
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

2006 ���������� ò 1 (524)

��� 517.956:517.544

�.�. ����������

������ ��������� ��� �������� �������������
������� ������� ������� � �����������

�������������� �� ��������� ����������� � �����

�à ¥¢ ï § ¤ ç  �¨«ì¡¥àâ  ¤«ï ãà ¢¥¨ï � à«¥¬  {�¥ªã    ª®¬¯ ªâ®© à¨¬ ®¢®© ¯®-
¢¥àå®áâ¨ á ªà ¥¬ ¡ë«  ¨§ãç¥  ¢ [1] ¨   ¥ª®¬¯ ªâ®© à¨¬ ®¢®© ¯®¢¥àå®áâ¨ á ªà ¥¬ | ¢
[2], [3]. �«ï ¡®«¥¥ ®¡é¨å í««¨¯â¨ç¥áª¨å á¨áâ¥¬ ¯¥à¢®£® ¯®àï¤ª  íâ  § ¤ ç  ¨§ãç « áì ¢ à ¡®â å
[4]{[11]   ¯«®áª®áâ¨ ¨ ¢ [12] |   ¥ª®¬¯ ªâ®© à¨¬ ®¢®© ¯®¢¥àå®áâ¨ á ªà ¥¬. �à¨ íâ®¬ ¢
[2], [3], [12] (ª ª, ¢¯à®ç¥¬, ¨ ¢® ¢á¥å ¤àã£¨å à ¡®â å, ¯®á¢ïé¥ëå ¨áá«¥¤®¢ ¨î ªà ¥¢ëå § ¤ ç
�¨¬   ¨ �¨«ì¡¥àâ  ¤«ï í««¨¯â¨ç¥áª¨å á¨áâ¥¬   ¥ª®¬¯ ªâëå à¨¬ ®¢ëå ¯®¢¥àå®áâïå) ¡ë«
à áá¬®âà¥ «¨èì á«ãç ©, ª®£¤  ª®íää¨æ¨¥âë í««¨¯â¨ç¥áª®© á¨áâ¥¬ë ä¨¨âë. � ®¥ ¢ [13]
®¡®¡é¥¨¥ ¯®ïâ¨ï �0-¯®¢¥¤¥¨ï äãªæ¨© ¨ ¤¨ää¥à¥æ¨ «®¢ ¢ ®ªà¥áâ®áâ¨ ¨¤¥ «ì®© £à ¨-
æë ¯®¢¥àå®áâ¨ ¯®§¢®«¨«® à áá¬®âà¥âì § ¤ çã �¨«ì¡¥àâ  ¤«ï «¨¥©ëå í««¨¯â¨ç¥áª¨å á¨áâ¥¬
¯¥à¢®£® ¯®àï¤ª  á ¥ä¨¨âë¬¨ ª®íää¨æ¨¥â ¬¨. �®ª § ®, çâ® íâ  § ¤ ç  n-®à¬ «ì  ¨
¢ëç¨á«¥ ¥¥ ¨¤¥ªá.

1. �¡®§ ç¥¨ï, â¥à¬¨ë ¨ ¯à¥¤¢ à¨â¥«ìë¥ à¥§ã«ìâ âë

�ãáâì R | ¥ª®¬¯ ªâ ï à¨¬ ®¢  ¯®¢¥àå®áâì á ª®¬¯ ªâë¬ ªà ¥¬ @R, h � 1 | ¥¥ à®¤.
�¡®§ ç¨¬ ç¥à¥§ L(�)

p (R), 1 � p � 1, ¢¥é¥áâ¢¥®¥ «¨¥©®¥ ¯à®áâà áâ¢® n-ª®¬¯®¥âëå
(n � 1) ¢¥ªâ®à®¢, ª®¬¯®¥â ¬¨ ª®â®àëå ï¢«ïîâáï ª®¬¯«¥ªáë¥ ¤¨ää¥à¥æ¨ «ìë¥ ä®à¬ë
¯®àï¤ª  � = 0; 1; 2, «®ª «ì® ¨â¥£à¨àã¥¬ë¥ á® áâ¥¯¥ìî p (¯à¨ p < 1) ¨«¨ áãé¥áâ¢¥®
®£à ¨ç¥ë¥ ¢ ®ªà¥áâ®áâ¨ ª ¦¤®© â®çª¨ (¯à¨ p =1). �à¨ � = 0 ¡ã¤¥¬ ¯¨á âì Lp(R) ¢¬¥áâ®
L(0)
p (R). �«ï ' 2 L(�1)

p (R),  2 L(�2)
p (R) ¯®«®¦¨¬ '^  = '1 ^ 1 + '2 ^ 2 + � � �+ 'n ^ n, £¤¥ 'j

¨  j | ª®¬¯®¥âë ¢¥ªâ®à®¢ ' ¨  . �¥à¥§ L�;�p (R), £¤¥ � ¨ � | æ¥«ë¥ ¥®âà¨æ â¥«ìë¥ ç¨á« ,
¥ ¯à¥¢®áå®¤ïé¨¥ ¥¤¨¨æë, ®¡®§ ç¨¬ ¯®¤¯à®áâà áâ¢® ¯à®áâà áâ¢  L(�+�)

p (R), á®áâ®ïé¥¥ ¨§
¢¥ªâ®à®¢, ª®¬¯®¥â ¬¨ ª®â®àëå ï¢«ïîâáï ¤¨ää¥à¥æ¨ «ìë¥ ä®à¬ë â¨¯  (�; �), ª®â®àë¥ ¢
«®ª «ìëå ª®®à¤¨ â å z ¯à¥¤áâ ¢¨¬ë ¢ ¢¨¤¥ ' = f(z)(dz)�(dz)�.

�ª «ïà®¥ ¯à®¨§¢¥¤¥¨¥ ¢ L(1)
2 (R) ®¯à¥¤¥«ï¥âáï ä®à¬ã«®© ('; )

L
(1)
2 (R)

= Re
RR
R

'^� , £¤¥ ®¯¥-

à â®àë � ¨ ª®¬¯«¥ªá®£® á®¯àï¦¥¨ï ¤¥©áâ¢ãîâ   ¢¥ªâ®à ¯®ª®¬¯®¥â®. �à¨ íâ®¬ L(1)
2 (R) áâ -

®¢¨âáï £¨«ì¡¥àâ®¢ë¬ ¯à®áâà áâ¢®¬. �ç¥¢¨¤®, L1;0
2 (R) ¨ L0;1

2 (R) áãâì ¯®¤¯à®áâà áâ¢  L(1)
2 (R)

¨ L(1)
2 (R) = L1;0

2 (R)� L0;1
2 (R).

