
48 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 6� (6) ��;	� | äã­ªæ¨¨ �, ¯®¤«¥¦ é¨¥ ®¯à¥¤¥«¥­¨î.� à¥§ã«ìâ â¥ ¯®¤áâ ­®¢ª¨ (6) ¢ (4) ¨«¨ (5) ¯®«ãç -îâáï á«¥¤ãîé¨¥ ãà ¢­¥­¨ï ®â­®á¨â¥«ì­® �� , 	� :@@�� ��(�)�@��@�� + ����� = 0;@@�� �{(�)�@	�@�� + ����� = 0: (7)�«ï à¥è¥­¨ï ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®¨§¢®¤­ëåâ¨¯  (7) ¢ ¯¥à¨®¤¨ç¥áª¨å áà¥¤ å ¢ [2] à §à ¡®â ­ ¬¥â®¤¨ª , ®á­®¢ ­­ ï ­  ç¨á«¥­­®¬ ¨­â¥£à¨à®¢ ­¨¨ãà ¢­¥­¨© ­  ïç¥©ª¥ ¯¥à¨®¤¨ç­®áâ¨. � ­ áâ®ïé¥© § -¬¥âª¥ ¤«ï à¥è¥­¨ï ãà ¢­¥­¨© (7) ¯à¥¤« £ ¥âáï á«¥¤ã-îé ï ¨â¥à æ¨®­­ ï ¯à®æ¥¤ãà , ¨á¯®«ì§ãîé ï ®¯¨-á ­­ãî ¢ëè¥ áâàãªâãàã äã­ªæ¨© �(�), {(�):�0���n+1� = � @@�� ��1(�)�@�n�@�� + ����� ; �0� = 0;{0��	n+1� = � @@�� �{1(�)�@	n�@�� + ����� ; 	0� = 0(8)(�� | ®¯¥à â®à � ¯« á ). �à ¢­¥­¨ï (8) ¯à¨ ª ¦-¤®¬ n ¬®£ãâ ¡ëâì à¥è¥­ë  ­ «¨â¨ç¥áª¨ áâ ­¤ àâ-­ë¬¨ ¬¥â®¤ ¬¨ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨.�®á«¥ ­ å®¦¤¥­¨ï äã­ªæ¨© �� ;	�, ¢å®¤ïé¨å¢ (6), ¨§ (1), (2), (3), (6) c ¯®¬®éìî ¯à®æ¥¤ãàë ®áà¥¤-­¥­¨ï ¯® � ¯®«ãç ¥âáï á¨áâ¥¬  ãà ¢­¥­¨© ¤«ï ®¯à¥-¤¥«¥­¨ï H0k , E0k [3]:"ijk @H0k@xj = 1c{ij @E0j@t ; "ijk @E0k@xj = �1c�ij @H0j@t : (9)� ãà ¢­¥­¨ïå (9) {ij , �ij | ª®¬¯®­¥­âë ®áà¥¤­¥­-­ëå â¥­§®à®¢ á®®â¢¥âáâ¢¥­­® ¤¨í«¥ªâà¨ç¥áª®© ¨ ¬ £-­¨â­®© ¯à®­¨æ ¥¬®áâ¨, ª®â®àë¥ ®¯à¥¤¥«ïîâáï á«¥-¤ãîé¨¬¨ á®®â­®è¥­¨ï¬¨ [3]:

¤«ï A = 2{�� = D{�@	�@�� + ����E; {i3 = {3i = <{>�i3;��� = D��@��@�� + ����E; �i3 = �3i = <�>�i3;(10)¤«ï A = 3{ij = D{�@	j@�i + �ij�E; �ij = D��@�j@�i + �ij�E:(11)� (10) ¨ (11) á¨¬¢®« h� � �i ®§­ ç ¥â ®áà¥¤­¥­¨¥ ¯® �.� ª á«¥¤ã¥â ¨§ (10) ¨ (11), ®áà¥¤­¥­­ë¥ å à ªâ¥-à¨áâ¨ª¨ á®®â¢¥âáâ¢ãîâ ®¤­®à®¤­®©, ­®, ¢®®¡é¥ £®-¢®àï,  ­¨§®âà®¯­®© áà¥¤¥.� ª¨¬ ®¡à §®¬, ¨§ (6){(11) ¯®«­®áâìî ®¯à¥¤¥«ï-îâáï £« ¢­ë¥ ç«¥­ë à §«®¦¥­¨© (2) ¨«¨ (3). �®¢â®à¥-­¨¥ ®¯¨á ­­®© ¯à®æ¥¤ãàë ¯®§¢®«ï¥â ­ ©â¨ ¢ á«ãç ¥­¥®¡å®¤¨¬®áâ¨ ¨ á«¥¤ãîé¨¥ á« £ ¥¬ë¥ ¢ à §«®¦¥­¨-ïå (2) ¨«¨ (3).Cå®¤­ë¬ ®¡à §®¬ à ááç¨âë¢ îâáï í«¥ªâà®¬ £-­¨â­ë¥ ¯à®æ¥ááë ¢ í«¥ªâà®¯à®¢®¤­ëå áà¥¤ å. �à¨íâ®¬ ¢ ¨áå®¤­ëå ãà ¢­¥­¨ïå í«¥ªâà®¤¨­ ¬¨ª¨ ¢ ª¢ -§¨áâ æ¨®­ à­®¬ ¯à¨¡«¨¦¥­¨¨ ¢¬¥áâ®Di ¡ã¤ãâ ä¨£ã-à¨à®¢ âì ª®¬¯®­¥­âë ¯«®â­®áâ¨ â®ª ,   ¢¬¥áâ® { |¯à®¢®¤¨¬®áâì áà¥¤ë �(�) [3].�¨â¥à âãà 1. � ­¤ ã �.�., �¨äè¨æ �.�. �«¥ªâà®¤¨­ ¬¨ª  á¯«®è­ëåáà¥¤. �., 1982.2. � å¢ «®¢ �.�., � ­ á¥­ª® �.�. �áà¥¤­¥­¨¥ ¯à®æ¥áá®¢ ¢¯¥à¨®¤¨ç¥áª¨å áà¥¤ å. �., 1984.3. �®à£ã­®¢ �.�. � â¥¬ â¨ç¥áª¨©  ­ «¨§ ä¨§¨ª®-¬¥å ­¨-ç¥áª¨å ¯à®æ¥áá®¢. �., 1995. �®áâã¯¨«  ¢ p¥¤ ªæ¨î10.04.98��� 621.372.2 � �������� �������� ��������� �� �������������������. �. �®£®«î¡®¢, �. �. �¥«¨æë­, �. �. �¢¥è­¨ª®¢(ª ä¥¤p  ¬ â¥¬ â¨ª¨)� áá¬ âp¨¢ ¥âáï ¢®¯p®á ® ¯®«­®â¥ á¨áâ¥¬ë ª®p­¥¢ëå ¢¥ªâ®p®¢ ¢®«­®¢®¤ . �p¨¬¥­ï¥âáï ­®¢ë©¯®¤å®¤, á¢®¤ïé¨© § ¤ çã ª ¨áá«¥¤®¢ ­¨î «¨­¥©­®£® ®¯¥p â®p­®£® ¯ãçª . �ä®p¬ã«¨p®¢ ­ë â¥®p¥¬ë® ¯®«­®â¥ ª®p­¥¢ëå ¢¥ªâ®p®¢ ¯ãçª  ¨ ¤¨áªp¥â­®áâ¨ á¯¥ªâp .