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� ���������� �������������� �������� 163������������ ���������� �� ���������Ǒ�������������� Ǒ��������������������� ���������� �Ǒ�������������Ǒ�������� ���ǑǑ �� ����������� �������.�. � ¬ § ®¢1. � à ¡®â å �.�. �à®ä¨¬®¢  [1℄{[3℄ ¯®áâà®¥  â¥®à¨ï ¢¯®«¥ ¨â¥£à¨àã¥¬ëå £ ¬¨«ìâ®®Ä¢ëå á¨áâ¥¬   â¥§®àëå à áè¨à¥¨ïå  «£¥¡à �¨. � à ¡®â¥ �.�. �à®ä¨¬®¢  [4℄ ¯®ª § ®, çâ®,¨á¯®«ì§ãï íâ¨  «£®à¨â¬ë, ¬®�® ¢ ï¢®¬ ¢¨¤¥ áâà®¨âì ª ®¨ç¥áª¨¥ ª®®à¤¨ âë   ®à¡¨â åª®¯à¨á®¥¤¨¥®£® ¯à¥¤áâ ¢«¥¨ï £àã¯¯ �¨. �¥«ì  áâ®ïé¥© à ¡®âë { ï¢®¥ ¯®áâà®¥¨¥ ª ®Ä¨ç¥áª¨å ª®®à¤¨ â   ®à¡¨â å ª®¯à¨á®¥¤¨¥®£® ¯à¥¤áâ ¢«¥¨ï â¥§®àëå à áè¨à¥¨© á¯¥æ¨Ä «ìëå ¨«ì¯®â¥âëå £àã¯¯ �¨ à §¬¥à®áâ¨ ¤¥¢ïâì.�  áâ®ïé¥¥ ¢à¥¬ï ¨¬¥¥âáï ¬®£® à ¡®â, ¯®á¢ïé¥ëå ¯®áâà®¥¨î ª ®¨ç¥áª¨å ª®®à¤¨ â  á¨¬¯«¥ªâ¨ç¥áª¨å ¬®£®®¡à §¨ïå. � à ¡®â¥�.�¥àì [5℄ ¤«ï  å®�¤¥¨ï £«®¡ «ìëå á¨¬¯«¥ªÄâ¨ç¥áª¨å ª®®à¤¨ â   ®à¡¨â å ¬ ªá¨¬ «ì®© à §¬¥à®áâ¨ ª®¯à¨á®¥¤¨¥®£® ¯à¥¤áâ ¢«¥¨ï¨«ì¯®â¥âëå £àã¯¯ �¨ ¨á¯®«ì§®¢ «¨áì æ¥¯®çª¨ ¨¤¥ «®¢ G1 ⊂ G2 ⊂ · · · ⊂ Gn = G ¢  «£¥¡à¥�¨, â ª¨¥, çâ® dimGi=Gi−1 = 1, ¨ ¨¢ à¨ âë ¯à¥¤áâ ¢«¥¨ïAd∗ £àã¯¯ �¨, ®â¢¥ç îé¨å ¨¤¥Ä « ¬Gi, i = 1; : : : ; n = dimG, ¯®¤¨¬ «¨áì á ¯®¬®éìî ¥áâ¥áâ¢¥®© ¯à®¥ªæ¨¨ �i :G∗ → G∗i  G∗. � ¨â®£¥ ¯®«ãç «¨áì âà¥¡ã¥¬ë¥ ª®®à¤¨ âë. � à ¡®â¥ �. �¨¬á  [6℄ ¯®áâà®¥ë ª ®¨ç¥áª¨¥ª®®à¤¨ âë ¢ á«ãç ¥ ¡®à¥«¥¢áª®© ¯®¤£àã¯¯ë £àã¯¯ë sl(4;R)   ®à¡¨â å â¨¯ �®¤ .