
10 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò6��� 537.874 ������� ������������ ��������� ������ ����������� �������������� � �������� ������. �. �à¥¬¨­ (ª ä¥¤à  ¬ â¥¬ â¨ª¨)E-mail: heremina@chat.ru�®ª § ­  â¥®à¥¬  ª®àà¥ªâ­®áâ¨ £à ­¨ç­®© § ¤ ç¨ à áá¥ï­¨ï ­  ­¥®¤­®à®¤­®áâ¨ ¢ á«®¨áâ®©áà¥¤¥. �®ª § ­®, çâ® ¤«ï ¯®áâà®¥­¨ï ¯à¨¡«¨¦¥­­®£® à¥è¥­¨ï £à ­¨ç­®© § ¤ ç¨ à áá¥ï­¨ï ¢à ¬ª å ¬¥â®¤  ¤¨áªà¥â­ëå ¨áâ®ç­¨ª®¢ ¤®áâ â®ç­® «¨èì  ¯¯à®ªá¨¬¨à®¢ âì ãá«®¢¨ï á®¯àï¦¥-­¨ï ­  ¯®¢¥àå­®áâ¨ à áá¥¨¢ â¥«ï ¢ ­®à¬¥ L2 .� à ¡®â¥ [1] à áá¬ âà¨¢ «®áì à¥è¥­¨¥ £à ­¨ç­®©§ ¤ ç¨ à áá¥ï­¨ï í«¥ªâà®¬ £­¨â­®© ¢®«­ë ­  ç á-â¨æ¥ ¢ ¯«¥­ª¥ ­  ¯®¢¥àå­®áâ¨ ¯®¤«®¦ª¨. �à¨ íâ®¬¯à¥¤¯®« £ « áì á¯à ¢¥¤«¨¢®áâì â¥®à¥¬ë ª®àà¥ªâ­®-áâ¨ £à ­¨ç­®© § ¤ ç¨ à áá¥ï­¨ï, ®¤­ ª® ¤®ª § â¥«ì-áâ¢® íâ®£® ãâ¢¥à¦¤¥­¨ï ®âáãâáâ¢®¢ «®. � ­ áâ®ïé¥©à ¡®â¥ ¯à¨¢®¤¨âáï áâà®£®¥ ¤®ª § â¥«ìáâ¢® â¥®à¥¬ëª®àà¥ªâ­®áâ¨ ¤«ï § ¤ ç¨ à áá¥ï­¨ï ­  ­¥®¤­®à®¤-­®áâ¨, à á¯®«®¦¥­­®© ¢ á«®¨áâ®© áà¥¤¥.�ãáâì ¯®«¥ fEt; Htg ã¤®¢«¥â¢®àï¥â ¢á¥¬ ãá«®¢¨-ï¬ á«¥¤ãîé¥© £à ­¨ç­®© § ¤ ç¨ [1]:rotH� = ik"�E�;rotE� = �ik��H� ¢ D�; � = 0; f; 1; i;np � (Ei (p)�E0 (p)) = 0;np � (Hi (p)�H0 (p)) = 0; p 2 @D;ez � (E0 (p)�Ef (p)) = 0;ez � (H0 (p)�Hf (p)) = 0; p 2 �f ;ez � (Ef (p)�E1 (p)) = 0;ez � (Hf (p)�H1 (p)) = 0; p 2 �1; (1)á ãá«®¢¨ï¬¨ ¨§«ãç¥­¨ï ¨«¨ § âãå ­¨ï ­  ¡¥áª®-­¥ç­®áâ¨ ¤«ï à áá¥ï­­®£® ç áâ¨æ¥© ¯®«ï. �¤¥áìnp | ­®à¬ «ì ª ¯®¢¥àå­®áâ¨ @D , fE�;H�g , £¤¥� = 0; f; 1; i; | ¯®«­®¥ ¯®«¥ ¢ á®®â¢¥âáâ¢ãîé¥©®¡« áâ¨. � ç áâ­®áâ¨, ¯®«¥ fE0;H0g ¯à¥¤áâ ¢«ï¥âá®¡®© áã¬¬ã ¯ ¤ îé¥© ¢®«­ë, ¢®«­ë, ®âà ¦¥­­®©®â á«®¨áâ®© áà¥¤ë, ¨ à áá¥ï­­®£® ç áâ¨æ¥© ¯®«ï¢ D0 . �®¢¥àå­®áâì ç áâ¨æë ¯à¥¤¯®« £ ¥âáï ¤®-áâ â®ç­® £« ¤ª®©, @D � C(1;�) ,   ¯ à ¬¥âàë áà¥¤ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ Im "t; �t 6 0; t= f; 1 (¢à¥-¬¥­­ ï § ¢¨á¨¬®áâì expfi!tg).�à¥¤¯®«®¦¨¬, çâ® ¯®«¥ fE0t ;H0tg , t = 0; 1; f;¥áâì à¥è¥­¨¥ § ¤ ç¨ ¤¨äà ªæ¨¨ ¯«®áª®© ¢®«­ë­  á«®¨áâ®© áâàãªâãà¥ ¢ ®âáãâáâ¢¨¥ ç áâ¨æë [1].�®£¤  à áá¥ï­­®¥ ¯®«¥ ¢­¥ ç áâ¨æë ®¯à¥¤¥«ï¥âáï¢ëà ¦¥­¨¥¬Est :=Et �E0t ; Hst :=Ht�H0t ; t= 0; 1; f: (2)