�¡®§ ç¨¬ ç¥à¥§ R = fRng
1
n=1 ¨áç¥à¯ ¨¥ ¯®¢¥àå®áâ¨ R ®â®á¨â¥«ì® ª®¬¯ ªâë¬¨ à¥£ã-

«ïàë¬¨ ®¡« áâï¬¨ Rn, á®¤¥à¦ é¨¬¨ @R, ç¥à¥§ @Rn | ®â®á¨â¥«ìãî £à ¨æã ®¡« áâ¨ Rn,
á®áâ®ïéãî ¨§ â®ç¥ª ¯®¢¥àå®áâ¨ R n @R.

�®«®¦¨¬ � = L
(1)
2 (R) (§¤¥áì n = 1), �h | ¯®¤¯à®áâà áâ¢® �, á®áâ®ïé¥¥ ¨§ £ à¬®¨ç¥-

áª¨å ¤¨ää¥à¥æ¨ «®¢; �hse | ¯®¤¯à®áâà áâ¢® �h, á®áâ®ïé¥¥ ¨§ ¯®«ãâ®çëå ¤¨ää¥à¥æ¨ «®¢
(â. ¥. ¨¬¥îé¨å ã«¥¢ë¥ ¯¥à¨®¤ë ¢¤®«ì ¢á¥å à §¡¨¢ îé¨å æ¨ª«®¢); �1

e0 = f� 2 � : áãé¥áâ¢ãîâ

� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©
(£à â ò01-01-00888, 03-01-96193) ¨ à¥£¨® «ì®£® £à â  �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥-
¤®¢ ¨© (£à â ò 03-01-96193-r2003� â àáâ   ).
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f 2 C2(R), fn 2 C2
0(R) â ª¨¥, çâ® df = � ¨ kdf � dfnk ! 0, n ! 1g, �1

c (� �) | ¬®¦¥áâ¢®
§ ¬ªãâëå ¤¨ää¥à¥æ¨ «®¢ ª« áá  C1(R), �1

c0 | ¯®¤¬®¦¥áâ¢® �1
c , á®áâ®ïé¥¥ ¨§ ä¨¨âëå

¤¨ää¥à¥æ¨ «®¢. �¥à¥§ �e0, �c, �c0 ®¡®§ ç¨¬ § ¬ëª ¨ï ¯à®áâà áâ¢ �1
e0, �

1
c , �

1
c0 ¢ �. �®-

£¤  � = �e0 � ��e0 � �h, £¤¥ ��e0 = f� : �� 2 �e0g. �®¤¯à®áâà áâ¢® �, á®áâ®ïé¥¥ ¨§ ¤¥©áâ¢¨-
â¥«ìëå ¤¨ää¥à¥æ¨ «®¢, ®¡®§ ç¨¬ ç¥à¥§ �; á®®â¢¥âáâ¢ãîé¨¥ ¯®¤¯à®áâà áâ¢  ¯à®áâà áâ¢
�e0;�c; : : : , á®áâ®ïé¨¥ ¨§ ¤¥©áâ¢¨â¥«ìëå ¤¨ää¥à¥æ¨ «®¢, ¡ã¤¥¬ ®¡®§ ç âì �e0;�c; : : :

�ãáâì L = fLjg
h
j=1 | á¥¬¥©áâ¢® ¯àï¬ëå ¢ ª®¬¯«¥ªá®© ¯«®áª®áâ¨ C , ¯à®å®¤ïé¨å ç¥à¥§

 ç «® ª®®à¤¨ â.

�¯à¥¤¥«¥¨¥ 1 ([14]). � ¬ªãâ®¥ ¯®¤¯à®áâà áâ¢® �0 = �0(R;L) ¯à®áâà áâ¢  �hse  §ë-
¢ ¥âáï ¯à®áâà áâ¢®¬ ¯®¢¥¤¥¨ï,  áá®æ¨¨à®¢ ë¬ á L, ¥á«¨ i��0 = �?0 (â. ¥. �h = �0 � i��0) ¨R
Dj

�0 2 L[(j+1)=2], j = 1; 2; : : : ; 2h, �0 2 �0, £¤¥ �?0 | ®àâ®£® «ì®¥ ¤®¯®«¥¨¥ �0 ¢ �h, [ ] |

æ¥« ï ç áâì ç¨á« .

�à®áâà áâ¢® �0 = f� : � 2 �0g ï¢«ï¥âáï ¯à®áâà áâ¢®¬ ¯®¢¥¤¥¨ï,  áá®æ¨¨à®¢ ë¬ á
á¥¬¥©áâ¢®¬ ¯àï¬ëå L = fLjg

h
j=1, £¤¥ Lj ®§ ç ¥â ¯àï¬ãî ¢ C , á¨¬¬¥âà¨çãî Lj ®â®á¨â¥«ì®

¤¥©áâ¢¨â¥«ì®© ®á¨; ®®  §ë¢ ¥âáï ¤¢®©áâ¢¥ë¬ ª �0 [14].

�¯à¥¤¥«¥¨¥ 2 ([13]). �ã¤¥¬ £®¢®à¨âì, çâ® ¤¨ää¥à¥æ¨ « ', ®¯à¥¤¥«¥ë© ¢ ®ªà¥áâ®áâ¨
¨¤¥ «ì®© £à ¨æë ¯®¢¥àå®áâ¨ R, ¨¬¥¥â �0-¯®¢¥¤¥¨¥, ¥á«¨ áãé¥áâ¢ãîâ �0 2 �0, �e0 2 �e0 ¨
Rn 2 R â ª¨¥, çâ® ' = �0 + �e0   R n Rn. �ã¤¥¬ £®¢®à¨âì, çâ® äãªæ¨ï f (¢®®¡é¥ £®¢®àï,
¬®£®§ ç ï) ¨¬¥¥â �0-¯®¢¥¤¥¨¥, ¥á«¨ ¥¥ ¤¨ää¥à¥æ¨ « df ¨¬¥¥â �0-¯®¢¥¤¥¨¥.

�«ï ¤¨ää¥à¥æ¨ «®¢ ª« áá  C1 ¯®ïâ¨¥ �0-¯®¢¥¤¥¨ï ¡ë«® ¤ ® ¢ [14].

� ¤ ®© áâ âì¥ ¡ã¤¥¬ áç¨â âì, çâ® ¢á¥ ¯àï¬ë¥ Lj , ®¡à §ãîé¨¥ L, áãâì ¬¨¬ë¥ ®á¨ ¨
�0 = �K := �hm + i�hse, £¤¥ �hm | ®àâ®£® «ì®¥ ¤®¯®«¥¨¥ ��hse ¢ �h.

