
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü3 65������� � ������� ��������� 539.186.2 ú������ ����û ��� ����������������������������� ��������� � ������� �������������� �������������� ����������� �������������� ��������. �. � « è®¢(�����)�p¥¤«®¦¥  á®¢®ªã¯®áâì íªá¯¥p¨¬¥â®¢ ¤«ï ¬®¤¥«ì®-¥§ ¢¨á¨¬®£® ®¯p¥¤¥«¥¨ï  ¬¯«¨âã¤ ¢®§-¡ã¦¤¥¨ï  ¢â®¨®¨§ æ¨®ëå á®áâ®ï¨©  â®¬®¢ í«¥ªâp®ë¬ ã¤ p®¬.�ªá¯¥à¨¬¥âë (e; 2e) ¤«ï ¨§ãç¥¨ï  ¢â®¨®¨§ æ¨-®ëå á®áâ®ï¨© (���) [1] ¢® ¬®£®¬ áå®¤ë á íªá-¯¥à¨¬¥â ¬¨ (e; e0) ¤«ï ¨§ãç¥¨ï í«¥ªâà®-ä®â®-ëå ª®àà¥«ïæ¨© ¯à¨ ¢®§¡ã¦¤¥¨¨ ¨ ¯®á«¥¤ãîé¥¬¢ëá¢¥ç¨¢ ¨¨ ¤¨áªà¥âëå ãà®¢¥©  â®¬®¢. �à¨¨-¬ ï ¢® ¢¨¬ ¨¥, çâ® ¢ ¯®á«¥¤¨¥ £®¤ë ¢ ¨§¬¥à¥¨ïå(e; e0) ¢á¥ ç é¥ ¨á¯®«ì§ãîâáï ¯ãçª¨ ¯®«ïà¨§®¢ -ëå í«¥ªâà®®¢, ¨¬¥¥â á¬ëá« ®æ¥¨âì ¯¥àá¯¥ªâ¨¢ë  «®£¨çëå ¨§¬¥à¥¨© (e; 2e) ¢ ���-¨áá«¥¤®¢ ¨-ïå. �â® ®á®¡¥® ¢ ¦® ¢ á¢ï§¨ á ¯à¨®¡à¥â îé¥© ¢á¥¡®«ìèãî  ªâã «ì®áâì ¢  â®¬®© ä¨§¨ª¥ ¯à®¡«¥¬®©ú¯®«®£® ®¯ëâ û, £¤¥ æ¥«ìî ¨áá«¥¤®¢ ¨ï áâ ¢¨âáï®áãé¥áâ¢«¥¨¥ ª®¬¯«¥ªá  ¨§¬¥à¥¨©, ¯®§¢®«ïîé¨å¯®«ãç¨âì ¢á¥ ¯ à ¬¥âàë ( ¬¯«¨âã¤ë) ¨áá«¥¤ã¥¬®£®¯à®æ¥áá  ¬®¤¥«ì®-¥§ ¢¨á¨¬ë¬ ®¡à §®¬.� «®£¨ï ¬¥¦¤ã íªá¯¥à¨¬¥â ¬¨ (e; e0) ¨ (e; 2e)¯à¨ ¢®§¡ã¦¤¥¨¨ ¤¨áªà¥âëå á®áâ®ï¨© ¨ ��� ¥ï¢«ï¥âáï ¯®«®©, ¯®áª®«ìªã ¢® ¢â®à®¬ á«ãç ¥, ¢®®¡-é¥ £®¢®àï, ®¡à §®¢ ¨¥ ®áâ â®ç®£® ¨®  ¨¤¥â ¤¢ã¬ï¯ãâï¬¨ ¨ ¤¢ãåáâã¯¥ç âë© ¬¥å ¨§¬ ¢®§¡ã¦¤¥¨ï ¨¯®á«¥¤ãîé¥£® à á¯ ¤  ��� ¯à®ï¢«ï¥âáï   ä®¥ ¬¥-å ¨§¬  ¯àï¬®© ¨®¨§ æ¨¨, ¯à¨ç¥¬ íâ¨ ¤¢  ¬¥å ¨§-¬  ¨â¥àä¥à¨àãîâ ¬¥¦¤ã á®¡®©. �§¢¥áâ¥, ®¤ ª®,è¨à®ª¨© ª« áá ���, ¯à¨ ¢®§¡ã¦¤¥¨¨ ª®â®àëå ä®¯àï¬ëå ¯¥à¥å®¤®¢ ¯à¥¥¡à¥¦¨¬® ¬ «, | íâ® á®áâ®-ï¨ï ¢  â®¬ å é¥«®çëå ¨ é¥«®ç®§¥¬¥«ìëå í«¥-¬¥â®¢. �å ¤¥â «ì®¥ ¨§ãç¥¨¥ ¯à¥¤áâ ¢«ï¥â ¡®«ì-è®© ¨â¥à¥á ª ª á â®çª¨ §à¥¨ï äã¤ ¬¥â «ìëå¨áá«¥¤®¢ ¨©, â ª ¨ ¢ á¢ï§¨ á à §®®¡à §ë¬¨ ¯à¨«®-¦¥¨ï¬¨. � ¤ ®© à ¡®â¥ ¬ë ®£à ¨ç¨¬áï ¨¬¥®íâ¨¬ ª« áá®¬ á®áâ®ï¨© ¨ ¯à®  «¨§¨àã¥¬ ¢®§¬®¦-®áâ¨ ¯à®¢¥¤¥¨ï ú¯®«®£® ®¯ëâ û ¤«ï ®¯à¥¤¥«¥¨ï ¬¯«¨âã¤ ¢®§¡ã¦¤¥¨ï ��� ¯à¨ ¯¥à¥å®¤ å 2S! 2L¢ ú®¤®í«¥ªâà®®¬û  â®¬¥.� áá¬®âà¨¬ áå®¤áâ¢® ¨ à §«¨ç¨ï ¬¥¦¤ã ¯à®æ¥áá -¬¨ (e; 2e) ¨ (e; e0 ) á â®çª¨ §à¥¨ï ¯à®£à ¬¬ë ú¯®«-®£® ®¯ëâ û ¢ ãá«®¢¨ïå, ª®£¤  ¢ª« ¤ ¯àï¬®© ¨®¨§ -æ¨¨ ¢ ¯à®æ¥áá (e; 2e) ¯à¥¥¡à¥¦¨¬® ¬ « ¨ ®¡à §®¢ -¨¥ ¨®  A+(1S) ¨¤¥â ¢ ¤¢  íâ ¯ :A(2S) + e!A�(2L) + esc; A�(2L)! A+(1S) + eej:�ë ¥ ¡ã¤¥¬ ¤¥« âì ¯à¥¤¯®«®¦¥¨© ¨ ® áâàãªâãà-ëå ®á®¡¥®áâïå à áá¬ âà¨¢ ¥¬ëå  â®¬  ¨ ¨® , ¨

® ¬¥å ¨§¬¥ ¢®§¡ã¦¤¥¨ï ��� A�(2L) , §  ¨áª«îç¥-¨¥¬ âà¥¡®¢ ¨ï á®åà ¥¨ï ¯®«®£® á¯¨  á¨áâ¥¬ë â®¬{í«¥ªâà® (£¨¯®â¥§  �¥àá¨¢ «ï{�¨â® ).�¢¥¤¥¬ ®¯¥à â®à ¯¥à¥å®¤  F̂ (k;ksc) , ®â¢¥âáâ¢¥-ë© §  ¯à®æ¥áá ¢®§¡ã¦¤¥¨ï, £¤¥ k ¨ ksc | ¨¬-¯ã«ìáë ¯ ¤ îé¥£® ¨ à áá¥ï®£® í«¥ªâà® . � âà¨-æ  ¯«®â®áâ¨ �̂f(A� + esc) = F̂ �̂i(A + e)F̂+ ¯®«®©á¨áâ¥¬ë ¢ ª®¥ç®¬ á®áâ®ï¨¨ ®¯à¥¤¥«ï¥âáï ¯®«ïà¨-§ æ¨®ë¬¨ ¯ à ¬¥âà ¬¨ (¬ âà¨æ¥© ¯«®â®áâ¨)  -ç «ì®£® á®áâ®ï¨ï ¨ ®¯¥à â®à®¬ ¯¥à¥å®¤ . �à¨¬¥-¨¬ ãá«®¢¨¥ �¥àá¨¢ «ï{�¨â®  ª  ¬¯«¨âã¤ ¬ ¯¥à¥-å®¤ : hLMLSMS j F̂ (k;ksc) j S0MS0i== �SS0�MSMS0F (S)ML(k;ksc):�®£¤  ¤«ï ¬ âà¨æë ¯«®â®áâ¨ �̂f �A�(2L) + esc� ¯®-«ãç ¥¬ hLMLSMS j �̂f j LM 0LS0M 0Si== F (S)ML(k;ksc)hSMS j �̂i j S0M 0SiF (S0)M 0L (k;ksc)�:� «¥¥ ª ¦¤ãî ¨§  ¬¯«¨âã¤ ¢®§¡ã¦¤¥¨ï F (s)ML(k;ksc)¨ F (t)ML(k;ksc) ¢ á¨£«¥â®¬ (s) ¨ ¢ âà¨¯«¥â®¬ (t)á®áâ®ï¨ïå (S = 0; 1) , á®®â¢¥âáâ¢ãîé¨å § ¤ ®¬ã¬ £¨â®¬ã ª¢ â®¢®¬ã ç¨á«ã ML , ¡ã¤¥¬ § ¯¨áë-¢ âì ¢ ä®à¬¥ F (S)ML(k;ksc)� jF (S)ML j expfi�(S)MLg:�®¤áç¨â ¥¬ ç¨á«® ¥§ ¢¨á¨¬ëå ¯ à ¬¥âà®¢, ¢å®-¤ïé¨å ¢ íâ¨  ¬¯«¨âã¤ë, ¢§ï¢ ¤«ï ¯à¨¬¥à   ¨¡®«¥¥¨â¥à¥áë© ¯¥à¥å®¤ 2S ! 2P . � ãç¥â®¬ á¨¬¬¥âà¨¨à áá¬ âà¨¢ ¥¬®£® ¯à®æ¥áá  ¯® ®â®è¥¨î ª ®âà -¦¥¨î ¢ ¯«®áª®áâ¨ à áá¥ï¨ï (¥á«¨ ®áì z ¢ë¡à  ¢¤®«ì ®à¬ «¨ ª íâ®© ¯«®áª®áâ¨, â® F (s;t)ML=0 = 0) ¨å®ª §ë¢ ¥âáï â®«ìª® c¥¬ì: ¯® âà¨ ¯ à ¬¥âà  ¤«ï ª ¦-¤®© (á¨£«¥â®© ¨ âà¨¯«¥â®©)  ¬¯«¨âã¤ë:jF (s;t)+1 j; jF (s;t)�1 j; �(s;t) = �(s;t)+1 � �(s;t)�1¨ à §®áâì ä § ¬¥¦¤ã á¨£«¥â®© ¨ âà¨¯«¥â®©  ¬-¯«¨âã¤ ¬¨: �+1 = �(s)+1 � �(t)+1:



66 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 3�® áãé¥áâ¢ã, íâ® â®â ¦¥  ¡®à ¥§ ¢¨á¨¬ëå ¯ -à ¬¥âà®¢ ¤«ï ¯¥p¥å®¤  2S ! 2P ¬¥¦¤ã ¤¨áªà¥âë-¬¨ á®áâ®ï¨ï¬¨, ª®â®pë© ¨á¯®«ì§ã¥âáï ¯à¨   «¨§¥¯p®¡«¥¬ë ú¯®«®£® ®¯ëâ û ¯à¨¬¥¨â¥«ì® ª íªá¯¥-à¨¬¥â ¬ (e; e0) : ¤¨ää¥à¥æ¨ «ìë¥ á¥ç¥¨ï á¨£-«¥â®£® ¨ âà¨¯«¥â®£® ¢§ ¨¬®¤¥©áâ¢¨ï�d�d