�à ­¨ç­ ï § ¤ ç  ¤«ï à áá¥ï­­®£® ¯®«ï fEst ;Hstg¢ë£«ï¤¨â á«¥¤ãîé¨¬ ®¡à §®¬:rotHst = ik"tEst ; rotEst =�ik�tHst ¢ Dt; t = 0; f; 1;rotHi = ik"iEi; rotEi =�ik�iHi ¢ Di;np � �Ei (p)�Esf (p)� = np �E0f (p) ;np � �Hi (p)�Hsf (p)� = np �H0f (p) ; p 2 @D;np � �Es0(p)�Esf (p)�= 0;np � �Hs0(p)�Hsf (p)�= 0; p 2 �f ;np � �Esf (p)�Es1(p)�= 0;np � �Hsf (p)�Hs1(p)�= 0; p 2 �1;á ãá«®¢¨ï¬¨ ¨§«ãç¥­¨ï ­  ¡¥áª®­¥ç­®áâ¨ ¤«ï à á-á¥ï­­®£® ç áâ¨æ¥© ¯®«ï.� ª ¨§¢¥áâ­® [2], áãé¥áâ¢ã¥â í«¥ªâà®¬ £­¨â­ë©â¥­§®à �à¨­  íâ®© § ¤ ç¨ $Gse;h(M;Q) , ã¤®¢«¥â¢®àï-îé¨© ãá«®¢¨ï¬rM� $Gtse (M;Q) = �ik�t $Gtsh (M;Q) ; M 2Dt;t = 0; 1; f;rM� $Gtsh (M;Q) = ik"t $Gtse (M;Q)++ ik0�Î� (M;Q) ; Q 2D0;rM� $Gise (M;Q) = �ik�i $Gish (M;Q) ;rM� $Gish (M;Q) = ik"i $Gise (M;Q) ; ¢ Di;np � h$G0se;h (P;Q)� $Gfse;h (P;Q)i= 0; P 2 �f ; (3)np � h$Gfse;h (P;Q)� $G1se;h (P;Q)i= 0; P 2 �1; (4)np � h$Gfse;h (P;Q)� $Gise;h (P;Q)i = 0; P 2 @D;á ãá«®¢¨ï¬¨ ¨§«ãç¥­¨ï ­  ¡¥áª®­¥ç­®áâ¨. �¤¥áì�(M;Q) | ¤¥«ìâ -äã­ªæ¨ï �¨à ª .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò6 11� ¤ «ì­¥©è¥¬ ¬ë ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ¢¥ªâ®à­ë© ­ «®£ ä®à¬ã«ë �à¨­ ZDi �P �� $Q ��P� $Q� d� ==� ZS n�P�r $Q+rP� $Q� d�: (5)�®§ì¬¥¬ áä¥àã �R à ¤¨ãá  R á æ¥­âà®¬ ¢­ãâà¨ç áâ¨æë â ªãî, çâ® â®çª  Q «¥¦¨â ¢­ãâà¨ áä¥-àë. �¡®§­ ç¨¬ ç¥à¥§ �Rt ; t = 1; f , ç áâì £à ­¨æëà §¤¥«  á«®¥¢, «¥¦ éãî ¢­ãâà¨ �R , ç¥à¥§ �tR;t = 0; 1; f , ç áâì ¯®¢¥àå­®áâ¨ áä¥àë, ¯à¨­ ¤«¥¦ -éãî á®®â¢¥âáâ¢ãîé¥© ®¡« áâ¨ Dt ,   ç¥à¥§ D�t ;t = 0; 1; f , | ç áâì ®¡« áâ¨ Dt , § ª«îç¥­­ãî ¢­ãâ-à¨ �R (à¨áã­®ª).������� «¥¥ ¡ã¤¥¬ ¯®á«¥¤®¢ â¥«ì­® ¯à¨¬¥­ïâì á®®â­®-è¥­¨¥ (5) ª Est ¨ $G tse ¢ à §«¨ç­ëå ®¡« áâïå D�t¢­ãâà¨ áä¥àë �R . � D�0 , ¨á¯®«ì§ãï ®¯à¥¤¥«¥­¨¥�(M;Q) ¢ «¥¢®© ç áâ¨ ¨ ãç¨âë¢ ï ¢¥ªâ®à­®¥ â®¦-¤¥áâ¢®a � �b�$c�=�b ��a�$c� = (a� b) �$c ;¯®«ãç¨¬Es0 (Q) = ik�0 Z�Rf +�0f n[np �Es0] � $G0sh (P;Q) ++ [np �Hs0] � $G0se (P;Q)od�p; Q 2D�0 : (6)�­ «®£¨ç­® ¯à¨¬¥­ïï (5) ª Est ¨ $G tse ¯®á«¥-¤®¢ â¥«ì­® ¢ ª ¦¤®© ¨§ ®¡« áâ¥© D�1 , D�f ¨ D�i¨ ãç¨âë¢ ï, çâ® â®çª  Q «¥¦¨â ¢ ®¡« áâ¨ D0 ,¯®«ãç¨¬ á«¥¤ãîé¨¥ ¢ëà ¦¥­¨ï:0 = Z�Rf +�R1 ++�fR + @D n[np �Es1] � $G1sh (P;Q)++ [np�Hs1] � $G1se (P;Q)od�p; (7)0 = Z�R1 +�1R n�np�Esf � � $Gfsh (P;Q)++ hnp �Hsfi � $Gfse (P;Q)od�p; (8)