�ãáâì � | ¥¯à¥àë¢ë© ¯®«®¦¨â¥«ìë©   R ¤¨ää¥à¥æ¨ « ¢â®à®£® ¯®àï¤ª  â ª®©, çâ®RR
R

jwj2� < 1 ¤«ï ¢á¥å w â ª¨å, çâ® dw 2 L
(1)
2 (R) ¨ ®à¬¨à®¢ ë© ãá«®¢¨¥¬

RR
R

� = 1. �¢®-

¤ï ¢ ¯à®áâà áâ¢¥ L2(R) áª «ïà®¥ ¯à®¨§¢¥¤¥¨¥ (u; v)L2(R) = Re
RR
R

uv�, ¯à¥¢à â¨¬ L2(R) ¢

£¨«ì¡¥àâ®¢® ¯à®áâà áâ¢®. �¥à¥§ W 1
2 (R) ¡ã¤¥¬ ®¡®§ ç âì ¢¥é¥áâ¢¥®¥ «¨¥©®¥ ¯à®áâà -

áâ¢® ª®¬¯«¥ªáëå ¢¥ªâ®à-äãªæ¨©, ¤¨ää¥à¥æ¨ «ë ª®â®àëå ¯à¨ ¤«¥¦ â L(1)
2 (R). �ª «ïà®¥

¯à®¨§¢¥¤¥¨¥ ¢ W 1
2 (R) ®¯à¥¤¥«¨¬ ä®à¬ã«®© (u; v)W 1

2 (R)
= (u; v)L2(R) + (du;dv)

L
(1)
2 (R)

. �®à¬ã í«¥-

¬¥â  u ¢ ¯à®áâà áâ¢¥ W 1
2 (R) ®¯à¥¤¥«¨¬ à ¢¥áâ¢®¬ kuk2W 1

2 (R)
=(u; u)W 1

2 (R)
. �®¤ § ç¥¨ï¬¨

¢¥ªâ®à-äãªæ¨© ¨§ W 1
2 (R)   @R ¡ã¤¥¬ ¯®¨¬ âì ¨å á«¥¤ë.

�«¥¤ãîé¨¥ âà¨ «¥¬¬ë ¡ë«¨ ¤®ª § ë ¢ [12].
�ãáâì X ¨ Y | £¨«ì¡¥àâ®¢ë ¯à®áâà áâ¢  â ª¨¥, çâ® áãé¥áâ¢ãîâ ¤¢  ª®¬¯ ªâëå «¨¥©ëå

®¯¥à â®à  J : X ! Y ¨ J� : Y ! X� (§¤¥áì X� | ¯à®áâà áâ¢®, á®¯àï¦¥®¥ X), ¯à¨ç¥¬
ker J=0. �à¥¤¯®«®¦¨¬ ¥é¥, çâ® ®¯¥à â®à J�J : X ! X� ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (J�Ju)(v) =
(Ju; Jv)Y , u; v 2 X, £¤¥ ç¥à¥§ (�; �)Y ®¡®§ ç¥® áª «ïà®¥ ¯à®¨§¢¥¤¥¨¥ ¢ Y . �ãáâì A;B : X ! Y
| ®£à ¨ç¥ë¥ «¨¥©ë¥ ®¯¥à â®àë, ¤«ï ª®â®àëå á¯à ¢¥¤«¨¢  ®æ¥ª  c0kxk2X � c1kJxk

2
Y +

(Ax;Bx)Y , x 2 X, £¤¥ c0, c1 > 0 | ¯®áâ®ïë¥.

�¥¬¬  1. �¯¥à â®àë A ¨ B n-®à¬ «ìë ¨ ¨¬¥îâ ®¤¨ ª®¢ë¥ ¨¤¥ªáë.

�§ íâ®© «¥¬¬ë, ®ç¥¢¨¤®, ¢ëâ¥ª ¥â, çâ® ®¯¥à â®àë A ¨ B ¥â¥à®¢ë ¨«¨ ¥â ®¤®¢à¥¬¥®.
�¡®§ ç¨¬ ç¥à¥§ C1(M), M � R, ¯à®áâà áâ¢® äãªæ¨©  M , ¨¬¥îé¨å ¥¯à¥àë¢ë¥ ç áâ-

ë¥ ¯à®¨§¢®¤ë¥ ¯¥à¢®£® ¯®àï¤ª  ¯® «®ª «ìë¬ ª®®à¤¨ â ¬. �®à¬  äãªæ¨¨ f ¢ ¯à®áâà -
áâ¢¥ C1(M) ®¯à¥¤¥«ï¥âáï ª ª áã¬¬  ®à¬ äãªæ¨© f ¨ df=� ¢ ¯à®áâà áâ¢¥ C(M), £¤¥ � |
ä¨ªá¨à®¢ ë© £®«®¬®àäë©   M ¤¨ää¥à¥æ¨ «, ¥ ¨¬¥îé¨© ã«¥©; â®â ¦¥ á¨¬¢®« ¡ã¤¥¬
¨á¯®«ì§®¢ âì ¤«ï ®¡®§ ç¥¨ï ª« áá®¢ ¬ âà¨æ, í«¥¬¥âë ª®â®àëå ¯à¨ ¤«¥¦ â C1(M).

�ãáâì � 2 C1(@R) ¥áâì ã¨â à ï ¬ âà¨æ  ¯®àï¤ª  n.
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�¥¬¬  2. �«ï «î¡®£® w â ª®£®, çâ® dw 2 L
(1)
2 (R), ¨ ã¤®¢«¥â¢®àïîé¥£®   @R ªà ¥¢®¬ã

ãá«®¢¨î Re�w = 0, ¨¬¥¥â ¬¥áâ® ®æ¥ª 

����
ZZ

R
dw ^ dw

���� � �kdwk2
L
(1)
2 (R0)

+ c(�; �;R0; �;�)kwk
2
L2(R0)

+
���� limn!1

Im
Z
@Rn

w dw
����; (1)

£¤¥ R0 | ¯à®¨§¢®«ì® ä¨ªá¨à®¢  ï ®â®á¨â¥«ì® ª®¬¯ ªâ ï ®¡« áâì   R, á®¤¥à¦ é ï

@R, � | «î¡®¥ ä¨ªá¨à®¢ ®¥ ¯®«®¦¨â¥«ì®¥ ç¨á«®, c(�; �;R0; �;�) | ¯®«®¦¨â¥«ì ï ¯®áâ®-

ï ï, ®¯à¥¤¥«ï¥¬ ï â®«ìª® ¯® �, �, R0, � ¨ �.

�¥¬¬  3. �ãáâì �(t), t 2 @R, | £« ¤ª ï ¥¢ëà®¦¤¥ ï ¬ âà¨æ  â ª ï, çâ® ¨¤¥ªáë

áã¦¥¨© äãªæ¨¨ det �(t)   ª®¬¯®¥âë @R à ¢ë ã«î. �®£¤  ¬ âà¨æ  �(t) ¤®¯ãáª ¥â ¥-

¢ëà®¦¤¥®¥ ¢ ª ¦¤®© â®çª¥ ¯à®¤®«¦¥¨¥ ¢ R, ¯à¨ ¤«¥¦ é¥¥ ª« ááã C1(R) ¨ á®¢¯ ¤ îé¥¥

á ¥¤¨¨ç®© ¬ âà¨æ¥© ¢¥ ®â®á¨â¥«ì® ª®¬¯ ªâ®© ®¡« áâ¨ R0 (@R � R0 � R).

