
�������������� ��������� 517.98, 517.95������������� ������ ���� ��� ������������� ����������1�.�.�« ¯³®¢��  ±²®¿¹¥© ° ¡®²¥ ¯®«³·¥» ´®°¬³«» ¤«¿ °¥¸¥¨© § ¤ ·¨ �®¸¨ ¤«¿ ½««¨¯²¨·¥±ª¨µ ª®¬¯-«¥ª±®¢. �¥¸¥¨¿ ¤ ¾²±¿ ¢ ¢¨¤¥ ±³¬¬» °¿¤ , ±« £ ¥¬»¥ ª®²®°®£® ±³²¼ ¨²¥° ¶¨¨ ¯±¥¢¤®¤¨´´¥°¥-¶¨ «¼»µ ®¯¥° ²®°®¢, ¯®±²°®¥»¥ ± ¯®¬®¹¼¾ ´³ª¶¨© �°¨  « ¯« ±¨ ®¢ ª®¬¯«¥ª±    ¬®£®-®¡° §¨¿µ ± ²°¥¹¨®©. �«¿ ª®¬¯«¥ª±  �®«¼¡® ¢ ±²¥¯¥¨ (0; 0) ½²¨ ®¯¥° ²®°» ±°®¤¨ ¨²¥£° «³� °²¨¥««¨-�®µ¥° .�¥ª®°°¥ª² ¿ § ¤ ·  �®¸¨ ¤«¿ £®«®¬®°´»µ ´³ª¶¨© ¿¢«¿¥²±¿ ®¤¨¬ ¨§ · ±²»µ ±«³· ¥¢ § -¤ ·¨ �®¸¨ ¤«¿ ª®¬¯«¥ª±  �®«¼¡® (¢ ±²¥¯¥¨ (0; 0)). �±«®¢¨¿¬ ° §°¥¸¨¬®±²¨ ¨ °¥£³«¿°¨§ ¶¨¨ ½²®©§ ¤ ·¨ ¯®±¢¿¹¥® ¡®«¼¸®¥ ª®«¨·¥±²¢® ° ¡®² (±¬.,  ¯°¨¬¥°, ¡¨¡«¨®£° ´¨¾ ª ª¨£¥ [1]). � ¤ ·  �®-¸¨ ¤«¿ ª®¬¯«¥ª±  �®«¼¡® ¢ ª« ±±¥ ¡¥±ª®¥·® ¤¨´´¥°¥¶¨°³¥¬»µ ´®°¬ ¢ ¯°®¨§¢®«¼»µ ±²¥¯¥¿µ¯®¤°®¡® ¨§³·¥  ¢ [2]. � ½²®© ° ¡®²¥ ¯®ª § ®, ·²® ° §°¥¸¨¬®±²¼ § ¤ ·¨ �®¸¨ ½ª¢¨¢ «¥²  ¨±-·¥§®¢¥¨¾ ¥ª®²®°®£® ª« ±±  ª®£®¬®«®£¨©. �®«¥¥ ¯®§¤¿¿ ° ¡®²  [3] ¯°®«¨¢ ¥² ¥ª®²®°»© ±¢¥²  ¢®¯°®±» °¥£³«¿°¨§ ¶¨¨ § ¤ ·¨ �®¸¨ ¤«¿ ª®¬¯«¥ª±  �®«¼¡® ¢ ¯®«®¦¨²¥«¼»µ ±²¥¯¥¿µ.� ½²®© ²®·ª¨ §°¥¨¿ ¥ª®°°¥ª² ¿ § ¤ ·  ¤«¿ ±¨±²¥¬ ± ¨º¥ª²¨¢»¬ ±¨¬¢®«®¬ | ®¤¨ ¨§ · ±²-»µ ±«³· ¥¢ § ¤ ·¨ �®¸¨ ¤«¿ ¯°®¨§¢®«¼»µ ½««¨¯²¨·¥±ª¨µ ª®¬¯«¥ª±®¢. �®¥·®, ¨ ½²  § ¤ ·  ²®¦¥¨²¥±¨¢® ¨±±«¥¤®¢ « ±¼   ¯°®²¿¦¥¨¨ ¢²®°®© ¯®«®¢¨» XX ±²®«¥²¨¿ (±¬.,  ¯°¨¬¥°, ¡¨¡«¨®£° -´¨¾ ª ª¨£¥ [4]). � ¤ ·  �®¸¨ ¤«¿ ¯°®¨§¢®«¼»µ ½««¨¯²¨·¥±ª¨µ ª®¬¯«¥ª±®¢ ¢ ª« ±±¥ ¡¥±ª®¥·®¤¨´´¥°¥¶¨°³¥¬»µ ´®°¬ ¢ ¯°®¨§¢®«¼»µ ±²¥¯¥¿µ ¨§³· « ±¼ ¢ [5]; ¢ · ±²®±²¨ ² ¬ ¯®ª § ®, ·²®° §°¥¸¨¬®±²¼ § ¤ ·¨ �®¸¨ ½ª¢¨¢ «¥²  ¨±·¥§®¢¥¨¾ ¥ª®²®°®£® ª« ±±  ª®£®¬®«®£¨©.�  ±²®¿¹¥© § ¬¥²ª¥ ¤«¿ °¥£³«¿°¨§ ¶¨¨ § ¤ ·¨ �®¸¨ ¤«¿ ½««¨¯²¨·¥±ª¨µ ª®¬¯«¥ª±®¢ ¯°¥¤« £ -¥²±¿ ¯°¨¬¥¨²¼ ¤°³£®© ¬¥²®¤. �¬¥®, §¤¥±¼ ¨±¯®«¼§³¾²±¿ ¨²¥° ¶¨¨ ¨²¥£° «®¢ �°¨  (±°. [6] ¤«¿½««¨¯²¨·¥±ª¨µ ±¨±²¥¬ ¨ [7] ¤«¿ ½««¨¯²¨·¥±ª¨µ ª®¬¯«¥ª±®¢ ± ¯®±²®¿»¬¨ ª®½´´¨¶¨¥² ¬¨).1. �®°¬³«  �°¨ �³±²¼ X | (ª®¬¯ ª²®¥) C1-¬®£®®¡° §¨¥ ° §¬¥°®±²¨ n ± £« ¤ª¨¬ (¢®§¬®¦® ¯³±²»¬) ª° ¥¬@X , ¢«®¦¥®¥ ¢ ¥ª®²®°®¥ £« ¤ª®¥ ¬®£®®¡° §¨¥ ~X ²®© ¦¥ ° §¬¥°®±²¨. � ±±¬®²°¨¬ ¥ª®²®°»©½««¨¯²¨·¥±ª¨© ª®¬¯«¥ª± fAi; Eig   X (§¤¥±¼ Ei | ¢¥ª²®°»¥ ° ±±«®¥¨¿   X ,   Ai | ¤¨´´¥°¥-¶¨ «¼»¥ ®¯¥° ²®°» ²¨¯  Ei ! Ei+1 ¨ ¯®°¿¤ª  mi � 1, ±¬.,  ¯°¨¬¥°, [5]).� ´¨ª±¨°³¥¬ i � 0 ¨ ¡³¤¥¬ ¨§³· ²¼ § ¤ ·³ �®¸¨ ¤«¿ ª®¬¯«¥ª±  fAi; Eig ¢ ±²¥¯¥¨ i. �°®¬¥²®£®, ¤®¯®«¨²¥«¼® ¯°¥¤¯®«®¦¨¬, ·²® ¯®°¿¤ª¨ ®¯¥° ²®°®¢ Ai ¨ Ai�1 ±®¢¯ ¤ ¾² ¨ ° ¢» m. � ªª ª ª®¬¯«¥ª± fAi; Eig ½««¨¯²¨·¥, ²® ¯°¨ ½²®¬ ³±«®¢¨¨ (£« ¢»©) ±¨¬¢®« ®¯¥° ²®°  Ai = Ai+A�i�1 2Di�m(Ei ! Ei+1 �Ei�1) ¨º¥ª²¨¢¥,   § ·¨², « ¯« ±¨  �i = A�iAi +Ai�1A�i�1 2 Di�2m(Ei ! Ei)½««¨¯²¨·¥.�³±²¼ � | ª®¬¯ ª²®¥ ¯®¤¬®¦¥±²¢® ¢® ¢³²°¥®±²¨ �X ¬®£®®¡° §¨¿ X , «¥¦ ¹¥¥   ª ª®©-¨¡³¤¼ £« ¤ª®© £¨¯¥°¯®¢¥°µ®±²¨ ~� ¢ �X ¨ ¯³±²¼ Y = X n �. �®£®®¡° §¨¥ Y n � ®¡»·®  §»¢ ¾²¬®£®®¡° §¨¥¬ ± ²°¥¹¨®©.�¡®§ ·¨¬ ·¥°¥§ L2(Y;Ei) ¯°®±²° ±²¢® �¥¡¥£  ±¥·¥¨© ° ±±«®¥¨¿ Ei ±® ±ª «¿°»¬ ¯°®¨§¢¥-¤¥¨¥¬ RX(u; v)x;idx, £¤¥ dx | ´®°¬  ®¡º¥¬    X ,   ·¥°¥§ Hm(Y;Ei) ®¡®§ ·¨¬ ±®®²¢¥²±²¢³¾¹¥¥¯°®±²° ±²¢® �®¡®«¥¢ . �°®¬¥ ²®£® ¯³±²¼ �Hm(Y;Ei) ¡³¤¥² § ¬»ª ¨¥ ¢ ¯°®±²° ±²¢¥ Hm(Y;Ei)¬®¦¥±²¢  £« ¤ª¨µ ±¥·¥¨© ± ª®¬¯ ª²»¬¨ ®±¨²¥«¿¬¨ ¢ �Y (².¥. D(Y;Ei)),  Hi(Y ) = fu 2 �Hm(Y;Ei) : A�i�1u = 0   �Y ; Aiu = 0  �Y g:� ª µ®°®¸® ¨§¢¥±²®, ¯°®±²° ±²¢® Hi(Y ) ª®¥·®¬¥°®.1� ¡®²  ¢»¯®«¥  ¯°¨ ´¨ ±®¢®© ¯®¤¤¥°¦ª¥ £° ²   ³·»µ ¸ª®« ��-1212.2003.1� c�.�.�« ¯³®¢, �° ±®¿°±ª¨© £®±³¤ °±²¢¥»© ³¨¢¥°±¨²¥², shlapuno@lan.krasu.ru, 2004.{ 163 {