� áâ ­¤ àâ­®¬ ¯®¤å®¤¥ ª ¨áá«¥¤®¢ ­¨î § ¤ ç¨® ¬®¤ å à¥£ã«ïà­®£® ¢®«­®¢®¤  á® á«®¦­ë¬ ¤¨-í«¥ªâà¨ç¥áª¨¬ § ¯®«­¥­¨¥¬ ¢®§­¨ª îâ §­ ç¨â¥«ì-­ë¥ âàã¤­®áâ¨ ¯à¨ à¥è¥­¨¨ ¯à®¡«¥¬ë ¯®«­®âë á¨á-â¥¬ë ª®à­¥¢ëå ¢¥ªâ®à®¢ ¢®«­®¢®¤ . �  ¨áª«îç¥­¨-¥¬ à ¡®â [1] ¨ [2, 3], ¯®á¢ïé¥­­ëå ¤®áâ â®ç­® ç áâ- ­ë¬ á«ãç ï¬, íâ  § ¤ ç  ä ªâ¨ç¥áª¨ ­¥ ¨áá«¥¤®¢ -« áì. �à¥¤« £ ¥¬ë© ¯®¤å®¤ ª § ¤ ç¥ ®¯à¥¤¥«¥­¨ï¬®¤ ¤¨í«¥ªâà¨ç¥áª®£® ¢®«­®¢®¤  ¯®§¢®«ï¥â à áá¬ â-à¨¢ âì ®¡®¡é¥­­ãî § ¤ çã ­  á®¡áâ¢¥­­ë¥ §­ ç¥-­¨ï á «¨­¥©­ë¬ ¢å®¦¤¥­¨¥¬ á¯¥ªâà «ì­®£® ¯ à -¬¥âà .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü6 49�ã¤¥¬ à áá¬ âà¨¢ âì á«¥¤ãîé¨© ª« áá § ¤ ç. �¢¥-¤¥¬ ¤¥ª àâ®¢ã á¨áâ¥¬ã ª®®à¤¨­ â. �áì z ­ ¯à ¢¨¬¢¤®«ì ®á¨ ¢®«­®¢®¤ . �ã¤¥¬ áç¨â âì, çâ® ¤¨í«¥ªâà¨-ç¥áª ï ¯à®­¨æ ¥¬®áâì "(x; y)| ¯à®¨§¢®«ì­ ï ªãá®ç-­®-­¥¯à¥àë¢­ ï äã­ªæ¨ï, ¬ £­¨â­ ï ¯à®­¨æ ¥¬®áâì� � 1: � æ¥«ïå ã¯à®é¥­¨ï áç¨â ¥¬, çâ® á¥ç¥­¨¥ ¢®«-­®¢®¤  D | ¯àï¬®ã£®«ì­¨ª. �®á¯®«ì§ã¥¬áï á¨áâ¥-¬®© ãà ¢­¥­¨© � ªá¢¥«« , ®¯¨áë¢ îé¥© í«¥ªâà®-¬ £­¨â­®¥ ¯®«¥ ¢ ¢®«­®¢®¤¥:rotE = ikH; rotH = �ik"E;divH = 0; div"E = 0:�«ï ¯®áâ ­®¢ª¨ § ¤ ç¨ ¢®§ì¬¥¬ â¥ è¥áâì ¨§ ãà ¢-­¥­¨© � ªá¢¥«« , ¢ ª®â®àë¥ ¢å®¤ïâ ¯à®¨§¢®¤­ë¥¯® z. �áâ ¢è¨¥áï ¤¢  ãà ¢­¥­¨ï ¡ã¤¥¬ à áá¬ âà¨-¢ âì ¢ ª ç¥áâ¢¥ ¤®¯®«­¨â¥«ì­ëå ¤¨ää¥à¥­æ¨ «ì­ëåãá«®¢¨©, ¢ë¤¥«ïîé¨å äã­ªæ¨®­ «ì­®¥ ¯à®áâà ­áâ-¢®, ¢ ª®â®à®¬ ¯à®¨§¢®¤¨âáï ¯®¨áª à¥è¥­¨ï. �ã¤¥¬¨áª âì à¥è¥­¨ï ãà ¢­¥­¨© � ªá¢¥««  ¢¨¤ Y = nXk=1 zn�k(n� k)!ei�zYk ; (1)£¤¥ Y = (Hx; Hy; Ez)T ¨«¨ Y = (DxDyHz)T ; D = "E:� ¯¨è¥¬ á¨áâ¥¬ã ãà ¢­¥­¨© ¢ á«¥¤ãîé¥¬ ¢¨¤¥:a1A1 = d1 @@zA2; (2)a2A2 = d2 @@zA1; (x; y) 