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� ¤ ­­®© áâ âì¥ ¯à®¤®«¦¥­® ¨áá«¥¤®¢ ­¨¥ áå®¤¨¬®áâ¨ á¬¥è ­­®£® ¬¥â®¤  ª®­¥ç­ëå í«¥¬¥­-
â®¢ ¢ § ¤ ç å ãáâ®©ç¨¢®áâ¨ ¯®«®£¨å ®¡®«®ç¥ª, ­ ç â®¥ ¢ [1]. � ®â«¨ç¨¥ ®â [1] §¤¥áì à áá¬ âà¨-
¢ ¥âáï ­¥«¨­¥©­ ï § ¤ ç  ãáâ®©ç¨¢®áâ¨ ¢ ¢¨¤¥ ª¢ ¤à â¨ç­®© § ¤ ç¨ ­  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï.
�®á«¥¤­ïï á¢¥¤¥­  ª á¯¥ªâà «ì­®¬ã  ­ «¨§ã ª¢ ¤à â¨ç­®£® á ¬®á®¯àï¦¥­­®£® ¯ãçª  ¢¯®«­¥
­¥¯à¥àë¢­ëå ®¯¥à â®à®¢. �®«ãç¥­ë ®æ¥­ª¨ áª®à®áâ¨ áå®¤¨¬®áâ¨ á®¡áâ¢¥­­ëå §­ ç¥­¨© ¨ á®¡-
áâ¢¥­­ëå ¢¥ªâ®à®¢ ¤¨áªà¥â­®© § ¤ ç¨, ¯®áâà®¥­­®© ¯® áå¥¬¥ �¥à¬ ­ {�¦®­á®­  á¬¥è ­­®£®
¬¥â®¤  ª®­¥ç­ëå í«¥¬¥­â®¢.

1. �áå®¤­ë¥ ¯à¥¤¯®«®¦¥­¨ï ¨ ¯®áâ ­®¢ª  § ¤ ç¨

�ãáâì 
 | ¢ë¯ãª« ï ¬­®£®ã£®«ì­ ï ®¡« áâì ¨§ R2 á £à ­¨æ¥© @
. �¯à¥¤¥«¨¬ ¯à®áâà ­áâ¢ 
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�à¥¤¯®«®¦¨¬, çâ® ¯¥à¥¬¥é¥­¨ï áà¥¤¨­­®© ¯®¢¥àå­®áâ¨ ¨áå®¤­®£® à ¢­®¢¥á­®£® á®áâ®ï­¨ï
®¡®«®çª¨ u ¢ ®ªà¥áâ­®áâ¨ ¯à¥¤¯®« £ ¥¬®£® ªà¨â¨ç¥áª®£® á®áâ®ï­¨ï ¢ëç¨á«¥­ë ¨«¨ ®æ¥­¥­ë ¨
¤¥ä®à¬ æ¨¨ ¢ íâ®© ®ªà¥áâ­®áâ¨ ¬®¦­® «¨­¥ à¨§®¢ âì. �®£¤  ¬®¦­® ¢¢¥áâ¨ ¯ à ¬¥âà ­ £àã¦¥-
­¨ï � â ª, çâ® «¨­¥ à¨§®¢ ­­ë¥ ¤¥ä®à¬ æ¨¨ ªà¨â¨ç¥áª®£® á®áâ®ï­¨ï ¡ã¤ãâ ¢ëà ¦ âìáï ç¥à¥§
�u. �à¨ â ª¨å ¯à¥¤¯®«®¦¥­¨ïå ¢ à¨ æ¨®­­ ï § ¤ ç  ­¥«¨­¥©­®© ãáâ®©ç¨¢®áâ¨ ¯®«®£¨å ®¡®«®-
ç¥ª á ®¤­®à®¤­ë¬¨ ãá«®¢¨ï¬¨ �¨à¨å«¥ ¤«ï ¡¨äãàª æ¨®­­ëå á®áâ ¢«ïîé¨å ¯¥à¥¬¥é¥­¨© ­ 
£à ­¨æ¥ @
 á®áâ®¨â ¢ á«¥¤ãîé¥¬ [2], [3]: ­ ©â¨ â ªãî ¯ àã (�; u) 2 C � V , çâ® u 6= 0 ¨

a(r2u3;r2v3) + c(u; v) = �d1(u; v) + �2d2(u; v) 8v 2 V: (EP )

�¤¥áì

a(r2u3;r2v3) =
Z



DM [@11u3@11v3 + @11u3@22v3 + @22u3@11v3 + @22u3@22v3 �

� (1� �)(@11u3@22v3 + @22u3@11v3 � @12u3@12v3)]dx;

c(u; v) =
Z



DN

�
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1� �

2
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dx;

d1(u; v) =
Z
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ij(u)@iu3@jv3 +N l
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d2(u; v) =
Z



3DN

2
[((@1u3)2 + �(@2u3)2)@1u3@1v3 + ((@2u3)2 + �(@1u3)2)@2u3@2v3 +

+ (1� �)(@1u3@2u3)(@1u3@2v3 + @2u3@1v3)]dx;

£¤¥ ("1(u); "2(u); "12(u))T | ¢¥ªâ®à ¬¥¬¡à ­­®© ¤¥ä®à¬ æ¨¨,N l
ij(u) (1 � i; j � 2, N l

12(u) = N l
21(u))

| «¨­¥ à¨§®¢ ­­ë¥ ¬¥¬¡à ­­ë¥ ãá¨«¨ï, u = (u1; u2; u3)T | ¢¥ªâ®à ¯¥à¥¬¥é¥­¨© áà¥¤¨­­®©
¯®¢¥àå­®áâ¨ ¨áå®¤­®£® à ¢­®¢¥á­®£® á®áâ®ï­¨ï ®¡®«®çª¨ ¢ ®ªà¥áâ­®áâ¨ ¯à¥¤¯®« £ ¥¬®£® ªà¨â¨-
ç¥áª®£® á®áâ®ï­¨ï. �áâ «ì­ë¥ ®¡®§­ ç¥­¨ï ¢§ïâë ¨§ [1], [4].

�à¥¤¯®«®¦¨¬, çâ® ¢ë¯®«­ïîâáï á«¥¤ãîé¨¥ ãá«®¢¨ï:

jd1(u; v)j � C1jvj0; jd2(u; v)j � C2jvj0 8u 2 V; 8v 2 V: (1.1)

£¤¥ C1 > 0; C2 > 0 { ­¥ª®â®àë¥ ª®­áâ ­âë.