0 = Z@D n[np�Ei] � $Gish (P;Q) ++ [np �Hi] � $Gise (P;Q)od�p: (9)� ¨­â¥£à « å, áâ®ïé¨å ¢ ¯à ¢ëå ç áâïå, ­®à¬ «ì np¢á¥£¤  ¢­¥è­ïï ¯® ®â­®è¥­¨î ª à áá¬ âà¨¢ ¥¬®©®¡« áâ¨.�ëç¨â ï ¨§ (6) ¢ëà ¦¥­¨ï (7), (8) ¨ (9), á ãç¥â®¬ãá«®¢¨ï (2),   â ª¦¥ (3), (4) ¯®«ãç¨¬Es0 (Q) = ik�i Z@D n�np �Esf � np �Ei� � $Gish (P;Q) ++ hnp �Hsf � np�Hii � $Gise (P;Q)o d�p: (10)� ¢ëà ¦¥­¨¨ (10) â ª¦¥ ãçâ¥­®, çâ® Est ¨ $Gise ã¤®¢-«¥â¢®àïîâ ãá«®¢¨ï¬ ¨§«ãç¥­¨ï ­  ¡¥áª®­¥ç­®áâ¨, ¨¯à¨ ãáâà¥¬«¥­¨¨ R ª ¡¥áª®­¥ç­®áâ¨ ¨­â¥£à «ë ¯®�tR , t = 0; f; 1 , ®¡à é îâáï ¢ ­ã«ì. � ª¨¬ ®¡à §®¬,¬ë ¯®«ãç¨«¨ ¯à¥¤áâ ¢«¥­¨¥ ¤«ï à áá¥ï­­®£® ¯®«ïEst ¢ D0 ç¥à¥§ £à ­¨ç­ë¥ §­ ç¥­¨ï ¢­¥è­¥£® ¢®§-¡ã¦¤¥­¨ï â®«ìª® ­  ¯®¢¥àå­®áâ¨ ç áâ¨æë @D .�à¥¤¯®«®¦¨¬ â¥¯¥àì, çâ® ã ­ á ¥áâì ¯®«¥n~Est ; ~Hsto , ã¤®¢«¥â¢®àïîé¥¥ á¨áâ¥¬¥ ãà ¢­¥­¨©� ªá¢¥«« , ãá«®¢¨ï¬ ¨§«ãç¥­¨ï ¨ ãá«®¢¨ï¬ á®¯àï-¦¥­¨ï ­  £à ­¨æ å à §¤¥«  á«®¨áâ®© áà¥¤ë �f , �1 .�®£¤  ®­® ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¥© § ¤ ç¥:rot ~Hst = ik"t ~Est ; rot ~Est = �ik�t ~Hst ¢ Dt;t = 0; f; 1; i;np � �~Es0(p)� ~Esf (p)�= 0;np � � ~Hs0(p)� ~Hsf (p)�= 0; p 2 �f ;np � �~Esf (p)� ~Es1(p)�= 0;np � � ~Hsf (p)� ~Hs1(p)�= 0; p 2 �1; (11)á ãá«®¢¨ï¬¨ ¨§«ãç¥­¨ï ­  ¡¥áª®­¥ç­®áâ¨ ¤«ï à á-á¥ï­­®£® ç áâ¨æ¥© ¯®«ï. �«ï íâ®£® ¯®«ï ¬®¦­®§ ¯¨á âì á®®â­®è¥­¨¥,  ­ «®£¨ç­®¥ (10):~Es0(Q) = ik�i Z@D nhnp � ~Esf � np � ~Eii � $Gish (P;Q) ++ hnp� ~Hsf � np � ~Hii � $Gise (P;Q)od�p: (12)�®áâ ¢¨¬ à §­®áâì ¢ëà ¦¥­¨© (10) ¨ (12) ¨ ¢®§ì¬¥¬¬ ªá¨¬ã¬ ¬®¤ã«ï ®â ®¡¥¨å ç áâ¥© ¢ ­¥ª®â®à®¬ ª®¬-¯ ªâ¥ d � D0 . � à¥§ã«ìâ â¥ á ãç¥â®¬ ­¥à ¢¥­áâ¢ �¥«ì¤¥à  ¯®«ãç¨¬ á«¥¤ãîéãî ®æ¥­ªã:


Es0 � ~Es0


 66 Ĉ0�


np� �Esf � ~Esf�� np � �Ei � ~Ei�


L2(@D)++ 


np � �Hsf � ~Hsf�� np � �Hi � ~Hi�


L2(@D)� ;(13)6 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò6
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$Gise (P;Q)


 ; 


$Gish (P;Q)


o . �®-áª®«ìªã â®çª  Q «¥¦¨â ¢ D0 , â® â¥­§®àë $Gise (P;Q)¨ $Gish (P;Q)  ­ «¨â¨ç­ë ¢ d , §­ ç¨â, ¬ ªá¨¬ã¬ ¤®-áâ¨£ ¥âáï ¢ d . �®«ãç¥­­ ï ®æ¥­ª  (13) ¯à¥¤áâ ¢«ï¥âá®¡®© ®¡®¡é¥­¨¥ á®®â­®è¥­¨ï ª®àà¥ªâ­®áâ¨ [3] ¤«ï¢­¥è­¥© ¢¥ªâ®à­®© § ¤ ç¨ ¤¨äà ªæ¨¨ ­  á«ãç ©­ «¨ç¨ï á«®¨áâ®© áà¥¤ë.� ¬¥ç ­¨¥. �à¨ ¯à¨¬¥­¥­¨¨ ¢¥ªâ®à­®© ä®à¬ã-«ë �à¨­  ¢ ®¡« áâïå Dt , t = 0; 1; f , ¨á¯®«ì§®¢ ­ ¯à®æ¥¤ãà  á£« ¦¨¢ ­¨ï ã£«®¢ëå â®ç¥ª (â®ç¥ª á®¯àï-¦¥­¨ï £à ­¨æ �tR ¨ �Rt ) áä¥à®© ¬ «®£® à ¤¨ãá ,ª®â®àë© § â¥¬ ãáâà¥¬«ï¥âáï ª ­ã«î.�â ª, ¤«ï ¯®áâà®¥­¨ï ¯à¨¡«¨¦¥­­®£® à¥è¥­¨ïn~Es0; ~Hs0o ¢ D0 , ã¤®¢«¥â¢®àïîé¥£® ãà ¢­¥­¨ï¬� ªá¢¥«« , ãá«®¢¨ï¬ ¨§«ãç¥­¨ï ¨ ãá«®¢¨ï¬ á®-¯àï¦¥­¨ï ­  £à ­¨æ å à §¤¥«  á«®¨áâ®© áà¥¤ë,¤®áâ â®ç­® «¨èì ®¡¥á¯¥ç¨âì ¢ë¯®«­¥­¨¥ ãá«®¢¨©á®¯àï¦¥­¨ï ­  ¯®¢¥àå­®áâ¨ ç áâ¨æë @D ¢ ­®à¬¥L2(@D) . � ª¨¬ ®¡à §®¬, ­ ¬¨ ¤®ª § ­  á«¥¤ãîé ïâ¥®à¥¬ .� ¥ ® à ¥ ¬  . �ãáâì fEst ;Hstg | à¥è¥­¨¥ § -
