �y2(x))> | à¥è¥­¨¥ ãà ¢­¥­¨ï �fQ0(x)by0g0 + bQ(x)by = 0, £¤¥

bQ(x) = �
�q1(x) q(x)
q(x) �q2(x)

�
.

�á«¨ ¢ ¤®ª § ­­®© â¥®à¥¬¥ ¯®«®¦¨âì p = 2, â® ¯®«ãç¨¬ ãá«®¢¨ï, ¯à¨ ª®â®àëå ¨­¤¥ªá ¤¥-
ä¥ªâ  ®¯¥à â®à  L ®â«¨ç¥­ ®â f4; 4g. �âáî¤ , ¢ ç áâ­®áâ¨, ¢ëâ¥ª ¥â

�«¥¤áâ¢¨¥ 1. �ãáâì áãé¥áâ¢ã¥â ¯®á«¥¤®¢ â¥«ì­®áâì ¯®¯ à­® ­¥¯¥à¥á¥ª îé¨åáï ¨­â¥à¢ -
«®¢ In = (an; bn) � I (n = 1; 2; : : : ) â ª ï, çâ®

1) ¯®çâ¨ ¢áî¤ã ­ 
S
n
In äã­ªæ¨ï q(x) ­¥®âà¨æ â¥«ì­ , q0(x) ¯®«®¦¨â¥«ì­ ,   q1(x) ¨ q2(x)

«¨¡® ®¡¥ ­¥®âà¨æ â¥«ì­ë, «¨¡® ®¡¥ ­¥¯®«®¦¨â¥«ì­ë;
2) äã­ªæ¨ï fq0(x)g�2 ¨­â¥£à¨àã¥¬  ¯® �¥¡¥£ã ­  ª ¦¤®¬ In ¨ à áå®¤¨âáï å®âï ¡ë ®¤¨­ ¨§

ç¥âëà¥å àï¤®¢

1X
n=1

�Z
In

fq0(x)g
�2dx

��1
f�(an; bn)g

3; (13)

1X
n=1

�Z
In

fq0(x)g
�2dx

��1 Z
In

f�(an; x)�(x; bn)g
2#(x)dx, £¤¥ #(x) = q(x), jq1(x)j ¨«¨ jq2(x)j.

�®£¤  ¨­¤¥ªá ¤¥ä¥ªâ  ®¯¥à â®à  L ®â«¨ç¥­ ®â f4; 4g.

�§ á«¥¤áâ¢¨ï 1 á ¨á¯®«ì§®¢ ­¨¥¬ â¥®à¥¬ë 6 ¨§ ([9], x 14, £«. IV) ¯®«ãç ¥¬

�«¥¤áâ¢¨¥ 2. �ãáâì áãé¥áâ¢ã¥â ¯®á«¥¤®¢ â¥«ì­®áâì ¯®¯ à­® ­¥¯¥à¥á¥ª îé¨åáï ¨­â¥à¢ -
«®¢ In = (an; bn) � I (n = 1; 2; : : : ) â ª ï, çâ®

1) ­ 
S
n
In äã­ªæ¨ï q0(x) ¯®«®¦¨â¥«ì­  ¯®çâ¨ ¢áî¤ã, q(x) áãé¥áâ¢¥­­® ®£à ­¨ç¥­  á­¨§ã,

äã­ªæ¨¨ q1(x), q2(x) áãé¥áâ¢¥­­® ®£à ­¨ç¥­ë «¨¡® ®¡¥ á­¨§ã, «¨¡® ®¡¥ á¢¥àåã;
2) fq0(x)g�2 ¨­â¥£à¨àã¥¬  ¯® �¥¡¥£ã ­  ª ¦¤®¬ In ¨ àï¤ (13) à áå®¤¨âáï.

�®£¤  ¨­¤¥ªá ¤¥ä¥ªâ  ®¯¥à â®à  L ®â«¨ç¥­ ®â f4; 4g.

� á ¬®¬ ¤¥«¥, á«¥¤áâ¢¨¥ 2 ¯®«ãç ¥âáï ¨§ á«¥¤áâ¢¨ï 1 ¢ á¨«ã ¢ëè¥ãª § ­­®© â¥®à¥¬ë ¨§ [9],
¯®áª®«ìªã ãá«®¢¨ï, ­ ª« ¤ë¢ ¥¬ë¥ ­  äã­ªæ¨¨ q, q1, q2 ¢ á«¥¤áâ¢¨¨ 1, á¢®¤ïâáï ª ãá«®¢¨ï¬,
­ ª« ¤ë¢ ¥¬ë¬ ­  â¥ ¦¥ äã­ªæ¨¨ ¢ á«¥¤áâ¢¨¨ 2, ¯à¨¡ ¢«¥­¨¥¬ ª ¬ âà¨æ¥ Q(x) ¯®áâ®ï­­®©
á¨¬¬¥âà¨ç¥áª®© ¬ âà¨æë.
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