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c© 2000 £. �. �â®à­∗Ǳ������������� ����� � D-������Ǳ®«ãç¥­ë ­¥ª®â®àë¥ à¥§ã«ìâ âë ¤«ï â¥®à¨¨ ¯à¥®¡à §®¢ ­¨© � ¯« á  «¨­¥©­ëåá¨áâ¥¬ ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¨ ¯®ª § ­®, ª ª â ª¨¥ ¯à¥®¡à §®¢ ­¨ï á¢ïÄ§ ­ë áD-¬®¤ã«ï¬¨.1. ������������ �������¨­¥©­®¥ £¨¯¥à¡®«¨ç¥áª®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ ¢â®à®£® ¯®àï¤ª z;xy + az;x + bz;y + cz = 0;¢ ª®â®à®¬ a, b ¨ c áãâì äã­ªæ¨¨ ®â x ¨ y,   ­¨¦­¨¥ ¨­¤¥ªáë ®¡®§­ ç îâ ç áâ­ë¥ ¯à®Ä¨§¢®¤­ë¥, ¤®¯ãáª ¥â ¯à¥®¡à §®¢ ­¨ï äã­ªæ¨¨ z ¢¨¤  z → zx + bz ¨ z → zy + ax. �â¨¯à¥®¡à §®¢ ­¨ï, ­ §ë¢ ¥¬ë¥¯à¥®¡à §®¢ ­¨ï¬¨ � ¯« á , á®åà ­ïîâ ¨áå®¤­ãî ä®à¬ããà ¢­¥­¨ï. � à ¡®â å [1] ¨ [2] íâ¨ ¯à¥®¡à §®¢ ­¨ï ¨­â¥à¯à¥â¨à®¢ «¨áì ª ª ¯à¥®¡à §®Ä¢ ­¨ï �¥ª«ã­¤  ¤«ï à¥è¥âª¨ �®¤ë. Ǳà®ï¢¨¢è¨©áï ¢ ¯®á«¥¤­¥¥ ¢à¥¬ï ¨­â¥à¥á ª â ª¨¬¯à¥®¡à §®¢ ­¨ï¬ á¢ï§ ­ á £¥®¬¥âà¨¥© á®¯àï¦¥­­ëå á¥â¥© [3] ¨ á £¨¤à®¤¨­ ¬¨ç¥áª¨¬¨á¨áâ¥¬ ¬¨ [4].�¤®¡­® ¯à®¤¥« âì íâ¨ ¯à¥®¡à §®¢ ­¨ï ¤«ï ®¯¥à â®à  [5]

L = ( @x + h11(x; y) h12(x; y)h21(x; y) @y + h22(x; y)) ; (1)ª®â®àë© ª®¢ à¨ ­â¥­ ®â­®á¨â¥«ì­® â¢¨áâ®¢ @x 7→ @x + g−1gx ¨ @y 7→ @y + g−1gy, ¢â® ¢à¥¬ï ª ª ­¥ª®â®àë¥ ª®¬¡¨­ æ¨¨ äã­ªæ¨© hij ®áâ îâáï ­¥¨§¬¥­­ë¬¨. �â¨ ª®¬¡¨­ Äæ¨¨, ­ §ë¢ ¥¬ë¥ ¨­¢ à¨ ­â ¬¨ � ¯« á , ¨«¨ ¨­¢ à¨ ­â ¬¨ â¢¨áâ®¢, ¢ à áá¬ âà¨Ä¢ ¥¬®¬ á«ãç ¥ ¨¬¥îâ ¢¨¤(12) = h12h21; (2)[12] = h11;x − h22;y + 12(ln h12h21);xy (3)
∗Department of Mathematics, University of Glasgow, Glasgow, UK164
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�¨á. 1. �¥áâ­¨ç­ ï ¤¨ £à ¬¬  � ¯« á .¨ ¯ à ¬¥âà¨§ãîâ ª« ááë íª¢¨¢ «¥­â­®áâ¨ ®¯¥à â®à®¢ (1) ®â­®á¨â¥«ì­® â¢¨áâ®¢.�®¦­® ¯®ª § âì, çâ® ®¯¥à â®àë L ¨ ~L á¢ï§ ­ë ¯à¥®¡à §®¢ ­¨ï¬¨ � ¯« á , ¥á«¨ áãÄé¥áâ¢ãîâ â ª¨¥ «¨­¥©­ë¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àëD ¨ D̃, çâ®

