
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò3 23��� 512.815.6 �� ������������-���������� ��������������������� ������ �� ����� Bn�.�. �«ì¨­(ª ä¥¤à  ¬ â¥¬ â¨ª¨)� áâ âì¥ ®¯¨áë¢ îâáï ä¥à¬¨®­­ë¥ ¯à¥¤áâ ¢«¥­¨ï  «£¥¡àë �¨ á¥à¨¨ Bn . �ëç¨á«¥­ëª®¬¬ãâ æ¨®­­ë¥ á®®â­®è¥­¨ï ¤«ï ®¡à §ãîé¨å ®áæ¨««ïâ®à­®-ä¥à¬¨®­­®©  «£¥¡àë.1. �áæ¨««ïâ®à­®-ä¥à¬¨®­­ ï à¥ «¨§ æ¨ï Bn� áâ âì¥ ®¯¨áë¢ îâáï ä¥à¬¨®­­ë¥ ¯à¥¤áâ ¢«¥-­¨ï  «£¥¡àë �¨ á¥à¨¨ Bn . �ãáâì�= [+"i + "j ;�"i � "j ;+"i;�"i]| ª®à­¥¢ ï á¨áâ¥¬ , á®®â¢¥âáâ¢ãîé ï  «£¥¡à¥�¨ Bn . �ãé¥áâ¢ãîâ n+1 ®¯¥à â®à®¢ â ª¨å, çâ® í«¥-¬¥­âë ¡ §¨á  � àâ ­ {�¥©«ï § ¤ îâáï á«¥¤ãîé¨¬¨á®®â­®è¥­¨ï¬¨:Hi = c+i ci�c+i+1ci+1 (16 i6 n�1); Hn = 2c+n cn�1;E+"i+"j = c+i c+j ; E�"i�"j = cicj ;E+"i = c0c+i ; E�"i = c+0 ci:� ¤ ­­®© áâ âì¥ ¡ã¤¥â à áá¬ âà¨¢ âìáï â®«ìª®¡ §¨á �¥¢ ««¥. �¥­¥à â®àë  «£¥¡àë Bn ¢ íâ®¬¡ §¨á¥ § ¯¨áë¢ îâáï á«¥¤ãîé¨¬ ®¡à §®¬:Hi = c+i ci�c+i+1ci+1 (16 i6 n�1); Hn = 2c+n cn�1;E+i = c+i ci+1; E�i = cic+i+1;E+n = c0c+n ; E�n = c+0 cn:�®¬¬ãâ æ¨®­­ë¥ á®®â­®è¥­¨ï ¬¥¦¤ã í«¥¬¥­â -¬¨ �¥¢ ««¥ ¨ � àâ ­  â ª®¢ë:[Hi;Hj ] = 0; [Hi; E�j ] =�KijE�j ;[E�i; Ej ] = �i;jHi; (1)£¤¥ Kij | ¬ âà¨æ  � àâ ­  ¤«ï  «£¥¡àë Bn .�ª ¦¥¬  ­â¨ª®¬¬ãâ æ¨®­­ë¥ á®®â­®è¥­¨ï ¤«ï¢¢¥¤¥­­ëå ¢ëè¥ ®¯¥à â®à®¢ ( [ ; ]+ ®§­ ç ¥â  ­â¨-ª®¬¬ãâ â®à). � áá¬®âà¨¬ á­ ç «  á«ãç © n > l;m> 1 :[cl; cm]+ = [c+l ; c+m]+ = 0; [cl; c+m]+ = �l;m: (2)�¯¥à â®à c0 ®¡« ¤ ¥â á«¥¤ãîé¨¬¨ á¢®©áâ¢ ¬¨:[c0; ck]+ = [c+0 ; c+k ]+ = [c0; c+k ]+ = 0; n> k > 1; (3)[c0; c+0 ] = 0: (4)�®®â­®è¥­¨¥ [c0; c+0 ] = 0 á«¥¤ã¥â ¨§ â®£® ä ª-â , çâ® c+0 c0 = c0c+0 = 1 . �®®â­®è¥­¨ï (2){(4) «¥£ª®¯à®¢¥àïîâáï ¯àï¬ë¬ ¢ëç¨á«¥­¨¥¬ á ¯®¬®éìî (1).� § ª«îç¥­¨¥ á«¥¤ã¥â ®â¬¥â¨âì ¥é¥ ®¤­® ¢ ¦­®¥á¢®©áâ¢®: c20 = c+20 =�1 (c¬. [2]).