�¥±²¨ª �° ±���«¥¤³¿ [6], ®¡®§ ·¨¬ ·¥°¥§ H�m(Y;Ei) ¤¢®©±²¢¥®¥ ¯°®±²° ±²¢® ª �Hm(Y;Ei) ®²®±¨²¥«¼®±¯ °¨¢ ¨¿ ¢ L2(Y;Ei). �°³£¨¬¨ ±«®¢ ¬¨, ½²® ¯®¯®«¥¨¥ D(Y;Ei) ¯® ®°¬¥kukH�m(Y;Ei) = supv2D(Y;Ei) j(u; v)L2(X;Ei)jkvkHm(Y;Ei) :�«¿ ¢±¥µ u 2 Hm(Y;Ei) ±®®²¢¥²±²¢¨¥v 7! ZY (Aiu;Aiv)x dx§ ¤ ¥² ¥¯°¥°»¢»© ±®¯°¿¦¥® «¨¥©»© ´³ª¶¨® «   ¯°®±²° ±²¢¥ �Hm(Y;Ei). �² ª, « ¯« ±¨ �i ¯°®¤®«¦ ¥²±¿ ¤® ®²®¡° ¦¥¨¿ Hm(Y;Ei)! H�m(Y;Ei).� ´¨ª±¨°³¥¬ ª ª³¾-¨¡³¤¼ ®ª°¥±²®±²¼ U £° ¨¶» ¬®£®®¡° §¨¿ Y , ° ±±«®¥¨¿ F (i)j  ¤ U¨ ±¨±²¥¬³ �¨°¨µ«¥ fB(i)j gm�1j=0   @D, B(i)j 2 Di�mj (EijU ! F (i)j ) (±¬.,  ¯°¨¬¥°, [5]). �®«®¦¨¬ti = �m�1j=0 B(i)j .�«¥¤³¾¹ ¿ § ¤ ·  ¥±²¼ ®¡®¡¹¥¨¥ ª« ±±¨·¥±ª®© § ¤ ·¨ �¨°¨µ«¥ (±¬.,  ¯°¨¬¥°, [6]). �¡»·® ¥¥ §»¢ ¾² § ¤ ·¥© �¨°¨µ«¥ ¤«¿ ®¯¥° ²®°  �i   ¬®£®®¡° §¨¨ X ± ²°¥¹¨®© �.� ¤ ·  1. �«¿ § ¤ ®£® w 2 H�m(Y;Ei),  ©²¨ ±¥·¥¨¥ u 2 Hm(Ei), ² ª®¥, ·²®( �iu = w ¢ �Y ;ti(u) = 0   @Y:� ª ¯®ª § ®,  ¯°¨¬¥°, ¢ [6], § ¤ ·  1 ¿¢«¿¥²±¿ ´°¥¤£®«¼¬®¢®©, ° §®±²¼ ¬¥¦¤³ «¾¡»¬¨ ¤¢³¬¿¥¥ °¥¸¥¨¿¬¨ «¥¦¨² ¢ Hi(Y ),   ° §°¥¸¨¬  ®  ¢ ²®¬ ¨ ²®«¼ª® ²®¬ ±«³· ¥, ª®£¤  w 2 H?i (Y ).�°®¬¥ ²®£®, ¤«¿ ½²®© § ¤ ·¨ ¬®¦® ¯®±²°®¨²¼ ²¥®°¨¾ �®¤¦  (±¬. [6]), ².¥.  ©¤³²±¿ «¨¥©»¥®£° ¨·¥»¥ ®¯¥° ²®°»�i : H�m(Y;Ei)! Hi(Y ); Gi : H�m(Y;Ei)! �Hm(Y;Ei) \ H?i (Y );² ª¨¥, ·²®1) �i ¥±²¼ L2(Y;Ei)-®°²®£® «¼»© ¯°®¥ª²®°   ¯°®±²° ±²¢® Hi(Y ), ± ¿¤°®¬�¢ °¶ K�i(x; y) =Pj hj(x) 
 �Ehj(y), £¤¥ fhjgdimHi(Y )j=1 | ¥ª®²®°»© ®°²®£® «¼»© ¡ §¨± ¢ Hi(Y );2) Ai�i = 0 ¨ Gi�i = �iGi = 0;3) Gi�iu = u��iu ¤«¿ ¢±¥µ u 2 �Hm(Y;Ei);�iGiw = w ��iw ¤«¿ ¢±¥µ w 2 H�m(Y;Ei):�²¬¥²¨¬, ·²® ª° ¥¢»¥ § ¤ ·¨   ¬®£®®¡° §¨¿µ ± ²°¥¹¨®© ° ±±¬ ²°¨¢ ¾²±¿ ¤®±² ²®·® · ±²®(±¬.,  ¯°¨¬¥°, [8] ® § ¤ ·¥ �®¸¨ ¤«¿ ³° ¢¥¨¿ � ¯« ±    ¯«®±ª®±²¨ ± ° §°¥§ ¬¨). �«¿ ®¯¥° ²®°®¢± ¯®±²®¿»¬¨ ª®½´´¨¶¨¥² ¬¨ ¢ Rn ¥±²¥±²¢¥® ±·¨² ²¼, ·²® X = Rn . � ½²®¬ ±«³· ¥ ³¦®° ±±¬®²°¥²¼ ¥±ª®«¼ª® ¨³¾ § ¤ ·³ �¨°¨µ«¥ (±¬. [7], [8] ¨ ¯°¨¬¥° 1 ¨¦¥).�°¨¬¥° 1. � ´¨ª±¨°³¥¬ ª ª¨¥-¨¡³¤¼ ·¨±«® N 2 N ¨ ®¡º¥¤¨¥¨¥ ¨²¥°¢ «®¢ � = [Nj=1(aj ; bj)  ¤¥©±²¢¨²¥«¼®© ®±¨. � ±±¬®²°¨¬ ±«¥¤³¾¹³¾ § ¤ ·³ �¨°¨µ«¥   ¯«®±ª®±²¨ C (�= R2 ) ± ²°¥¹¨ ¬¨¢¤®«¼ �: ¯® § ¤ ®© ´³ª¶¨¨ u0 2 Cloc(�)  ©²¨ £ °¬®¨·¥±ª³¾ ´³ª¶¨¾ u ¢ C n ��, ² ª³¾, ·²® u¥¯°¥°»¢® ¯°®¤®«¦ ¥²±¿   � ª ª ¨§ ¨¦¥©, ² ª ¨ ¨§ ¢¥°µ¥© ¯®«³¯«®±ª®±²¥©, u� = u0   � ¨±³¹¥±²¢³¥² ª®¥·»© ¯°¥¤¥« limjzj!1 u(z).�°¨¢¥¤¥¬ ¯°¨¬¥° ´³ª¶¨¨ �°¨  ®¡« ±²¨ C n �, ¯®«¼§³¿±¼ ´®°¬³«®© [8, (46.25)]. � ½²®© ¶¥«¼¾,§ ´¨ª±¨°³¥¬ z 2 C n ��. ¨ ¯®«®¦¨¬�a(z) =q�Nk=1(z � ak); �b(z) =q�Nk=1(z � bk):� ª ±«¥¤³¥² ¨§ ®¤®£® § ¬¥· ¨¿ ¢ [8, ±. 478], ±«¥¤³¾¹¥¥ ¢»° ¦¥¨¥ ¤ ¥² ¥¤¨±²¢¥³¾ £ °¬®¨-·¥±ª³¾ (®²®±¨²¥«¼® �) ´³ª¶¨¾ ¢ C n ��, ° ¢³¾ ³«¾ ¢ ¡¥±ª®¥·® ³¤ «¥®© ²®·ª¥ ¨ ² ª³¾,·²® R(z; �) = 12� ln� jz��j(�Nk=1jak��j)1=N �   �:R(z; �) = Re � 14�2p�1 �b(�)�a(�) Z� �a(�)�b(�) ln� jz � � j(�Nk=1jak � � j)1=N � d�� � �� ;{ 164 {



