
60 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 1£¤¥ k = (2V0a)�1: �âáî¤  «¥£ª® ¯®«ãç¨âì á¯¥ªâà ��á ªã«®®¢áª¨¬ ¯®â¥æ¨ «®¬ (k ! 0): �0 = 2 ¯à¨nr = 0 ; �1 = 4 ¯à¨ nr = 1 .�¢â®àë £«ã¡®ª® ¡« £®¤ àë �.�.�¥à¥§¨æª®© § ¯®áâ®ï®¥ ¢¨¬ ¨¥, �.�. �®à¨á®¢ã, �. �.�ãª®¢-áª®¬ã ¨ �.�.�®áªãâ®¢ã §  ¯«®¤®â¢®à®¥ ®¡áã¦¤¥-¨¥ à¥§ã«ìâ â®¢ à ¡®âë. �¨â¥à âãà 1. Quigg C., Rosner J.L. // Phys. Rep. 1979. 56. C. 167.2. �è¨¢æ¥¢ �.�., �®à¨ �.�., �®à®ª¨ �.�. // ���. 1996.109, ü 1. C. 107.3. �è¨¢æ¥¢ �.�., �è¨¢æ¥¢ �.�., � â à¨æ¥¢ �.�., �à¥-ª¨ �.�. // �¥áâ. �®áª. ã-â . �¨§. �áâà®. 1999. ü 5.C. 62 (Moscow University Phys. Bull. 1999. No. 5).�®áâã¯¨«  ¢ p¥¤ ªæ¨î 04.06.99��� 517.958 � ��������� � ������ ������������� �����. �. �®£®«î¡®¢, �. �. �¥«¨æë, �. �. �¢¥è¨ª®¢(ª ä¥¤p  ¬ â¥¬ â¨ª¨)� áá¬ âp¨¢ ¥âáï § ¤ ç  ¨§«ãç¥¨ï í«¥ªâp®¬ £¨âëå ¢®« ¢ ¢®«®¢®¤¥. �áâ  ¢«¨¢ ¥âáï áãé¥áâ-¢®¢ ¨¥ â®ª®¢, ¥ ¨§«ãç îé¨å ¡¥£ãé¨¥ ¢®«ë. � áá¬ âp¨¢ ¥¬®¥ ï¢«¥¨¥ á®£« áã¥âáï á ¨§¢¥áâ®©áå¥¬®© �. �. � ©èâ¥© . � â® ¦¥ ¢p¥¬ï ¨§¢¥áâë¥ ¬¥â®¤ë ¥ ¯®§¢®«ïîâ ¢ë¤¥«¨âì ¯®¤®¡ë© ª« ááp¥è¥¨©.� à ¡®â¥  ¢â®à®¢ [1] à áá¬ âà¨¢ « áì ¤®áâ â®ç®®¡é ï áå¥¬  à¥è¥¨ï § ¤ ç¨ ¢®§¡ã¦¤¥¨ï ¢®«®¢®¤ á ¥®¤®à®¤ë¬ § ¯®«¥¨¥¬. �  áâ®ïé¥© p ¡®â¥¯à¥¤« £ ¥âáï ¯®¤å®¤, ª®â®pë© ¯®§¢®«ï¥â ¤®ª § âì,çâ® áãé¥áâ¢ãîâ ª®¬¡¨ æ¨¨ â®ª®¢ ¨ § àï¤®¢, ¥ ¢®§-¡ã¦¤ îé¨¥ ¡¥£ãé¨¥ ¢®«ë ¢ ¢®«®¢®¤¥.� áá¬®âà¨¬ ¯®«ë© ¢®«®¢®¤, ¢®§¡ã¦¤ ¥¬ë© ¯¥à¥-¬¥ë¬ â®ª®¬ ¨ § àï¤ ¬¨, à á¯®«®¦¥ë¬¨ ¢ ª®¥ç-®© ®¡« áâ¨ (x; y)2 
0 � 
; z 2 [z1; z2] . �®ª ¨ § àï¤ë¨¬¥îâ ¢¨¤ (jz -ª®¬¯®¥â  | ¯à®¨§¢®«ì )jx = �@ @x ; jy = �@ @y ; �= �i !c2 ;£¤¥  (x; y; z) | à¥è¥¨¥ § ¤ ç¨@2 @x2 + @2 @y2 + k2 = @jz@z ; (x; y)2 