�(s;t) = ���F (s;t)+1 ���2+ ���F (s;t)�1 ���2 ;à §®áâì ä § �(s;t) ��2(s;t)¨ ä ªâ®à P (s;t)l = 2 ���F (s;t)+1 ��� � ���F (s;t)�1 ������F (s;t)+1 ���2+ ���F (s;t)�1 ���2 ;á¢ï§ ë© á ¯ à ¬¥âà ¬¨ �â®ªá  P = (P1; P2; P3)ä®â®®¢, ¨á¯ãáª ¥¬ëå ¢®§¡ã¦¤¥ë¬  â®¬®¬: P1 ++iP2 = Pl e2i . �á¥ ®¨ ¬®£ãâ ¡ëâì ¯®«ãç¥ë ¨§íªá¯¥à¨¬¥â®¢ (e; e0 ) ¡¥§ ¨á¯®«ì§®¢ ¨ï ª ª¨å-«¨-¡® ¬®¤¥«¥© áâàãªâãàë  â®¬ . �®ª ¦¥¬, çâ® ¯à¨ ¨á-¯®«ì§®¢ ¨¨ ¯ãçª®¢ ¯®«ïà¨§®¢ ëå í«¥ªâà®®¢ â®¦¥ á ¬®¥ ¬®¦¥â ¡ëâì ®áãé¥áâ¢«¥® ¢ íªá¯¥p¨¬¥â å(e; 2e) ¯à¨¬¥¨â¥«ì® ª ¤¢ãåáâã¯¥ç âë¬ ¯à®æ¥áá ¬¢®§¡ã¦¤¥¨ï ¨ à á¯ ¤  ���.� ç «  ®¡áã¤¨¬, çâ® ¬®£ãâ ¤ âì íªá¯¥à¨¬¥âëá ¥¯®«ïà¨§®¢ ë¬¨ í«¥ªâà®ë¬ ¯ãçª®¬ ¨ ¬¨è¥-ìî ¡¥§ ¨§¬¥à¥¨ï ª ª¨å-«¨¡® § ¢¨áïé¨å ®â á¯¨ å à ªâ¥à¨áâ¨ª ª®¥ç®£® á®áâ®ï¨ï. �£«®¢®¥ à á¯à¥-¤¥«¥¨¥ í«¥ªâà®®¢, í¦¥ªâ¨pã¥¬ëå ¯p¨ à á¯ ¤¥ ���j Jii ¨ ¤¥â¥ªâ¨àã¥¬ëå   á®¢¯ ¤¥¨¥ á à áá¥ïë¬í«¥ªâà®®¬, ¤ ¥âáï ¢ëà ¦¥¨¥¬d2�d
scd
ej == 14� d�d
sc"1 + Xk=2;4;:::r 4�2k+ 1�k(Ji ! Jf )��Xq Akq(Ji; Ji)Ykq(�ej; 'ej)#:�î¤  ¢å®¤ïâ ¤¨ ¬¨ç¥áª¨¥ ¯ à ¬¥âàë à á¯ ¤ �k(Ji ! Jf ) ¨ ¯à¨¢¥¤¥ë¥ áâ â¨áâ¨ç¥áª¨¥ â¥§®àëà á¯ ¤ îé¥£®áï á®áâ®ï¨ï:Akq(Ji; Ji; �sc; 'sc) = �kq(Ji; Ji; �sc; 'sc)�00(Ji; Ji; �sc; 'sc) ;®â¥á¥ë¥ ª ®¯à¥¤¥«¥®¬ã  ¯à ¢«¥¨î ¢ë«¥â à áá¥ï®£® í«¥ªâà® . �  è¥¬ á«ãç ¥ ¢ª« ¤ë á¨£-«¥â®£® ¨ âà¨¯«¥â®£® ¢§ ¨¬®¤¥©áâ¢¨© ¢ ¬ âà¨æã¯«®â®áâ¨ ¨ á®®â¢¥âáâ¢¥® ¢ áâ â¨áâ¨ç¥áª¨¥ â¥§®-àë �kq(L; L)  ¤¤¨â¨¢ë: �kq(L; L) = w(s)�(s)(L; L)++w(t)�(t)(L; L) . �à¨ íâ®¬�(S)00 = 1p3����F (S)+1 ���2 + ���F (S)�1 ���2�;

