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 , ¯à¥¤áâ ¢«ïîé¥¬ á®¡®© ª® ªá¨ «ì-­ë© æ¨«¨­¤à, ­  £à ­¨æ¥ ª®â®à®£® § ¤ ­ë ãá«®¢¨ï �ãª¨­ {�¥®­â®¢¨ç .� ¦­®© å à ªâ¥à¨áâ¨ª®© ¢®«­®¢®¤®¢ ¨ à¥§®­ â®-à®¢ ï¢«ïîâáï â¥¯«®¢ë¥ ¯®â¥à¨. �¥è¥­¨¥ ãà ¢­¥­¨©� ªá¢¥««  ¤«ï  ¤¥ª¢ â­ëå à¥ «ì­ë¬ ãáâà®©áâ¢ ¬¬®¤¥«¥© ï¢«ï¥âáï ¢¥áì¬  á«®¦­®© § ¤ ç¥© ¢ ®á­®¢-­®¬ ¨§-§  ª®­ä¨£ãà æ¨®­­®© á«®¦­®áâ¨. �¤¨­ ¨§íää¥ªâ¨¢­ëå ¬¥â®¤®¢ ã¯à®é¥­¨ï ªà ¥¢®© § ¤ ç¨¤«ï ãà ¢­¥­¨© � ªá¢¥««  | ¬¥â®¤ íª¢¨¢ «¥­â­ëå£à ­¨ç­ëå ãá«®¢¨©, ª« áá¨ç¥áª¨¬ ¯à¨¬¥à®¬ ª®â®-àëå ï¢«ïîâáï ¨¬¯¥¤ ­á­ë¥ £à ­¨ç­ë¥ ãá«®¢¨ï �ã-ª¨­ {�¥®­â®¢¨ç [n;E] =�Zs [n; [n;H]] ;®¯¨áë¢ îé¨¥ ¯®£«®é¥­¨¥ í­¥à£¨¨ í«¥ªâà®¬ £­¨â-­®£® ¯®«ï ¢ å®à®è® ¯à®¢®¤ïé¨å áà¥¤ å. �¬¯¥¤ ­áZs ¢ëà ¦ ¥âáï á®®â­®è¥­¨¥¬Zs =r !�2�0 (1� i);£¤¥ �0 | ã¤¥«ì­ ï ¯à®¢®¤¨¬®áâì ¬¥â ««  ¯à¨ ¯®áâ®-ï­­®¬ â®ª¥. �à ­¨ç­®¥ ãá«®¢¨¥�ãª¨­ {�¥®­â®¢¨ç ¢ë¢®¤¨âáï ¤«ï ¯«®áª®© ¡¥§£à ­¨ç­®© ¬¥â ««¨ç¥áª®©¯®¢¥àå­®áâ¨, ­® ®­® ¯à¨¬¥­¨¬® ¨ ª ªà¨¢®«¨­¥©­ë¬¯®¢¥àå­®áâï¬, ¥á«¨ à ¤¨ãá ªà¨¢¨§­ë R�p2=!��0:�à®¢¥¤¥­­ë¥ íªá¯¥à¨¬¥­â «ì­ë¥ ¨áá«¥¤®¢ ­¨ï ¯®-ª § «¨, çâ® å®âï ¨¬¯¥¤ ­á­ë¥ £à ­¨ç­ë¥ ãá«®¢¨ïï¢«ïîâáï «¨èì ¯à¨¡«¨¦¥­­® íª¢¨¢ «¥­â­ë¬¨, ¨å¨á¯®«ì§®¢ ­¨¥ ¤«ï ãç¥â  ¯®â¥àì ¢ ¬¥â ««¨ç¥áª¨åáâ¥­ª å ¢®«­®¢®¤®¢ ï¢«ï¥âáï ¢¯®«­¥ ®¡®á­®¢ ­­ë¬á ä¨§¨ç¥áª®© â®çª¨ §à¥­¨ï ¢ ¤¨ ¯ §®­¥ ��� [1].�«ï ¯®áâ ­®¢ª¨ § ¤ ç¨ ® ¢®§¡ã¦¤¥­¨¨ ª®«¥¡ ­¨©¢ ¢®«­®¢®¤¥ á £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ �ãª¨­ {�¥-®­â®¢¨ç , ª ª ¨ ¢ á«ãç ¥ à¥£ã«ïà­®£® ¢®«­®¢®¤ ,á«¥¤ã¥â á­ ç «  à áá¬®âà¥âì á¯¥ªâà «ì­ãî § ¤ çã.1. �¯¥ªâà «ì­ ï § ¤ ç � áá¬®âà¨¬ ®¤­®à®¤­ãî § ¤ çã ¤«ï ¢®«­®¢®¤  á£à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ �ãª¨­ {�¥®­â®¢¨ç 8>><>>:rotH=�i!E;rotE= i!H;[n;E]@