� áá¬®âà¨¬ á«¥¤ãîéãî § ¤ çã. � ©â¨ äãªæ¨î f 2 W 1
2 (R), ¨¬¥îéãî �K-¯®¢¥¤¥¨¥ ¢

®ªà¥áâ®áâ¨ ¨¤¥ «ì®© £à ¨æë ¯®¢¥àå®áâ¨ R, ã¤®¢«¥â¢®àïîéãî   R ãà ¢¥¨î

@f = ' 2 L0;1
2 (R) (2)

¨   @R | ªà ¥¢®¬ã ãá«®¢¨î

Re(�f j@R) = g 2W 1=2
2 (@R): (3)

�¤¥áì W 1=2
2 (@R) | ¯à®áâà áâ¢® á«¥¤®¢   @R ¢á¥å ¢¥é¥áâ¢¥ëå äãªæ¨© ¨§ ¯à®áâà áâ¢ 

W 1
2 (R) (n = 1) á ¥áâ¥áâ¢¥®© ®à¬®©; � | § ¤  ï   @R äãªæ¨ï, ã¤®¢«¥â¢®àïîé ï ãá«®-

¢¨î ��e«ì¤¥à  ¨ ¥ ¨¬¥îé ï ã«¥©; ' 2 L0;1
2 (R) | § ¤ ë© ¤¨ää¥à¥æ¨ «; g 2 W

1=2
2 (@R) |

§ ¤  ï äãªæ¨ï; f j@R | á«¥¤ äãªæ¨¨ f   @R.

�à¥¤«®¦¥¨¥. � ¤ ç  �¨«ì¡¥àâ  (2), (3) n-®à¬ «ì  ¨ ¥¥ ¨¤¥ªá à ¢¥ 2 ind��2h�m+2,
£¤¥ h | à®¤ ¯®¢¥àå®áâ¨ R, m | ç¨á«® ª®¬¯®¥â ªà ï @R.

�®ª § â¥«ìáâ¢®. �¡®§ ç¨¬ ç¥à¥§ S ¤ã¡«ì R ®â®á¨â¥«ì® ªà ï @R, ®â®¦¤¥áâ¢«ïï ¯à¨
íâ®¬ R á ¯®¤¬®¦¥áâ¢®¬ à¨¬ ®¢®© ¯®¢¥àå®áâ¨ S. �®¤ à¨¬ ®¢®© ¯®¢¥àå®áâ¨ S à ¢¥ 2h +
m� 1. �¥à¥§ j ®¡®§ ç¨¬ ¨¢®«îâ¨¢®¥  â¨ª®ä®à¬®¥ ®â®¡à ¦¥¨¥ S   á¥¡ï, ®áâ ¢«ïîé¥¥
¥¯®¤¢¨¦ë¬¨ â®çª¨ ¬®¦¥áâ¢  @R, S = R [ j(R). �á«¨ z = z(p) | ã¨ä®à¬¨§¨àãîé ï ¢
¥ª®â®à®© ®ªà¥áâ®áâ¨ V , â® � = z(j(p)) | ã¨ä®à¬¨§¨àãîé ï ¢ j(V ). �  ¯®«®¦¨â¥«ìãî
®à¨¥â æ¨î   @R ¢ë¡¥à¥¬ âã, ª®â®à ï ¯à¨ ¯®«®¦¨â¥«ì®¬ ®¡å®¤¥ ®áâ ¢«ï¥â R á«¥¢ . �®«®¦¨¬
F jR = f , F jj(R) = f � j, £¤¥ f | à¥è¥¨¥ § ¤ ç¨ (2), (3). �¥£ª® ¢¨¤¥âì, çâ® F ã¤®¢«¥â¢®àï¥â
ãá«®¢¨î á¨¬¬¥âà¨¨ F = F � j,   j(R) ã¤®¢«¥â¢®àï¥â ãà ¢¥¨î @F = ' � j ¨   @R| ªà ¥¢®¬ã
ãá«®¢¨î

�F+ + �F� = 2g;

£¤¥ F+ ¨ F� ®§ ç îâ á«¥¤ë äãªæ¨¨ F   @R á®®â¢¥âáâ¢¥® ¨§ ®¡« áâ¥© R ¨ j(R).
� ª¨¬ ®¡à §®¬, ¯®«ãç¥ ï ¤«ï  å®¦¤¥¨ï F § ¤ ç  ï¢«ï¥âáï ç áâë¬ á«ãç ¥¬ § ¤ ç¨,

à áá¬®âà¥®© ¢ [15].1 �®íâ®¬ã ¨§ ¯®«ãç¥®£® â ¬ à¥§ã«ìâ â  á ãç¥â®¬ á¨¬¬¥âà¨¨ äãªæ¨¨ F
¯®«ãç ¥¬ ¤®ª §ë¢ ¥¬®¥ ãâ¢¥à¦¤¥¨¥.

1� áâ âì¥ [15] ¤®¯®«¨â¥«ì® ¯à¥¤¯®« £ «®áì, çâ® ¤¨ää¥à¥æ¨ « ' «®ª «ì® ¨â¥£à¨àã¥¬ á® áâ¥¯¥ìî
p > 2   R. �¤ ª®, ¥á«¨ ¥ âà¥¡®¢ âì ¥¯à¥àë¢®áâ¨ f   R ¨ ¯®¤ § ç¥¨¥¬ äãªæ¨¨ f   @R ¯®¨¬ âì
¥¥ á«¥¤, â® ¢á¥ ¯à¨¢¥¤¥ë¥ â ¬ à ááã¦¤¥¨ï ¢¥àë ¨ ¢ à áá¬ âà¨¢ ¥¬®© §¤¥áì á¨âã æ¨¨.
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2. �à ¥¢ ï § ¤ ç  �¨«ì¡¥àâ 

� áá¬®âà¨¬ ¢ R «¨¥©ë© í««¨¯â¨ç¥áª¨© ®¯¥à â®à ¢¨¤ 

Lw =
�
@w

@z
+ �1(z)

@w

@z
+ �2(z)

@w

@z
+ a(z)w + b(z)w

�
dz:

�¤¥áì z | «®ª «ì ï ã¨ä®à¬¨§¨àãîé ï; �1, �2, a, b| ª¢ ¤à âë¥ ¬ âà¨æë ¯®àï¤ª  n, ª®â®-
àë¥ ¯à¨ § ¬¥¥ «®ª «ì®© ã¨ä®à¬¨§¨àãîé¥© z   z0 ¯à¥®¡à §ãîâáï ¯® § ª®ã

�01(z
0) = �1(z)

dz0

dz

.dz0
dz
; �02(z

0) = �2(z); a0(z0) = a(z)
dz
dz0

; b0(z0) = b(z)
dz
dz0

; (4)