;  j@
 = 0; (1)¯ p ¬¥âp k = !=c . � ª¨¬ ®¡à §®¬,  (x; y; z) ï¢«ï¥â-áï à¥è¥¨¥¬ ¤¢ã¬¥à®© § ¤ ç¨, ¢ ª®â®àãî ¯¥à¥¬¥- ï z ¢å®¤¨â ª ª ¯ à ¬¥âà, ¨ äãªæ¨ï  ¥ à ¢ â®¦¤¥áâ¢¥® ã«î ¯à¨ z1 < z < z2 . � ë© â®ª®¯à¥¤¥«ï¥âáï á¢®¥© jz -ª®¬¯®¥â®©. �¥£ª® ¢¨¤¥âì,çâ® â ª¨¬ ®¡à §®¬ ¢ë¡à ë© â®ª ã¤®¢«¥â¢®àï¥âãà ¢¥¨î ¥à §àë¢®áâ¨@jx@x + @jy@y + @jz@z � i!�= 0:� áá¬®âà¨¬ § ¤ çã ¢®§¡ã¦¤¥¨ï ¯®«®£® ¢®«®¢®-¤  íâ¨¬ â®ª®¬ ¨ ¯®ª ¦¥¬, çâ® â®ª¨ ãª § ®£® ¢¨¤ ¥ ¢®§¡ã¦¤ îâ ¡¥£ãé¨å ¢®«. �«ï íâ®£® ¨á¯®«ì§ã¥¬à §¢¨¢ ¥¬ë©  ¢â®à ¬¨ ¯®¤å®¤ [1{3]. � ¯¨è¥¬ ãà ¢-¥¨ï � ªá¢¥««  ¢ ¢¨¤¥a1A1 = @A2@z ; a2A2 = @A1@z + J; (2)

(rotH)z + ikEz = 4�c jz ; (rotE)z � ikHz = 0;£¤¥ A1 = (Hx; Hy; Ez) , A2 = (Ex; Ey; Hz) , J == (4�=c)(�jy; jx;�c�) ,a1 =0@ 0 ik @@x�ik 0 @@y� @@x � @@y 0 1A; a2 =0@ 0 �ik @@xik 0 @@y� @@x � @@y 0 1A:�à ¨çë¥ ãá«®¢¨ï ¨¬¥îâ ¢¨¤Hnj@Q = 0; E � nj@Q = 0:�®ª ¦¥¬, çâ® áãé¥áâ¢ã¥â à¥è¥¨¥ § ¤ ç¨ (2), ¨¬¥î-é¥¥ ¢¨¤ A2 � 0;(A1x ; A1y) = rot(�ez); A1z = ik�;£¤¥ � = zRz1  dz . �à¨ íâ®¬ ¢¥ ®¡« áâ¨ z1 < z < z2¯®«¥ A1(x; y; z) = 0 . �o ¥câì â®ª ãª § ®£® ¢¨¤ ¥ ¢®§¡ã¦¤ ¥â ¡¥£ãé¨å ¢®«. �¥©áâ¢¨â¥«ì®, ¢ á¨«ãâ®£® çâ®, ¯® ¯p¥¤¯®«®¦¥¨î,A1 = (rot(�ez); ik�); A2 = 0;¨, ª ª «¥£ª® ¯à®¢¥à¨âì, a1A1 = 0 , ¯¥à¢®¥ ãà ¢¥-¨¥ (2) ¢ë¯®«ï¥âáï ¤«ï «î¡®£® ¢¥ªâ®à  ãª § ®£®â¨¯ . �â®à®¥ ãà ¢¥¨¥ ¨¬¥¥â ¢¨¤�@A1@z = J:�â® ãà ¢¥¨¥ ¨¬¥¥â à¥è¥¨¥, ®¡à é îé¥¥áï ¢ ã«ì¯à¨ z 6 z1 , ¢¨¤  A1 =� zZ�1 Jdz:



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü1 61�à¨ íâ®¬ A1 ®¡à é ¥âáï ¢ ã«ì ¯à¨ z < z1 , ¯®-áª®«ìªã J(x; y; z) = 0 ¯à¨ z < z1 ¨ z > z2 . � ª çâ®¯à¨ z > z1 à¥è¥¨¥ ¯à¨¨¬ ¥â ¢¨¤ A1 = � zRz1 Jdz .�®ª ¦¥¬, çâ® A1 ®¡à é ¥âáï ¢ ã«ì ¯à¨ z > z2 .�®áª®«ìªã J = (rot( ez); ik ) , â® ¢¥ªâ®à A1 ¤¥©-áâ¢¨â¥«ì® ¨¬¥¥â ¢¨¤ A1 = (rot(�ez); ik�) . �®áâ -â®ç® ¯®ª § âì, çâ® � = 0 ¯à¨ z > z2 . �¯à¥¤¥«¨¬ , ï¢«ïîé¥¥áï à¥è¥¨¥¬ § ¤ ç¨ (1), á¯¥ªâà «ìë¬¬¥â®¤®¬. �ãáâì  n | á®¡áâ¢¥ë¥ äãªæ¨¨ § ¤ ç¨� rot(rot( nez))�z � k2 n = �n n;(x; y)2 
;  nj@
 = 0:�ã¤¥¬ ¨áª âì à¥è¥¨¥ § ¤ ç¨ (1) ¢ ä®p¬¥ =Xn an(z) n(x; y):�à¥¤áâ ¢¨¬ ¯à ¢ãî ç áâì ¢ ¢¨¤¥ àï¤  ¯® á®¡áâ¢¥-ë¬ äãªæ¨ï¬:�@jz@z =�Xn �Z
 @jz@z  ndS� n(x; y) ==� @@zXn �Z
 jz ndS� n(x; y):�®£¤  an(z) = � 1�n @@z Z
 jz ndS:�âáî¤  ¯®«ãç ¥¬  : = �Xn 1�n� @@z Z
 jz ndS� n;  �= zZz1  dz =�Xn 1�n� zZz1 @@z Z
 jz ndS� n ==�Xn 1�n�Z
 jz(x; y; z) ndS� n:�à¨ z > z2 ¯® ãá«®¢¨î jz = 0 , á«¥¤®¢ â¥«ì-®, ¨ äãªæ¨ï � , ¨ ¢¥ªâ®à A1 à ¢ë ã«î ¯à¨z > z2 . � ª¨¬ ®¡à §®¬, ¬ë ãáâ ®¢¨«¨, çâ® â®ª ¢¨¤ J = (rot( ez); ik ) , £¤¥  (x; y; z) | à¥è¥¨¥ § ¤ -ç¨ (1) á ¯à®¨§¢®«ì®© ¯à ¢®© ç áâìî, ¥ ¢®§¡ã¦¤ ¥â¡¥£ãé¨å ¢®«.�®ª ¦¥¬, çâ® ¯®«ãç¥ë© à¥§ã«ìâ â á®£« -áã¥âáï á ¤®áâ â®ç® à á¯à®áâà ¥®© áå¥¬®©�.�.� ©èâ¥©  [4]. � íâ®¬ ¬¥â®¤¥ ¯à¥¤¯®« £ ¥âáï,çâ® ¢¥ ®¡« áâ¨, § ïâ®© â®ª ¬¨, ¯®«¥ ¬®¦¥â ¡ëâìà §«®¦¥® ¢ àï¤ë ¯® ®à¬ «ìë¬ ¢®« ¬ ¢¨¤ E =Xn c�nE�n exp(�inz);

H =Xn c�nH�n exp(�inz);£¤¥ E�n exp(�inz) , H�n exp(�inz) | ®à¬ «ì-ë¥ ¢®«ë ¨«¨ à¥è¥¨ï ¬®¤®¢®£® ¢¨¤  ®¤®à®¤®©á¨áâ¥¬ë � ªá¢¥«« . �®íää¨æ¨¥âë c�n ¢ á«ãç ¥ «®-ª «ì®£® â®ª  suppj � ((x; y) 2 
; z 2 [z1; z2]) ¯à¨z < z1 ¨ z > z2 ¢ëç¨á«ïîâáï á«¥¤ãîé¨¬ ®¡à §®¬:c�n = Z