 = &[n; [n;H]] (1)�­  ¤®¯ãáª ¥â ¡¥áª®­¥ç­®¥ ç¨á«® à¥è¥­¨© ¢¨¤ (En;Hn) ei
n(!;&) z: �á«®¢¨¬áï ¯®  ­ «®£¨¨ á® á«ãç -¥¬ à¥£ã«ïà­®£® ¢®«­®¢®¤  ­ §ë¢ âì â ª¨¥ à¥è¥­¨ï

­®à¬ «ì­ë¬¨ ¢®«­ ¬¨,   ç¨á«  �n = p!2 � 
2n |ç áâ®â ¬¨ ®âá¥çª¨.�á«¨ ¨áª âì à¥è¥­¨¥ § ¤ ç¨ (1) ¢ ¢¨¤¥E= grad (div�e) +!2�e � i! rot�m;H= i! rot�e +grad(div�m) +!2�m; (2)£¤¥ í«¥ªâà¨ç¥áª¨© ¨ ¬ £­¨â­ë© ¢¥ªâ®àë �¥àæ  ­ -¯à ¢«¥­ë ¯® ®á¨ ¢®«­®¢®¤ �e = '(x; y) ei
z ez; �m =  (x; y) ei
z ez; (3)â® ãà ¢­¥­¨ï � ªá¢¥««  á¢¥¤ãâáï ª á¨áâ¥¬¥�2'+(!2�
2)'= 0; �2 +(!2�
2) = 0[2]: (4)�áâ ¥âáï ­ ©â¨ £à ­¨ç­ë¥ ãá«®¢¨ï ¤«ï ' ¨  â ª¨¥, çâ®¡ë ¯®áâà®¥­­ë¥ ¯® ä®à¬ã«¥ (2) E ¨ Hã¤®¢«¥â¢®àï«¨ ãá«®¢¨ï¬ �ãª¨­ {�¥®­â®¢¨ç . �¢¥-¤¥¬ ¯®¬¨¬® ­®à¬ «¨ ª £à ­¨æ¥ ¢®«­®¢®¤  ª á â¥«ì-­ë© ¢¥ªâ®à � = [ez;n] = (�ny; nx; 0) ¨ ¯à®¨§¢®¤­ãî¯® ª á â¥«ì­®© '� = (grad'; � );  � = (grad ; � ) .�®¤áâ ¢«ïï ¢ëà ¦¥­¨ï ¤«ï ¢¥ªâ®à®¢ �¥àæ  ¢ (2) ¨ãç¨âë¢ ï £à ­¨ç­ë¥ ãá«®¢¨ï ¤«ï E ¨ H , ¯®«ãç¨¬�(!2 � 
2)'� + (i
'� + i! n)ez ==�&(i
 � � i!'n)� � &(!2 � 
2) ez : (5)�à¨à ¢­¨¢ ï ¯à®¥ªæ¨¨ ­  ez ¨ � , ­ ©¤¥¬ ªà ¥¢ë¥ãá«®¢¨ï ¤«ï ' ¨  :i
'� + i! n + &(!2 � 
2) = 0; (6)�(!2 � 
2)'+ &(i
 � � i!'n) = 0: (7)� áá¬®âà¨¬ äã­ªæ¨î u = ('  )> . �®£¤  á¨áâ¥-¬ã ¤¢ãå ãà ¢­¥­¨© ¬®¦­® á¢¥áâ¨ ª ®¤­®¬ã. �ã¤¥¬áç¨â âì, çâ® & 6= 0 . �®«ãç¨¬ á«¥¤ãîéãî § ¤ çã:�2u+ (!2 � 
2)u= 0; (8)i!& I�11 un + i
 I2u� + �!2 � 
2� I1u��@S = 0; (9)£¤¥ ¢¢¥¤¥­ë ®¡®§­ ç¥­¨ï:I1 = �1 00 &! ; I2 = 0 &1 0! :� áá¬®âà¨¬ ç áâ­ë© á«ãç © | ¢®«­®¢®¤ ª®«ì-æ¥¢®£® á¥ç¥­¨ï (á ¢­ãâà¥­­¨¬ à ¤¨ãá®¬ " ¨ ¢­¥è-