¯à¨ç¥¬ vrai sup
p2R

(j�1(z(p))j+ j�2(z(p))j) = k0 < 1, £¤¥ k0 > 0 | ä¨ªá¨à®¢  ï ¯®áâ®ï ï, j�j(z)j

|®à¬  ¬ âà¨æë, à áá¬ âà¨¢ ¥¬®© ª ª ®¯¥à â®à ¢ ¯à®áâà áâ¢¥ C n . �à®áâà áâ¢® C n  ¤¥«¥®
áª «ïàë¬ ¯à®¨§¢¥¤¥¨¥¬ (x; y)Cn = xy = x1y1 + � � �+ xnyn. � á¨«ã (4) ®à¬ë j�j(z)j ¥ § ¢¨áïâ
®â ¢ë¡®à  «®ª «ìëå ª®®à¤¨ â. �«¥¬¥âë ¬ âà¨æ a ¨ b «®ª «ì® ¨â¥£à¨àã¥¬ë á® áâ¥¯¥ìî
p0 > 2 ¨, ªà®¬¥ â®£®, ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬

sup
kwkX0�1

ka(z)w(z)dzk
L
(1)
2 (R)

<1; lim
n!1

sup
kwkX0�1

ka(z)w(z)dzk
L
(1)
2 (RnRn)

= 0;

sup
kwkX0�1

kb(z)w(z)dzk
L
(1)
2 (R)

<1; lim
n!1

sup
kwkX0�1

kb(z)w(z)dzk
L
(1)
2 (RnRn)

= 0;
(5)

£¤¥ ç¥à¥§X0 ®¡®§ ç¥® ¯®¤¯à®áâà áâ¢®W 1
2 (R), á®áâ®ïé¥¥ ¨§ ¢¥ªâ®à-äãªæ¨©w=(w1; w2; :::; wn)

â ª¨å, çâ® dwj 2 �K � �e0, j = 1; 2; : : : ; n.
�¡®§ ç¨¬ ç¥à¥§ W 1=2

2 (@R) ¯à®áâà áâ¢® ¢¥é¥áâ¢¥ëå ¢¥ªâ®à-äãªæ¨© f = (f1; f2; : : : ; fn)
  @R á ª®¥ç®© ®à¬®©

kfk
W

1=2
2 (@R)

= kfkL2(@R) + (J (f))1=2;

£¤¥

J (f) =
nX

k=1

Z
@R

Z
@R

(fk(q(s))� fk(q(�)))2

js� �j3
dsd�;

s ¨ � | ¤ã£®¢ë¥  ¡áæ¨ááë   @R (áà. [16], £«. 3, x 1).
�ãáâì � | ¥¯à¥àë¢ë©   R ¤¨ää¥à¥æ¨ « â¨¯  (1; 0), ¥ ¨¬¥îé¨© ã«¥© ¨ â ª®©, çâ®

sup
kwkX0�1

k�wk
L
(1)
2 (R)

<1; lim
n!1

sup
kwkX0�1

k�wk
L
(1)
2 (RnRn)

= 0; sup
R
(j� ^ �j=�) <1: (6)

�¯à¥¤¥«¨¬ «¨¥©ë© ®¯¥à â®à J : X0 ! L0;1
2 (R) ä®à¬ã«®© Jw := �w. �¤à® íâ®£® ®¯¥à â®à 

âà¨¢¨ «ì®. �§ ¤®ª §ë¢ ¥¬®© ¨¦¥ «¥¬¬ë 5 á«¥¤ã¥â, çâ® ®¯¥à â®à J : X0 ! L0; 1
2 (R) ¢¯®«¥

¥¯à¥àë¢¥.
�¯à¥¤¥«¨¬ ®¯¥à â®à J� : L0;1

2 (R)! X�
0 ä®à¬ã«®©

(J�')(w) = ('; Jw)
L
(1)
2 (R)

= Re
ZZ

R

' ^ �(Jw) = Im
ZZ

R

' ^ �w; w 2 X0:

�ç¥¢¨¤®, ¨¬¥¥â ¬¥áâ® á®®â®è¥¨¥ J�Ju(v) = (Ju; Jv)
L
(1)
2 (R)

, u; v 2 X0.

�â®¡à ¦¥¨¥ L0;1
2 (R) 3 ' 7! l' 2 L

0;1
2 (R)�, § ¤ ¢ ¥¬®¥ à ¢¥áâ¢®¬

l'( ) = ('; )
L
(1)
2 (R)

= Re
ZZ

R

' ^ � ;  2 L0;1
2 (R);

®¯à¥¤¥«ï¥â ¨§®¬®àä¨§¬ L0;1
2 (R)   L0;1

2 (R)�, ª®â®àë© ï¢«ï¥âáï ¨§®¬¥âà¨¥©. �®íâ®¬ã ¯à®áâà -
áâ¢  L0;1

2 (R) ¨ L0;1
2 (R)� ¬®¦® ®â®¦¤¥áâ¢¨âì. �®£¤  ®¯¥à â®à J� ï¢«ï¥âáï á®¯àï¦¥ë¬ ®¯¥à -

â®àã J , ¨ ¨§ á¢®©áâ¢ ¯®á«¥¤¥£® á«¥¤ã¥â, çâ® ®¯¥à â®à J� ¨¬¥¥â ¯«®âë© ®¡à §.
�®«®¦¨¬ Y = L0;1

2 (R)�W
1=2
2 (@R) ¨ ®¯à¥¤¥«¨¬ ®¯¥à â®à H : X0 ! Y ä®à¬ã«®©

Hw := fLw; Re(�wj@R)g;
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£¤¥ wj@R ®§ ç ¥â á«¥¤ ¢¥ªâ®à-äãªæ¨¨ w 2 X0   @R. �â®â ®¯¥à â®à ï¢«ï¥âáï «¨¥©ë¬ ¨
®£à ¨ç¥ë¬.

� ¤ ç¥© �¨«ì¡¥àâ  ¤«ï ¤¨ää¥à¥æ¨ «ì®£® ®¯¥à â®à  L ¡ã¤¥¬  §ë¢ âì ªà ¥¢ãî § ¤ çã
¢¨¤ 

Hw = f'; fg 2 Y; w 2 X0: (7)

�ãáâì

L0w =
�
@w

@z
+ �1(z)

@w

@z
+ �2(z)

@w

@z

�
dz = @w + �1(z)(@w=@z)dz + �2(z)@w

| £« ¢ ï ç áâì ®¯¥à â®à  L. �®«ãç¨¬  ¯à¨®àãî ®æ¥ªã, ª®â®à ï ¡ã¤¥â ¨á¯®«ì§®¢   ¯à¨
¯®áâà®¥¨¨ (¯®«ã)¥â¥à®¢®© â¥®à¨¨ § ¤ ç¨ (7).

�¥¬¬  4. �ãáâì w 2 X0 ¨ Re(�wj@R) = 0, £¤¥ � | ã¨â à ï £« ¤ª ï ¬ âà¨æ    @R.
�®£¤  ¨¬¥¥â ¬¥áâ® ®æ¥ª 

c0kwk
2
X0

� c1kJwk
2
L0;1
2 (R)

+ (L0w; @w)L0;1
2 (R); (8)

£¤¥ c0; c1 > 0 | ¯®áâ®ïë¥, ®¯à¥¤¥«ï¥¬ë¥ â®«ìª® ¯® �, �, k0.