�«ï ®à¡¨â ®¡Äé¥£® ¯®«®�¥¨ï ª®¯à¨á®¥¤¨¥®£® ¯à¥¤áâ ¢«¥¨ï ¢¥àå¥âà¥ã£®«ìëå ¥¢ëà®�¤¥ëå ¬ âà¨æç¥â¢¥àâ®£® ¯®àï¤ª  ¯à¥¤«®�¥  ï¢ ï ª®áâàãªæ¨ï ª ®¨ç¥áª¨å ª®®à¤¨ â ¢ à ¡®â¥ �. �®¢ Äª  [7℄.2. �¢¥¤¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï. Ǒãáâì R[x℄=(x2) { ä ªâ®àª®«ìæ® ª®«ìæ  ¬®£®ç«¥®¢ ¯®¨¤¥ «ã, ¯®à®�¤¥®¬ã x2. �á«¨ e1; : : : ; en { ¡ §¨á  «£¥¡àë �¨ G, â® e1; : : : ; en, "e1; : : : ; "en {¡ §¨á  «£¥¡àë �¨ 
(G) = G ⊗ (R[x℄=(x2)), £¤¥ " = �(x) ¨ � : R[x℄ → R[x℄=(x2) { ¥áâ¥áâ¢¥Ä ï ¯à®¥ªæ¨ï. �®®à¤¨ âë ¢ á®¯àï�¥®¬ ¯à®áâà áâ¢¥ 
(G)∗ ¢ ¡ §¨á¥, ¤ã «ì®¬ ª e1; : : : ; en,"e1; : : : ; "en ∈ 
(G), ®¡®§ ç¨¬ ç¥à¥§ xi, yj (i; j = 1; : : : ; n = dimG), ¯à¨ç¥¬ xi ®â®á¨âáï ª ei,  yj { ª ¡ §¨áã "ej ∈ ("G)∗, £¤¥ e1; : : : ; en { ¤ã «ìë© ¡ §¨á ¢G∗, â.¥. ei(ej) = Æij .� à ¡®â å �.�. �à®ä¨¬®¢  [1℄, [2℄, [4℄ ¯à¥¤«®�¥ ¢ ¡®«¥¥ ®¡é¥© á¨âã æ¨¨ á«¥¤ãîé¨©  «£®Äà¨â¬ ¯à®¤®«�¥¨ï äãªæ¨© á ¯à®áâà áâ¢ G∗   ¯à®áâà áâ¢® 
(G)∗. �á«¨ F (x) { äãªæ¨ï  ¯à®áâà áâ¢¥G∗, â® ¯®«®�¨¬ A(F ) = {F (1); F (2)} (á¬. [4℄), £¤¥(1) F (1)(x; y) = F (y); F (2)(x; y) = n
Xi=1 �F (y)�yi xi:�  è¥© ª®áâàãªæ¨¨ ª ®¨ç¥áª¨å ª®®à¤¨ â áãé¥áâ¢¥ãî à®«ì ¡ã¤¥â ¨£à âì á«¥¤ãîé ï�¥®à¥¬  1 [4℄. Ǒãáâì äãªæ¨¨ p1; : : : ; ps, q1; : : : ; qs, ®¯à¥¤¥«¥ë¥   ¯à®áâà áâÄ¢¥ G∗, á®¯àï�¥®¬ ª  «£¥¡à¥ �¨ G (¨«¨   ¥ª®â®à®¬ ®âªàëâ®¬ ¯®¤¬®�¥áâ¢¥U ⊂ G∗), ¤ îâ ª ®¨ç¥áª¨¥ ª®®à¤¨ âë   ¢á¥å ®à¡¨â å ®¡é¥£® ¯®«®�¥¨ï ª®¯à¨á®Ä¥¤¨¥®£® ¯à¥¤áâ ¢«¥¨ï £àã¯¯ë �¨ G, ®â¢¥ç îé¥©  «£¥¡à¥ �¨ G, â.¥.

