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Z ¨ Z
2 ((L;A)-¯ àë â¨¯  æ¥¯®çª¨ �®¤  ¤«ïZ ¨ (L;A;B)-âà®©ª¨ ¤«ïZ

2, à ¢® ª ª ¨ ¤¨áªà¥âë¥á¯¥ªâà «ìë¥ á¨¬¬¥âà¨¨ «¨¥©®£® ®¯¥à â®à  L ¢â®à®£® ¯®àï¤ª  â¨¯  ¯à¥®¡à §®¢ ¨© �©«¥Äà {� à¡ã ¨ � ¯« á  { á¬. [1℄). � ¬¥â¨¬, çâ® âà¥å¢ «¥â®¥ ¤¥à¥¢® �3 ¯à¥¤áâ ¢«ï¥â á®¡®© ¤¨áÄªà¥âãî¬®¤¥«ì £¨¯¥à¡®«¨ç¥áª®© £¥®¬¥âà¨¨ { ¯«®áª®áâ¨ �®¡ ç¥¢áª®£®,   ¥ �¢ª«¨¤ , ¢ ®â«¨ç¨¥®â Z
2. �¨ª ª¨å ¨§®á¯¥ªâà «ìëå ¤¥ä®à¬ æ¨© ®¯¥à â®à®¢ L ¢â®à®£® ¯®àï¤ª    �3 ®¡ àã�¨âì¥ ã¤ «®áì { ¤ �¥ ¨ ¢ ¢¨¤¥ (L;A;B)-âà®©ª¨ _L = LA − BL, ¤¥ä®à¬¨àãîé¥¬ «¨èì ®¤¨ á¯¥ªÄâà «ìë© ãà®¢¥ì L	 = 0 (á¬. [2℄{[4℄).Ǒ®àï¤ª®¬ ãà ¢¥¨ï L	 = 0, £¤¥ (L	)P = PQ bP;Q	Q,  §ë¢ ¥âáï ¬ ªá¨¬ «ìë© ¤¨ Ä¬¥âà maxP d(Q1; Q2), £¤¥ bP;Q1 6= 0; bP;Q2 6= 0 ¨«¨ bQ1;Q2 6= 0. �¥âà¨ª    £à ä¥ ®¯à¥¤¥«ïÄ¥âáï â ª, çâ® ¤«¨  à¥¡à  à ¢  1; §¤¥áì 	P { íâ® äãªæ¨ï ®â ¢¥àè¨ P .�ë à áá¬ âà¨¢ ¥¬ £à äë, £¤¥ ª �¤®¥ à¥¡à® ¨¬¥¥â à®¢® ¤¢¥ ¢¥àè¨ë ¨ ¢ ª �¤®© ¢¥àè¨¥áå®¤¨âáï 3 à¥¡à .�¥®à¥¬  1. �¡é¨© ¢¥é¥áâ¢¥ë© á ¬®á®¯àï�¥ë© ®¯¥à â®à L ç¥â¢¥àâ®£® ¯®Äàï¤ª    ¤¥à¥¢¥ �3 ®¡« ¤ ¥â ¨§®á¯¥ªâà «ìë¬¨ ¤¥ä®à¬ æ¨ï¬¨ ®¤®£® ãà®¢ï í¥à£¨¨L	 = 0 ¢ ¢¨¤¥ (L;A;B)-âà®©ª¨: _L = LA−BL£¤¥ (L	)P = X bPP ′′	P ′′ + bPP ′	P ′ + wP	P ;P; P ′; P ′′ { ¢¥àè¨ë, d(P; P ′′) = 2, d(P; P ′) = 1, ¨ ¬ë ¯à¥¤¯®« £ ¥¬, çâ® bP;P ′′ > 0.Ǒà¨ íâ®¬ B = −At, (A	)P = P PP ′	P ′ .�«ï ¢ëà �¥¨ï ª®íää¨æ¨¥â®¢ P;P ′ ¤«ï ¡«¨� ©è¨å á®á¥¤¥© P , P ′ ¬ë ¢ë¡¥à¥¬  ç «ìãî¢¥àè¨ã �3, ®¡®§ ç ¥¬ãî ç¥à¥§P0. �®§ì¬¥¬ ¬¨¨¬ «ìë© ¯ãâì , á®áâ®ïé¨© ¨§ à¥¡¥àRi ∈ ,á®¥¤¨ïîé¨© P0 ¨ P ¨ ®à¨¥â¨à®¢ ë© ®â P0 ª P . Ǒãáâì à¥¡à  R′i1 , R′i2 áå®¤ïâáï ¢  ç «ìÄ®© ¢¥àè¨¥ à¥¡à  Ri,   à¥¡à  R′′i1 , R′′i2 à áå®¤ïâáï ¢ ª®¥ç®© ¢¥àè¨¥ à¥¡à  Ri. � áá¬®âà¨¬¬ã«ìâ¨¯«¨ª â¨¢ë© 1-ª®æ¨ª«   �3 â ª®©, çâ®�(Ri) = −

`bR′′i1Ri · bR′′i2Ri´`bR′i1Ri · bR′i2Ri´ :