�³ª¶¨® «¼»©   «¨§£¤¥ Re (w) ®§ · ¥² ¤¥©±²¢¨²¥«¼³¾ · ±²¼ ª®¬¯«¥ª±®£® ·¨±«  w.�±®, ·²® R(z; �) ¥±²¼ C1-´³ª¶¨¿ ¯ ° ¬¥²°  z ±® § ·¥¨¿¬¨ ¢ C1loc(C n ��). � §®±²¼G(z; �) = 12� ln� jz � �j(�Nk=1jak � �j)1=N ��R(z; �)¨ ¥±²¼ ´³ª¶¨¿ �°¨  ®¡« ±²¨ C n ��.�°¨ ´¨ª±¨°®¢ »µ z 6= �, G(z; �) ¥±²¼ C1-´³ª¶¨¿ ¢¯«®²¼ ¤® � ± ®¡¥¨µ ±²®°® ½²®£® ¨²¥°¢ « .� ·¨², ¥¤¨±²¢¥»¥ ®±®¡¥®±²¨ G(z; �) ¢¥ ¤¨ £® «¨ «¥¦ ² ¢ ²®·ª µ @�.�³ª¶¨¿ �°¨  G(z; �) ¯®§¢®«¿¥² ¯®±²°®¨²¼ °¥¸¥¨¥ § ¤ ·¨ �¨°¨µ«¥ ¢ C n �� ¯® ´®°¬³«¥u(z) = 1p�1 �Z� @�G(z; �)+ (u+) d� � Z� @�G(z; �)� (u�) d�� ;£¤¥ u� ±³²¼ ¯°¥¤¯¨± »¥ § ·¥¨¿ ´³ª¶¨¨ u   � ¨§ ¢¥°µ¥© ¨ ¨¦¥© ¯®«³¯«®±ª®±²¥© ±®®²¢¥²-±²¢¥®.� ± ¬®¬ ¤¥«¥, § ´¨ª±¨°³¥¬ z 2 C n �. �®£¤  ¢ ¸ °¥ B(z; �) ¤«¿ � > sups2� jz � sj ¬» ¨¬¥¥¬:u(z) = 1p�1  Z@(B(z;�)n�) @�G(z; �)u d� +G(z; �) @u d�! (1)�® ¯®±²°®¥¨¾, ¤«¿ ¢±¿ª®© ´¨ª±¨°®¢ ®© ²®·ª¨ z 62 � ´³ª¶¨¨ R(z; �) ¨ ln� jz��j(�Nk=1jak��j)1=N �£ °¬®¨·» ¨ ®£° ¨·¥» ¢ ¤®¯®«¥¨¨ ª°³£  B(z; �). �«¥¤®¢ ²¥«¼® ¨ ´³ª¶¨¿ G(z; �) ®¡« ¤ ¥²½²¨¬¨ ±¢®©±²¢ ¬¨.�¥¯¥°¼, ² ª ª ª ´³ª¶¨¨ u(�), G(z; �) £ °¬®¨·» ¨ ®£° ¨·¥» ¢ ¤®¯®«¥¨¨ ¥ª®²®°®£® ª°³-£ , ²® ¨§ ° §«®¦¥¨¿ �®°   ¤«¿ £ °¬®¨·¥±ª¨µ ´³ª¶¨© (±¬. [9, ²¥®°¥¬  7.25]) ±«¥¤³¥², ·²® ¨µ¯°®¨§¢®¤»¥ ¨¬¥¾² ¢ ¡¥±ª®¥·® ³¤ «¥®© ²®·ª¥ ³«¼ ¢²®°®£® ¯®°¿¤ª . � ·¨², ¯¥°¥µ®¤¿ ¢ (1) ª¯°¥¤¥«³ ¯® �!1 ¬» ¯®«³· ¥¬u(z) = 1p�1 �Z� @�G(z; �)+ (u+) d� � Z� @�G(z; �)� (u�) d��++ 1p�1 lim�!1 Zjz��j=� @�G(z; �)u d� +G(z; �) @u d�! == 1p�1 �Z� @�G(z; �)+ (u+) d� � Z� @�G(z; �)� (u�) d�� ;·²® ¨ ²°¥¡®¢ «®±¼. ��³±²¼ ²¥¯¥°¼ D b �X ¡³¤¥² ®¡« ±²¼ (².¥. ®²ª°»²®¥ ±¢¿§®¥ ¬®¦¥±²¢®), Hm(D;Ei) ®¡®§ · ¥²¯°®±²° ±²¢® �®¡®«¥¢  ±¥·¥¨© ° ±±«®¥¨¿ Ei  ¤ D,   �r ¡³¤¥² ° ±±«®¥¨¥ ª®¬¯«¥ª±®§ ·»µ¢¥¸¨µ ¤¨´´¥°¥¶¨ «¼»µ ´®°¬ ±²¥¯¥¨ r (r = 0; 1; : : : )   X .�³¤¥¬ £®¢®°¨²¼, ·²® £° ¨¶  @D ®¡« ±²¨ D ¯°¨ ¤«¥¦¨² ª« ±±³ Cr (r 2 N), ¥±«¨ «®ª «¼®D ¬®¦¥² ¡»²¼ § ¤   ¥° ¢¥±²¢®¬ �(x) < 0, £¤¥ � | ¢¥¹¥±²¢¥®§ · ¿ ´³ª¶¨¿ ª« ±±  Cr,  jr�j 6= 0 ¢ ¥ª®²®°®© ®ª°¥±²®±²¨ @D.� ¤ ¤¨¬ ´³ª¶¨¾ �(x) ·¥°¥§ �dist(x; @D), £¤¥ ±¨¬¢®« "�" ±®®²¢¥²±²¢³¥² ±«³· ¾, ª®£¤  x 2 D,  "+"| ±«³· ¾, ª®£¤  x 2 XnD. �®£¤ , ¥±«¨ ®ª°¥±²®±²¼ U £° ¨¶» @D 2 Cr (2 � r � 1) ¤®±² ²®·®¬ « , � 2 Crloc(U),   jd�j = 1 ¢ U . �«¥¤®¢ ²¥«¼®, ¤«¿ ¬ «»µ j"j, ®¡« ±²¨ D" = fx 2 D : �(x) < �"g¨¬¥¾² £° ¨¶» ª« ±±  Cr, ¨  ¯¯°®ª±¨¬¨°³¾² D ¨§³²°¨ (± °³¦¨) ¯°¨ " ! +0(�0). �°¨ ½²®¬¥¤¨¨·»© ¢¥ª²®° �(x) ¢¥¸¥© ®°¬ «¨ ª ¯®¢¥°µ®±²¨ @D ¢ ²®·ª¥ x ¤ ¥²±¿ £° ¤¨¥²®¬ r�(x).�³²°¥¥¥ ¯°®¨§¢¥¤¥¨¥ ds = d�cdx ®¡¥±¯¥·¨¢ ¥² ´®°¬³ ®¡º¥¬    ª ¦¤®© ¨§ ¯®¢¥°µ®±²¥© @D",¨¤³¶¨°®¢ ³¾ ®¡º¥¬®¬ dx   X .�³±²¼ �i(:; :) ®¡®§ · ¥² ¿¤°® �¢ °¶  ®¯¥° ²®°  Gi. �«¿ u 2 C1(Ei), w 2 C1(Ei�1), g 2C1(Ei+1), ° ¢»µ ³«¾ ¢ ®ª°¥±²®±²¨ �, ¯®«®¦¨¬:(G(i;1)u)(x) = � Z@D GAi(tA�i�i(x; :); u); (G(i;2)u)(x) = � Z@D GA�i�1(tAi�1�i(x; :); u);{ 165 {