LD = D̃~L: (4)�á«¨ ®£à ­¨ç¨âìáï á«ãç ¥¬, ª®£¤  ®¯¥à â®àë D ¨ D̃ «¨­¥©­® ­¥§ ¢¨á¨¬ë, ¯¥à¢®£®¯®àï¤ª  ¯® ¯à®¨§¢®¤­ë¬ ¨ á®¤¥à¦ â ª®íää¨æ¨¥­â­ë¥ äã­ªæ¨¨ â®«ìª® ®â L ¨ ~L, â® ¢®§Ä¬®¦­ë «¨èì ¤¢  ¢ë¡®à : D = I2@x+A ¨D = I2@y +B, ¨ á®®â¢¥âáâ¢ãîé¨¥ íâ¨¬ ¤¢ã¬á«ãç ï¬ ¯à¥®¡à §®¢ ­¨ï ®¡®§­ ç îâáï ª ªL 7→ L� ¨L 7→ L�. �â¨ ¯à¥®¡à §®¢ ­¨ï ¯®Äà®¦¤ îâ á®®â¢¥âáâ¢ãîé¨¥ ¯à¥®¡à §®¢ ­¨ï ¨­¢ à¨ ­â®¢: (12) 7→ (12)� ¨ â.¤. �é¥ ®¤­®ª®¢ à¨ ­â­®¥ ¯à¥®¡à §®¢ ­¨¥ ®¯¥à â®à  L { íâ® ¯à¥®¡à §®¢ ­¨¥ á®¯àï¦¥­¨ï L 7→ L†,£¤¥ L† ä®à¬ «ì­® á®¯àï¦¥­ ®¯¥à â®àã L.�â¨ ®â®¡à ¦¥­¨ï ¯®à®¦¤ îâ ¡¥áª®­¥ç­ãî £àã¯¯ã ¤¨í¤à  D∞ á á®®â­®è¥­¨ï¬¨�� = �� = †2 = � † �† = e, £¤¥ e { â®¦¤¥áâ¢¥­­®¥ ¯à¥®¡à §®¢ ­¨¥; ª« ááë íª¢¨¢ «¥­âÄ­®áâ¨ ®¯¥à â®à®¢ ã¤®¡­® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥«¥áâ­¨ç­®© ¤¨ £à ¬¬ë � ¯« á  (à¨á. 1).�âà¥«ª¨ ¤¨ £à ¬¬ë ®â¢¥ç îâ ¯à¥®¡à §®¢ ­¨î � = �−1, ¢ â® ¢à¥¬ï ª ª ­¥­ ¯à ¢«¥­Ä­ë¥ ®âà¥§ª¨ { ¯à¥®¡à §®¢ ­¨î á®¯àï¦¥­¨ï †.Ǳãáâì ¨­¤¥ªá n á®®â¢¥âáâ¢ã¥â ¨­¢ à¨ ­âã, ¯®«ãç ¥¬®¬ã ¨§ ¨áå®¤­®£® ¨­¢ à¨ ­â (12)0 ¯®á«¥ n ªà â­®£® ¯à¨¬¥­¥­¨ï ®¯¥à â®à  �. �®£¤  á¯à ¢¥¤«¨¢ë à¥ªãàà¥­â­ë¥ á®Ä®â­®è¥­¨ï ¢â®à®£® ¯®àï¤ª :
−(12)n+1 + 2(12)n − (12)n−1 = (ln(12)n);xy; n ∈ Z; (5)ª®â®àë¥ áãâì ãà ¢­¥­¨ï ¤¢ã¬¥à¨§®¢ ­­®© à¥è¥âª¨ �®¤ë (���).�«ï í«¥¬¥­â®¢ ¨§ ®¡« áâ¨ ®¯à¥¤¥«¥­¨ï ®¯¥à â®à  L ®¯¥à â®àë � ¨ � { «¨­¥©­ë¥¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë,   £àã¯¯®¢®¥ á®®â­®è¥­¨¥�� = ��¨¬¥¥â á¬ëá«  ¡áâà ªâ­®£® á®®â­®è¥­¨ï � ªá . � íâ®© á¢ï§¨ \¨­â¥£à¨àã¥¬®áâì" ãà ¢Ä­¥­¨© ��� á¢ï§ ­  á  ¡¥«¥¢®© á®áâ ¢«ïîé¥© £àã¯¯ë D∞, ª®â®à ï ¯®à®¦¤ ¥âáï ¯à¨à áè¨à¥­¨¨ íâ®© á®áâ ¢«ïîé¥© á ¯®¬®éìî £àã¯¯ë ¯®àï¤ª  ¤¢ :0→ Ab ,→ D∞ � S2 → 0:
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�¨á. 2. �¥¤ãæ¨à®¢ ­­ ï «¥áâ­¨ç­ ï ¤¨ £à ¬¬  ¯à¨ ç¥â­ëå p.