2. �¥à¥å®¤ ª ¤àã£®¬ã ¯à¥¤áâ ¢«¥­¨î�¯¥à â®àë ci , c+i , i > 0 , ®¡à §ãîâ ®áæ¨««ïâ®à-­®-ä¥à¬¨®­­ãî  «£¥¡àã, ­® ¤®¡ ¢«¥­¨¥ ®¯¥à â®à®¢c0 , c+0 ¯à¨¢®¤¨â ª â®¬ã, çâ® ¯®«ãç¥­­ë¥ ¢ëè¥ ª®¬¬ã-â æ¨®­­ë¥ á®®â­®è¥­¨ï ­¥ ¤ îâ âà¥¡ã¥¬ãî  «£¥¡àã,â ª ª ª [c0; c+0 ]+ 6= 1 . �®«®¦¥­¨¥ ¬®¦­® ¯®¯à ¢¨âì¯¥à¥å®¤®¬ ª ¨­®¬ã ¯à¥¤áâ ¢«¥­¨î  «£¥¡àë �¨ Bn .�«¥¬¥­âë  «£¥¡àë Bn ¬®£ãâ ¡ëâì â ª¦¥ ¢ëà ¦¥­ëç¥à¥§ ¤àã£¨¥ 2n + 1 ä¥à¬¨®­­ë¥ ®¯¥à â®àë b�j ,n> j > 1 ¨ b0 . �ãáâì ¬¥¦¤ã ®¯¥à â®à ¬¨ b ¨ c¨¬¥îâáï á®®â­®è¥­¨ïcj = (1=p2)(bj + b+�j); c+j = (1=p2)(b+j + b�j);j 6= 0;c0 = i(b0 + b+0 ); c+0 =�i(b0 + b+0 ):�ãáâì ®¯¥à â®àë bj , j = �n; : : : ; n , | ä¥à¬¨®­-­ë¥, â. ¥. [bk; b+j ]+ = �k;j; k; j =�n; : : : ; n;â®£¤  «¥£ª® ¯à®¢¥à¨âì, çâ® á®®â­®è¥­¨ï (1){(4) ¨c20 = c+20 =�1 ¢ë¯®«­ïîâáï.� ­®¢®¬ ¯à¥¤áâ ¢«¥­¨¨ í«¥¬¥­âë ¡ §¨á �¥¢ ««¥§ ¯¨áë¢ îâáï á«¥¤ãîé¨¬ ®¡à §®¬:Hj = b+j bj � b+�jb�j � b+j+1bj+1+ b+�j�1b�j�1;n� 1> j > 1;Hn = 2(b+n bn � b+�nb�n);Ei = b+j bj+1 � b+�j�1b�j; n� 1> j > 1;E�j = b+j+1bj � b+�jb�j�1; n� 1> j > 1;En =p2(b+0 b�n� b+n b0); E�n =p2(b+0 bn� b+�nb0):� ¬¥â¨¬, çâ® ¢ ¯®á«¥¤­¨å ¤¢ãå à ¢¥­áâ¢ å ®¯ãé¥-­ë ª®¬¯«¥ªá­ë¥ ¥¤¨­¨æë,   ¨¬¥­­® i ¨ �i , á®®â¢¥â-áâ¢¥­­®, â ª ª ª ®­¨ ­¥ ¢«¨ïîâ ­  ª®¬¬ãâ æ¨®­­ë¥á®®â­®è¥­¨ï.�ª ¦¥¬ ®¤­® ¨­â¥à¥á­®¥ á¢®©áâ¢®. � áá¬®âà¨¬ «£¥¡àã B2 , ¡ §¨á �¥¢ ««¥ ª®â®à®© ¢ëà ¦¥­ ç¥à¥§ä¥à¬¨®­­ë¥ ®¯¥à â®àë bi , ¨ à áá¬®âà¨¬ á«¥¤ãîé¨¥®¯¥à â®àë: H = 2(b+1 b1 � b+�1b�1);X =E"1 =p2(b+0 b�1 � b+1 b0); Y =E+"1 :12 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò3