� ¤ ç : ¤«ï «î¡®£® f 2 H ­ ©â¨ â ª®¥ u 2 V , çâ®

a(r2u3;r2v3) + c(u; v) = (f; v)H 8v 2 V;

¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥, ¤«ï ª®â®à®£® ¨¬¥¥â ¬¥áâ® ®æ¥­ª  kukV � CkfkH ; £¤¥ C > 0 |
ª®­áâ ­â . �®«®¦¨¢ u = Tf , ®¯à¥¤¥«ï¥¬ «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à T : H ! V .

�®áª®«ìªã ¡¨«¨­¥©­ ï ä®à¬  d1(�; �) ­¥¯à¥àë¢­  ­  H �H, â® ¯® «¥¬¬¥ �¨áá  ¬®¦­® ®¯à¥-
¤¥«¨âì «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à D1 : H ! H á«¥¤ãîé¥© § ¤ ç¥©: ¤«ï «î¡®£® f 2 H
­ ©â¨ â ª®¥ u 2 H, çâ®

(u; v)H = d1(f; v) 8v 2 H:

�­ «®£¨ç­® á ¯®¬®éìî ¡¨«¨­¥©­®© ä®à¬ë d2(�; �) ¬®¦­® ®¯à¥¤¥«¨âì «¨­¥©­ë© ­¥¯à¥àë¢­ë©
®¯¥à â®à D2 : H ! H. �¯à¥¤¥«¨¬ â¥¯¥àì «¨­¥©­ë¥ ­¥¯à¥àë¢­ë¥ ®¯¥à â®àë T1 : H ! V ¨
T2 : H ! V , ¯®«®¦¨¢ T1 = TD1, T2 = TD2.

�¥®à¥¬  1.1. �¯¥à â®àë T1 ¨ T2 á ¬®á®¯àï¦¥­­ë¥ ¨ ¢¯®«­¥ ­¥¯à¥àë¢­ë¥ ¢ ¯à®áâà ­-

áâ¢¥ V .

�®ª § â¥«ìáâ¢®. � ¬®á®¯àï¦¥­­®áâì ®¯¥à â®à®¢ ¬®¦­® ¯®ª § âì, ¨á¯®«ì§ãï á¨¬¬¥âà¨ç-
­®áâì ¡¨«¨­¥©­ëå ä®à¬ d1(�; �) ¨ d2(�; �) ¨ ¡¨«¨­¥©­ãî ä®à¬ã A(u; v) = a(r2u3;r2v3) + c(u; v) ¢
ª ç¥áâ¢¥ áª «ïà­®£® ¯à®¨§¢¥¤¥­¨ï ¢ ¯à®áâà ­áâ¢¥ V .

�®áª®«ìªã ®¯¥à â®àë ­¥¯à¥àë¢­ë ¨§ H ¢ V , â® ¨å ¢¯®«­¥ ­¥¯à¥àë¢­®áâì «¥£ª® ¯®«ãç¨âì ¨§
®¯à¥¤¥«¥­¨ï, ¨á¯®«ì§ãï ¢¨¤ ¡¨«¨­¥©­ëå ä®à¬ d1(�; �) ¨ d2(�; �).

� ¢¥­áâ¢® (EP ) ¬®¦­® ¯¥à¥¯¨á âì ¢ ¢¨¤¥

a(r2u3;r2v3) + c(u; v) = (�D1u+ �2D2u; v)H 8v 2 V:

�§ ¯®á«¥¤­¥£® à ¢¥­áâ¢  ¨ ®¯à¥¤¥«¥­¨ï ®¯¥à â®à  T á«¥¤ã¥â, çâ® § ¤ ç  (EP ) à ¢­®á¨«ì­ 
§ ¤ ç¥ ­  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ¤«ï á ¬®á®¯àï¦¥­­®£® ª¢ ¤à â¨ç­®£® ®¯¥à â®à­®£® ¯ãçª  ¢
¯à®áâà ­áâ¢¥ V : ­ ©â¨ â ªãî ¯ àã (�; u) 2 C � V ,çâ® u 6= 0 ¨

L(�)u = 0; (1.2)

£¤¥ L(�) = I � �T1 � �2T2:
� ¤ «ì­¥©è¥¬ ­ ¬ ¯®­ ¤®¡ïâáï ­¥ª®â®àë¥ ®¯à¥¤¥«¥­¨ï ¨ à¥§ã«ìâ âë ¤«ï ®¯¥à â®à­ëå ¯ãç-

ª®¢ ([5], c. 60{69) ¨ £®«®¬®àä­ëå ®¯¥à â®à-äã­ªæ¨© [6], [7]. �ãáâì � | ®âªàëâ®¥ á¢ï§­®¥ ¬­®¦¥-
áâ¢® ¢ C, L(�) | ®¯¥à â®à-äã­ªæ¨ï, £®«®¬®àä­ ï ¢ �. �¯¥ªâà®¬ L(�) ­ §ë¢ ¥âáï ¬­®¦¥áâ¢®
�(L) ç¨á¥« � 2 �, ¤«ï ª®â®àëå ®¯¥à â®à L(�) ­¥ ¨¬¥¥â ®¡à â­®£® ¢ ¯à®áâà ­áâ¢¥ L(V ) «¨­¥©­ëå
­¥¯à¥àë¢­ëå ®¯¥à â®à®¢, ¤¥©áâ¢ãîé¨å ¢ V . �ç¥¢¨¤­®, çâ® �(L) | § ¬ª­ãâ®¥ ¢ � ¬­®¦¥áâ¢®.
�¨á«  � 2 � n �(L) ­ §ë¢ îâáï à¥£ã«ïà­ë¬¨ §­ ç¥­¨ï¬¨ ®¯¥à â®à-äã­ªæ¨¨ L(�), ¨ ¨å ¬­®¦¥-
áâ¢® ®¡®§­ ç îâ �(L). �®«¨­®¬

u(�) = u0 + (�� �0)u1 + � � �+ (�� �0)k�1uk�1;
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á ui 2 V , i = 0; 1; : : : ; k � 1, u0 6= 0, ¡ã¤¥¬ ­ §ë¢ âì ª®à­¥¢ë¬ ¯®«¨­®¬®¬ ¯®àï¤ª  � = �(u(�))
®¯¥à â®à-äã­ªæ¨¨ L(�) ¢ â®çª¥ �0, ¥á«¨ £®«®¬®àä­ ï äã­ªæ¨ï L(�)u(�) ¨¬¥¥â ¢ â®çª¥ �0 ­ã«ì
ªà â­®áâ¨ � � k, â. ¥. ¥á«¨