�(S)10 = 1p2����F (S)+1 ���2� ���F (S)�1 ���2�;�(S)20 = 1p2 � 3����F (S)+1 ���2+ ���F (S)�1 ���2�;�(S)22 = ��(S)2�2�� = F (S)+1 �F (S)�1 ��:�¤¤¨â¨¢ë ¢ª« ¤ë íâ¨å ¢§ ¨¬®¤¥©áâ¢¨© ¨ ¢ ¤¢ ¦¤ë¤¨ää¥à¥æ¨ «ì®¥ á¥ç¥¨¥ (ª®àà¥«ïæ¨®ãî äãª-æ¨î) ¯à®æ¥áá  (e; 2e) :W ('ej) = 14� d�d
�(s)h1� P (s)l cos 2('ej� (s))i++ 34� d�d
�(t)h1� P (t)l cos 2('ej� (t))i:� á¯à¥¤¥«¥¨ï W (s)('ej) ¨ W (t)('ej) ¢®á¯à®¨§¢®¤ïâä®à¬ã ¨ ®à¨¥â æ¨î í«¥ªâà®®£® ®¡« ª  ¢ ���,¢®§¡ã¦¤¥®¬ ¯à¨ à áá¥ï¨¨ ¯ ¤ îé¥£® ¯ãçª . �®-®¡é¥ £®¢®àï, ®¨ à §«¨ç îâáï ¬¥¦¤ã á®¡®© §  áç¥â®¡¬¥®£® à áá¥ï¨ï. �¤ ª® ¢ ®¡áã¦¤ ¥¬®¬ ¢ p¨- â¥ íªá¯¥à¨¬¥â  ¨å ¢ª« ¤ë ¥ à §¤¥«ïîâáï.� ª®¥ à §¤¥«¥¨¥ ¢®§¬®¦® ¢ íªá¯¥à¨¬¥â¥(e; 2e) , £¤¥ ¬¨è¥ì ¨ ¯ ¤ îé¨© ¯ãç®ª í«¥ªâà®-®¢ ¯®«ïà¨§®¢ ë (  ¨ª ª¨å ¨§¬¥à¥¨© á¯¨®¢ëåå p ªâ¥p¨áâ¨ª ¢ ª®¥ç®¬ á®áâ®ï¨¨ ¬®¦¥â ¨ ¥ ¯à®-¢®¤¨âìáï). � ª, ¯à¨£®â®¢¨¢ ¬¨è¥ì ¨ ¯ãç®ª, ¯®«-®áâìî ¯®«ïà¨§®¢ ë¥ ª®««¨¥ à®, ¬®¦® ®âá¥çì¢ª« ¤ á¨£«¥â®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¨ ®¯p¥¤¥«¨âì ¢á¥âà¨ ¯ à ¬¥âà , ®â®áïé¨¥áï ª âà¨¯«¥â®¬ã ¢§ ¨¬®-¤¥©áâ¢¨î:W ('ej)���"" = � d�d
�(t)h1� P (t)l cos 2('ej� (t))i:�®¬¡¨¨àãï íâ¨ ¤ ë¥ á p¥§ã«ìâ â ¬¨ íªá¯¥à¨¬¥-â  (e; 2e) c ¥¯®«ïp¨§®¢ ë¬¨ í«¥ªâp®ë¬ ¯ãçª®¬¨ ¬¨è¥ìî, íªá¯¥à¨¬¥â â®à ¯®«ãç ¥â è¥áâì ¨§ ¯®«-®£®  ¡®à  á¥¬¨ ¯ à ¬¥âà®¢.