�®ª § â¥«ìáâ¢®. �à¥®¡à §ã¥¬ áª «ïà®¥ ¯à®¨§¢¥¤¥¨¥ ¢ ¯à ¢®© ç áâ¨ ¥à ¢¥áâ¢  (8)

(L0w; @w)L0;1
2 (R) = Re

ZZ
R

L0w ^ �@w = Im
ZZ

R

L0w ^ @w =

= Im
ZZ

R

@w ^ @w + Im
ZZ

R

�
�1(z)

@w

@z

@w

@z
+ �2(z)

@w

@z

@w

@z

�
dz ^ dz:

�®«®¦¨¬

I = �i
ZZ

R

dw ^ dw = Im
ZZ

R

dw ^ dw:

�¥âàã¤® ¯à®¢¥à¨âì á«¥¤ãîé¨¥ á®®â®è¥¨ï:

k@wk2
L
(1)
2 (R)

=
1
2
kdwk2

L
(1)
2 (R)

+
1
2
I; k@wk2

L
(1)
2 (R)

=
1
2
kdwk2

L
(1)
2 (R)

�
1
2
I; (9)

����@w@z
@w

@z
dz ^ dz

���� =
����@w@z

@w

@z
dz ^ dz

���� = j@w ^ @wj:

�âáî¤ ���� Im
ZZ

R

�
�1
@w

@z

@w

@z
+ �2

@w

@z

@w

@z

�
dz ^ dz

���� �
� k0

ZZ
R

j@w ^ @wj =
k0
2

Z
R

jw2
x +w2

yjdx ^ dy �

�
k0
2

ZZ
R

(jwxj
2 + jwyj

2)dx ^ dy =
k0
2
kdwk2

L
(1)
2 (R)

: (10)

�§ á®®â®è¥¨© (9), (10) ¯®«ãç ¥¬

(L0w; @w)L0;1
2 (R) � k@wk2

L
(1)
2 (R)

�
k0
2
kdwk2

L
(1)
2 (R)

=
1� k0
2

kdwk2
L
(1)
2 (R)

+
1
2
I:

�âáî¤  ¨ ¨§ ®æ¥ª¨ (1) ¨¬¥¥¬

1� k0
2

kdwk2
L
(1)
2 (R)

�
1
2
c(�; �;R0; �;�)kwk2L2(R0)

+
1
2
�kdwk2

L
(1)
2 (R0)

+

+ (L0w; @w)L0;1
2

(R) +
1
2

���� limn!1
Im

Z
@Rn

w dw
����:
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�®áª®«ìªã ª®¬¯®¥âë ¢¥ªâ®à  w ¨¬¥îâ �K-¯®¢¥¤¥¨¥ ¢ ®ªà¥áâ®áâ¨ ¨¤¥ «ì®© £à ¨æë ¯®-
¢¥àå®áâ¨ R, â® ¯®á«¥¤¥¥ á« £ ¥¬®¥ ¢ íâ®¬ á®®â®è¥¨¨ à ¢® ã«î (á¬. [13]). � ª ª ª � > 0
«î¡®¥, â® ¢ë¡¥à¥¬ ¥£® ã¤®¢«¥â¢®àïîé¨¬ ¥à ¢¥áâ¢ã � < 1� k0. �®£¤ 

1� k0
2

kwk2X0
�
1
2
c(�; �;R0; �;�)kwk2L2(R0)

+
1� k0
2

kwk2L2(R)
+
1
2
�kdwk2

L
(1)
2 (R0)

+

+ (L0w; @w)L0;1
2 (R0)

�
1
2
(c(�; �;R0; �;�) + 1� k0)kwk2L2(R)

+
1
2
�kdwk2

L
(1)
2 (R)

+ (L0w; @w)L0;1
2 (R0)

�

�
1
2
(c(�; �;R0; �;�) + 1� k0)kwk

2
L2(R)

+
1
2
�kwk2X0

+ (L0w; @w)L0;1
2 (R0)

¨«¨
1� k0 � �

2
kwk2X0

�
1
2
(c(�; �;R0; �;�) + 1� k0)kwk2L2(R)

+ (L0w; @w)L0;1
2 (R0)

;

¯à¨ç¥¬ ª®íää¨æ¨¥âë ¯à¨ ª¢ ¤à â å ®à¬ áãâì ¯®«®¦¨â¥«ìë¥ ç¨á« . �® ¢ á¨«ã (6)
kwkL2(R) � c(�;�)kJwkL0;1

2 (R). �âáî¤  ¯®«ãç ¥¬ ãâ¢¥à¦¤¥¨¥ «¥¬¬ë 4.

�§ ãá«®¢¨© (5) á«¥¤ã¥â, çâ® ®¯¥à â®à �w := (aw + bw)dz ¥¯à¥àë¢¥ ¨§ X0 ¢ L
0;1
2 (R). �à®¬¥

â®£®, ¨¬¥¥â ¬¥áâ®

�¥¬¬  5. �¯¥à â®à � : X0 ! L0;1
2 (R) ¢¯®«¥ ¥¯à¥àë¢¥.

�®ª § â¥«ìáâ¢®. �®áâ â®ç® à áá¬®âà¥âì á«ãç ©, ª®£¤  b = 0. �¡®§ ç¨¬ ç¥à¥§ R0 à¥£ã-
«ïàãî ®â®á¨â¥«ì® ª®¬¯ ªâãî ®¡« áâì   R, á®¤¥à¦ éãî @R. �¨«ì¡¥àâ®¢® ¯à®áâà áâ¢®
W 1

2 (R0) ª®¬¯ ªâ® ¢«®¦¥® ¢ £¨«ì¡¥àâ®¢® ¯à®áâà áâ¢® L2(R0) ([17], á. 106). �á«¨ ¬ âà¨æ  a
¥¯à¥àë¢  ¢ R0, â® ®¯¥à â®à � : L2(R0) ! L0;1

2 (R0) ¥¯à¥àë¢¥ ¨, á«¥¤®¢ â¥«ì®, ®¯¥à â®à
� :W 1

2 (R0)! L0;1
2 (R0) ¢¯®«¥ ¥¯à¥àë¢¥.