[L(�)u(�)](i)�=�0 = 0; i = 0; 1; : : : ; � � 1; [L(�)u(�)](�)�=�0
6= 0:

�à¨ íâ®¬ í«¥¬¥­âë ui, i = 0; 1; : : : ; k � 1, ­ §ë¢ îâáï ª®à­¥¢ë¬¨ í«¥¬¥­â ¬¨ ¯®àï¤ª  i,   § -
¬ª­ãâ ï «¨­¥©­ ï ®¡®«®çª  ¢á¥¢®§¬®¦­ëå ª®à­¥¢ëå í«¥¬¥­â®¢ | ª®à­¥¢ë¬ ¯®¤¯à®áâà ­áâ¢®¬
J(L; �0) ®¯¥à â®à-äã­ªæ¨¨ L(�) ¢ â®çª¥ �0. � ç áâ­®áâ¨, í«¥¬¥­âë u0 ­ §ë¢ îâáï á®¡áâ¢¥­­ë-
¬¨ í«¥¬¥­â ¬¨,   ¨å § ¬ª­ãâ ï «¨­¥©­ ï ®¡®«®çª  | á®¡áâ¢¥­­ë¬ ¯®¤¯à®áâà ­áâ¢®¬ N(L; �0)
®¯¥à â®à-äã­ªæ¨¨ L(�) ¢ â®çª¥ �0. �á­®, çâ® N(L; �0) = N(L(�0)). � ªá¨¬ «ì­ë© ¯®àï¤®ª â¥å
ª®à­¥¢ëå ¯®«¨­®¬®¢ u(�) ®¯¥à â®à-äã­ªæ¨¨ L(�) ¢ â®çª¥ �0, ¤«ï ª®â®àëå u(�0) = u0, ­ §ë¢ -
¥âáï ªà â­®áâìî �(u0) á®¡áâ¢¥­­®£® í«¥¬¥­â  u0. � «¥¥ ¯®ª ¦¥¬, çâ® ¢ ­ è¥¬ á«ãç ¥

sup
u02N(L;�0); u0 6=0

�(u0) = �(L; �0) <1:

�®íâ®¬ã ª®­¥ç­®¬¥à­®¥ ¯®¤¯à®áâà ­áâ¢® N(L; �0) à §« £ ¥âáï [7] ¢ ¯àï¬ãî áã¬¬ã

N(L; �0) = N1 _+N2 _+ � � � _+Nl (1.3)

¯®¤¯à®áâà ­áâ¢, á®áâ®ïé¨å ¨§ á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢ ®¤¨­ ª®¢®© ªà â­®áâ¨ �k â ª, çâ® �1 =
�(L; �0) > �2 > � � � > �l.

�¥¬¬  1.1 ([8]). �ãáâì fe1; : : : ; emg | ¡ §¨á ¢ N(L; �0), á®áâ ¢«¥­­ë© ¨§ ¡ §¨á®¢ ¯®¤¯à®-

áâà ­áâ¢ N1; : : : ; Nl à §«®¦¥­¨ï (1:3), a ei(�) | ª®à­¥¢ë¥ ¯®«¨­®¬ë ®¯¥à â®à-äã­ªæ¨¨ L(�) ¢
â®çª¥ �0 â ª¨¥, çâ® e

i(�0) = ei, �(ei(�)) = �(ei), i = 1; : : : ;m: �á«¨ í«¥¬¥­âë yi ®¯à¥¤¥«¥­ë ¨§

á®®â­®è¥­¨ï

yi = [L(�)ei(�)](�(e
i))

�=�0
; i = 1; : : : ;m;

â® ®­¨ «¨­¥©­® ­¥§ ¢¨á¨¬ë ¨ L(�0)V \ L(y1; : : : ; ym) = f0g, â. ¥. V = L(�0)V _+L(y1; : : : ; ym):

�®áª®«ìªã � = 0 { à¥£ã«ïà­®¥ §­ ç¥­¨¥ ¯ãçª  (1.2), â® ¥£® á¯¥ªâà ®¯¨áë¢ ¥â

�¥®à¥¬  1.2 ([5], á. 68). �ãáâì

L(�) = I +
nX

k=0

�kTk;

£¤¥ Tk (k = 0; 1; : : : ; n) | ¢¯®«­¥ ­¥¯à¥àë¢­ë¥ ®¯¥à â®àë ¢ V . �á«¨ ã ¯ãçª  L(�) ¥áâì å®âï ¡ë

®¤­® à¥£ã«ïà­®¥ §­ ç¥­¨¥, â® ¥£® á¯¥ªâà á®áâ®¨â ¨§ á®¡áâ¢¥­­ëå ç¨á¥« ª®­¥ç­®© ªà â­®áâ¨ á

¥¤¨­áâ¢¥­­® ¢®§¬®¦­®© ¯à¥¤¥«ì­®© â®çª®© ­  ¡¥áª®­¥ç­®áâ¨. � ¦¤®¥ ¨§ íâ¨å á®¡áâ¢¥­­ëå

ç¨á¥« ï¢«ï¥âáï ¯®«îá®¬ ®¯¥à â®à-äã­ªæ¨¨ L�1(�), ¯à¨ç¥¬ ¢á¥ ª®íää¨æ¨¥­âë ¢ £« ¢­®© ç áâ¨

á®®â¢¥âáâ¢ãîé¥£® àï¤  �®à ­  ª®­¥ç­®¬¥à­ë.

� ¬¥ç ­¨¥ 1.1. �®áª®«ìªã ®¯¥à â®àë T1 ¨ T2 á ¬®á®¯àï¦¥­ë ¢ V , â® á¯¥ªâà ¯ãçª  (1.2)
á¨¬¬¥âà¨ç¥­ ®â­®á¨â¥«ì­® ¢¥é¥áâ¢¥­­®© ®á¨.