�¥±²¨ª �° ±��G(i) = G(i;1) + G(i;2); (T (i;1)f)(x) = ZD < tA�i�i(x; :); f >x;i+1 dx;(T (i;2))w(x) = ZD < tAi�1�i(x; :); w >x;i�1 dx;£¤¥ �D | µ ° ª²¥°¨±²¨·¥±ª ¿ ´³ª¶¨¿ ®¡« ±²¨ D, < :; : >x;i | ¥±²¥±²¢¥®¥ ±¯ °¨¢ ¨¥ ¬¥¦¤³½«¥¬¥² ¬¨ Ei ¨ ¤³ «¼®£® ° ±±«®¥¨¿ E�i , tB 2 Di�m(F � ! E�) { ²° ±¯®¨°®¢ »© ®¯¥° ²®°,  GB(:; :) 2 Di�m�1((F �; E) ! �n�1) | ®¯¥° ²®° �°¨  ¤«¿ ¤¨´´¥°¥¶¨ «¼®£® ®¯¥° ²®°  B 2Di�m(E ! F ) (±¬.,  ¯°¨¬¥°, [5], x9). �²¥£° «» G(i;k) ¡³¤¥¬  §»¢ ²¼ ¨²¥£° « ¬¨ �°¨  ¤«¿ª®¬¯«¥ª±  fAi; Eig ¢ ±²¥¯¥¨ i.� ±«¥¤³¾¹¥¬ ³²¢¥°¦¤¥¨¨ Hm� (D;Ei) ±³²¼ § ¬ª³²®¥ ¯®¤¯°®±²° ±²¢® ¢ Hm(D;Ei), ±®±²®¿¹¥¥¨§ ±¥·¥¨©, ¯°®¨§¢®¤»¥ ª®²®°»µ ¤® ¯®°¿¤ª  (m� 1) ¢ª«¾·¨²¥«¼® ° ¢» ³«¾   �.�¥¬¬  1. �²¥£° «» T (i;1), T (i;2), G(i) ¯®°®¦¤ ¾² ®£° ¨·¥»¥ «¨¥©»¥ ®¯¥° ²®°» T (i;1) :L2(D;Ei+1) ! Hm� (D;Ei), T (i;2) : L2(D;Ei�1) ! Hm� (D;Ei), G(i) : Hm� (D;Ei) ! Hm� (D;Ei). �°®¬¥²®£®, ¤«¿ «¾¡®£® ±¥·¥¨¿ u 2 Hm� (D;Ei) ±¯° ¢¥¤«¨¢  ´®°¬³«  �°¨ :(�Du)(x) = (G(i)u)(x) + (T (i;1)Aiu)(x) + (T (i;2)A�i�1u)(x): (2)�®ª § ²¥«¼±²¢®. �°³¡® £®¢®°¿, ´®°¬³«  (2) ¯®«³· ¥²±¿ ¢ °¥§³«¼² ²¥ ¯°¨¬¥¥¨¿ ´®°¬³«» �²®ª-±  ± ³·¥²®¬ ±¨£³«¿°®±²¥©, ª®²®°»¥ ¨¬¥¥² ¿¤°® �i(x; y)   @� (±°. x4 ¢ [6]). �®±ª®«¼ª³ ¤«¿ «¾¡»µ´¨ª±¨°®¢ »µ f 2 L2(D;Ei+1), w 2 L2(D;Ei�1) ¨²¥£° «» RD(f;Aiv)x dx ¨ RD(w;A�i�1v)xdx ®¯°¥-¤¥«¿¾² ¥¯°¥°»¢»¥ «¨¥©»¥ ´³ª¶¨® «»   ~Hm� (Y;Ei), ²®A�i�D : L2(D;Ei+1)! ~H�m� (Y;Ei); Ai�1�D : L2(D;Ei�1)! ~H�m� (Y;Ei)±³²¼ «¨¥©»¥ ¥¯°¥°»¢»¥ ®¯¥° ²®°». �®½²®¬³ ®¯¥° ²®°»T (i;1) = GiA�i �D : L2(D;Ei+1)! Hm� (D;Ei);T (i;2) = GiAi�1�D : L2(D;Ei�1)! Hm� (D;Ei)¥¯°¥°»¢».�¯° ¢¥¤«¨¢®±²¼ ´®°¬³«» (2) ¤«¿ £« ¤ª¨µ ±¥·¥¨©   X , ° ¢»µ ³«¾ ¢ ®ª°¥±²®±²¨ �, ¢»²¥ª ¥²¨§ ´®°¬³«» �²®ª± . �®±ª®«¼ª³ ² ª¨¥ ±¥·¥¨¿ ¯«®²» ¢ Hm� (D;Ei), ²® ®²±¾¤  ±«¥¤³¥², ·²® ®¯¥° ²®°G(i) ¯°®¤®«¦ ¥²±¿ ¯® ¥¯°¥°»¢®±²¨   Hm� (D;Ei) ª ª G(i) = I � T (i;1)Ai � T (i;2)A�i�1. �2. �²¥° ¶¨¨ ¨²¥£° «®¢ �°¨ �¡®§ ·¨¬ ·¥°¥§ Sm(�i; X n �D; @X) £¨«¼¡¥°²®¢® ¯°®±²° ±²¢®, ±®±²®¿¹¥¥ ¨§ ¢±¥µ u 2 Hm(X nD;Ei), ² ª¨µ, ·²® �iu = 0 ¢ �X n D ¨ ti(u) = 0   @X ; ²®¯®«®£¨¿ ¢ ¥¬ ¨¤³¶¨°³¥²±¿ ±ª «¿°»¬¯°®¨§¢¥¤¥¨¥¬ ¯°®±²° ±²¢  Hm(X nD;Ei).�®±ª®«¼ª³, ª ª ¬» ¢¨¤¥«¨ ¢»¸¥, § ¤ ·  �¨°¨µ«¥ ¤«¿ « ¯« ±¨   �i ¢¥ D:8><>: �iu = 0   �X nD;tiu = �uj   @D;tiu = 0   @X;¿¢«¿¥²±¿ ´°¥¤£®«¼¬®¢®© ¢ ¯°®±²° ±²¢ µ �®¡®«¥¢ , ²® ¬» ¯®«³· ¥¬ ±«¥¤³¾¹¨© ¨§®¬®°´¨§¬Sm(�i; X n �D; @X) t+;i�! �m�1j=0 Hm�mj�1=2(@D;Eij@D); § ¤ ¢ ¥¬»© ¯°¨ ¯®¬®¹¨ ®¯¥° ²®°  ±³¦¥¨¿u 7! ti(u) j@D. � ª®¥¶, ª®¬¯®§¨¶¨¿ ®¡° ²®£® ®¯¥° ²®°  t�1+;i ± ®¯¥° ²®°®¬ ±«¥¤  Hm(D;Ei) ti�!�m�1j=0 Hm�mj�1=2(@D;Eij@D) ¤ ¥²  ¬ ¥¯°¥°»¢®¥ «¨¥©®¥ ®²®¡° ¦¥¨¥ Hm(D;Ei) 3 u 7! Ei(u) 2Sm(�i; X n �D; @X):�«¿ u 2 Hm(D;Ei) ¯®«®¦¨¬ei(u)(x) = � u(x); ¥±«¨ x 2 D;Ei(u)(x); ¥±«¨ x 2 X n �D:{ 166 {



�³ª¶¨® «¼»©   «¨§�¢¥¤¥¬ ¢ ° ±±¬®²°¥¨¥ ½°¬¨²®¢³ ´®°¬³h(i)D (u; v) = ZX(Aiei(u);Aiei(v))xdx  ¯°®±²° ±²¢¥ Hm� (D;Ei). � ª ¤®ª § ® ¢ [6, ²¥®°¥¬  6.1], ®  § ¤ ¥² ±ª «¿°®¥ ¯°®¨§¢¥¤¥¨¥  ¯°®±²° ±²¢¥ Hm� (D;Ei), ®¯°¥¤¥«¿¾¹¥¥ ²®¯®«®£¨¾, ½ª¢¨¢ «¥²³¾ ¨±µ®¤®©.�¥¬¬  2. �¯¥° ²®°» Ai : Hm� (D;Ei) ! L2(D;Ei+1), T (i;1) : L2(D;Ei+1) ! Hm� (D;Ei) ¿¢«¿¾²±¿±®¯°¿¦¥»¬¨ ¤°³£ ¤°³£³ ®²®±¨²¥«¼® ±ª «¿°®£® ¯°®¨§¢¥¤¥¨¿ h(i)D (�; �) ¢ Hm� (D;Ei) ¨ ±² ¤ °²-®£® ±ª «¿°®£® ¯°®¨§¢¥¤¥¨¿ ¢ L2(D;Ei+1),   ¨µ ®°¬» ¥ ¯°¥¢®±µ®¤¿² ¥¤¨¨¶».