¤ ç¨ ¤«ï à áá¥ï­­®£® ¯®«ï,   n~Est ; ~Hsto | ¯à¨-¡«¨¦¥­­®¥ à¥è¥­¨¥ £à ­¨ç­®© § ¤ ç¨ (11). �®£¤ çâ®¡ë ®¡¥á¯¥ç¨âì ¡«¨§®áâì ¯à¨¡«¨¦¥­­®£® à¥è¥-­¨ï ª â®ç­®¬ã ­  ­¥ª®â®à®¬ ª®¬¯ ªâ¥ d � D0 ,¤®áâ â®ç­® ¯à¨¡«¨§¨âì áª ç®ª â ­£¥­æ¨ «ì­ëåª®¬¯®­¥­â ¯®«¥© ¢ ­®à¬¥ L2(@D) ­  ¯®¢¥àå­®áâ¨ç áâ¨æë.�¢â®à ¢ëà ¦ ¥â £«ã¡®ªãî ¯à¨§­ â¥«ì­®áâì ¯à®-ä¥áá®àã �.�. �¢¥è­¨ª®¢ã §  ¯®¤¤¥à¦ªã, ®ª § ­­ãî¯à¨ ­ ¯¨á ­¨¨ áâ âì¨.�¨â¥à âãà 1. �à¥¬¨­  �.�., �¢¥è­¨ª®¢ �.�. // �¥áâ­. �®áª. ã­-â . �¨§.�áâà®­. 2000. ò6. C. 13 (Moscow University Phys. Bull.2000. No. 6. P. 16).2. � å à®¢ �.�. // �ëç¨á«¨â¥«ì­ë¥ ¬¥â®¤ë ¨ ¯à®£à ¬¬¨à®-¢ ­¨¥. �. XXIV. �.: �§¤-¢® �®áª. ã­-â , 1975. C. 37.3. �à¥¬¨­ �.�., �¢¥è­¨ª®¢ �.�. �¥â®¤ ¤¨áªà¥â­ëå ¨áâ®ç-­¨ª®¢ ¢ § ¤ ç å í«¥ªâà®¬ £­¨â­®© ¤¨äà ªæ¨¨. �.: �§¤-¢®�®áª. ã­-â , 1992. �®áâã¯¨«  ¢ p¥¤ ªæ¨î06.06.01��� 530.145 �������� ����� ���������� ������� � ��������������. �. �®¡ ­®¢, �. �. � ¢«®¢ , �. �. �¨¦®¢(ª ä¥¤p  â¥®p¥â¨ç¥áª®© ä¨§¨ª¨)E-mail: th180@phys.msu.su�áá«¥¤®¢ ­  ¤¨­ ¬¨ª  á¯¨­  § àï¦¥­­®© ç áâ¨æë á  ­®¬ «ì­ë¬ ¬ £­¨â­ë¬ ¬®¬¥­â®¬ ¢¯à®¨§¢®«ì­®¬ ¯®áâ®ï­­®¬ ¬ £­¨â­®¬ ¯®«¥. � ©¤¥­ ª« áá ¯®«¥©, ¢ ª®â®àëå à¥è¥­¨¥ ãà ¢­¥­¨ï� à£¬ ­ {�¨è¥«ï{�¥«¥£¤¨ ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­® ¢  ­ «¨â¨ç¥áª®¬ ¢¨¤¥.�ã¤¥¬ à áá¬ âà¨¢ âì í¢®«îæ¨î á¯¨­  § àï¦¥­-­®© ç áâ¨æë ¢® ¢­¥è­¥¬ ¯®«¥ ­  ®á­®¢¥ ª« á-á¨ç¥áª®£® ®¯¨á ­¨ï. �à¥¤¯®« £ ¥¬, çâ® ¤¢¨¦¥­¨¥ç áâ¨æë ®¯¨áë¢ ¥âáï ãà ¢­¥­¨¥¬ �®à¥­æ ,   ¤¢¨-¦¥­¨¥ á¯¨­  ­  ¨§¢¥áâ­®© âà ¥ªâ®à¨¨ ¯®¤ç¨­ï¥âáïãà ¢­¥­¨î � à£¬ ­ {�¨è¥«ï{�¥«¥£¤¨ (���).