24 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò3�â¨ ®¯¥à â®àë § ¤ îâ ¢«®¦¥­¨¥  «£¥¡àë �¨ A1¢ B2 .�¥à¥å®¤ ®â ¯à¥¤áâ ¢«¥­¨ï á ®¯¥à â®à ¬¨ c ª®¯¥à â®à ¬ b ¯®­ ¤®¡¨âáï â ª¦¥ ¤«ï ¯®«ãç¥­¨ïáâ àè¨å ¢¥á®¢ëå á®áâ®ï­¨©. �®¤à®¡­® íâ®â ¢®¯à®á¡ã¤¥â à áá¬®âà¥­ ¢ ¯. 4.3. �®¬¬ãâ æ¨®­­ë¥ á®®â­®è¥­¨ï�à¥¤áâ ¢¨¢ ®¡à §ãîé¨¥ �¥¢ ««¥ ç¥à¥§ ä¥à¬¨-®­­ë¥ ®¯¥à â®àë, ¯àï¬ë¬ ¢ëç¨á«¥­¨¥¬ ¯®«ãç¨¬ª®¬¬ãâ æ¨®­­ë¥ á®®â­®è¥­¨ï ¬¥¦¤ã ®¡à §ãîé¨¬¨�¥¢ ««¥ ¨ b+i ( [ ; ] ®§­ ç ¥â ª®¬¬ãâ â®à):[E�n; bi] =p2(�i;�nb0 � �i;0bn); i=�n; : : : ; n; (5)[E�n; b+i ] =p2(�i;nb+0 ��i;0b+�n); i=�n; : : : ; n; (6)[E�j ; b+i ] = �i;jb+j+1 � �i;�j�1b+�j;i=�n; : : : ; n; j = 1; : : : ; n� 1; (7)[E�j; bi] = �i;�jb�i�1 � �i;j+1bj;i=�n; : : : ; n; j = 1; : : : ; n� 1; (8)�áâ «®áì ¯®«ãç¨âì ª®¬¬ãâ æ¨®­­ë¥ á®®â­®è¥-­¨ï ¤«ï Ei . � ¬¥â¨¬, çâ® ¨¬¥¥â ¬¥áâ® á®®â­®è¥­¨¥E�i =E+i . �¥£ª® ¯®ª § âì, çâ®[Ei; bk] =�[E�i; b+k ]+; [Ei; b+k ] =�[E�i; bk]+:� ª¨¬ ®¡à §®¬, ¢á¥ ­¥®¡å®¤¨¬ë¥ ª®¬¬ãâ â®àë¬®¦­® ¯®«ãç¨âì, ¨á¯®«ì§ãï ä®à¬ã«ë (5){(8).4. �â àè¨¥ ¢¥á®¢ë¥ á®áâ®ï­¨ï�ãáâì �i , n > i > 1 , | äã­¤ ¬¥­â «ì­ë¥ ¢¥á  «£¥¡àë Bn . � ª ¨§¢¥áâ­®, ®­¨ ¢ëà ¦ îâáï ç¥à¥§í«¥¬¥­âë ¬ âà¨æë di;j , ®¡à â­®© ¬ âà¨æ¥ � àâ ­ ,¯® á«¥¤ãîé¥¬ã ¯à ¢¨«ã: h�i; �ji = di;j , ¯à¨ç¥¬ ¤«ïá¥à¨¨ Bn ¯®«ãç ¥âáï á«¥¤ãîé¥¥:�i = X16m6i "m; ¥á«¨ i 6= n; �n = 12 X16m6n "m:�®®â¢¥âáâ¢ãîé¨¥ äã­¤ ¬¥­â «ì­ë¬ ¢¥á ¬ áâ àè¨¥¢¥á®¢ë¥ á®áâ®ï­¨ï j�ii ®¯à¥¤¥«ïîâáï á®®â­®è¥-­¨ï¬¨Hjj�ii= �i;j j�ii; E+j j�ii= 0; 16 i; j 6 n; (9)E�j j�ii= 0; ¥á«¨ j 6= i; ¨ E�ij�ii 6= 0: (10)�¯¥à â®àë b+i+1 ¢ ¯®«­®©  ­ «®£¨¨ á ª¢ ­â®¢®© ¬¥-å ­¨ª®© ¤¥©áâ¢ãîâ ª ª ¯®¢ëè îé¨¥, â. ¥. ¯¥à¥¢®¤ïâi-ç áâ¨ç­ãî ¢®«­®¢ãî äã­ªæ¨î (¢¥á®¢®¥ á®áâ®ï­¨¥)¢ (i+1)-ç áâ¨ç­ãî,   ¨¬¥­­®j�ii= b+i b+i�1 : : : b+1 j0i; h�ij= h0jb1b2 : : : bi;16 i6 n� 1: (11)�¯¥à â®àë bj ¤¥©áâ¢ãîâ ª ª ¯®­¨¦ îé¨¥:j�ii= bi+1j�i+1i:

�ëà ¦¥­¨ï (11) ¯à®¢¥àïîâáï ¯àï¬®© ¯®¤áâ ­®¢-ª®© ¢ ¢ëà ¦¥­¨ï (9){(10), â¥¯¥àì ®áâ «®áì ­ ©â¨¯®á«¥¤­¥¥ ¢¥á®¢®¥ á®áâ®ï­¨¥. �à §ã § ¬¥â¨¬, çâ®j�ni 6= b+n j�n�1i . �â® á¢ï§ ­® á â¥¬, çâ® ¢ëà ¦¥­¨ïE�n , Hn ç¥à¥§ ä¥à¬¨®­­ë¥ ®¯¥à â®àë ­¥ áå®¦¨ á¢ëà ¦¥­¨ï¬¨ ¤«ï E�i , Hi , i 6= n .�®¦­® ¯®«ãç¨âì ¢¥á®¢ë¥ á®áâ®ï­¨ï á ®âà¨æ -â¥«ì­ë¬¨ ¨­¤¥ªá ¬¨ á«¥¤ãîé¥£® ¢¨¤ :j��pi � b+�p�1b+�p�2 : : : b+�nb+n : : : b+1 j0i:�¤­ ª® ¤«ï íâ¨å ¢¥á®¢ëå á®áâ®ï­¨© ��p = �p ,â. ¥. ¨å ­¥«ì§ï ­ §¢ âì ­®¢ë¬¨. � ª¨¬ ®¡à §®¬,¯¥à¥å®¤ ®â j��pi ª j�pi íª¢¨¢ «¥­â¥­ § ¬¥­¥ bj ­ b+�j . � ¨â®£¥ ¯®«ãç ¥¬ á«¥¤ãîé¨© ­ ¡®à ¯à ¢¨«:b+j j�pi= 0; 06 j 6 p;bj j�pi= 0; j > p[ j 6�1;b�j j��pi= 0; 06 j 6 p;b+�jj��pi= 0; j > p[ j 6�1:� áá¬®âà¨¬ ¢ëà ¦¥­¨ï b+n : : : b+1 j0i ¨ b+�1b+n�1 : : :: : : b+1 j0i . �â¬¥â¨¬, çâ®Hib+n : : : b+1 j0i= (2�i;n + �i;n�2)b+n : : : b+1 j0i;Hib+�1b+n�1 : : : b+1 j0i== (��i;1 + �i;n�1 � �i;n�2)b+�1b+n�1 : : : b+1 j0i:� ª¨¬ ®¡à §®¬, ¯®«ãç ¥âáï á«¥¤ãîé¥¥:b+n : : : b+1 j0i= j2�n + �n�2i;b+�1b+n�1 : : : b+1 j0i= j � �1 + �n�1 � �n�2i:�â¨¬¨ ¤¢ã¬ï ¢ëà ¦¥­¨ï¬¨ § ¢¥àè ¥âáï ¯¥à¥ç¨á-«¥­¨¥ ¢á¥å ¢®§¬®¦­ëå áâ àè¨å ¢¥á®¢ëå á®áâ®ï­¨©.� § ª«îç¥­¨¥ § ¬¥â¨¬, çâ® ¯à¥¤áâ ¢«¥­¨ï, £¥­¥à¨-àã¥¬ë¥ ¯®á«¥¤­¨¬¨ ¤¢ã¬ï á®áâ®ï­¨ï¬¨, ï¢«ïîâáï­¥¯à¨¢®¤¨¬ë¬¨, ­®, ®ç¥¢¨¤­®, ­¥ äã­¤ ¬¥­â «ì-­ë¬¨.�¢â®à ¡« £®¤ à¥­ �.�. �¢ç¨­­¨ª®¢ã §  ¯®«¥§­ë¥§ ¬¥ç ­¨ï ¨ ¢­¨¬ ­¨¥ ª à ¡®â¥.�¨â¥à âãà 1. Gervais J., Saveliev M. // W-geometry of the Toda systemsassociated with non-exceptional simple Lie algebras. PreprintLPTENS93/47.2. Bourbaki N. Elements de Mathematiques, Groups et Algebresde Lie. Paris, 1968.3. �®â® �., �à®ááå ­á �. �®«ã¯à®áâë¥  «£¥¡àë �¨. �®¢®ªã§-­¥æª, 1998.4. Dictionary on Lie Algebras and Superalgebras. AcademicPress, 2000. �®áâã¯¨«  ¢ p¥¤ ªæ¨î16.12.03