�®ª § ²¥«¼±²¢®. �¢¥¤¥¬ ¢ ° ±±¬®²°¥¨¥ ®¯¥° ²®° T (i) = (T (i;1); T (i;2)) : L2(D;Ei+1) �L2(D;Ei+1) ! Hm� (D;Ei): �® ®¯°¥¤¥«¥¨¾, T (i) = �i(Ai + A�i�1)��D. �®½²®¬³ ¨§ [6, ²¥®°¥¬  6.2]±«¥¤³¥², ·²® h(i)D �T (i)F; u� = ZD(F; (Ai +A�i�1)u)xdx (3)¤«¿ ¢±¥µ F 2 L2(D;Ei+1)� L2(D;Ei+1), u 2 Hm� (D;Ei).�«¿ § ¢¥°¸¥¨¿ ¤®ª § ²¥«¼±²¢   ¬ ®±² «®±¼ ¯°¨¬¥¨²¼ ° ¢¥±²¢® (3) ¤«¿ ¯ ° ¢¨¤  (f; 0), £¤¥f 2 L2(D;Ei+1), ¨ § ¬¥²¨²¼, ·²® ¯® ®¯°¥¤¥«¥¨¾ kAiuk2L2(D;Ei) � h(i)D (u; u) ¤«¿ ¢±¥µ u 2 Hm� (D;Ei).��«¥¤±²¢¨¥ 1. �¯¥° ²®°» AiT (i;1) : L2(D;Ei+1) ! L2(D;Ei+1), T (i;1)Ai : Hm� (D;Ei) ! Hm� (D;Ei),(G(i) + T (i;2)A�i�1) : Hm� (D;Ei) ! Hm� (D;Ei) ¿¢«¿¾²±¿ ± ¬®±®¯°¿¦¥»¬¨ ¥®²°¨¶ ²¥«¼»¬¨ ®²-®±¨²¥«¼® ®¡»·»µ ±ª «¿°»µ ¯°®¨§¢¥¤¥¨© ¢ L2(D;Ei+1) ¨ ±ª «¿°®£® ¯°®¨§¢¥¤¥¨¿ h(i)D (�; �) ±®®²-¢¥²±²¢¥®,   ®°¬» ¨µ ¥ ¯°¥¢®±µ®¤¿² ¥¤¨¨¶».�®ª § ²¥«¼±²¢® ¥¬¥¤«¥® ¢»²¥ª ¥² ¨§ «¥¬¬» 2. ��³±²¼ L(H) ®¡®§ · ¥² ¯°®±²° ±²¢® ¢±¥µ ¥¯°¥°»¢»µ «¨¥©»µ ®¯¥° ²®°®¢   ¡  µ®¢®¬ ¯°®-±²° ±²¢¥ H . �°®¬¥ ²®¯®«®£¨¨ ¡  µ®¢  ¯°®±²° ±²¢  ¢ L(H) ¬®¦® ° ±±¬ ²°¨¢ ²¼ ¨ ¤°³£¨¥ ²®¯®-«®£¨¨;  ¯°¨¬¥°, ±¨«¼³¾ ®¯¥° ²®°³¾ ²®¯®«®£¨¾, § ¤ ¾¹³¾ ¯®²®·¥·³¾ ±µ®¤¨¬®±²¼.�«¿ § ¤ ®£® § ¬ª³²®£® ¯®¤¯°®±²° ±²¢  � ¢ Hm� (D;Ei), ¡³¤¥¬ ¯¨± ²¼ �� ¤«¿ ®°²®£® «¼®©¯°®¥ª¶¨¨ ¨§ Hm� (D;Ei)   � ®²®±¨²¥«¼® ±ª «¿°®£® ¯°®¨§¢¥¤¥¨¿ h(i)D (�; �). �°®¬¥ ²®£®, ¯³±²¼Sm� (Ai; D) ®¡®§ · ¥² § ¬ª³²®¥ ¯®¤¯°®±²° ±²¢® ¢ Hm� (D;Ei), ±®±²®¿¹¥¥ ¨§ ±« ¡»µ °¥¸¥¨© ³° ¢-¥¨¿ Aiu = 0 ¢ D; ¤°³£¨¬¨ ±«®¢ ¬¨ £®¢®°¿, Sm� (Ai; D) ¯°¥¤±² ¢«¿¥² ª®¶¨ª«» ª®¬¯«¥ª±  fAi; Eig ¢±²¥¯¥¨ i   ¯°®±²° ±²¢¥ Hm� (D;Ei). �±®, ·²® Sm� (Ai; D) ²°¨¢¨ «¼®, ¥±«¨ i = 0,   ¢³²°¥®±²¼� ¥ ¯³±² .�«¥¤±²¢¨¥ 2. � ±¨«¼®© ®¯¥° ²®°®© ²®¯®«®£¨¨ ¯°®±²° ±²¢  L(Hm� (D;Ei)) ¬» ¨¬¥¥¬limN!1�G(i) + T (i;2)A�i�1�N = �Sm� (Ai;D);  ¢ ±¨«¼®© ®¯¥° ²®°®© ²®¯®«®£¨¨ ¯°®±²° ±²¢  L(L2(D;Ei+1)) ¬» ¨¬¥¥¬limN!1�I �AiT (i;1)�N = �kerT (i;1) :�®ª § ²¥«¼±²¢®. � ª ±«¥¤³¥² ¨§ [10, ²¥®°¥¬  3.2], ¤«¿ ¢±¿ª®£® ¥®²°¨¶ ²¥«¼®£® ± ¬®±®¯°¿¦¥-®£® ¥®²°¨¶ ²¥«¼®£® ®¯¥° ²®°  L ¢ £¨«¼¡¥°²®¢®¬ ¯°®±²° ±²¢¥ H ±³¹¥±²¢³¥² ¯°¥¤¥« ¨²¥° ¶¨©limk!1 Lk = �(ker(I � L)), ¥±«¨ ²®«¼ª® kLk � 1.� ·¨², ¨§ ±«¥¤±²¢¨¿ 1 ¢»²¥ª ¥², ·²®limN!1�G(i) + T (i;2)A�i�1�N = �ker(I�G(i)�T (i;2)A�i�1); limN!1�I �AiT (i;1)�N = �kerAiT (i;1)¢ ±¨«¼»µ ®¯¥° ²®°»µ ²®¯®«®£¨¿µ ¯°®±²° ±²¢ L(Hm� (D;Ei)) ¨ L(L2(D;Ei+1)) ±®®²¢¥²±²¢¥®.�·¨²»¢ ¿ «¥¬¬³ 2 ¨ ´®°¬³«³ (2), ¬» § ª«¾· ¥¬, ·²®kerT (i;1)Ai = Sm� (Ai; D); kerAiT (i;1) = kerT (i;1);·²® ¨ ¤®ª §»¢ ¥² ±«¥¤±²¢¨¥. �{ 167 {



�¥±²¨ª �° ±���¥®°¥¬  1. � ±¨«¼®© ®¯¥° ²®°®© ²®¯®«®£¨¨ ¯°®±²° ±²¢  L(Hm� (D;Ei)) ¬» ¨¬¥¥¬I = �Sm� (Ai;D) + 1X�=0�G(i) + T (i;2)A�i�1�� T (i;1)Ai; (4)  ¢ ±¨«¼®© ®¯¥° ²®°®© ²®¯®«®£¨¨ ¯°®±²° ±²¢  L(L2(D;Ei+1)) ¬» ¨¬¥¥¬I = �kerT (i;1) + 1X�=0Ai �G(i) + T (i;2)A�i�1�� T (i;1): (5)�®ª § ²¥«¼±²¢®. �®¦¤¥±²¢® L+ (I � L) = I ¢«¥·¥², ·²®I = L� + ��1X�=0L�(I � L) = (I � L)� + ��1X�=0(I � L)�L (6)¤«¿ ¢±¥µ � 2 N.�±¯®«¼§³¿ ±«¥¤±²¢¨¥ 2 ¤«¿ L = T (i;1)Ai, ¬®¦® ¯¥°¥©²¨ ª ¯°¥¤¥«³ ¯® � ! 