 z2Zz1 (jE�n) exp(�inz)dzdS:�®íää¨æ¨¥âë c�n ¢ ¤ ®¬ á«ãç ¥ ¡ã¤ãâ à ¢ëã«î. � ª ¨§¢¥áâ® [5, 6], En(x; y) á â®ç®áâìî ¤®ª®áâ âë, ®¡é¥© ¤«ï ¢á¥å n , ¨¬¥¥â «¨¡® ¢¨¤Ezn=0; Exn= ikk2 � 2n @Hzn@y ; Eyn=� ikk2 � 2n @Hzn@x ;«¨¡® ¢¨¤Ezn 6= 0; Exn = ink2� 2n @Ezn@x ; Eyn = ink2 � 2n @Ezn@y ;£¤¥ Ezn- ¨ Hzn-ª®¬¯®¥âë ï¢«ïîâáï à¥è¥¨ï¬¨ § -¤ ç @2Ezn@x2 + @2Ezn@y2 + k2Ezn = 2nEzn ;(x; y)2 
; Ezn j@
 = 0;@2Hzn@x2 + @2Hzn@y2 + k2Hzn = 2nHzn ;(x; y)2 
; @Hzn@n j@
 = 0:�®¤áâ ¢«ïï ¯®«ï En; Hn ¢ ä®à¬ã«ë ¤«ï ¢ëç¨á«¥-¨ï ª®íää¨æ¨¥â®¢ c�n , ã¡¥¦¤ ¥¬áï ¢ â®¬, çâ®c+n = z2Zz1 Z
 (jEn) exp(�inz)dzdS = 0:�®íâ®¬ã ¡¥£ãé¨¥ ¢®«ë ¥ ¢®§¡ã¦¤ îâáï. �®«ãç¥-ë¥ à¥§ã«ìâ âë ¬®¦® à á¯à®áâà ¨âì   á«ãç ©¢®§¡ã¦¤¥¨ï «®ª «ìë¬¨ â®ª®¬ ¨ § àï¤®¬ à¥£ã«ïà-®£® ¢®«®¢®¤  á ¯à®¨§¢®«ìë¬ § ¯®«¥¨¥¬. �¤ -ª® íâ®â § ç¨â¥«ì® ¡®«¥¥ á«®¦ë© á«ãç © § á«ã¦¨-¢ ¥â á¯¥æ¨ «ì®£® à áá¬®âà¥¨ï ¨ ¡ã¤¥â ¯à¥¤¬¥â®¬®â¤¥«ì®© ¯ã¡«¨ª æ¨¨.� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£p â97-01-01081).�¨â¥à âãà 1. �®£®«î¡®¢ �.�., �¥«¨æë �.�., �¢¥è¨ª®¢ �.�. // �¥áâ.�®áª. ã-â . �¨§. �áâà®. 1999. ü4. C. 6 (MoscowUniversity Phys. Bull. 1999. No. 4).



62 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 12. �®£®«î¡®¢ �.�., �¥«¨æë �.�., �¢¥è¨ª®¢ �.�. // ��� ¨��. 1998. ü11. �. 1981.3. �¥«¨æë �.�. // ��� ¨ ��. 1999. ü 2. C. 315.4. � ©èâ¥© �.�. �«¥ªâà®¬ £¨âë¥ ¢®«ë. �.: �®¢. p -¤¨®, 1988.5. �«ì¨áª¨© �.�., �«¥¯ï �.�. �®«¥¡ ¨ï ¨ ¢®«ë ¢ í«¥ª- âà®¤¨ ¬¨ç¥áª¨å á¨áâ¥¬ å á ¯®â¥àï¬¨. �.: �§¤-¢® �®áª.ã-â , 1983.6. �«ì¨áª¨© �.�., �à ¢æ®¢ �.�., �¢¥è¨ª®¢ �.�. � â¥¬ â¨-ç¥áª¨¥ ¬®¤¥«¨ í«¥ªâà®¤¨ ¬¨ª¨. �.: �ëáè. èª®« , 1991.