{pi; pj} = {qi; qj} = 0; {pi; qj} = Æij ; i; j = 1; : : : ; n:�®£¤  äãªæ¨¨ P1 = p(1)1 ; : : : ; Ps = p(1)s ; Ps+1 = p(2)1 ; : : : ; P2s = p(2)s ;Q1 = q(2)1 ; : : : ; Qs = q(2)s ; Qs+1 = q(1)1 ; : : : ; Q2s = q(1)s ; 6*



164 � ���������� �������������� ��������®¯à¥¤¥«¥ë¥   ¯à®áâà áâ¢¥ 
(G)∗ (¨«¨   ¥ª®â®à®¬ ®âªàëâ®¬ ¯®¤¬®�¥áâÄ¢¥ bU ⊂ 
(G)∗), ¤ îâ ª ®¨ç¥áª¨¥ ª®®à¤¨ âë   ¢á¥å ®à¡¨â å ®¡é¥£® ¯®«®�¥¨ïª®¯à¨á®¥¤¨¥®£® ¯à¥¤áâ ¢«¥¨ï £àã¯¯ë �¨ 
(G), ®â¢¥ç îé¥©  «£¥¡à¥ �¨ 
(G), â.¥.
{Pi; Pj} = {Qi; Qj} = 0; {Pi; Qj} = Æij; i; j = 1; : : : ; 2n:�¤¥áì äãªæ¨¨ p(l)i , q(l)j ®¯à¥¤¥«¥ë à ¢¥áâ¢®¬ (1) (l = 1; 2, i; j = 1; : : : ; n).3. �ë ¯à¨¬¥¨¬  «£®à¨â¬ �.�. �à®ä¨¬®¢  ª â ª¨¬ ¨«ì¯®â¥âë¬  «£¥¡à ¬ �¨ G,dimG = 9, çâ® dimG0 = 8, £¤¥ G0 { ¬ ªá¨¬ «ìë©  ¡¥«¥¢ ¨¤¥ « ¢ G. � à ¡®â¥ [8℄ ¯®Ä«ãç¥  ¯®« ï ª« áá¨ä¨ª æ¨ï â ª¨å  «£¥¡à �¨. � §®¢¥¬ â ªãî  «£¥¡àã �¨ á¯¥æ¨ «ì®©¨«ì¯®â¥â®©.4. �¥®à¥¬  2. Ǒãáâì G { á¯¥æ¨ «ì ï ¨«ì¯®â¥â ï  «£¥¡à  �¨, dimG = 9. �®£¤ ®¤®¢à¥¬¥®   ¢á¥å ®à¡¨â å Os, s = 1; 2; : : : , ®¡é¥£® ¯®«®�¥¨ï ª®¯à¨á®¥¤¨¥®£®¯à¥¤áâ ¢«¥¨ï £àã¯¯ë �¨ Gs, ®â¢¥ç îé¥©  «£¥¡à¥ �¨Gs = (: : : (G⊗ R[x1℄=(x21))⊗ : : :)⊗ R[xs℄=(x2s);¢ ï¢®¬ ¢¨¤¥ á ¯®¬®éìî  «£®à¨â¬  A áâà®ïâáï :  ) ª ®¨ç¥áª¨¥ ª®®à¤¨ âë; ¡)¯«®áª¨¥ á¨¬¯«¥ªâ¨ç¥áª¨¥ á¢ï§®áâ¨ �ijk; ¢) ¢¯®«¥ ¨â¥£à¨àã¥¬ë¥ £ ¬¨«ìâ®®¢ë á¨áÄâ¥¬ë,   â®à å �¨ã¢¨««ï ª®â®àëå ®¡®¡é¥ë¥ ¨¤¥ªáë � á«®¢  ¥âà¨¢¨ «ìë ®âÄ®á¨â¥«ì® á¢ï§®áâ¨ �ijk.�®ª § â¥«ìáâ¢®. � à ¡®â¥ [8℄ ¤®ª § ®, çâ® ¨¬¥¥âáï 7 â¨¯®¢ á¯¥æ¨ «ìëå  «£¥¡à �¨.