150 � ���������� �������������� ��������Ǒ® ®¯à¥¤¥«¥¨î ¯®«®�¨¬R = − 1bR′1R′2 „ YRi∈ �(Ri)«; R = PP ′:�â¨ ä®à¬ã«ë ¯®«ãç îâáï ¨§ ãá«®¢¨ï, çâ® ®¯¥à â®à LA+AtL ¨¬¥¥â ¯®àï¤®ª ¥ ¡®«¥¥ 4. Ǒ®á«¥íâ®£® ¤¨ ¬¨ç¥áª ï á¨áâ¥¬  _L = LA+AtL ª®àà¥ªâ® ®¯à¥¤¥«¥ . �  ¨¬¥¥â ¢¨¤:_bPP ′′ = bP ′P ′′P ′P + P ′P bP ′P ;_bPP ′ = bP ′P ′′i P ′′i P ′ + P ∗�P bP ∗�P ′ + wP PP ′ + wP ′P ′P ;_wP = 2bPP ′P ′P ; i; � = 1; 2:�¤¥áì P∗�PP ′P ′′i { íâ® ªà âç ©è¨¥ ¯ãâ¨ ¤«¨ë d = 3, á®¤¥à� é¨¥ ®âà¥§®ª PP ′ = R.� ¬¥ç ¨¥ 1. �«ï «î¡®£® âà¨¢ «¥â®£® £à ä  � ª®íää¨æ¨¥âë PP ′ ®¯¥à â®à  A ®¯à¥Ä¤¥«¥ë    ¡¥«¥¢®©  ªàë¢ îé¥© �, ®¯à¥¤¥«ï¥¬®© 1-ª®æ¨ª«®¬ � (¢ëè¥), ¢¤®«ì 1-æ¨ª«®¢.�¥®à¥¬  2. �¡é¨© á ¬®á®¯àï�¥ë© ¢¥é¥áâ¢¥ë© ®¯¥à â®à L ç¥â¢¥àâ®£® ¯®Äàï¤ª    ¤¥à¥¢¥ �3 ¤®¯ãáª ¥â ®¤®¯ à ¬¥âà¨ç¥áª®¥ á¥¬¥©áâ¢® ä ªâ®à¨§ æ¨¨ ¢¨¤ L = QtQ+ uP ; £¤¥ (Q )P = XQ dPQ Q + vP P ;£¤¥ bPP ′′ = dP ′P dP ′P ′′ ; bPP ′ = dP ′P vP ′ + dPP ′vP ;wP = v2P + XP ′
d2P ′P + uP (¯ãáâì dPQ > 0):Ǒà¨ íâ®¬ ª®íää¨æ¨¥âë dPQ ®¯à¥¤¥«¥ë ®¤®§ ç®, ª®íää¨æ¨¥â vP ®¯à¥¤¥«ï¥âáï ®¤¨¬¯ à ¬¥âà®¬ { § ç¥¨¥¬ ¢ ¨§¡à ®© æ¥âà «ì®© â®çª¥P0 ∈ �3. �â  ä ªâ®à¨§ æ¨ï ®¯à¥¤¥«ï¥â¯à¥®¡à §®¢ ¨¥ â¨¯  � ¯« á 

eL = Qu−1P Qt + 1; ~ = Q ;£¤¥ eL ~ = 0, ¥á«¨ L = 0. � ¬®á®¯àï�¥ë© ®¯¥à â®à eL ®¯à¥¤¥«¥ á â®ç®áâìî ¤® ¯à¥®¡à §®Ä¢ ¨ï
eL → f−1P · eL · fP ; ~ → f−1P · ~ :�¤®¡® ¢ë¡à âì fP = u1=2P . �®£¤  ¬ë ¨¬¥¥¬ eL = eQt eQ+ uP , £¤¥

eQ = u−1=2P Qtu1=2P ; ~ = u−1=2P Q (áà. [5℄ ¤«ï Z
2).� ¬¥ç ¨¥ 2. � ªâ®à¨§ æ¨ï ®¯¥à â®à L § ¢¨á¨â â®«ìª® ®â à §à¥è¨¬®áâ¨ «¨¥©®£® ãà ¢Ä¥¨ï bPQ = dQP vQ+dPQvP . �áâ â¨, íâ®â ®¯¥à â®à ®¡« ¤ ¥â ¥âà¨¢¨ «ìë¬ (®¤®¬¥àë¬)ï¤à®¬, ¥á«¨ ¨ â®«ìª® ¥á«¨ ª®æ¨ª« � (¢ëè¥) { ª®£®¬®«®£¨ç¥ ã«î   £à ä¥ �.�Ǒ���� ����������[1℄�®¢¨ª®¢ �., �ë¨ª®¢ �. // ���. 1997. �. 52. ò5. �. 175{234. [2℄�  ª®¢ �. //���. 1976. �. 31. ò5. �. 245{246. [3℄�ã¡à®¢¨ �.�.,�à¨ç¥¢¥à�.�.,�®¢¨ª®¢�.Ǒ.// �®ª«. �� ����. 1976. �. 229. �. 15{18. [4℄Novikov S., Veselov A. // Physia D. 1986.V. 18. P. 267{273. [5℄Novikov S., Veselov A. // Amer.Math. So. Trans. Ser. 2. 1997. V. 179.P. 109{132.University of Maryland at College Park Ǒà¨ïâ® à¥¤ª®««¥£¨¥©02.10.1999