2. �¨áªà¥â­ ï § ¤ ç 

�¨áªà¥â­ãî § ¤ çã ¡ã¤¥¬ áâà®¨âì, ¨á¯®«ì§ãï áå¥¬ã �¥à¬ ­ {�¦®­á®­  á¬¥è ­­®£® ¬¥â®¤ 
ª®­¥ç­ëå í«¥¬¥­â®¢ [4]. �ãáâì Th | à¥£ã«ïà­ ï âà¨ ­£ã«ïæ¨ï ®¡« áâ¨ 
 ª®­¥ç­ë¬ ç¨á«®¬
âà¥ã£®«ì­¨ª®¢ K (K | § ¬ª­ãâ®¥ ¬­®¦¥áâ¢®) á ¬ ªá¨¬ «ì­ë¬ ¤¨ ¬¥âà®¬ h. �ãáâì ­  ª ¦¤®¬
K 2 Th § ¤ ­  äã­ªæ¨ï � = (�11; �22; �12)T ; �ij 2 H1(K), 1 � i; j � 2, �12 = �21: �®«®¦¨¬

Mn(�) = DM [(1� �)(�11n1n1 + 2�12n1n2 + �22n2n2) + �(�11 + �22)];

Mnt(�) = DM [(1� �)(�11n1t1 + �12(n1t2 + n2t1) + �22n2t2)];
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£¤¥ n = (n1; n2) ¨ t = (t1; t2) | ¢¥ªâ®àë ¢­¥è­¥© ­®à¬ «¨ ¨ ª á â¥«ì­®© ª áâ®à®­ ¬ âà¥ã£®«ì­¨ª 
K. �¡®§­ ç¨¬ ç¥à¥§ T 0 = K0

1 [K0
2 ®¡ê¥¤¨­¥­¨¥ ¢­ãâà¥­­®áâ¥© «î¡ëå âà¥ã£®«ì­¨ª®¢ K1 ¨ K2

¨§ Th, ª®â®àë¥ ¨¬¥îâ ®¡éãî áâ®à®­ã. �¯à¥¤¥«¨¬ ¢¥é¥áâ¢¥­­ë¥ ¯à®áâà ­áâ¢ 

fW =W 1;p
0 (
); p > 2; eV = [H1

0 (
)]
2 � fW;

fM = f� 2M; Mn(�)jT 0 2 H1(T 0) 8T 0g;

£¤¥ n | ­®à¬ «ì ª ®¡é¥© áâ®à®­¥ âà¥ã£®«ì­¨ª®¢ K1 ¨ K2, ¢­ãâà¥­­®áâ¨ ª®â®àëå á®áâ ¢«ïîâ
¬­®¦¥áâ¢® T 0. �  fM � fW ¢¢¥¤¥¬ ­¥¯à¥àë¢­ãî ¡¨«¨­¥©­ãî ä®à¬ã

eb(�;w) = X
K2Th

�
�

Z
K

DM [@1�11@1w + @2�11@2w + @1�22@1w + @2�22@2w �

� (1� �)(@2�11@2w + @1�22@1w � @1�12@2w � @2�12@1w)]dx +
Z
@K

Mnt(�)@twds
�
:

�®áª®«ìªã 
 | ¢ë¯ãª«ë© ¬­®£®ã£®«ì­¨ª, â® ¯® â¥®à¥¬¥ 3 [4] ¨§ (1.1) á«¥¤ã¥â, çâ® § ¤ -
ç  (EP ) à ¢­®á¨«ì­  á«¥¤ãîé¥© ¢ à¨ æ¨®­­®© § ¤ ç¥: ­ ©â¨ â ª¨¥ (�; (m;u)) 2 C � fM � fW ,
(m;u) 6= 0; çâ®

a(m; �)�eb(�; u3) = 0 8� 2 fM;

eb(m; v3) + c(u; v) =�d1(u; v) + �2d2(u; v) 8v 2 eV : (gEP )
�¯à¥¤¥«¨¬ â¥¯¥àì ¤¨áªà¥â­ë¥ ¯à®áâà ­áâ¢ 

Mh = f�h 2 fM; 8K 2 Th �ijhjK 2 P0; 1 � i; j � 2; �12h = �21hg;

Wh = X
(1)
h;0; Vh = [X(1)

h;0]
3:

�®¦­® ®¯à¥¤¥«¨âì ®¯¥à â®à ¨­â¥à¯®«ïæ¨¨ �h : fM !Mh, ¤«ï ª®â®à®£®

eb(�h�� �;wh) = 0 8� 2 fM; 8wh 2Wh; (2.1)

¨ áãé¥áâ¢ã¥â ª®­áâ ­â  c > 0, ­¥ § ¢¨áïé ï ®â h, â ª ï,çâ®

j�h�� �j0 � chk�k1 8� 2 fM \ [H1(
)]3: (2.2)

�§ â¥®à¥¬ë 3.1.6 ([9], c. 128) á«¥¤ã¥â áãé¥áâ¢®¢ ­¨¥ â ª®£® ®¯¥à â®à  �h : eV ! Vh, çâ®

k�hu� uk1 � c1hjuj2 8u 2 eV \ [H2(
)]3; (2.3)

k(�hu)3 � u3k1;p;
 � c2hju3j2;q;
 8u3 2 fW \W 2;q(
); (2.4)

£¤¥ 1
p
+ 1

q
= 1, c1 > 0, c2 > 0 | ª®­áâ ­âë, ­¥ § ¢¨áïé¨¥ ®â h.

� áá¬®âà¨¬ â¥¯¥àì ¤¨áªà¥â­ãî § ¤ çã: ­ ©â¨ â ª¨¥ (�; (mh; uh)) 2 C�Mh�Wh, (mh; uh) 6= 0;
çâ®

a(mh; �h)�eb(�h; u3h) = 0 8�h 2Mh;eb(mh; v3h) + c(uh; vh) =�d1(uh; vh) + �2d2(uh; vh) 8vh 2 Vh:
(gEPh)

�á«¥¤áâ¢¨¥ M -í««¨¯â¨ç­®áâ¨ ¡¨«¨­¥©­®© ä®à¬ë a(�; �) ¤«ï «î¡®£® wh 2 Wh áãé¥áâ¢ã¥â
¥¤¨­áâ¢¥­­®¥ mwh

2 Mh â ª®¥, çâ® a(mwh
; �h) = eb(�h; u3h) 8�h 2 Mh. �¢¥¤¥¬ á¨¬¬¥âà¨ç­ãî

¡¨«¨­¥©­ãî ä®à¬ã Ah(uh; vh) = a(mu3h ;mv3h) + c(uh; vh) = eb(mv3h ; u3h) + c(uh; vh). �¥¯¥àì § ¤ çã
(gEPh) ¬®¦­® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥: ­ ©â¨ â ª¨¥ (�; uh) 2 C � Vh; uh 6= 0; çâ®

Ah(uh; vh) = �d1(uh; vh) + �2d2(uh; vh) 8vh 2 Vh: (EPh)
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� ¤ ç : ¤«ï «î¡®£® f 2 H ­ ©â¨ â ª®¥ uh 2 Vh, çâ®

Ah(uh; vh) = d1(f; vh) = (D1f; vh)H 8vh 2 Vh;

®¯à¥¤¥«ï¥â ®¯¥à â®à T1h : H ! Vh, ¥á«¨ ¯®«®¦¨âì uh = T1hf . �­ «®£¨ç­® ¬®¦­® ®¯à¥¤¥«¨âì
®¯¥à â®à T2h : H ! Vh.