1 ¢ (6) ¨ ¯®«³·¨²¼(4). �®ª § ²¥«¼±²¢® ¤°³£®£® ²®¦¤¥±²¢  ¯°®¢®¤¨²±¿   «®£¨·®. �3. � § ¤ ·¥ �®¸¨ ¤«¿ ª®¬¯«¥ª±  fAi; Eig� ±±¬®²°¨¬ ±«¥¤³¾¹¨© ¢ °¨ ² § ¤ ·¨ �®¸¨ ¤«¿ ª®¬¯«¥ª±  fAi; Eig (® ¥£® ±¢¿§¨ ± ¤°³£¨¬¨´®°¬³«¨°®¢ª ¬¨ ½²®© § ¤ ·¨ ±¬.,  ¯°¨¬¥°, [5], x19).� ¤ ·  2. �«¿ § ¤ ®£® f 2 L2(D;Ei+1),  ©²¨ (¥±«¨ ½²® ¢®§¬®¦®) ±¥·¥¨¥ u 2 Hm� (D;Ei),³¤®¢«¥²¢®°¿¾¹¥¥ Aiu = f ¢ D.�®±ª®«¼ª³ Ai+1Ai � 0, ²® § ¤ ·  2 ¬®¦¥² ¡»²¼ ¥° §°¥¸¨¬  ¤«¿ ª ª¨µ-²® f 2 L2(D;Ei+1).�°®¬¥ ²®£®, ¯°¨ � 6= ; ¨ i = 0 ®  ¯°¥¢° ¹ ¥²±¿ ¢ ¥ª®°°¥ª²³¾ § ¤ ·³ �®¸¨ ¤«¿ ±¨±²¥¬ ± ¨º-¥ª²¨¢»¬ ±¨¬¢®«®¬. � ª ¯®ª §»¢ ¥² [10, ¯°¨¬¥° 8.4] ¤«¿ ª®¬¯«¥ª±  �®«¼¡®, ½²  § ¤ · , ¢®®¡¹¥£®¢®°¿, ¥ª®°°¥ª²  ¤ ¦¥ ¤«¿ ±«³· ¿ � = ;. �®«¥¥ ²®·®, ¤«¿ @-§ ¬ª³²»µ ¤¨´´¥°¥¶¨ «¼»µ´®°¬ ± ª®½´´¨¶¨¥² ¬¨ ª« ±±  L2(D) ¢ ±²°®£® ¯±¥¢¤®¢»¯³ª«®© ®¡« ±²¨ D ¢±¥£¤  ±³¹¥±²¢³¥² °¥¸¥-¨¥ u 2 H1=2(D) ³° ¢¥¨¿ @u = f , ® ¤«¿ ¢±¿ª®£® � > 0  ©¤¥²±¿ (@-§ ¬ª³² ¿ ¤¨´´¥°¥¶¨ «¼ ¿)´®°¬  ª« ±±  L2(D), ¤«¿ ª®²®°®© ¥ ±³¹¥±²¢³¥² H1=2+�(D)-°¥¸¥¨¿ ½²®£® ³° ¢¥¨¿. �®¥·®, § -¤ ·  2 ª®°°¥ª²  ¤«¿ ª®¬¯«¥ª±  ¤¥ � ¬ .�¥®°¥¬  2. � ¤ ·  2 ° §°¥¸¨¬  ²®£¤  ¨ ²®«¼ª® ²®£¤ , ª®£¤  f ®°²®£® «¼  kerT (i;1) ¨ °¿¤R(i;D)� f =P1�=0 �G(i) + T (i;2)A�i�1�� T (i;1)f ±µ®¤¨²±¿ ¢ Hm� (D;Ei). �®«¥¥ ²®£®, ¥±«¨ ½²¨ ³±«®¢¨¿ ¢»-¯®«¥», ²® R(i;D)� f ¥±²¼ °¥¸¥¨¥ § ¤ ·¨ 2.�®ª § ²¥«¼±²¢®. �¥®¡µ®¤¨¬®±²¼ ³²¢¥°¦¤¥¨¿ ¢»²¥ª ¥² ¨§ ±«¥¤±²¢¨¿ 2 ¨ ²¥®°¥¬» 1.�¡° ²®, ¯³±²¼ ®¡  ³±«®¢¨¿ ²¥®°¥¬» ¢»¯®«¥». �®£¤  ¨§ (5) ±«¥¤³¥², ·²® f =P1�=0Ai �G(i) + T (i;2)A�i�1�� T (i;1)f . �®±ª®«¼ª³ °¿¤ R(i;D)� f ±µ®¤¨²±¿ ¢ Hm� (D;Ei), ²® f = AiR(i;D)� f¢ D, ·²® ¨ ²°¥¡®¢ «®±¼. ��«¥¤±²¢¨¥ 2 ¯®ª §»¢ ¥², ·²® °¥¸¥¨¥ u = R(i;D)� f «¥¦¨² ¢ ®°²®£® «¼®¬ (®²®±¨²¥«¼® h(i)D (�; �))¤®¯®«¥¨¨ ¯®¤¯°®±²° ±²¢  Sm� (Ai; D) ¢ Hm� (D;Ei). �·¥¢¨¤®, § ¤ ·  2 ¨¬¥¥² ¥ ¡®«¥¥ ®¤®£® °¥-¸¥¨¿, ¯°¨ ¤«¥¦ ¹¥£® ½²®¬³ ®°²®£® «¼®¬³ ¤®¯®«¥¨¾. � ±²¨·»¥ ±³¬¬» R(i;D)�;p f °¿¤  R(i;D)� f¬®¦® ²° ª²®¢ ²¼ ª ª ¯°¨¡«¨¦¥»¥ °¥¸¥¨¿ § ¤ ·¨ 2, ¥±«¨ ²®«¼ª® f ? kerT (i;1).�®±ª®«¼ª³ Ai ¢ª«¾·¥ ¢ ¥ª®²®°»© ½««¨¯²¨·¥±ª¨© ª®¬¯«¥ª±, ²® ³±«®¢¨¿ ²¥®°¥¬» 2 ¬®¦® ³²®·-¨²¼. �¬¥®, ¤«¿ g 2 Hmloc(D;Ei+1) ¡³¤¥¬ £®¢®°¨²¼, ·²® �i(g) = 0   � ¥±«¨ ¤«¿ ¢±¥µ u 2 C1(X;Ei),¤«¿ ª®²®°»µ suppu � �, ¬» ¨¬¥¥¬: lim"!0 Z@D" GA�i (�u; g) = 0:�®«®¦¨¬ Hi+1� (D) = fg 2 L2(D;Ei+1) : Ai+1f = 0 ¢D;A�i f = 0 ¢D; �i(g) = 0   @D n �g. �³¤¥¬ §»¢ ²¼ Hi+1� (D) £ °¬®¨·¥±ª¨¬¨ ¯°®±²° ±²¢ ¬¨ § ¤ ·¨ �®¸¨ ¤«¿ ª®¬¯«¥ª±  fAi; Eig ¢ D ±¤ »¬¨   � (±°.,  ¯°¨¬¥°, [5] ¤«¿ � = ;). � ±¨«³ ½««¨¯²¨·®±²¨ ª®¬¯«¥ª±  ½«¥¬¥²» Hi+1� (D)¯°¨ ¤«¥¦ ² C1(D;Ei+1). { 168 {



�³ª¶¨® «¼»©   «¨§�«¥¤±²¢¨¥ 3. � ¤ ·  2 ° §°¥¸¨¬  ²®£¤  ¨ ²®«¼ª® ²®£¤ , ª®£¤  1) f ? Hi+1� (D); 2) Ai+1f = 0 ¢ D;3) °¿¤ R(i;D)� f ±µ®¤¨²±¿ ¢ Hm� (D;Ei).�®ª § ²¥«¼±²¢®. �³±²¼ S0(Ai+1; D) ±®±²®¨² ¨§ ±« ¡»µ °¥¸¥¨© ³° ¢¥¨¿ Ai+1f = 0 ¢ D ¨§ª« ±±  �¥¡¥£  L2(D;Ei+1). �±®¢®© ¤®ª § ²¥«¼±²¢  ¿¢«¿¥²±¿ ±«¥¤³¾¹ ¿ «¥¬¬ .�¥¬¬  3. kerT (i;1) \ S0(Ai+1; D) = Hi+1� (D).�®ª § ²¥«¼±²¢®. �³±²¼ g 2 kerT (i;1) \ S0(Ai+1; D). �§ ±«¥¤±²¢¨¿ 2 ¢»²¥ª ¥², ·²® A�i g = 0 ¢±¬»±«¥ ° ±¯°¥¤¥«¥¨© ¢ D. � · ±²®±²¨, g 2 S0(Ai+1 + A�i ; D). � ±¨«³ ½««¨¯²¨·®±²¨ ª®¬¯«¥ª± fAi; Eig ¬» § ª«¾· ¥¬, ·²® g 2 C1(D;Ei+1).