8 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò6­¨¬ R), ¯¥à¥©¤¥¬ ¢ æ¨«¨­¤à¨ç¥áªãî á¨áâ¥¬ã ª®®à-¤¨­ â ¨ ãçâ¥¬ ãá«®¢¨ï ¯¥à¨®¤¨ç­®áâ¨ ¯® �u(�; �) = 1Xm=�1um(�) e�im� : (10)�à¨ íâ®¬ § ¤ ç  ¯à¨­¨¬ ¥â á«¥¤ãîé¨© ¢¨¤:��um + (!2 � 
2 � m2�2 )um = 0; (11)i!& I�11 @@num+m
� (e�; � )I2um+(!2�
2)I1umj@S = 0:(12)2. �à¥¤áâ ¢«¥­¨¥ á¯¥ªâà «ì­®© § ¤ ç¨¯à¨ ¯®¬®é¨ ª®¬¯ ªâ­ëå ®¯¥à â®à®¢�ãáâì U(�) = um(�): �á«¨ ä®à¬ «ì­® ã¬­®¦¨âìãà ¢­¥­¨¥ ¤«ï U(�) ­  ¯à®¨§¢®«ì­ãî äã­ªæ¨îV (�) = (V1(�) V2(�))>; V1; V2 2W 12 ([";R]) ¨ ¯à®¨­-â¥£à¨à®¢ âì ¯® � ®â " ¤® R , â® ¯®«ãç¨¬ á«¥¤ãîé¥¥â®¦¤¥áâ¢®:RZ" V >���U +�!2 � 
2 � m2�2 �U� � d�= 0 (13)�§ï¢ ¨­â¥£à « ¯® ç áâï¬, â®¦¤¥áâ¢® ¬®¦­® ¯à¨¢¥áâ¨ª ¢¨¤ãRZ" ��V >� U� +�!2 � 
2 � m2�2 �V >U� � d�++ im
!& nV >I1I2 U jR � V >I1I2 U j"o++ i(!2 � 
2)!& n� V >(I1)2U ���R + �V >(I1)2U ���"o= 0:(14)� §®¢¥¬ ®¡®¡é¥­­ë¬ à¥è¥­¨¥¬ § ¤ ç¨ (11), (12)äã­ªæ¨î U = (U1 U2)>; U1; U2 2W 12 ([";R]) , ã¤®¢-«¥â¢®àïîéãî â®¦¤¥áâ¢ã (14) ¯à¨ «î¡®© äã­ªæ¨¨V = (V1 V2)>; V1; V2 2 W 12 ([";R]): �¢¥¤¥¬ ­®¢®¥áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥[U; V ] = RZ" nV >� U� + V >Uo � d� (15)¨ á«¥¤ãîé¨¥ ®¡®§­ ç¥­¨ï:a(U; V ) = RZ" �m2�2 � 1� V >U�d�;b(U; V ) = RZ" V >U �d�; (16)c1(U; V ) =� im!& nV >I1I2U jR � V >I1I2U ���"o ;c2(U; V ) = i!& n�V >(I1)2U jR + �V >(I1)2U j"o :(17)

�à®áâà ­áâ¢® á ­®à¬®© p[U;U ] ï¢«ï¥âáï £¨«ì-¡¥àâ®¢ë¬. � §®¢¥¬ ¥£® h . � íâ®¬ £¨«ì¡¥àâ®¢®¬¯à®áâà ­áâ¢¥ ¡¨«¨­¥©­ë¥ ä®à¬ë a(U; V ); b(U; V );c1(U; V ) ¨ c2(U; V ) ®£à ­¨ç¥­ë, ¯®íâ®¬ã ­ ©-¤ãâáï â ª¨¥ ®£à ­¨ç¥­­ë¥ ®¯¥à â®àë A; B; C1¨ C2; çâ® a(U; V ) = [AU; V ]; b(U; V ) = [BU; V ];c1(U; V ) = [C1U; V ] ¨ c2(U; V ) = [C2U; V ]: �à¨íâ®¬ â®¦¤¥áâ¢® (14) ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥U +AU � (!2 � 