� ª®­¥æ, ­¥á«®¦­® § ¬¥â¨âì, çâ® § ¤ ç  (EPh) á¢®¤¨âáï ª á¯¥ªâà «ì­®¬ã  ­ «¨§ã ¢ ¯à®-
áâà ­áâ¢¥ Vh ª¢ ¤à â¨ç­®£® ®¯¥à â®à­®£® ¯ãçª 

Lh(�) = Ih � �T1h � �2T2h: (2.5)

3. �å®¤¨¬®áâì á®¡áâ¢¥­­ëå §­ ç¥­¨©
¨ á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢ ¤¨áªà¥â­®© § ¤ ç¨

�®«ãç¨¬ ­¥áª®«ìª® ¢á¯®¬®£ â¥«ì­ëå à¥§ã«ìâ â®¢. �§ â¥®à¥¬ë 2 ([10], á. 156) á«¥¤ã¥â áãé¥-
áâ¢®¢ ­¨¥ â ª®£® ®¯¥à â®à  Rh : H ! Vh, çâ®

lim
h!0

ku�Rhuk1 = 0: (3.1)

�ãáâì �0 � � | ª®¬¯ ªâ.

�¥¬¬  3.1. �«ï «î¡®£® f 2 V ¨ ¤«ï «î¡®£® � 2 �0

lim
h!0

kL(�)f � Lh(�)Rhfk1 = 0: (3.2)

�®ª § â¥«ìáâ¢®. �® â¥®à¥¬¥ 9 [4] ¨§ (1.1) á«¥¤ã¥â, çâ®

lim
h!0

kT1f � T1hfk1 = 0; lim
h!0

kT2f � T2hfk1 = 0: (3.3)

�® «¥¬¬¥ 2.1 [1]

�kuhk
2
1 � A(uh; uh) = d1(f; uh) � kd1k kfk1kuhk1;

£¤¥ � > 0 | ª®­áâ ­â , ­¥ § ¢¨áïé ï ®â h.
�­ ç¨â,

kT1hk1;1 = sup
f2H; f 6=0

kT1hk1
kfk1

�
kd1k

�
: (3.4)

�­ «®£¨ç­®

kT2hk1;1 �
kd2k

�
: (3.5)

� «¥¥

kT1f � T1hfk1 � kf �Rhfk1 + j�jfkT1f � T1hfk1 + kT1hk1;1kf �Rhfk1g+

+ j�2jfkT2f � T2hfk1 + kT2hk1;1kf �Rhfk1g: (3.6)

�¥¯¥àì (3.2) á«¥¤ã¥â ¨§ (3.1), (3.3){(3.6).

�¥¬¬  3.2. �«ï «î¡®£® ª®¬¯ ªâ  �0 � �(L) ¬®¦­® ãª § âì â ª®¥ h(�0), çâ® 8h � h(�0)
¨ 8� 2 �0 áãé¥áâ¢ã¥â L�1h (�) 2 L(Vh) ¨ kL�1h (�)k1;1 � 
(�0), £¤¥ 
(�0) > 0 | ª®­áâ ­â , ­¥

§ ¢¨áïé ï ®â h.
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�®ª § â¥«ìáâ¢®. �¥¬¬  ¡ã¤¥â ¤®ª § ­ , ¥á«¨ ¤®ª ¦¥¬ ­¥à ¢¥­áâ¢®

kuhk1 � 
(�0)kLh(�)uhk1 8h � h(�0):

�ãáâì íâ® ­¥ â ª. �®£¤  ¬®¦­® ãª § âì â ªãî ¯®á«¥¤®¢ â¥«ì­®áâì fuhg, çâ® kuhk1 = 1 ¨

lim
h!0

kuh � �T1huh � �2T2huhk1 = 0:

�®«®¦¨¬
gh = uh � �T1huh � �2T2huh:

�¥à¥¯¨è¥¬ íâ® à ¢¥­áâ¢® ¢ ¢ à¨ æ¨®­­®¬ ¢¨¤¥

a(mu3h�g3h ;mv3h) + c(uh � gh; vh) = �d1(uh; vh) + �2d2(uh; vh) 8vh 2 Vh: (3.7)

�®«®¦¨¢ ¢ (3.7) vh = uh � gh, § ¬¥ç ¥¬, çâ® ¯®á«¥¤®¢ â¥«ì­®áâì fuh � ghg ã¤®¢«¥â¢®àï¥â
ãá«®¢¨ï¬ â¥®à¥¬ë 2.1 [1] ® ¤¨áªà¥â­®© ª®¬¯ ªâ­®áâ¨. �­ ç¨â, ¨§ ­¥¥ ¬®¦­® ¨§¢«¥çì â ªãî
¯®¤¯®á«¥¤®¢ â¥«ì­®áâì, á®åà ­ïï ®¡®§­ ç¥­¨ï, çâ® uh � gh ! u á« ¡® ¢ H, u3h � g3h ! u3
á¨«ì­® ¢ H1

0 (
), mu3h�g3h ! r2u3 á« ¡® ¢ M , £¤¥ u 2 V: �® «¥¬¬¥ 3.1 [1] ¤«ï «î¡®£®
v 2 V = [H1

0 (
)]
2 � (H2

0 (
) \ (H3(
)) áãé¥áâ¢ã¥â â ª ï ¯®á«¥¤®¢ â¥«ì­®áâì fvhg (vh 2 Vh),
çâ® vh ! v á¨«ì­® ¢ H, mv3h ! r2v3 á¨«ì­® ¢ M . �¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ h ! 0 ¢ à ¢¥­áâ¢¥
(3.7) ¨ ãç¨âë¢ ï, çâ® V ¯«®â­® ¢ V , ¨¬¥¥¬

a(r2u3;r2v3) + c(u; v) = �d1(u; v) + �2d2(u; v) 8v 2 V:

�® � 2 �(L), §­ ç¨â, u � 0. � «¥¥

lim
h!0

fa(mu3h�g3h ;mu3h�g3h) + c(uh � gh; uh � gh)g = lim
h!0

f�d1(uh; uh � gh) + �2d2(uh; uh � gh)g = 0:

�âáî¤  «¥£ª® ¯®«ãç¨âì (á¬. x 3 [1]), çâ® ¯à¨ h! 0 uh� gh ! 0 á¨«ì­® ¢ H, mu3h�g3h ! 0 á¨«ì­®
¢ M . �­ ç¨â, ¨ uh ! 0 á¨«ì­® ¢ H ¯à¨ h ! 0. � íâ® ¯à®â¨¢®à¥ç¨â â®¬ã, çâ® kuhk1 = 1 ¤«ï
«î¡®£® h.