�®ª ¦¥¬ ²¥¯¥°¼, ·²® �i(g) = 0 ±« ¡®   @D n �. �®±ª®«¼ª³ g 2 C1(D;Ei+1), ¬» ¢¨¤¨¬, ·²® ¤«¿¢±¥µ u 2 C1(D;Ei), ° ¢»µ ³«¾ ¢ ®ª°¥±²®±²¨ �, ±¯° ¢¥¤«¨¢® ±«¥¤³¾¹¥¥:lim"!0 Z@D" GA�i (�u; g) = lim"!0 ZD"(g;Aiu)x dx = ZD(g;Aiu)x dx = h(i)D (T (i;1)g; u) = 0(§¤¥±¼ ¯¥°¢®¥ ° ¢¥±²¢® ¯®«³·¥® ± ¯®¬®¹¼¾ ´®°¬³«» �²®ª±  ¨ ° ¢¥±²¢  A�i g = 0, ¢²®°®¥ ¿¢«¿¥²±¿±«¥¤±²¢¨¥¬ ²®£® ´ ª² , ·²® g 2 L2(D;Ei+1),   ²°¥²¼¥ ¢»²¥ª ¥² ¨§ ±«¥¤±²¢¨¿ 2). �» ¤®ª § «¨, ·²®kerT (i;1) \ S0(Ai+1; D) ¥±²¼ ¯®¤¬®¦¥±²¢® ¢ Hi+1� (D).�®ª ¦¥¬ ®¡° ²®¥ ¢ª«¾·¥¨¥. �®§¼¬¥¬ g 2 Hi+1� (D) � S0(Ai+1; D). � ±¨«³ ½««¨¯²¨·®±²¨ ª®¬¯-«¥ª±  fAi; Eig, g 2 C1(D;Ei+1). �°®¬¥ ²®£®, ¤«¿ ¢±¥µ u 2 C1( �D;Ei), ° ¢»µ ³«¾   �, ¬» ¨¬¥¥¬h(i)D �T (i;1)g; u� = lim"!0 ZD" (g;Aiu)x dx = lim"!0 Z@D" GA�i (�u; g) = 0:�®±ª®«¼ª³ ² ª¨¥ ±¥·¥¨¿ u ¯«®²» ¢ Hm� (D;Ei), ²® T (i;1)g = 0, ·²® ¨ ²°¥¡®¢ «®±¼. ��°®¤®«¦¨¬ ¤®ª § ²¥«¼±²¢® ±«¥¤±²¢¨¿.�¥®¡µ®¤¨¬®±²¼ ¥£® ³±«®¢¨© ±«¥¤³¥² ¨§ ²¥®°¥¬» 2 ¨ «¥¬¬» 3.�§ (5) ±«¥¤³¥², ·²® Ai+1�kerT (i;1)f = 0, ¥±«¨ f 2 S0(Ai+1; D). � ·¨²,f = 1X�=0Ai �G(i) + T (i;2)A�i�1�� T (i;1)f (7)¤«¿ ¢±¥µ f 2 S0(Ai+1; D), ®°²®£® «¼»µ �kerT (i;1) \ S0(Ai+1; D)�. � ª®¥¶, ¯®±ª®«¼ª³ °¿¤ R(i;D)� f±µ®¤¨²±¿ ¢ Hm� (D;Ei), ²® f = AiR(i;D)� f ¢ D, ·²® ¨ ²°¥¡®¢ «®±¼. ��¥¯¥°¼ ¤«¿ u 2 Hmloc(D;Ei) ¡³¤¥¬ £®¢®°¨²¼, ·²® �i(u) = 0   � ¥±«¨ ¤«¿ ¢±¥µ g 2 C1(D;Ei+1),¤«¿ ª®²®°»µ supp g � �, ¬» ¨¬¥¥¬: lim"!0 Z@D" GAi(�g; u) = 0:� «¥¥, ¯®«®¦¨¬ Hi+1�;� (D) = fg 2 Hi+1� (D) : �i+1(g) = 0   �g:�²¨ ¯°®±²° ±²¢  ² ª¦¥ ¥±²¥±²¢¥®  §»¢ ²¼ £ °¬®¨·¥±ª¨¬¨ ¯°®±²° ±²¢ ¬¨ § ¤ ·¨ �®¸¨ ¢®¡« ±²¨ D ± ¤ »¬¨   �.�«¥¤±²¢¨¥ 4. � ¤ ·  2 ° §°¥¸¨¬  ²®£¤  ¨ ²®«¼ª® ²®£¤ , ª®£¤  ¢»¯®«¥» ³±«®¢¨¿ 2), 3) ±«¥¤±²¢¨¿3, f ? Hi+1�;� (D) ¨ �(f) = 0   �.�®ª § ²¥«¼±²¢®. �¥®¡µ®¤¨¬®±²¼ ³±«®¢¨© 2) ¨ 3) ±«¥¤±²¢¨¿ 3  ¬¨ ³¦¥ ¤®ª §  . �®² ´ ª², ·²®³±«®¢¨¥ "f ? Hi+1�;� (D)" ¿¢«¿¥²±¿ ¥®¡µ®¤¨¬»¬, ±«¥¤³¥² ¨§ ³±«®¢¨¿ 1) ±«¥¤±²¢¨¿ 3. �²® ¦¥ ª ± ¥²±¿³±«®¢¨¿ "�(f) = 0   �", ²®lim"!+0 Z@D" GAi+1(w; f) = lim"!+0 ZD"(Aiu;A�i+1 ��1 w)xdx = lim"!+0 Z@D" GAi(�A�i+1 ��1 w; u) = 0¤«¿ ¢±¥µ w 2 D(X;E�i+2), ² ª¨µ, ·²® supp w \ @D � �, ¥±«¨ ²®«¼ª® ±³¹¥±²¢³¥² ±¥·¥¨¥ u 2Hm� (D;Ei), ³¤®¢«¥²¢®°¿¾¹¥¥ Aiu = f ¢ D.�¡° ²®, ¯³±²¼ ¢»¯®«¥» ³±«®¢¨¿ 2), 3), ±«¥¤±²¢¨¿ 3, f ? Hi+1�;� (D) ¨ �(f) = 0   �. �®£¤ ¨§ (5) ±«¥¤³¥², ·²® Ai+1�kerT(i;1)D f = 0 ¢ D ¨ �(�kerT(i;1)D f) = 0   �, ².¥. �kerT(i;1)D f 2 Hi+1�;� (D).{ 169 {



�¥±²¨ª �° ±��� ·¨², ´®°¬³«  (7) ±¯° ¢¥¤«¨¢  ¤«¿ ² ª¨µ ±¥·¥¨© f . � ª®¥¶, ¯®±ª®«¼ª³ °¿¤ R(i;D)� f ±µ®¤¨²±¿ ¢Hm(D;Ei), ²® f = AiR(i;D)� f , ·²® ¨ ²°¥¡®¢ «®±¼. ��¬¥±²® ®²¬¥²¨²¼, ·²® ¯°®±²° ±²¢  Hi+1� (D) ¨ Hi+1�;� (D), ¢®®¡¹¥ £®¢®°¿, ¥ ¿¢«¿¾²±¿ ª®¥·®-¬¥°»¬¨.�³±²¼ ²¥¯¥°¼ x0 2 �,   
 | ² ª ¿ ®¤®±²®°®¿¿ ®ª°¥±²®±²¼ x0, ·²® @
 \ � ¥±²¼ ®²ª°»²®¥¯®¤¬®¦¥±²¢® �. � ª ±«¥¤³¥² ¨§ ´®°¬³«» (5) ¨ ²¥®°¥¬» 2, ¥±«¨ f?Hi+1� (
) ¨ °¿¤ R(i;
)�\@
f , ¯®±²°®-¥»© ± ¯®¬®¹¼¾ ¿¤°  �(�\@
)i ±µ®¤¨²±¿ ¢ Hm� (
; Ei), ²® ® ¿¢«¿¥²±¿ °¥¸¥¨¥¬ ³° ¢¥¨¿ Aiu = f¢ 
. �¡° ²®, ¥±«¨ ±³¹¥±²¢³¾² ² ª ¿ ®¤®±²®°®¿¿ ®ª°¥±²®±²¼ 
 ¨ u 2 Hm� (
; Ei), ² ª¨¥, ·²®ti(u) = 0   �\@
 ¨ Aiu = f ¢ 
, ²® °¿¤ R(i;