�à¨ ®¯à¥¤¥«¥­­®¬ ¢ ï¢­®¬ ¢¨¤¥ § ª®­¥ ¤¢¨¦¥­¨ïãà ¢­¥­¨¥ ���, ª ª ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥¯¥à¢®£® ¯®àï¤ª , ¨¬¥¥â à¥è¥­¨¥ ¢ ¢¨¤¥ ¬ âà¨ç­®£®àï¤ . �¤­ ª® ¢ ¯à®¨§¢®«ì­ëå ¯®«ïå ®¯à¥¤¥«¥­¨¥§ ª®­  ¤¢¨¦¥­¨ï ¢ ï¢­®¬ ¢¨¤¥ ­¥¢®§¬®¦­®. � ¯à¥-¤ë¤ãé¨å ­ è¨å à ¡®â å [1, 2] ¡ë« ¯à¥¤«®¦¥­ ¬¥â®¤¨áá«¥¤®¢ ­¨ï ¤¨­ ¬¨ª¨ á¯¨­  ¡¥§ ¯à¥¤¢ à¨â¥«ì­®£®à¥è¥­¨ï ãà ¢­¥­¨ï �®à¥­æ . � ç áâ­®áâ¨, ¢ [1]¡ë«  à¥è¥­  § ¤ ç  ®¡ í¢®«îæ¨¨ á¯¨­  ¢ ¯«®á-ª®¢®«­®¢ëå ¯®«ïå á¯¥æ¨ «ì­®£® â¨¯ . � ¯à®¤®«-¦¥­¨¥ ¨áá«¥¤®¢ ­¨ï íâ®© ¯à®¡«¥¬ë ¢ ­ áâ®ïé¥©áâ âì¥ à áá¬ âà¨¢ ¥âáï ¤¢¨¦¥­¨¥ á¯¨­  ç áâ¨æë á
 ­®¬ «ì­ë¬ ¬ £­¨â­ë¬ ¬®¬¥­â®¬ ¢ ¯à®¨§¢®«ì­®¬¯®áâ®ï­­®¬ ¬ £­¨â­®¬ ¯®«¥. �¥«ì à ¡®âë | ®¯à¥¤¥-«¨âì ª« ááë ¯®«¥©, ¢ ª®â®àëå àï¤, ¯à¥¤áâ ¢«ïîé¨©á®¡®© à¥è¥­¨¥ ãà ¢­¥­¨ï ���, ¨¬¥¥â ª®­¥ç­®¥ç¨á«® ç«¥­®¢, ¨ ­ ©â¨ ¢¨¤ â ª¨å à¥è¥­¨©.�«ï ®¯¨á ­¨ï ¤¢¨¦¥­¨ï á¯¨­  ã¤®¡­® ¨á¯®«ì-§®¢ âì ¥áâ¥áâ¢¥­­ë¥ ª®®à¤¨­ âë ç áâ¨æë, § ¤ ¢ ¥-¬ë¥ ®àâ ¬¨ (v;n;b) , ¯®áª®«ìªã ¢ ¯®áâ®ï­­®¬ ¬ £-­¨â­®¬ ¯®«¥ ¢¥«¨ç¨­  ¢¥ªâ®à  áª®à®áâ¨ ®áâ ¥âáïä¨ªá¨à®¢ ­­®© ¨, á«¥¤®¢ â¥«ì­®, ¤¢¨¦¥­¨¥ ç áâ¨-æë ¯®«­®áâìî ®¯à¥¤¥«ï¥âáï ¨§¬¥­¥­¨¥¬ ®à¨¥­â æ¨¨¥áâ¥áâ¢¥­­®£® âà¥å£à ­­¨ª . � ª ¨§¢¥áâ­®, í¢®«î-æ¨ï ®àâ®¢ ¥áâ¥áâ¢¥­­®£® âà¥å£à ­­¨ª  ®¯¨áë¢ ¥âáïá¨áâ¥¬®© ª¨­¥¬ â¨ç¥áª¨å ãà ¢­¥­¨© �à¥­¥:_v = kn; _n= �kv+{b; _b =�{n;£¤¥ k | ªà¨¢¨§­ ,   { | ªàãç¥­¨¥. �á¯®«ì§ãï