�¥®à¥¬  3.1. (I) �ãáâì �h 2 �(Lh) ¨ �h ! �0 2 � ¯à¨ h! 0. �®£¤  �0 2 �(L).
(II) �ãáâì �0 2 �(L). �o£¤  áãé¥áâ¢ã¥â â ª ï ¯®á«¥¤®¢ â¥«ì­®áâì f�hg, çâ® �h 2 �(Lh)

¨ �h ! �0 ¯à¨ h! 0.

�®ª § â¥«ìáâ¢®. (I) �á«¨ �0 2 �(L), â® ¯® «¥¬¬¥ 3.2 ¤«ï «î¡®© § ¬ª­ãâ®© ®ªà¥áâ­®áâ¨
�0 � �(L) â®çª¨ �0 ¯à¨ ¢á¥å ¤®áâ â®ç­® ¬ «ëå h �0 � �(Lh).

(II) �ãáâì �0 2 �(L). �o£¤  ¯® â¥®à¥¬¥ 1.1 áãé¥áâ¢ã¥â u0 6= 0, çâ® L(�0)u0 = 0. �® «¥¬¬¥ 3.1

lim
h!0

kLh(�0)Rhu
0k1 = lim

h!0
kLh(�0)Rhu

0 � L(�0)u0k1 = 0: (3.8)

�®¯ãáâ¨¬ â¥¯¥àì ®â ¯à®â¨¢­®£®, çâ® ¤«ï �0 ­ ©¤¥âáï â ª®© ªàã£ �0 � � á £à ­¨æ¥© �, çâ®
�0 � �(Lh) ¤«ï ¢á¥å h. �¢¨¤ã ¨§®«¨à®¢ ­­®áâ¨ �0 ¬®¦­® ¡¥§ ®£à ­¨ç¥­¨ï ®¡é­®áâ¨ áç¨â âì,
çâ® � � �(L). �®£¤ 

kL�1h (�)k1;1 � 
(�) 8h � h(�); � 2 �:

�®áª®«ìªã ®¯¥à â®à-äã­ªæ¨ï L�1h (�) £®«®¬®àä­  ­  �, ¯®á«¥¤­¥¥ ­¥à ¢¥­áâ¢® à á¯à®áâà ­ï¥âáï
(¯® ¯à¨­æ¨¯ã ¬ ªá¨¬ã¬  ¬®¤ã«ï) ­  ¢¥áì ªàã£ �0. �á¯®«ì§ãï (3.8), ­ å®¤¨¬, çâ®

lim
h!0

kRhu
0k1 = lim

h!0
kL�1h (�0)Lh(�0)Rhu

0k1 = 0:

�® â®£¤  ¯® (3.1) u0 � 0.

�¥®à¥¬  3.2. �ãáâì �h2�(Lh), uh2N(Lh; �h), kuhk1=1 ¨ �h ! �0 2 �(L) ¯à¨ h! 0. �®£¤ 
áãé¥áâ¢ã¥â â ª ï ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì ¯®á«¥¤®¢ â¥«ì­®áâ¨ fuhg, çâ® uh ! u0 á¨«ì­® ¢

H, mu3h !r2u
0
3 á¨«ì­® ¢ M ¨ u0 2 N(L; �0):
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�®ª § â¥«ìáâ¢®. �§ à ¢¥­áâ¢ 

Ah(uh; uh) = �hd1(uh; uh) + �h
2d2(uh; uh)

á«¥¤ã¥â, çâ® ¯®á«¥¤®¢ â¥«ì­®áâì fuhg ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë 2.1 [1] ® ¤¨áªà¥â­®© ª®¬-
¯ ªâ­®áâ¨. �­ ç¨â, ¨§ ­¥¥ ¬®¦­® ¨§¢«¥çì â ªãî ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì, á®åà ­ïï ®¡®§­ ç¥­¨ï,
çâ® uh ! u0 á« ¡® ¢ H, u3h ! u03 á¨«ì­® ¢ H

1
0 (
), mu3h ! r2u

0
3 á« ¡® ¢ M , £¤¥ u0 2 V: � ª ¨ ¢

¤®ª § â¥«ìáâ¢¥ «¥¬¬ë 3.2, ¬®¦­® ¯®ª § âì, çâ® uh ! u0 á¨«ì­® ¢ H, mu3h !r2u
0
3 á¨«ì­® ¢ M ,

  â ª¦¥
a(r2u

0
3;r2v3) + c(u0; v) = �0d1(u

0; v) + �0
2d2(u0; v) 8v 2 V:

� ¯®áª®«ìªã kuhk1 = 1 ¤«ï «î¡®£® h, â® u0 6= 0. �­ ç¨â, u0 2 N(L; �0):

4. �æ¥­ª¨ áª®à®áâ¨ áå®¤¨¬®áâ¨ á®¡áâ¢¥­­ëå §­ ç¥­¨©
¨ á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢ ¤¨áªà¥â­®© § ¤ ç¨

�¥®à¥¬  4.1. �ãáâì �h 2 �(Lh) ¨ �h ! �0 2 �(L) ¯à¨ h ! 0. �®£¤  áãé¥áâ¢ã¥â â ª ï

ª®­áâ ­â  c > 0, ­¥ § ¢¨áïé ï ®â h, çâ® ¢ë¯®«­ï¥âáï ®æ¥­ª 

j�h � �0j
�(L;�0) � ch max

e2J(L;�0); kek1=1
(jej2 + je3j3;
); (4.1)

£¤¥ jej22 = je1j
2
2;
 + je2j

2
2;
 + je3j

2
2;
:

�®ª § â¥«ìáâ¢®.�ãáâì fe1; : : : ; emg|­¥ª®â®àë© ¡ §¨á ¢ N(L; �0), á®áâ ¢«¥­­ë© ¨§ ¡ §¨á®¢
¯®¤¯à®áâà ­áâ¢ N1; : : : ; Nl à §«®¦¥­¨ï (1.3), a ei(�) | ª®à­¥¢ë¥ ¯®«¨­®¬ë ®¯¥à â®à-äã­ªæ¨¨
L(�) ¢ â®çª¥ �0 â ª¨¥, çâ® ei(�0) = ei, �(ei(�)) = �(ei), i = 1; : : : ;m: �® ®¯à¥¤¥«¥­¨î ª®à­¥¢®£®
¯®«¨­®¬  ¯®àï¤ª  �(ei) ¨¬¥¥¬