2)(B +C2)U + 
C1U = 0 [3].�ã¤¥¬ £®¢®à¨âì, çâ® äã­ªæ¨ï U = (U1 U2)> ¯à¨-­ ¤«¥¦¨â ¯à®áâà ­áâ¢ã h0 , ¥á«¨ ¥¥ ª®¬¯®­¥­âë¯à¨­ ¤«¥¦ â L2:1. � áá¬®âà¨¬ ®¯¥à â®à A . �«ï â®£® çâ®¡ë ®­ ¡ë«¢¯®«­¥ ­¥¯à¥àë¢¥­, ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë8� > 0 9k(�) :ja(V; V )j6 �kV k2h + k(�)h(V; V ); (18)£¤¥ h(V; V ) | á¨¬¬¥âà¨ç­ ï, ¯®«®¦¨â¥«ì­® ®¯à¥¤¥-«¥­­ ï, ¢¯®«­¥ ­¥¯à¥àë¢­ ï (â. ¥. á®®â¢¥âáâ¢ãîé ïª®¬¯ ªâ­®¬ã ®¯¥à â®àã) ¡¨«¨­¥©­ ï ä®à¬  [4],ja(V; V )j6 RZ" ����m2�2 � 1���� jV j2� d�66 �kV k2h + R� ����1 + m2"2 ���� (V; V )h0: (19)�«ï «î¡®© ®£à ­¨ç¥­­®© ®¡« áâ¨ 
 ¯à®áâà ­áâ-¢® W 12 (
) ¢«®¦¥­® ª®¬¯ ªâ­® ¢ L2(
): �®íâ®¬ã h¢«®¦¥­® ª®¬¯ ªâ­® ¢ h0 . �ª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥(V; V )h0 ï¢«ï¥âáï ª®¬¯ ªâ­®© ¡¨«¨­¥©­®© ä®à¬®©¢ h . � ª¨¬ ®¡à §®¬, ®¯¥à â®à A â ª¦¥ ï¢«ï¥âáï¢¯®«­¥ ­¥¯à¥àë¢­ë¬ ¢ h .2. �­ «®£¨ç­® ¬®¦­® ¤®ª § âì ª®¬¯ ªâ­®áâì ®¯¥-à â®à  B ¢ h :jb(V; V )j= ������ RZ" jV j2� d�������66vuuut RZ" �2jV j2 d�vuuut RZ" jV j2 d� 6 �kV k2h + R� kV k2h0:(20)3. �áâ ¥âáï ¤®ª § âì ª®¬¯ ªâ­®áâì ®¯¥à â®à®¢ C1¨ C2 ¢ h :c1(V; V ) ==� im! �� �V1 V2jR + �V1 V2j" + �V2 V1jR � �V2 V1j"	 ;(21)jc1(V; V )j6 2m! �jV j2R + jV j2"	66 2m!" �R jV j2R+" jV j2"�6 const ������ I@S1jV j2dl� I@S2jV j2dl������;(22)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò6 9c2(V; V ) == i! 8><>:R � �V1 �V2�0B@1& V1& V21CAR + " � �V1 �V2�0B@1& V1& V21CA"9>=>; ;(23)jc2(V; V )j6 �1 + ��&2���!j&j ��RjV j2R + "jV j2"��66 const1 ������ I@S1 jV j2dl� I@S2 jV j2dl������ : (24)�®­âãà @S1 ¯à¥¤áâ ¢«ï¥â á®¡®© ¢­¥è­îî £à ­¨-æã ¯®¯¥à¥ç­®£® á¥ç¥­¨ï ¢®«­®¢®¤ ,   @S2 | ¥£®¢­ãâà¥­­îî £à ­¨æã. �§¬¥­¨¬ ­ ¯à ¢«¥­¨¥ ®¡å®¤ ª®­âãà  @S2 ¨ á«®¦¨¬ ¨­â¥£à «ë ¯®¤ ¬®¤ã«¥¬:jc1(V; V )j6 const ������I@S jV j2dl������ ;jc2(V; V )j6 const1 ������I@S jV j2dl������ : (25)�®á¯®«ì§ã¥¬áï â¥®à¥¬®© �â®ªá :I@S jV j2dl = ZS @@� �jV j2�� d�d'== 2� RZ" �jV j2 + V >�dVd� + dV >d� �V� d�66 �kV k2h + 2��1 + 8�R� � kV k2h0: (26)
�«¥¤®¢ â¥«ì­®, H@
 jV j2dl ï¢«ï¥âáï ¢¯®«­¥ ­¥¯à¥àë¢-­®© ¡¨«¨­¥©­®© ä®à¬®©, ¨ ¯®íâ®¬ã ®¯¥à â®àë C1¨ C2 | ª®¬¯ ªâ­ë.� ª¨¬ ®¡à §®¬, ¯®ª § ­®, çâ® ®¤­®à®¤­ ï § ¤ ç ¤«ï ¯®«®£® ¨¬¯¥¤ ­á­®£® ¢®«­®¢®¤  
 = f(x; y) 2 S;z 2R1g; £¤¥ ¯®¯¥à¥ç­®¥ á¥ç¥­¨¥ S ï¢«ï¥âáï ª®«ìæ®¬á ¢­ãâà¥­­¨¬ à ¤¨ãá®¬ " ¨ ¢­¥è­¨¬ à ¤¨ãá®¬ R;¯à¥¤áâ ¢¨¬  ¯à¨ ¯®¬®é¨ ª®¬¯ ªâ­ëå ®¯¥à â®à®¢, ¨,§­ ç¨â, ª ­¥© ¯à¨¬¥­¨¬  â¥®à¨ï ¢®§¬ãé¥­¨©.3. �®à¬ «ì­ë¥ ¢®«­ë�®áª®«ìªã ãà ¢­¥­¨ï ¤«ï äã­ªæ¨© ' ¨  ®¤¨­ -ª®¢ë¥, ã¤®¡­® ¨áª âì à¥è¥­¨ï ¢ ¢¨¤¥�e =A'(x; y) ei
 zez; �m =B'(x; y) ei
 zez:(27)�á«¨ ®¡« áâì S ®¤­®á¢ï§­ ï, â® à¥è¥­¨¥ ®¤­®-à®¤­®© § ¤ ç¨ ­¥¯à¥¬¥­­® ¨¬¥¥â ¢¨¤ (A';B'); £¤¥A ¨ B | ­¥ª®â®àë¥ ª®­áâ ­âë. � á ¬®¬ ¤¥«¥,ãà ¢­¥­¨¥ �2�+ (!2 � 
2)�= 0 (28)¨¬¥¥â ¤¢  «¨­¥©­® ­¥§ ¢¨á¨¬ëå à¥è¥­¨ï, ®¤­® ¨§ª®â®àëå ¨¬¥¥â ®á®¡¥­­®áâì ¢ ­ ç «¥ ª®®à¤¨­ â,  

¤àã£®¥ à¥£ã«ïà­®. � ª ª ª ­ á ¨­â¥à¥áãîâ ®£à ­¨-ç¥­­ë¥ ¢ S à¥è¥­¨ï, â® ®­¨ ¡ã¤ãâ ¯à¥¤áâ ¢«ïâìá®¡®© íâ® à¥£ã«ïà­®¥ à¥è¥­¨¥, ã¬­®¦¥­­®¥ ­  ª®­-áâ ­âã.�á«®¢¨¥ �ãª¨­ {�¥®­â®¢¨ç  ¤ áâ á¨áâ¥¬ã «¨-­¥©­ëå ãà ¢­¥­¨© ¤«ï ®¯à¥¤¥«¥­¨ï ª®­áâ ­â A ¨ B .�â  á¨áâ¥¬  à §à¥è¨¬  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ ¥¥ ®¯à¥¤¥«¨â¥«ì à ¢¥­ ­ã«î. �«¥¤®¢ â¥«ì­®,�i!�2'n'+ & �
2'2� + !2'2n + �4'2��� i&2!�2'n'= 0; (29)£¤¥ �=p!2 � 