)�\@
f ±µ®¤¨²±¿ ¢Hm� (
; Ei). �±¥ ¢»¸¥±ª § ®¥ ¯®§¢®«¿¥² ¤¥¿²¼±¿, ·²® °¿¤» ¢¨¤  R(i)f ±² ³² ¥±²¥±²¢¥»¬ § ¬¥¨²¥«¥¬ ° §«®¦¥¨¿ �¥©«®° , ª®²®°®¥ ¨£-° ¥² ª«¾·¥¢³¾ °®«¼ ¢ ¤®ª § ²¥«¼±²¢¥ ²¥®°¥¬» �®¸¨-�®¢ «¥¢±ª®© ¤«¿ ¢¥¹¥±²¢¥®   «¨²¨·¥±ª®©§ ¤ ·¨ �®¸¨ ( ¸ ¬¥²®¤ ¥ ²°¥¡³¥², ·²®¡» � ¨ f ¡»«¨ ¢¥¹¥±²¢¥®   «¨²¨·¥±ª¨¬¨!).� ª®¥¶, § ²°®¥¬ ¢®¯°®± ® ²¥®°¥¬¥ ¥¤¨±²¢¥®±²¨ § ¤ ·¨ �®¸¨ ¤«¿ ª®¬¯«¥ª±  fAi; Eig. �²®·ª¨ §°¥¨¿ ª®£®¬®«®£¨©, ¥±²¥±²¢¥®© ²¥®°¥¬®© ¥¤¨±²¢¥®±²¨ ¡»«® ¡» ³²¢¥°¦¤¥¨¥ ® ²®¬,·²® ±¥·¥¨¿ ¨§ Sm� (Ai; D) ¿¢«¿¾²±¿ Ai�1-²®·»¬¨. �®°®¸® ¨§¢¥±²®, ·²® ½²® ³²¢¥°¦¤¥¨¥ ¢¥°®¢±¥£¤ , ¥±«¨ ¢³²°¥®±²¼ � ¥ ¯³±² , i = 0,   ª®½´´¨¶¨¥²» ®¯¥° ²®°  A ¢¥¹¥±²¢¥®   «¨²¨·»(¢ ½²®¬ ±«³· ¥ Sm� (Ai; D) = f0g). � [3] ³ª § » ¥ª®²®°»¥ (¤®±² ²®·»¥) ³±«®¢¨¿   @D n �, ¯°¨ª®²®°»µ ¬®¦® £®¢®°¨²¼ ® ² ª®© ²¥®°¥¬¥ ¥¤¨±²¢¥®±²¨ ¤«¿ ª®¬¯«¥ª±  �®«¼¡® ¢ C n ¤«¿ i > 0.�¬¥®, ¢ ½²®© ° ¡®²¥ ¤®ª § ®, ·²® ¥±«¨ @D n � ¥±²¼ · ±²¼ £° ¨¶» ¯±¥¢¤®¢»¯³ª«®© ®¡« ±²¨ G±®¤¥°¦ ¹¥© D, ²® @-§ ¬ª³²»¥ ´®°¬» ª« ±±  C1(D), ¨±·¥§ ¾¹¨¥   �,   ± ¬®¬ ¤¥«¥ @-²®·».�¯¨±®ª «¨²¥° ²³°»[1] �©§¥¡¥°£ �.�. �®°¬³«» � °«¥¬   ¢ ª®¬¯«¥ª±®¬   «¨§¥. �¥°¢»¥ ¯°¨«®¦¥¨¿ / �.�.�©-§¥¡¥°£. { �®¢®±¨¡¨°±ª: � ³ª , 1990.[2] Andreotti A. E.E.Levi convexity and the Hans Lewy problem. Part 1. Reduction to vanishingtheorems/ A.Andreotti, D.Hill // Ann. Scuola Norm. Super. Pisa. { 1972. { V. 26. { é. 3. { P.325{363.[3] Nacinovich M. Carleman formulas for the Dolbeault cohomologies/ M.Nacinovich, B.-W.Schulze,N.N.Tarkhanov// Ann. Univ. Ferrara. Sez. VII. Sc. Mat. { 1999. { Suppl. V. XLV. { P.153 {262.[4] Tarkhanov N.N. The Cauchy Problem for Solutions of Elliptic Equations/ N.N.Tarkhanov. {Berlin: Akademie-Verlag, 1995.[5] � °µ ®¢ �.�. �¥²®¤ ¯ ° ¬¥²°¨ª±  ¢ ²¥®°¨¨ ¤¨´´¥°¥¶¨ «¼»µ ª®¬¯«¥ª±®¢ /�.�.� °µ ®¢.{ �®¢®±¨¡¨°±ª: � ³ª , 1990.[6] Schulze B.-W. Green integrals on manifolds with cracks / B.-W.Schulze, A.A.Shlapunov,N.N.Tarkhanov // Annals Global Analysis and Geometry. { 2003. { V. 24. { P. 131{160.[7] �« ¯³®¢ �.�. � § ¤ ·¥ �®¸¨ ¤«¿ ¥ª®²®°»µ ½««¨¯²¨·¥±ª¨µ ª®¬¯«¥ª±®¢ ± ¯®±²®¿»¬¨ ª®½´-´¨¶¨¥² ¬¨ / �.�.�« ¯³®¢ // �¥±²¨ª �° ±��. { �° ±®¿°±ª, 2003. { �¥°. ´¨§.-¬ ².  ³ª¨.�»¯. 1. { C. 62-72.[8] � µ®¢ �.�. �° ¥¢»¥ § ¤ ·¨/ �.�.� µ®¢. { �: � ³ª , 1977.[9] � °µ ®¢ �.�. �¿¤ �®°   ¤«¿ °¥¸¥¨© ½««¨¯²¨·¥±ª¨µ ±¨±²¥¬/ �.�.� °µ ®¢. { �®¢®±¨¡¨°±ª:� ³ª , 1991.[10] Nacinovich M. On iterations of Green's integrals and their applications to elliptic complexes/M.Nacinovich, A.A.Shlapunov // Mathem. Nach. { 1996. { V. 180. { P. 243{284.REGULARIZARION OF THE CAUCHY PROBLEM FOR ELLIPTIC COMPLEXESA.A.ShlapunovI obtain a formula for solutions of the Cauchy problem for an elliptic complex. The solutions arerepresented as a sum of series. The summands of the series are iterations of potential operators constructedwith the use of Green functions of the corresponding Laplacians of the complex on manifold with crack.For the Dolbeault complex at bidegree (0; 0) these operators are related to Martinelli-Bochner integral.{ 170 {