[L(�)ei(�)](k)�=�0
= 0; k = 0; 1; : : : ; �(ei)� 1; [L(�)ei(�)](�(e

i))
�=�0

� yi 6= 0:

�­ ç¨â,

L(�)ei(�) =
(�� �0)�(e

i)

�(ei)!
[yi + zi(�)];

£¤¥
lim
�!�0

zi(�) = 0:

�®«®¦¨¢ a(r2u3;r2v3) + c(u; v) = A(u; v), § ¯¨è¥¬ ¯®á«¥¤­¥¥ à ¢¥­áâ¢® ¢ ¢ à¨ æ¨®­­®¬ ¢¨¤¥

A(ei(�)�
(�� �0)�(e

i)

�(ei)!
[yi + zi(�)]; v) = �d1(ei(�); v) + �2d2(ei(�); v) 8v 2 V:

� â¥¯¥àì | â® ¦¥ á ¬®¥ ¢ á¬¥è ­­®© ¢ à¨ æ¨®­­®© ä®à¬ã«¨à®¢ª¥

a(me; �)� eb(�; (ei(�))3) = 0 8� 2 fM; (4.2 )

a(my; �)� eb(�; yi3) = 0 8� 2 fM; (4.2¡)

a(mz; �)� eb(�; zi3) = 0 8� 2 fM; (4.2¢)

eb(me; v3) + c(ei(�); v) �
(�� �0)�(e

i)

�(ei)!
[eb(my +mz; v3) + c(yi + zi; v)] =

= �d1(e
i(�); v) + �2d2(e

i(�); v) 8v 2 eV : (4.2£)

�®« £ ï � = �h, ¨§ à ¢¥­áâ¢ (4.2) ¯®«ãç¨¬

a(me; �)� eb(�; (ei(�h))3) = 0 8� 2 fM; (4.3 )

a(my; �)� eb(�; yi3) = 0 8� 2 fM; (4.3¡)
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eb(me; v3) + c(ei(�h); v) �
(�h � �0)�(e

i)

�(ei)!
[eb(my; v3) + c(yi; v)] =

= �hd1(e
i(�h); v) + �h

2d2(e
i(�h); v) + o(j�h � �0j

�(ei)) 8v 2 eV : (4.3¢)

�® â¥®à¥¬¥ 3.2 ¬®¦­® ¢ë¡à âì â ªãî ¯®á«¥¤®¢ â¥«ì­®áâì fuhg,çâ® uh 2 N(Lh; �h), kuhk1 = 1
¨ ¯à¨ h ! 0 uh ! u0 á¨«ì­® ¢ H, mu3h ! r2u

0
3 á¨«ì­® ¢ M ¨ u0 2 N(L; �0): � ª ª ª uh 2

N(Lh; �h), â®

a(mu3h ; �h)� eb(�h; u3h) = 0 8�h 2Mh; (4.4 )

eb(mu3h ; v3h) + c(uh; vh) = �d1(uh; vh) + �2d2(uh; vh) 8vh 2 Vh: (4.4¡)

�®«®¦¨¢ ¢ (4.3¢) v = uh,   ¢ (4.4¡) vh = �he
i(�h), ¢ëçâ¥¬ (4.4¡) ¨§ (4.3¢). �ç¨âë¢ ï á¨¬¬¥âà¨ç-

­®áâì ¡¨«¨­¥©­ëå ä®à¬ c(�; �), d1(�; �), d2(�; �), ¯®«ãç¨¬

eb(my; u3h)�eb(mu3h ; (�he
i(�h))3)+c(ei(�h)��he

i(�h); uh)�
(�h � �0)�(e

i)

�(ei)!
[eb(my; u3h)+c(yi; u3h)] =

= �hd1(e
i(�h)� �he

i(�h); uh) + �h
2d2(e

i(�h)� �he
i(�h); uh) + o(j�h � �0j

�(ei)): (4.5)

�á¯®«ì§ãï á¢®©áâ¢® (2.1) ¨­â¥à¯®«ï­â  �h ¨ à ¢¥­áâ¢  (4.3 ), (4.4 ), ¯à¨ � = mu3h ; �h = �hme

á®®â¢¥âáâ¢¥­­® ¯®«ãç¨¬

eb(my; u3h)� eb(mu3h ; (�he
i(�h))3) = a(�hme �me;mu3h) + eb(mu3h ; (e

i(�h))3 � (�he
i(�h))3): (4.6)

�®¤áâ ¢«ïï (4.6) ¢ (4.5), ®ª®­ç â¥«ì­® ¨¬¥¥¬

a(�hme �me;mu3h) + eb(mu3h ; (e
i(�h))3 � (�he

i(�h))3) +

+ c(ei(�h)� �he
i(�h); uh)�

(�h � �0)�(e
i)

�(ei)!
[eb(my; u3h) + c(yi; u3h)] =

= �hd1(e
i(�h)� �he

i(�h); uh) + �h
2d2(e

i(�h)� �he
i(�h); uh) + o(j�h � �0j

�(ei)): (4.7)

�®ª ¦¥¬ â¥¯¥àì, çâ® ¤«ï «î¡®£® h < h0 (h0 | ¤®áâ â®ç­® ¬ «®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«®)
áãé¥áâ¢ã¥â â ª®¥ i, çâ®

jeb(my; u3h) + c(yi; u3h)j � c0 = const > 0: (4.8)

�à¥¤¯®«®¦¨¬, çâ® (4.8) ­¥ ¢ë¯®«­ï¥âáï. �®£¤  eb(my; u3h)+c(yi; u3h)! 0 ¯à¨ h! 0, i = 1; : : : ;m:
� ¤àã£®© áâ®à®­ë,

lim
h!0

feb(my; u3h) + c(yi; u3h)g = lim
h!0

feb(�hmy; u3h) + c(yi; u3h)g =

= lim
h!0

fa(mu3h ;�hmy) + c(yi; u3h)g = a(r2u
0;my) + c(yi; u0); i = 1; : : : ;m:

�ë¡¨à ï ¢ à ¢¥­áâ¢¥ (4.3¡) à §«¨ç­ë¥ � 2 [H1
0 (
)]

3, «¥£ª® ¯®ª § âì,çâ® my = r2y
i. �­ ç¨â,

a(r2u
0;r2y

i) + c(yi; u0) = 0; i = 1; : : : ;m:

�®«ãç¨«¨ ¯à®â¨¢®à¥ç¨¥, ¨¡® ¯® «¥¬¬¥ 1.1 ®âáî¤  á«¥¤ã¥â, çâ® u0 =2 N(L; �0):
�á¯®«ì§ãï ¯à¥¤¯®«®¦¥­¨¥ (1.1), ¬®¦­® ¯®ª § âì,çâ®

J(L; �0) � [H1
0 (
) \H

2(
)]2 � (H2
0 (
) \H

3(
)):
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�¥¯¥àì ¨§ (2.2){(2.4) ¨ â¥®à¥¬ë 9 [4] ¤«ï «î¡®£® �h ¨§ ¤®áâ â®ç­® ¬ «®© ®ªà¥áâ­®áâ¨ �0 ¯®«ãç ¥¬
®æ¥­ª¨

k�he
i(�h)� ei(�h)k1 � c1h

ki�1X
j=0

juji j2; (4.9)

j�hme �mej0 � c2h
ki�1X
j=0

(juji j2 + juji3j3;
); (4.10)

k(�he
i(�h))3 � (ei(�h))3k1;p;
 � c3h

ki�1X
j=0

juji3j2;q;
; (4.11)

£¤¥ uij (j = 0; 1; : : : ; ki � 1) | ª®à­¥¢ë¥ í«¥¬¥­âë ª®à­¥¢®£® ¯®«¨­®¬  ei(�), c1 > 0, c2 > 0, c3 > 0
| ª®­áâ ­âë, ­¥ § ¢¨áïé¨¥ ®â h. � ª®­¥æ, ¨§ (4.7), ¨á¯®«ì§ãï (4.8){(4.11), ¯®«ãç ¥¬ ®æ¥­ªã

j�h � �0j
�(ei) � ch

ki�1X
j=0

(juji j2 + juji3j3;
): (4.12)

�¤¥áì ¬ë ãç«¨, çâ® H3(
) ª®¬¯ ªâ­® ¢«®¦¥­® ([9], c. 118) ¢ W 2;q(
) ¯à¨ q 2 [1;1). �¥¯¥àì (4.1)
á«¥¤ã¥â ¨§ (4.12).

�¥®à¥¬  4.2. �ãáâì �h 2 �(Lh), uh 2 N(Lh; �h), kuhk1 = 1 ¨ �h ! �0 2 �(L) ¯à¨ h ! 0,
fu1; : : : ; umg | ­¥ª®â®àë© ¡ §¨á ¢ N(L; �0). �®£¤ 

�h = �(uh; L(�hu
1; : : : ;�hu

m)) � c(j�h � �0j+
mX
i=1

k�hu
i � uik1); (4.13)

£¤¥ c > 0 | ª®­áâ ­â , ­¥ § ¢¨áïé ï ®â h.

�®ª § â¥«ìáâ¢®. �®á¯®«ì§ã¥¬áï áå¥¬®© ¤®ª § â¥«ìáâ¢  «¥¬¬ë 8 [8]. �ãáâì u0h 2
L(�hu

1; : : : ;�hu
m) â ª®¥, çâ® �h = ku0h � uhk1. �ç¥¢¨¤­®, çâ® �h ! 0 ¯à¨ h ! 0. �­ ç¨â, ¯®-

á«¥¤®¢ â¥«ì­®áâì fu0hg ®£à ­¨ç¥­  ¢ H. �®ª ¦¥¬, çâ®

�h = ku0h � uhk1 � �kLh(�h)(u
0
h � uh)k1 8h � h0; (4.14)

£¤¥ � | ª®­áâ ­â , h0 | «î¡®¥ ¤®áâ â®ç­® ¬ «®¥ ç¨á«®. �®¯ãáâ¨¬, çâ® (4.14) ­¥ ¢ë¯®«­ï¥âáï,
â. ¥. ¥á«¨

�h 6= 0 ¨ gh =
u0h � uh

ku0h � uhk1
; â® lim

h!0
Lh(�h)gh = 0:

�®£¤ , á«¥¤ãï à ááã¦¤¥­¨ï¬, ¯à¨¢¥¤¥­­ë¬ ¢ ¤®ª § â¥«ìáâ¢¥ «¥¬¬ë 3.2, ¬®¦­® ¯®ª § âì, çâ® ¨§
¯®á«¥¤®¢ â¥«ì­®áâ¨ fghg ¬®¦­® ¨§¢«¥çì â ªãî ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì, á®åà ­ïï ®¡®§­ ç¥­¨ï,
çâ® gh ! g0 2 N(L; �0) ¯à¨ h! 0. �ãáâì

g0 =
mX
i=1

�iu
i:

�®£¤ 

�h � ku0h � uh � ku0h � uhk1

mX
i=1

�i�hu
ik1 =

= ku0h � uhk1k
u0h � uh

ku0h � uhk1
�

mX
i=1

�i�hu
ik1 = �hO(1) = o(�h):

�®«ãç¥­­®¥ ¯à®â¨¢®à¥ç¨¥ ¤®ª §ë¢ ¥â (4.14).
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�ãáâì u0h =
mP
i=1

�ih�hu
i. �®£¤ 

kLh(�0)u
0
hk1 �

mX
i=1

j�ihj kLh(�0)�hu
i � L(�0)u

ik1: (4.15)

�­ «®£¨ç­® ¤®ª § â¥«ìáâ¢ã «¥¬¬ë 3.1 ¬®¦­® ¯®ª § âì,çâ®

kLh(�0)�hu
i � L(�0)uik1 � ck�hu

i � uik1; i = 1; : : : ;m; (4.16)

£¤¥ c > 0 { ª®­áâ ­â , ­¥ § ¢¨áïé ï ®â h. � «¥¥

�h � �kLh(�h)(u0h � uh)k1 � kLh(�h)u0h � Lh(�0)u0hk1 + kLh(�0)u0hk1 �

� cj�h � �0j+ kLh(�0)u0hk1: (4.17)

�¥¯¥àì ®æ¥­ª  (4.13) á«¥¤ã¥â ¨§ (4.15){(4.17).

� ¬¥ç ­¨¥ 4.1. �®áª®«ìªã ui 2 [H1
0 (
)\H

2(
)]2�(H2
0 (
)\H

3(
)); â® k�hu
i�uik1 � chjuij2,

i = 1; : : : ;m; £¤¥ c > 0 | ª®­áâ ­â , ­¥ § ¢¨áïé ï ®â h.
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