�ãáâì â¥¯¥àì a = (aij) | ¬ âà¨æ , ã¤®¢«¥â¢®àïîé ï ¯¥à¢® ç «ìë¬ ãá«®¢¨ï¬. �®-
£¤  áãé¥áâ¢ã¥â ¯®á«¥¤®¢ â¥«ì®áâì ¥¯à¥àë¢ëå ¢ R0 ¬ âà¨æ a(n), ¯à¥®¡à §ãîé¨åáï ¯à¨
§ ¬¥¥ «®ª «ì®© ã¨ä®à¬¨§¨àãîé¥© ¯® â®¬ã ¦¥ § ª®ã, çâ® ¨ ¬ âà¨æ  a, ¨ â ª¨å, çâ®
ka(n)(z)dz � a(z)dzk

L
(1)
p0

(R0)
! 0 ¯à¨ n !1, £¤¥ ®à¬  ¬ âà¨æë ¢ ¯à®áâà áâ¢¥ L(1)

p0
(R0) ®¯à¥¤¥-

«¥  à ¢¥áâ¢®¬

ka(z)dzkp0
L
(1)
p0

(R0)
=

nX
i;j=1

ZZ
R0

����(aijdz) ^ �(aijdz)�

����
p0=2

�:

�® ¤®ª § ®¬ã ®¯¥à â®à �(n) := a(n)I ¢¯®«¥ ¥¯à¥àë¢¥ ¨§ W 1
2 (R0) ¢ L

0;1
2 (R0). �®íâ®¬ã ¤«ï

¤®ª § â¥«ìáâ¢  ¯®«®© ¥¯à¥àë¢®áâ¨ ®¯¥à â®à  � :W 1
2 (R0)! L0;1

2 (R0) ¤®áâ â®ç® ãáâ ®¢¨âì,
çâ®

k�(n) � �k
W 1

2 (R0)!L
(1)
2 (R0)

! 0 (11)

¯à¨ n!1. �¬¥¥¬

k(�(n) � �)wk
L
(1)
2 (R0)

= k(a(n) � a)wdzk
L
(1)
2 (R0)

� c1k(a
(n) � a)dzk

L
(1)
p0

(R0)
kwkLq0 (R0); (12)

£¤¥ 1=p0 + 1=q0 = 1=2, kwkq0Lq0 (R0)
=
RR
R0

jwjq0�, c1 | ¯®áâ®ï ï, ¥ § ¢¨áïé ï ®â w. � ª ª ª

W 1
2 (R0) ¥¯à¥àë¢® ¢«®¦¥® ¢ Lq0(R0) ¤«ï «î¡®£® q0, 1 � q0 <1, â® ¨§ (12) ¯®«ãç ¥¬

k(�(n) � �)wk
L
(1)
2 (R0)

� ck(a(n) � a)dzk
L
(1)
p0

(R0)
kwkW 1

2 (R0);

®âªã¤  ¢ëâ¥ª ¥â (11) ¨ ¯®« ï ¥¯à¥àë¢®áâì ®¯¥à â®à  � :W 1
2 (R0)! L0;1

2 (R0).
�®«®¦¨¬ an = a�(Rn), £¤¥ � | å à ªâ¥à¨áâ¨ç¥áª ï äãªæ¨ï ¬®¦¥áâ¢ . �® ¤®ª § ®¬ã

®¯¥à â®à �n := anI ¢¯®«¥ ¥¯à¥àë¢¥ ¨§ W 1
2 (Rn) ¢ L

0;1
2 (Rn) ¨, á«¥¤®¢ â¥«ì®, ¨§ X0 ¢ L

0;1
2 (R).

�®ª ¦¥¬, çâ® k�n � �k
X0!L

(1)
2 (R)

! 0 ¯à¨ n!1. �¥©áâ¢¨â¥«ì®,

k�n � �k
X0!L

(1)
2 (R)

= sup
kwkX0�1

k(an � a)wdzk
L
(1)
2 (R)

= sup
kwkX0�1

kawdzk
L
(1)
2 (RnRn)

! 0
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¯à¨ n!1 ¢ á¨«ã ãá«®¢¨ï (5). �âáî¤  ¢ëâ¥ª ¥â ¤®ª §ë¢ ¥¬®¥ ãâ¢¥à¦¤¥¨¥.

� áá¬®âà¨¬ ªà ¥¢ãî § ¤ çã �¨«ì¡¥àâ  á ®¤®à®¤ë¬ ªà ¥¢ë¬ ãá«®¢¨¥¬

Hw = f'; 0g 2 L0;1
2 (R)� 0; w 2 X0: (13)

�¥¬¬  6. �¯¥à â®à H : X0 ! L0;1
2 (R)�0 n-®à¬ «¥ ¨ ¥£® ¨¤¥ªá à ¢¥ 2{�n(2h+m�2),

£¤¥ { = inddet �.

�®ª § â¥«ìáâ¢®. �¡®§ ç¨¬ ç¥à¥§ X0(�) ¯®¤¯à®áâà áâ¢® X0, í«¥¬¥âë ª®â®à®£® ã¤®¢«¥-
â¢®àïîâ ãá«®¢¨î Re(�wj@R) = 0. �®£¤  ãà ¢¥¨¥ (13) íª¢¨¢ «¥â® ãà ¢¥¨î Lw = ' 2
L0;1
2 (R), w 2 X0(�), £¤¥ X0(�) ï¢«ï¥âáï £¨«ì¡¥àâ®¢ë¬ ¯à®áâà áâ¢®¬. �¯¥à â®à J1 = J jX0(�) :

X0(�) ! L0;1
2 (R) ¢¯®«¥ ¥¯à¥àë¢¥ ¨ ®¤®§ ç® à §à¥è¨¬,   ®¯¥à â®à J�1 : L0;1

2 (R) ! X0(�)�

®¯à¥¤¥«¨¬ ¢«®¦¥¨¥¬ L0;1
2 (R) 3 ' 7! l' 2 X0(�)�, £¤¥

l'(w) = ('; J1w)L(1)
2 (R)

= Im
ZZ

R

' ^ �w; w 2 X0(�):

�â®¦¤¥áâ¢¨¬ ¯à®áâà áâ¢® L0;1
2 (R)� á L0;1

2 (R). �®£¤  ®¯¥à â®à J�1 ï¢«ï¥âáï á®¯àï¦¥ë¬
J1. �«¥¤®¢ â¥«ì®, ¨ J�1 | ª®¬¯ ªâë© ®¯¥à â®à. �¯¥à â®àë J1 ¨ J�1 á¢ï§ ë á®®â®è¥¨¥¬
J�1J1u(v) = (J1u; J1v)L0;1

2 (R), u; v 2 X0. � «¥¥, ¤«ï ®¯¥à â®à®¢ L0; @ : X0(�)! L0;1
2 (R) ¨¬¥¥â ¬¥áâ®

®æ¥ª  (8) á § ¬¥®© X0   X0(�) ¨ J   J1, ¨, á«¥¤®¢ â¥«ì®, ª ¨¬ ¯à¨¬¥¨¬  «¥¬¬  1. �
ãç¥â®¬ «¥¬¬ë 5 íâ® ®§ ç ¥â, çâ® ãâ¢¥à¦¤¥¨¥ «¥¬¬ë 6 ¤®áâ â®ç® ¤®ª § âì ¤«ï ®¯¥à â®à 
L = @.