�«ï ¯®«ãç¥¨ï ¥¤®áâ îé¥£® á¥¤ì¬®£® ¯ à ¬¥âà �+1 ¥®¡å®¤¨¬ë ¨§¬¥à¥¨ï á¯¨®¢ëå å à ªâ¥à¨á-â¨ª ª®¥ç®£® á®áâ®ï¨ï,  ¯p¨¬¥p áâ¥¯¥¨ ¤¥¯®«ï-à¨§ æ¨¨ T (�sc; 'sc) = (P?)f/(P?)i ¯®«ïà¨§®¢ ®£®¯ãçª  í«¥ªâà®®¢, ¯ ¤ îé¥£®   ¥¯®«ïà¨§®¢ ãî¬¨è¥ì, ¢ ¢ëp ¦¥¨¥ ¤«ï ª®â®p®© ï¢® ¢å®¤¨â à §-®áâì ä § �+1 :T (�sc; 'sc) = XM ����F (t)M ���2 + 2Re�F (s)M F (t)�M ��XM ����F (s)M ���2+ 3 ���F (t)M ���2� :�â ª, ú¯®«ë© ®¯ëâû ¤«ï ®¯à¥¤¥«¥¨ï  ¬¯«¨âã¤¢®§¡ã¦¤¥¨ï  ¢â®¨®¨§ æ¨®®£® á®áâ®ï¨ï âà¥¡ã¥ââà¥å íâ ¯®¢ ¨§¬¥à¥¨©. �ç¨âë¢ ï á®áâ®ï¨¥ íªá¯¥à¨-¬¥â «ìëå ¨áá«¥¤®¢ ¨© ¢ ä¨§¨ª¥ í«¥ªâà®- â®¬-ëå áâ®«ª®¢¥¨©, ¬®¦® ¤ã¬ âì, çâ® ®¨ ¥ ¯à¥¤-



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü3 67áâ ¢«ïîâáï ¢  áâ®ïé¥¥ ¢à¥¬ï ¥¢®§¬®¦ë¬¨. �®¤-à®¡®¥ ®¡áã¦¤¥¨¥ ¯p®¡«¥¬ë ¤ ® ¢ p ¡®â¥ [2].�¢â®à ¡« £®¤ à¥ �.�®àã §  ®¡áã¦¤¥¨¥.� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ �®áá¨©áª®-£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨© (£p â97-02-17673) ¨ ¯à®£à ¬¬ë ú�¨¢¥àá¨â¥âë �®áá¨¨ |äã¤ ¬¥â «ìë¥ ¨áá«¥¤®¢ ¨ïû (£à â 5340). �¨â¥à âãà 1. Balashov V.V. // J. de Physique. IV. 1993. 3, Coll C6. P. 59.2. Balashov V.V. // Intern. Symp. on (e; 2e) doublephotoionization and related topics. Frascati (Roma), July 31 |August 2 1997. Book of Abstracts. P. 11.�®áâã¯¨«  ¢ p¥¤ ªæ¨î04.12.98�������������� 621.3.09:621.373.1 ������� � ������ ������������ ����������������� ��� ��������� �������. �. �¥à¥¢ïª¨, �. �. �ãå®àãª®¢(ª ä¥¤à  à ¤¨®ä¨§¨ª¨)� áá¬®âà¥ë á«ãç ¨  ª çª¨   ¢ëá®ª®© !3 ¨ ¨§ª®© !2 ç áâ®â å. �áá«¥¤®¢ ë á¢®©áâ¢  ª¨-ª    ç áâ®â¥ âà¥âì¥© £ à¬®¨ª¨ ¨ á¢¥â«ëå á®«¨â®®¢   ç áâ®â