2: �®íâ®¬ã ¨¬¥¥â ¬¥áâ®� ¥ ® à ¥¬   . �ãáâì ç¨á«  �n ¨ äã­ªæ¨¨ 'n(x; y)ï¢«ïîâáï à¥è¥­¨¥¬ á¯¥ªâà «ì­®© § ¤ ç¨8>>><>>>:�'+�2'= 0; (x; y) 2 S;'n'j@S == &i!�2(1 + &2) �(!2 ��2)'2� +!2'2n +�4'2� :(30)�®£¤  
n = �p!2 � �2n | á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï®¤­®à®¤­®© § ¤ ç¨.� ª ¨§¢¥áâ­®, ¢ á«ãç ¥ à¥£ã«ïà­®£® ¢®«­®¢®-¤  (& = 0) ¢ë¯®«­ïîâáï ãá«®¢¨ï �ej@S = 0;@�m@n ���@S = 0; ¨ ¯®íâ®¬ã «¨¡® A 6= 0 , B = 0 ¨,á«¥¤®¢ â¥«ì­®, '0j@S = 0; «¨¡® A = 0; B 6= 0 ¨@'0@n ���@S = 0; £¤¥ '0 | á®¡áâ¢¥­­ ï äã­ªæ¨ï § ¤ ç¨�¨à¨å«¥ ¨«¨ �¥©¬ ­  ­  S á®®â¢¥âáâ¢¥­­®. �á¥á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï �n ¯à¨ & = 0 ¨áç¥à¯ë¢ îâáïá®¡áâ¢¥­­ë¬¨ §­ ç¥­¨ï¬¨ ®¯¥à â®à  � ¯« á  § ¤ ç�¨à¨å«¥ ¨ �¥©¬ ­  ­  á¥ç¥­¨¨ S: � ¤ ç  (30) íâ®¬ããá«®¢¨î â ª¦¥ ã¤®¢«¥â¢®àï¥â.�®ª § ­­ãî â¥®à¥¬ã ¨á¯®«ì§ã¥¬ ¤«ï à áç¥â  �n¯à¨ ¬ «ëå &: �ãáâì e0 | á®¡áâ¢¥­­®¥ §­ ç¥­¨¥§ ¤ ç¨ �¨à¨å«¥ ¨«¨ �¥©¬ ­  ­  S: �®¤áâ ¢¨¬ ¢ (30)àï¤ë â¥®à¨¨ ¢®§¬ãé¥­¨©:�2 = e0 + e1& + : : : ; '= '0 + '1& + : : : :�«ï '1 ¨¬¥¥â ¬¥áâ® § ¤ ç 8>>><>>>:�'1 + e0'1 =�e1'0; (x; y) 2 S;'0'1;n +'1'0;nj@S == 1i!e0 �(!2 � e0)'20;� +!2'20;n + e20'20� : (31)�®íâ®¬ã ¥á«¨ e0®â¢¥ç ¥â ãá«®¢¨î �¨à¨å«¥, â®e1 = R@S dl !2'20;ni! e0 RS dxdy '20 ; (32)  ¥á«¨ e0 ®â¢¥ç ¥â § ¤ ç¥ �¥©¬ ­ , â®e1 =� R@S dl �(!2 � e0)'20;n + e20'20�i! e0 RS dxdy '20 : (33)
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n ãå®¤ïâ á ¢¥é¥áâ¢¥­­®© ®á¨, â. ¥.¤¥©áâ¢¨â¥«ì­® ¯à®¨áå®¤¨â § âãå ­¨¥.�® çâ® ¢ ®ªà¥áâ­®áâ¨ «î¡®£® ®¤­®ªà â­®£® á®¡-áâ¢¥­­®£® §­ ç¥­¨ï ­¥¢®§¬ãé¥­­®© § ¤ ç¨ à¥è¥­¨¥§ ¤ ç¨ (30) áãé¥áâ¢ã¥â ¨ ¬®¦¥â ¡ëâì à §«®¦¥­® ¢àï¤ ¯® áâ¥¯¥­ï¬ &; á«¥¤ã¥â ¨§ â®£®, çâ® ã ãà ¢­¥­¨ï�2' + �2' = 0 áãé¥áâ¢ãîâ à¥è¥­¨ï, § ¢¨áïé¨¥®â �2  ­ «¨â¨ç¥áª¨ ¢ ®ªà¥áâ­®áâ¨ ¢¥é¥áâ¢¥­­®©®á¨,   ¨å ¯®¤áâ ­®¢ª  ¢ £à ­¨ç­®¥ ãá«®¢¨¥ ¯à¨¢®¤¨âª âà ­áæ¥­¤¥­â­®¬ã ãà ¢­¥­¨î ¤«ï ®¯à¥¤¥«¥­¨ï�2(&); ª ª®â®à®¬ã ¯à¨¬¥­¨¬  ¯®¤£®â®¢¨â¥«ì­ ï â¥®-à¥¬  �¥©¥àèâà áá .