� íâ®© æ¥«ìî à áá¬®âà¨¬ § ¤ çã

@w = ' 2 L0;1
2 (R); w 2 X0(�): (14)

�¡®§ ç¨¬ ç¥à¥§ {k ¨¤¥ªá áã¦¥¨ï det�(t)   �k, £¤¥ �k, k = 1; 2; : : : ;m, | ª®¬¯®¥âë ªà ï
@R. �¢¥¤¥¬ ¬ âà¨æã �(t), t 2 @R, ®¯à¥¤¥«¥ãî ä®à¬ã« ¬¨

�j�k = diagfak1; ak2; : : : ; akng�; k = 1; 2; : : : ;m;

£¤¥ akj | äãªæ¨¨ ª« áá  C1(�k), ¥ ®¡à é îé¨¥áï ¢ ã«ì ¨ ¢ ®¤®© â®çª¥ t 2 �k ¨
ind(ak1ak2 � � � akn) = �{k.

�ç¥¢¨¤®, � | £« ¤ª ï ¥¢ëà®¦¤¥ ï ¬ âà¨æ , ¯à¨ç¥¬ inddet �j�k = 0, k = 1; 2; : : : ;m.
�®£¤  á®£« á® «¥¬¬¥ 3 ®  ¤®¯ãáª ¥â £« ¤ª®¥ ¥¢ëà®¦¤¥®¥ ¯à®¤®«¦¥¨¥ ¢ R, á®¢¯ ¤ îé¥¥ á
¥¤¨¨ç®© ¬ âà¨æ¥© ¢¥ ®â®á¨â¥«ì® ª®¬¯ ªâ®© ®¡« áâ¨ R0, ª®â®à®¥ â ª¦¥ ¡ã¤¥¬ ®¡®§ ç âì
¡ãª¢®© �. �¢¥¤¥¬ ®¢ãî ¥¨§¢¥áâãî äãªæ¨î u = �w. �®£¤  § ¤ ç  (14) á¢®¤¨âáï ª § ¤ ç¥

@u+ �(@(�)�1)u = �'; u 2 X0(�0); (15)

£¤¥ �0j�k ¥áâì diagf1=ak1; 1=ak2; : : : ; 1=akng, k = 1; 2; : : : ;m. � ª ª ª ¬« ¤è¨© ç«¥ ¢ «¥¢®© ç áâ¨
ãà ¢¥¨ï (15) ®¡à §ã¥â ¢¯®«¥ ¥¯à¥àë¢ë© ®¯¥à â®à, ¤¥©áâ¢ãîé¨© ¨§ X0(�0) ¢ L

0;1
2 (R), â® ®

¥ ¢«¨ï¥â   n-®à¬ «ì®áâì ¨ ¨¤¥ªá ãà ¢¥¨ï (15). �®íâ®¬ã ¥£® ¬®¦® ®¯ãáâ¨âì.
�«¥¤®¢ â¥«ì®, § ¤ ç¨ (14) ¨«¨ (15) íª¢¨¢ «¥âë (¢ á¬ëá«¥ n-®à¬ «ì®áâ¨ ¨ á®åà ¥¨ï

¨¤¥ªá ) § ¤ ç¥ (15) ¡¥§ ¬« ¤è¥£® ç«¥ . �®á«¥¤ïï § ¤ ç  à á¯ ¤ ¥âáï   n áª «ïàëå § ¤ ç
¤«ï ª®¬¯®¥â ¢¥ªâ®à  u:

@uj =  j 2 (L0;1
2 (R))1; uj 2 (X0)1; Re(�juj j@R) = 0; j = 1; 2; : : : ; n; (16)

£¤¥ �j = 1=akj   �k, k = 1; 2; : : : ;m,  j | ª®¬¯®¥âë ¢¥ªâ®à  �', (X0)1 ¨ (L0;1
2 (R))1 | íâ®

¯à®áâà áâ¢  X0 ¨ L
0;1
2 (R) ¯à¨ n = 1.

�à ¥¢®¥ ãá«®¢¨¥ § ¤ ç¨ (7) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î ¤®¯®«¨â¥«ì®áâ¨ [11], ª®â®à®¥ ¤«ï § -
¤ ç¨ (16) ¨¬¥¥â ¢¨¤

�j(t) 6= 0; t 2 @R; j = 1; 2; : : : ; n: (17)
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� á¨«ã ¯à¥¤«®¦¥¨ï, áä®à¬ã«¨à®¢ ®£® ¢ëè¥, ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨© (17) ª ¦¤ ï
¨§ § ¤ ç �¨«ì¡¥àâ  (16) ï¢«ï¥âáï n-®à¬ «ì®©.1 �¤¥ªáë § ¤ ç (16) á®®â¢¥âáâ¢¥® à ¢ë
2 ind�j � 2h � m + 2. �¤¥ªá § ¤ ç¨ �¨«ì¡¥àâ  (13) à ¢¥ áã¬¬¥ ¨¤¥ªá®¢ § ¤ ç (16), â. ¥.
2(ind�1 + ind�2 + � � � + ind�n)� n(2h+m� 2) = 2{ � n(2h+m� 2).

� áá¬®âà¨¬ â¥¯¥àì § ¤ çã �¨«ì¡¥àâ  (7) á ¥®¤®à®¤ë¬¨ £à ¨çë¬¨ ãá«®¢¨ï¬¨. �ãáâì
w0 = (�)�1f = �tf . � âà¨æ  �t £« ¤ª ï, ¯®íâ®¬ã w0 ¤®¯ãáª ¥â ¯à®¤®«¦¥¨¥   R, ¯à¨ ¤«¥¦ -
é¥¥ ¯à®áâà áâ¢ã X0. �®åà ¨¬ §  ¯à®¤®«¦¥¨¥¬ ¯à¥¦¥¥ ®¡®§ ç¥¨¥ ¨ § ¯¨è¥¬ § ¤ çã (7) ¢
¢¨¤¥

H(w � w0) = f'� Lw0; f �Re�w0g 2 L
0;1
2 (R)� 0; w 2 X0: (18)

� á¨«ã ¤®ª § ®£® ¢ «¥¬¬¥ 6 § ¤ ç  (18) n-®à¬ «ì  ®â®á¨â¥«ì® ¢¥ªâ®à-äãªæ¨¨
u = w�w0 2 X0(�). � ç¨â, n-®à¬ «ì  ¨ § ¤ ç  (7), ¯à¨ç¥¬ ¥¥ ¨¤¥ªá à ¢¥ 2{�n(2h+m�2).
� ª¨¬ ®¡à §®¬, ¤®ª §  

�¥®à¥¬ . � ¤ ç  �¨«ì¡¥àâ  (7) n-®à¬ «ì , ¨ ¥¥ ¨¤¥ªá à ¢¥ 2{ � n(2h + m � 2), £¤¥
{ = inddet �, h | à®¤ ¯®¢¥àå®áâ¨ R, m | ç¨á«® ª®¬¯®¥â ªà ï @R. �à¨ h < 1 § ¤ ç  (7)
¥â¥à®¢ .
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