å ¯¥à¢®© ¨ ¢â®à®©. �¨á«¥ë¬¨¬¥â®¤ ¬¨ à ááç¨â ë ®£¨¡ îé¨¥ ¤«ï á«ãç ¥¢ ¢ëá®ª®ç áâ®â®£® ª¨ª  ¯à¨ à §«¨çëå á®®â®è¥¨ïå£àã¯¯®¢ëå áª®à®áâ¥© ¨ ª®íää¨æ¨¥â®¢ ¥«¨¥©®áâ¨ ¤¢ãå ª  «®¢ âà¥åç áâ®â®£® ¯ à ¬¥âà¨ç¥áª®-£® ¢§ ¨¬®¤¥©áâ¢¨ï. �à¥¤«®¦¥ ¬¥â®¤ ¬ «ëå ¢®§¬ãé¥¨©, á ¯®¬®éìî ª®â®à®£® ¬®¦® ®¯¨áë¢ âì¯®¢¥¤¥¨ï  ¬¯«¨âã¤ ¢®«   ¡¥áª®¥ç®áâ¨.�¢¥¤¥¨¥�¥áâ æ¨® à®¥ âà¥åç áâ®â®¥ ¢§ ¨¬®¤¥©áâ¢¨¥¢®«®¢ëå ¯ ª¥â®¢, à á¯à®áâà ïîé¨åáï ¢ ¤¨á¯¥à£¨-àãîé¥© ª¢ ¤à â¨ç®-¥«¨¥©®© áà¥¤¥, ¨á¯®«ì§ã¥â-áï ¤«ï ä®à¬¨à®¢ ¨ï ª®à®âª¨å ¨¬¯ã«ìá®¢. �  ¡®«ì-è¨å à ááâ®ï¨ïå  ¡«î¤ ¥âáï ®¡à §®¢ ¨¥ ®£¨¡ î-é¨å ¥¨§¬¥®© ä®à¬ë: ª¨ª®¢, á¢¥â«ëå ¨ â¥¬ëåá®«¨â®®¢ [1]. � ¯ à ¬¥âà¨ç¥áª®¬ ãá¨«¨â¥«¥ ¯à¨  -«¨ç¨¨ à ááâà®©ª¨ £àã¯¯®¢ëå áª®à®áâ¥©   ®¤®© ¨§ç áâ®â ¢®§¡ã¦¤ ¥âáï ª¨ª (â¥¬ë© á®«¨â® ¨â¥-á¨¢®áâ¨),     ¤¢ãå ¤àã£¨å | á¢¥â«ë© á®«¨â® [1{5].�®«¨â®ë ¨ ª¨ª¨ ¬®£ãâ ¢®§¡ã¦¤ âìáï ª ª ¯à¨âà¥åç áâ®â®¬ (!1 + !2 = !3) , â ª ¨ ¯à¨ ¢ëà®¦¤¥-®¬ ¤¢ãåç áâ®â®¬ (!1+ !1 = !2) ¢§ ¨¬®¤¥©áâ¢¨ïå.�â¨ ¤¢  á«ãç ï ®¡ê¥¤¨ïîâáï ¯à¨ à á¯à®áâà ¥¨¨¢®«®¢ëå ¯ ª¥â®¢ á ªà âë¬¨ ç áâ®â ¬¨ !j = j! ,j = 1; 2; 3 . �à¨ â ª®¬ á®®â®è¥¨¨ ç áâ®â ¢®«ë ¬®-£ãâ ãç áâ¢®¢ âì ®¤®¢à¥¬¥® ¢ ¤¢ãå â¨¯ å ¢§ ¨¬®-¤¥©áâ¢¨ï: ! + 2! = 3! ¨ ! + ! = 2! . � ¥¥ ¡ë«¨à áá¬®âà¥ë á«ãç ¨ ¢§ ¨¬®¤¥©áâ¢¨ï ¯à¨  ª çª¥  ç áâ®â¥ !2 . �  áâ®ïé¥© à ¡®â¥ á ¯®¬®éìî ¬¥â®¤ ¬ «ëå ¢®§¬ãé¥¨© [2]  ©¤¥ë ç¨á«¥ë¥ à¥è¥¨ï¤«ï ®£¨¡ îé¨å ª¨ª  ¢ëá®ª®ç áâ®â®©  ª çª¨  ç áâ®â¥ !3 ¨ á¢¥â«ëå á®«¨â®®¢ ¯¥à¢®© ¨ ¢â®à®© £ à-¬®¨ª. � «¨§ § ¢¨á¨¬®áâ¨ ¯ à ¬¥âà®¢ á®«¨â®®¢®â áª®à®áâ¨ ¨å à á¯à®áâà ¥¨ï ¢ë¯®«¥ ¯à¨ à §-«¨çëå á®®â®è¥¨ïå ª®íää¨æ¨¥â®¢ ¥«¨¥©®áâ¨¤¢ãå ª  «®¢ âà¥åç áâ®â®£® ¯ à ¬¥âà¨ç¥áª®£® ¢§ -¨¬®¤¥©áâ¢¨ï.