2 D; z 2 (�1;1); (3)£¤¥a1 =0B@ 0 ik @@x�ik 0 @@y� @@x � @@y 0 1CA; a2 =0B@ 0 ik @@x�ik 0 @@y� @@x � @@y 0 1CA ; (4)d1 = 0@ "�1 "�1 11A ; d2 = 0@ 1 1 "1A ; (5)A1 = (Hx; Hy; Ez)T ; A2 = (Dx; Dy; Hz)T : (6)�®¯®«­¨¬ ãà ¢­¥­¨ï (2){(3) £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨­  ¨¤¥ «ì­® ¯à®¢®¤ïé¥© áâ¥­ª¥ @D ¨ ãá«®¢¨ï¬¨ á®-¯àï¦¥­¨ï ­  «¨­¨ïå à §àë¢  ¤¨í«¥ªâà¨ç¥áª®© ¯à®-­¨æ ¥¬®áâ¨ C:(Hn) j@D= 0; Ez j@D= 0; (7)[(Hn)]jC = 0; [Ez]jC = 0; (8)[(Dn)]jC = 0; [Hz]jC = 0; (9)£¤¥ n | ¢¥ªâ®à ­®à¬ «¨ ª @D: �®á«¥ á®ªà é¥­¨ï ­ ¬­®¦¨â¥«¨, § ¢¨áïé¨¥ ®â ª®®à¤¨­ âë z, ¯à¨å®¤¨¬ ªá¨áâ¥¬¥ ãà ¢­¥­¨© ¤«ï ª®à­¥¢ëå ¢¥ªâ®à®¢:a1A1i = i�d1A2i ; a1A1i+1 = i�d1A2i+1+d1A2i ; (10)

a2A2i = i�d2A1i ; a2A2i+1 = i�d2A1i+1+d2A1i ; (11)£¤¥ (x; y) 2 D ¨ ¢¥ªâ®àë A1 ¨ A2 ã¤®¢«¥â¢®àïîâ£à ­¨ç­ë¬ ãá«®¢¨ï¬ ¨ ãá«®¢¨ï¬ á®¯àï¦¥­¨ï (7){(9).� ª ç¥áâ¢¥ à¥è¥­¨ï ¯®ª  à áá¬ âà¨¢ ¥¬ ª« áá¨ç¥á-ª®¥. � ¤ ç  (10){(11) íª¢¨¢ «¥­â­  § ¤ ç¥ ¤«ï ª¢ ¤-à â¨ç­®£® ®¯¥à â®à­®£® ¯ãçª , ¢ ª ç¥áâ¢¥ á¯¥ªâà «ì-­®£® ¯ à ¬¥âà  ª®â®à®£® ¢ëáâã¯ ¥â ¯®áâ®ï­­ ï à á-¯à®áâà ­¥­¨ï �:M(�) = a2d�11 a1 + �2d2: (12)� ¥ ® p ¥ ¬   1. �®à­¥¢ë¥ ¢¥ªâ®àë ª¢ ¤à â¨ç­®£®¯ãçª  M(�) ¨ «¨­¥©­®£® ®¯¥à â®à­®£® ¯ãçª  M(�2),¢ ª ç¥áâ¢¥ á¯¥ªâà «ì­®£® ¯ à ¬¥âà  ª®â®à®£® ¢ë-áâã¯ ¥â �2; á¢ï§ ­ë «¨­¥©­ë¬¨ á®®â­®è¥­¨ï¬¨.