�áá«¥¤®¢ ­¨¥ ¯®áâ®ï­­ëå à á¯à®áâà ­¥­¨ï ¨ § -âãå ­¨ï á®¡áâ¢¥­­ëå ¢®«­ ¢ ¢®«­®¢®¤ å á ¯®â¥àï¬¨¯à®¢®¤¨«®áì ¢ à ¡®â¥ [1]. � ¯à¥¤¯®«®¦¥­¨¨, çâ® ¯®¢®«­®¢®¤ã à á¯à®áâà ­ï¥âáï â®«ìª® ®¤­  á®¡áâ¢¥­-­ ï ¢®«­ , â. ¥.Es(x; y; z) = gs(z)E0s(x; y);Hs(x; y; z) = gs(z)H0s(x; y); (34)í­¥à£¥â¨ç¥áª¨¬ ¬¥â®¤®¬ ¯®«ãç¥­®�s =ReZs H@S ��H0s� ��2 dl2Re RS [E0s;H0�s ] ezds; (35)

£¤¥ jgs(z)j2 = jgs(0)j2 e�2�sz: �à¨ íâ®¬ ¢¢¨¤ã ¬ «®-áâ¨ jZsj ¯à¥¤¯®« £ îâ, çâ® ¯®«¥ ¢ ¢®«­®¢®¤¥ á ¯®â¥-àï¬¨ ¢ ä®à¬ã«¥ (35) ¬®¦­® ¯à¨¡«¨¦¥­­® § ¬¥­¨âì¯®«¥¬ ¢ ¢®«­®¢®¤¥ á ¨¤¥ «ì­® ¯à®¢®¤ïé¨¬¨ áâ¥­-ª ¬¨. �â®â ¬¥â®¤ ­¥¯à¨¬¥­¨¬ ¢¡«¨§¨ ªà¨â¨ç¥áª®©ç áâ®âë ¨ ¢ § ªà¨â¨ç¥áª®© ®¡« áâ¨.�à¨ ãá«®¢¨¨ ¤®áâ â®ç­® ¡®«ìè®© ¯à®¢®¤¨¬®áâ¨áâ¥­®ª ¨ ¯à¥­¥¡à¥¦¨¬® ¬ «®© á¢ï§¨ ¢®«­ à §«¨ç­ëå­®¬¥à®¢ ¢ à ¡®â¥ [1] ¡ë«¨ ­ ©¤¥­ë ¯®¯à ¢ª¨ 
k¯¥à¢®£® ¯®àï¤ª  ¬ «®áâ¨, ¯® áâàãªâãà¥ áå®¦¨¥ á¯®«ãç¥­­ë¬¨ ¢ ¤ ­­®© à ¡®â¥.� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦-ª¥ ���� (£à ­âë 03-01-00166, 02-01-00271)¨ ¯à®£à ¬¬ë <�­¨¢¥àá¨â¥âë �®áá¨¨> (£à ­â��.02.03.010).�¨â¥à âãà 1. �«ì¨­áª¨© �.�., �«¥¯ï­ �.�. �®«¥¡ ­¨ï ¨ ¢®«­ë ¢ í«¥ªâà®-¬ £­¨â­ëå á¨áâ¥¬ å á ¯®â¥àï¬¨. �., 1983.2. �«ì¨­áª¨© �.C., �à ¢æ®¢ �.�., �¢¥è­¨ª®¢ �.�. � â¥¬ â¨-ç¥áª¨¥ ¬®¤¥«¨ í«¥ªâà®¤¨­ ¬¨ª¨. �., 19913. � ¤ë¦¥­áª ï �.�. �à ¥¢ë¥ § ¤ ç¨ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨.�., 19734. Stummel F. Rand- und Eigenwertaufgaben in SobolewschenR�aumen. Berlin; Heidelberg; New York, 1969.�®áâã¯¨«  ¢ p¥¤ ªæ¨î10.12.03