�à ¢¥¨ï ¤«ï ®£¨¡ îé¨å ¨ ¨å ç¨á«¥ë¥à¥è¥¨ï�ãáâì ¢ ª¢ ¤à â¨ç®-¥«¨¥©®© áà¥¤¥ à á¯à®-áâà ïîâáï âà¨ ¢®«®¢ëå ¯ ª¥â , ¢§ ¨¬®¤¥©áâ¢¨¥

ª®â®àëå ®¯¨áë¢ ¥âáï á«¥¤ãîé¥© á¨áâ¥¬®© ãà ¢¥-¨© [1]: v1c@B1@� = �3B3B2 � �2B2B1;v2c@B2@� = 2�3B3B1 � �2B21 ;v3c@B3@� = �3�3B1B2; (1)£¤¥ B1 , B2 ¨ B3 | ¤¥©áâ¢¨â¥«ìë¥  ¬¯«¨âã¤ë,uj | £àã¯¯®¢ë¥ áª®à®áâ¨, � = t � z=uc | ¢à¥-¬ï ¢ á®¯à®¢®¦¤ îé¥© á®«¨â®ë á¨áâ¥¬¥ ª®®à¤¨ â,vjc = u�1j � u�1c | à ááâà®©ª¨ ®¡à âëå £àã¯¯®¢ëåáª®à®áâ¥© ¨ �2; �3 | ª®íää¨æ¨¥âë ¥«¨¥©®á-â¨ ¤¢ãåç áâ®â®£® ¨ âà¥åç áâ®â®£® ¢§ ¨¬®¤¥©áâ¢¨©á®®â¢¥âáâ¢¥®. �§ (1) á«¥¤ã¥â, çâ® ¢á¥ £ à¬®¨ª¨ãç áâ¢ãîâ ¢ ®¡é¥¬ ¯ à ¬¥âà¨ç¥áª®¬ ¢§ ¨¬®¤¥©áâ-¢¨¨ (ç«¥ë, á®¤¥à¦ é¨¥ �3 ),   ¯¥à¢ ï ¨ ¢â®à ï |¢ ¯à®æ¥áá¥ ã¤¢®¥¨ï ¨ ¤¥«¥¨ï ç áâ®âë (ç«¥ë á �2 ).�¨áâ¥¬  (1) ®¡« ¤ ¥â ¤¢ã¬ï ¨â¥£à « ¬¨ ¤¢¨¦¥-¨ï, ¢¥«¨ç¨  ª®â®àëå á®åà ï¥âáï ¢ ¯à®æ¥áá¥ à á-¯à®áâà ¥¨ï ¢®«. �¥à¢ë© ¨§ ¨å ¯à¥¤áâ ¢«ï¥â á®-¡®©   «®£ § ª®  á®åà ¥¨ï í¥à£¨¨:v1cB21 + v2cB22 + v3cB23 =W0:�â®à®© ¨â¥£à « ¤¢¨¦¥¨ï ¬®¦® ¯à¨¢¥áâ¨ ª ¢¨¤ã2v1c�3B21 � v3c�2B1B3 + v3c�3B23 = CjFj ;£¤¥ ¢ ¯à ¢®© ç áâ¨ Cj | ª®áâ â  ¨â¥£à¨à®¢ ¨ï,  äãªæ¨ï Fj ¨¬¥¥â à §«¨çë¥ ä®à¬ë § ¯¨á¨ ¢ § -¢¨á¨¬®áâ¨ ®â á®®â®è¥¨ï ¬¥¦¤ã ª®íää¨æ¨¥â ¬¨¥«¨¥©®áâ¨ ¨ à ááâà®©ª ¬¨ £àã¯¯®¢ëå áª®à®áâ¥©.