�®áâã¯¨«  ¢ p¥¤ ªæ¨î07.07.99��� 530.145 ������������ ��������� d = 2+ 1 ������������� �������. �. �ãª®¢áª¨©, �. �. �¥áª®¢(ª ä¥¤p  â¥®p¥â¨ç¥áª®© ä¨§¨ª¨)�ëç¨á«¥ ¡®§®ë© ®¤®¯¥â«¥¢®© ¢ª« ¤ ¢ íää¥ªâ¨¢ë© ¯®â¥æ¨ « ª «¨¡à®¢®ç®£® ¯®«ï. � ª -ç¥áâ¢¥ ¢¥è¥£® ä®®¢®£® ¯®«ï ¡ë«¨ ¢ë¡à ë â®çë¥ ¯®áâ®ïë¥ à¥è¥¨ï ¤«ï ¯®«¥© �£ {�¨««á (ª« áá¨ç¥áª®© ¥ ¡¥«¥¢®© â¥®à¨¨ ¯®«ï) á ç¥à-á ©¬®®¢áª®© ¬ áá®© ¢ ¯à®áâà áâ¢¥ à §¬¥à®áâ¨d= 2+1 . � íâ®¬ ¯®«¥  ©¤¥ë ¯à®¯ £ â®àë ª¢ àª®¢ ¨ £«î®®¢. �ëç¨á«¥ë â ª¦¥ ®¤®¯¥â«¥¢®©¬ áá®¢ë© ®¯¥à â®à ¨ à ¤¨ æ¨®ë© á¤¢¨£ í¥à£¨¨ ä¥à¬¨®  ¤«ï á«ãç ï, ª®£¤  ¥£® ¬ áá  à ¢ m= �=4 .� 1981 £. �¦. �®ä¥«ì¤ ¨ ¯®§¤¥¥, ¢ 1982 £., �. �¥-§¥à, �. �¦ ª¨¢ ¨ �. �¥¬¯«â® ¯®ª § «¨, ª ª ¬®¦-® ¯®áâà®¨âì ª «¨¡à®¢®ç®-¨¢ à¨ âãî â¥®à¨îá ¬ áá¨¢ë¬ ª «¨¡à®¢®çë¬ ¯®«¥¬ [1]. � â¥å ¯®à(2 + 1)-¬¥àë¥ â¥®à¨¨ ¯à¨¢«¥ª îâ ª á¥¡¥ ¢¨¬ ¨¥¥ â®«ìª® á¢®¥© ¥®¡ëç®áâìî: ¨â¥à¥á ª ¬ áá¨¢ë¬ª «¨¡à®¢®çë¬ â¥®à¨ï¬ ¯®¤®£à¥¢ ¥âáï ¨å á¯®á®¡-®áâìî ¯à¥¤áª §ë¢ âì ¨ ®¯¨áë¢ âì § ¬¥ç â¥«ìë¥ä¨§¨ç¥áª¨¥ íää¥ªâë, ¯à¨¬¥à ¬¨ ª®â®àëå ¬®£ãâ á«ã-¦¨âì ª¢ â®¢ë© íää¥ªâ �®«« , ¢ëá®ª®â¥¬¯¥à âãà- ï á¢¥àå¯à®¢®¤¨¬®áâì ¨ ¤à.�áá«¥¤®¢ ¨î áâàãªâãàë ¢ ªãã¬  ª «¨¡à®¢®çëåâ¥®à¨© ¯®á¢ïé¥o ¬®¦¥áâ¢® à ¡®â. �¤¨¬ ¨§  -¯à ¢«¥¨© ¢ ¨§ãç¥¨¨ á¢®©áâ¢ ¢ ªãã¬  ï¢«ï¥âáï ¢ë-ç¨á«¥¨¥ ¨   «¨§ ®¤®¯¥â«¥¢®£® íää¥ªâ¨¢®£® ¯®-â¥æ¨ «    ä®¥ § ¤ ®£® ¢¥è¥£® ¯®«ï | ª®-¤¥á â . � ¤ ®© § ¬¥âª¥ à áá¬®âà¥ ®¤®¯¥â«¥¢®©¢ª« ¤ ¢ íää¥ªâ¨¢ë© ¯®â¥æ¨ «. �á«®¢¨ï ¢®§¨ª®-¢¥¨ï ª®¤¥á â  ¥ à áá¬ âà¨¢ îâáï.