� ¬ âà¨ç­®© § ¯¨á¨ ®¯¥à â®à a2d�11 a1 ¯à¨­¨¬ ¥âá«¥¤ãîéãî ä®à¬ã:a2d�11 a1 =0B@� @2@x2�k2" � @2@x@y �ik" @@y� @2@y@x � @2@y2�k2" ik" @@xik @@y" �ik @@x" � @@x" @@x� @@y" @@y1CA:� ¤ «ì­¥©è¥¬ ¡ã¤¥¬ à áá¬ âà¨¢ âì § ¤ çã ¤«ï «¨-­¥©­®£® ®¯¥à â®à­®£® ¯ãçª . �á®¡¥­­®áâìî § ¤ ç¨ï¢«ï¥âáï ­ «¨ç¨¥ ¡¥áª®­¥ç­®¬¥à­®£® ï¤à  ¢¨¤ 	 = �@�@y ;�@�@x; ik��T ; (13)£¤¥ � 2 _W 12 : �®à­¥¢ë¥ ¢¥ªâ®àë, ®â¢¥ç îé¨¥ ­¥­ã«¥-¢®¬ã �, ã¤®¢«¥â¢®àïîâ ãà ¢­¥­¨î@Hy@x � @Hx@y + ik"Ez = 0; (14)ï¢«ïîé¥¬ãáï ®¤­¨¬ ¨§ ­¥ ¨á¯®«ì§®¢ ­­ëå ­ ¬¨ãà ¢­¥­¨© � ªá¢¥«« . �ã¤¥¬ à áá¬ âà¨¢ âì § ¤ çã­  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï:a2d�11 a1A1i = �2d2A1i ; (15)a2d�11 a1A1i+1 = �2d2A1i+1 + d2A1i : (16)�«ï ¢¥ªâ®à  A1 ¯®áâ ¢¨¬ £à ­¨ç­ë¥ ãá«®¢¨ï (7),ãá«®¢¨ï á®¯àï¦¥­¨ï (8) ¨ ãá«®¢¨ï á®¯àï¦¥­¨ï, á«¥-¤ãîé¨¥ ¨§ (9), ¢¨¤ [@Hx@x + @Hy@y ]jC = 0; (17)["(@Ez@y �ikHx)nx]jC+["(@Ez@x +ikHy)ny ]jC = 0: (18)�¢¥¤¥¬ ¢¥ªâ®à­®¥ ¯à®áâà ­áâ¢® V :V = �Hx 2 W 12 ; Hy 2 W 12 ; Ez 2 _W 12 ;(Hn)j@D = 0; @Hy@x � @Hx@y + ik"Ez� = 0



50 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 6¨ ¯®áâà®¨¬ ¡¨«¨­¥©­ë¥ ä®à¬ë ­ ¤ V :a(A; eA) = ZD �div?H?div? eH�? + gradEzgrad eE�z++ (�0 � k2")H? eH�? + �0"Ez eE�z� dS;(19)b(A; eA) = ZD ��ik" eH�x @Ez@y + ik" eH�y @Ez@x ++ ik" eHx@ eE�z@y � ik" eHy @ eE�z@x ! dS; (20)c(A; eA) = ZD �H? eH�?� dS: (21)� áá¬®âà¨¬ á¯¥ªâà «ì­ãî § ¤ çãa(A; eA) + b(A; eA) = (�0 � �2)c(A; eA); 8 eA 2 V (22)¤«ï á®¡áâ¢¥­­ëå äã­ªæ¨© ¨  ­ «®£¨ç­®¥ ãà ¢­¥­¨¥¤«ï ¯à¨á®¥¤¨­¥­­ëå äã­ªæ¨©. � ª ç¥áâ¢¥ á¯¥ªâà «ì-­®£® ¯ à ¬¥âà  ¡ã¤¥¬ à áá¬ âà¨¢ âì � = �0��2; £¤¥�0 > k2 max(x;y)2D ".�á­®¢­ë¬¨ p¥§ã«ìâ â ¬¨ ï¢«ïîâáï á«¥¤ãîé¨¥ ãâ-¢¥p¦¤¥­¨ï. � ¤ ç  (22) íª¢¨¢ «¥­â­  § ¤ ç¥(I + T )A = �HA; (23)