Ǒà¨¬¥ïï íâã ª« áá¨ä¨ª æ¨î,   â ª�¥ ¨¢ à¨ âë ª®¯à¨á®¥¤¨¥®£® ¯à¥¤áâ ¢«¥¨ï [8℄, ¬ë¬®�¥¬ ¢ ï¢®¬ ¢¨¤¥ ¢ë¯¨á âì ª ®¨ç¥áªãî á¨¬¯«¥ªâ¨ç¥áªãî áâàãªâãàã !   ®à¡¨â å ®¡é¥£®¯®«®�¥¨ï. �à®¬®§¤ª¨¥ ¢ëç¨á«¥¨ï, ¨á¯®«ì§ãîé¨¥ ¢¨¤ ä®à¬ë!, ¯®§¢®«ïîâ  ©â¨ ¢ ï¢®¬ ¢¨¤¥ª ®¨ç¥áª¨¥ ª®®à¤¨ âë áà §ã   ¢á¥å ®à¡¨â å, â.¥. ¬®�® ãª § âì â ª¨¥ äãªæ¨¨   ®âªàëâ®¬¢áî¤ã ¯«®â®¬ ¯®¤¬®�¥áâ¢¥ ¢G∗, ª®â®àë¥ ¯®á«¥ ®£à ¨ç¥¨ï   ®à¡¨âë ®¡é¥£® ¯®«®�¥¨ï ¤ Äîâ â ¬ ª ®¨ç¥áª¨¥ ª®®à¤¨ âë. � â¥¬, ¯à¨¬¥ïï  «£®à¨â¬A, ¬ë ¯®áâà®¨¬, ¢ á¨«ã â¥®à¥¬ë 2,âà¥¡ã¥¬ë¥ ª®®à¤¨ âë   ®à¡¨â å â¥§®à®£® à áè¨à¥¨ï. �á«¨ ¢ íâ¨å ª®®à¤¨ â å ¯®«®�¨âì�ijk ≡ 0, â® ¯®«ãç¨¬ ¨áª®¬ãî á¨¬¯«¥ªâ¨ç¥áªãî á¢ï§®áâì �ijk. �¯à¥¤¥«¥¨ï ¨ ®á®¢ë¥ á¢®©Äáâ¢  ®¡®¡é¥ëå ¨¤¥ªá®¢ � á«®¢  ¬®�®  ©â¨ ¢ à ¡®â¥ [9℄.�Ǒ���� ����������[1℄�à®ä¨¬®¢ �.�. // ��� ����. 1982. �. 263. ò4. �. 812{816. [2℄�à®ä¨¬®¢ �.�.// �§¢. �� ����. �¥à¨ï ¬ â¥¬. 1983. �. 47. ò6. �. 1303{1321. [3℄ Fomenko A.T., Tro�ÄmovV.V. Integrable systems on Lie algebras and symmetri spaes. NewYork, London:Gordonand Breah, 1988. [4℄�à®ä¨¬®¢ �.�. // ���. 1994. �. 49. ò1. �. 229{230. [5℄Vergne M.// Bull. So. Math. Frane. 1972. V. 160. ò3. P. 301{335. [6℄ SymesW.W. // Physia D. 1980.V. 1. P. 339{374. [7℄�®¢ ª�. // �àã¤ë á¥¬¨. ¯® ¢¥ªâ. ¨ â¥§.   «¨§ã. 1993. B. 25, ç. 2. �. 4{22.[8℄TsagasGr., KobotisA. // Tensor. 1990. V. 50. P. 51{54. [9℄�à®ä¨¬®¢�.�.// �àã¤ë�����. 1994. �. 205. �. 172{199.� § åáª¨© £®áã¤ àáâ¢¥ë©ã¨¢¥àá¨â¥â ¨¬. �«ì-� à ¡¨ Ǒà¨ïâ® à¥¤ª®««¥£¨¥©04.09.1995