�«ï ¤¢ã¬¥p®© SU(2)-£«î®¤¨ ¬¨ª¨ ¯®â¥æ¨ -«®¢ A� � �aAa�=2 , £¤¥ a= 1; 2; 3 , �a |¬ âp¨æë � ã-«¨ ¢ æ¢¥â®¢®¬ ¯à®áâp áâ¢¥, « £p ¦¨  ¬ áá¨¢®£®ª «¨¡à®¢®ç®£® ¯®«ï ¢ë£«ï¤¨â á«¥¤ãîé¨¬ ®¡à §®¬:L= �14F a��F a����4"��� �F a��Aa��g3"abcAa�Ab�Ac���� 12� �Dab� ab ��2 + �Dab� � b� (rac ��c) ; (1)£¤¥  ¯pï¦¥®áâì F a�� = @�Aa� � @�Aa� + g"abcAb�Ac� ,¯®«®¥ ¯®«¥ ¯à¥¤áâ ¢«ï¥âáï ¢ ¢¨¤¥ áã¬¬ë ª« áá¨-ç¥áª®£® ¨ ª¢ â®¢ ®£® ¯®«¥©: A� = Aext� + a� ,rab� = �ab@� � g"acbAc� , Dab� = �ab@� � g"acbAc�ext ,  � b ¨ �b | ¯®«ï ¤ãå®¢. �®íää¨æ¨¥â � ¢ (1) ¨£-à ¥â à®«ì ¬ ááë ª «¨¡à®¢®ç®£® ¯®«ï. � ª ç¥áâ¢¥¢¥è¥£® ¯®«ï ¢ë¡¥à¥¬ â®ç®¥ à¥è¥¨¥ ãà ¢¥¨ï

�£ {�¨««á  [2]Aa�ext = �2g�a��(a)�! ; (2)£¤¥ ¥¤¨¨çë© ¢¥ªâ®p �(a)�! = (�i; �!i; !),   ! = �1 ,�=�1 .�«ï § ¤ ®© ª®ä¨£ãà æ¨¨ ¢¥è¥£® ¯®«ï (2)¯«®â®áâì í¥à£¨¨ ®¯à¥¤¥«ï¥âáï ¨§ á¨¬¬¥âà¨§®¢ -®£® â¥§®à  í¥à£¨¨-¨¬¯ã«ìá  ¨ ®ª §ë¢ ¥âáï à ¢-®© E = T 00 =��4=(32g2) .� áá¬®âp¨¬ ¤ «¥¥ ®¤®¯¥â«¥¢®© íää¥ªâ¨¢ë© ¯®-â¥æ¨ « Ve� = E + E(1)G + E(1)Qá ãç¥â®¬ ¢ª« ¤®¢ ª ª £«î®®© (E(1)G ), â ª ¨ ª¢ à-ª®¢®© (E(1)Q ) ¯¥â¥«ì. �«ï íâ®£® ¤®áâ â®ç® à áá¬®â-à¥âì «¨¥ à¨§®¢ ë¥ ãà ¢¥¨ï ¯®«¥© ¨«¨, çâ® íª-¢¨¢ «¥â® íâ®¬ã, ®áâ ¢¨âì ¢ « £à ¦¨ ¥ (1) «¨èìª¢ ¤à â¨çë¥ ç«¥ë. �â® ¡ë«® á¤¥« ® ¢ à ¡®â¥ [2],®, ª á®¦ «¥¨î, â ¬ ¡ë«  ¤®¯ãé¥  áãé¥áâ¢¥- ï ¥â®ç®áâì ¯à¨ ¢ëç¨á«¥¨¨ £«î®®£® ¢ª« ¤ :1) ¢ íää¥ªâ¨¢®¬ ¯®â¥æ¨ «¥ ãçâ¥ë ¢á¥ ¢¥â¢¨ í¥à-£¥â¨ç¥áª®£® á¯¥ªâà , ¢ª«îç ï ¨ â¥, ª®â®àë¥ ®â¢¥ç îâ¥ä¨§¨ç¥áª¨¬ áâ¥¯¥ï¬ á¢®¡®¤ë £«î®®¢; 2) ¯®â¥àï¬®¦¨â¥«ì 1=2 ¢ ä®à¬ã«¥ ¤«ï £«î®®£® ¢ª« ¤ ¢ íää¥ªâ¨¢ë© ¯®â¥æ¨ «, ¯à®¨áå®¦¤¥¨¥ ª®â®à®£®¢¯®«¥ ïá® ¨§ ¢ëà ¦¥¨ï ¤«ï ®¤®¯¥â«¥¢®£® ¯®«ï-à¨§ æ¨®®£® ¢ª« ¤  ¢ í¥à£¨î ¢ ªãã¬  §  áç¥â £«î-®ëå ¯¥â¥«ì E(1)G =� lnDet�1=2D�1 . �¥ä¨§¨ç¥áª¨©¢ª« ¤ £«î®®¢ ¨áª«îç ¥âáï ¢á«¥¤áâ¢¨¥ ãç¥â  ¤ãå®¢.� áá¬®âà¨¬ ¢ª« ¤ ¤ãå®¢. �à ¢¥¨ï ¤¢¨¦¥¨ï ¤«ï¤ãå®¢ ¨¬¥îâ ¢¨¤ (D2)ab�b = 0;