£¤¥ ®¯¥à â®àë T;H ®¯à¥¤¥«ïîâáï ¯® â¥®à¥¬¥ �¨á-á , ¢ ª ç¥áâ¢¥ áª «ïà­®£® ¯à®¨§¢¥¤¥­¨ï ¢ ¯à®áâà ­-áâ¢¥ V à áá¬ âà¨¢ ¥âáï a(A; eA): �¯¥à â®àë T ¨ H®â®¡à ¦ îâ V ­  V , ª®¬¯ ªâ­ë, ®¯¥à â®à H | á -¬®á®¯àï¦¥­­ë©. �à®¬¥ â®£®, ®¯¥à â®à H | ¯®«­ë©®¯¥à â®à ª®­¥ç­®£® ¯®àï¤ª , â. ¥. áãé¥áâ¢ã¥â p â ª®¥,çâ® 1Pn=1�pn < 1, £¤¥ �n | á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï H .�p¨¢¥¤¥­­ë¥ ¢ëè¥ ãâ¢¥p¦¤¥­¨ï ¤ îâ ¢®§¬®¦-­®áâì ¯p¨¬¥­¨âì ª ®¯¥à â®à­®¬ã ¯ãçªã (23) â¥®à¥¬ã�¥«¤ëè  [4] ® ¯®«­®â¥ ª®à­¥¢ëå ¢¥ªâ®à®¢ ®¯¥à â®à-­®£® ¯ãçª , ¨ ¢ p¥§ã«ìâ â¥ ¨¬¥¥â ¬¥áâ®� ¥ ® à ¥ ¬   2. �¨áâ¥¬  ª®à­¥¢ëå ¢¥ªâ®à®¢§ ¤ ç¨ (22) ¯®«­  ¢ ¯à®áâà ­áâ¢¥ V .� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ �®áá¨©áª®-£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© (£p ­â97-01-01081).�¨â¥à âãà 1. �à á­ãèª¨­ �.�., �®¨á¥¥¢ �.�. // ���. 1982. 264, ü 5.C. 1123.2. �¬¨à­®¢ �.�. // ���. 1987. 297, ü 4. C. 829.3. �¬¨à­®¢ �.�. // �¨ää. ãà ¢­¥­¨ï. 1991. 27, ü 1. C. 140.4. �®å¡¥à£ �.�., �à¥©­ �.�. �¢¥¤¥­¨¥ ¢ â¥®à¨î «¨­¥©­ëå­¥á ¬®á®¯àï¦¥­­ëå ®¯¥à â®à®¢. �., 1965.�®áâã¯¨«  ¢ p¥¤ ªæ¨î09.01.98������� � ������� ��������� 539.12.04 ��������������� ��������� ��������� ����������������� � ����� ����������� ������. C. �« ¦¥¢¨ç, �. �. �à¨è¨­, �. �. �èå ­®¢, �. �. � á®­®¢,�. �. �¥âãå®¢, �. �. �¥¯ãà­®¢, �. �. �¢¥¤ã­®¢(�����)�¡áã¦¤ îâáï à¥§ã«ìâ âë íªá¯¥à¨¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ¯®«ïà¨§ æ¨®­­®£®, ¨«¨  â®¬­®£®, â®à-¬®§­®£® ¨§«ãç¥­¨ï í«¥ªâà®­®¢ á í­¥à£¨¥© 2,4 �í� ¢ á« ¡® ã¯®àï¤®ç­®© áà¥¤¥ | áãá «ì­®¬  «î¬¨­¨¨á  ¬®àä®¯®¤®¡­®© áâàãªâãà®©. �§¬¥p¥­¨ï ¯p®¢¥¤¥­ë ­  «¨­¥©­®¬ ãáª®à¨â¥«¥ ����� ���. �â-¬¥ç ¥âáï ã¤®¢«¥â¢®à¨â¥«ì­®¥ á®£« á¨¥ ¯®«ãç¥­­ëå ¤ ­­ëå ¨ à¥§ã«ìâ â®¢ â¥®à¥â¨ç¥áª¨å ®æ¥­®ª.�¢¥¤¥­¨¥�®«ïà¨§ æ¨®­­®¥, ¨«¨  â®¬­®¥, â®à¬®§­®¥ ¨§-«ãç¥­¨¥ (���) ¢®§­¨ª ¥â ¢ ¯à®æ¥áá¥ áâ®«ª­®¢¥­¨ï¡ëáâà®© § àï¦¥­­®© ç áâ¨æë á  â®¬®¬ ¢á«¥¤áâ¢¨¥à áá¥ï­¨ï ªã«®­®¢áª®£® ¯®«ï ­ «¥â îé¥© ç áâ¨æë­   â®¬­ëå í«¥ªâà®­ å [1]. � ­ ¨¡®«¥¥ ¨­â¥à¥á­®©¤«ï à §«¨ç­ëå ¯à¨«®¦¥­¨© ®¡« áâ¨ í­¥à£¨© à¥­â£¥-­®¢áª¨å ä®â®­®¢ 1{10 ªí� íâ® ¨§«ãç¥­¨¥ ¯à¨®¡à¥â -¥â ª®««¥ªâ¨¢­ë© å à ªâ¥à, ¯®áª®«ìªã ¯à®æ¥áá à áá¥-ï­¨ï ª®£¥à¥­â­® ú®å¢ âë¢ ¥âû ¢á¥  â®¬­ë¥ í«¥ªâà®-­ë. �« £®¤ àï ¯®á«¥¤­¥¬ã ®¡áâ®ïâ¥«ìáâ¢ã ¨­â¥£à «ì-­ë¥ ¯® ã£« ¬ ¨­â¥­á¨¢­®áâ¨ ��� ¨ âà ¤¨æ¨®­­®£®
â®à¬®§­®£® ¨§«ãç¥­¨ï (��) áâ ­®¢ïâáï áà ¢­¨¬ë¬¨¢ ãª § ­­®© ®¡« áâ¨ í­¥à£¨¨ ä®â®­®¢.�¤­ ª® ®á®¡¥­­®áâìî ���, à ¤¨ª «ì­® ®â«¨ç î-é¥©áï ®â ��, ¢®§­¨ª îé¥£® ¢ íâ®¬ ¦¥ áâ®«ª­®¢¥­¨¨,ï¢«ï¥âáï ¡®«ìè ï ¢¥«¨ç¨­  íää¥ªâ¨¢­®£® ¯ à ¬¥â-à  áâ®«ª­®¢¥­¨ï, áà ¢­¨¬ ï á à §¬¥à®¬  â®¬  (¤«ï�� å à ªâ¥à­ë ¬ «ë¥ ¯à¨æ¥«ì­ë¥ ¯ à ¬¥âàë, ª®-â®àë¥ ¨¬¥îâ ¢¥«¨ç¨­ã ¯®àï¤ª  à ¤¨ãá  íªà ­¨à®¢ -­¨ï ¢  â®¬­®© ¬®¤¥«¨ �®¬ á {�¥à¬¨). �®íâ®¬ã áã-é¥áâ¢¥­­®¥ ¢«¨ï­¨¥ ­  á¢®©áâ¢  ��� ¢ ª®­¤¥­á¨à®-¢ ­­®© áà¥¤¥, ¢ ª®â®à®© à ááâ®ï­¨ï ¬¥¦¤ã  â®¬ ¬¨¨¬¥îâ ¢¥«¨ç¨­ã ¯®àï¤ª   â®¬­ëå à §¬¥à®¢, ¤®«¦-