�¨á. 3. �¥¤ãæ¨à®¢ ­­ ï «¥áâ­¨ç­ ï ¤¨ £à ¬¬  ¯à¨ ­¥ç¥â­ëå p.� áá¬ âà¨¢ ¥âáï ª®«ìæ® ¬ âà¨ç­ëå ¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®à®¢, ®¡®§­ ç ¥¬®¥ª ªM [@x; @y]. �á«¨ âà¨¢¨ «¨§®¢ âì ®¤­ã ¨§ ¯à®¨§¢®¤­ëå, â.¥. § ¬¥­¨âì ¨áå®¤­®¥ ª®«ìÄæ® ª®«ìæ®¬M [@; �], ¨ ¯®¢â®à¨âì ¢á¥ ¯à¥¤ë¤ãé¨¥ à ááã¦¤¥­¨ï, â® ¯®«ãç¨âáï ®¤­®¬¥àÄ­ ï æ¥¯®çª  �®¤ë.�àã£¨¥ à¥¤ãªæ¨¨ ¬®£ãâ ¡ëâì ¯®«ãç¥­ë ¨§ ¯®¤£àã¯¯ D∞ á«¥¤ãîé¨¬ ®¡à §®¬.Ǳãáâì • { ª« áá íª¢¨¢ «¥­â­®áâ¨ ¢ à¥è¥â®ç­®© ¤¨ £à ¬¬¥ � ¯« á . �®£¤  Stab(•) {¯®¤£àã¯¯  D∞ â ª ï, çâ® § ¤ ­® ¤¥©áâ¢¨¥ D∞ ­  ä ªâ®à-¯à®áâà ­áâ¢ å ®â­®á¨â¥«ì­®Stab(•). �â® ¤¥©áâ¢¨¥ § ¤ ¥â à¥¤ãæ¨à®¢ ­­ãî «¥áâ­¨ç­ãî ¤¨ £à ¬¬ã � ¯« á .� ¯à¨¬¥à, ¯ãáâì áâ ¡¨«¨§ â®à ª« áá  • { íâ® ¯®¤£àã¯¯ Hp, ¯®à®¦¤¥­­ ï ¨­¢®«îæ¨¥©

†�p. �®£¤  £®¬®¬®àä¨§¬ Hp á®¯àï¦¥­ H0 ¯à¨ ç¥â­ëå p ¨ H1 ¯à¨ ­¥ç¥â­ëå p; ¢¯®á«¥¤­¥¬ á«ãç ¥ ¯à ¢ë¥ ä ªâ®à-¯à®áâà ­áâ¢  ¨¬¥îâ ¢¨¤ Cr = {�r; �−r†} ¯à¨ r ∈ Z¨ Cr = {�r; �−r−1†} ¯à¨ r ∈ Z. �¥©áâ¢¨¥ ­  ä ªâ®à-¯à®áâà ­áâ¢ å ¯à¥¤áâ ¢«¥­®­  à¨á. 2 ¨ 3. � ª ¦¤®¬ ¨§ íâ¨å á«ãç ¥¢ (¨, ­  á ¬®¬ ¤¥«¥, â®«ìª® ¢ íâ¨åá«ãç ïå, á¢ï§ ­­ëå á á®®â¢¥âáâ¢ãîé¨¬¨ «¨¥¢ë¬¨  «£¥¡à ¬¨ � æ {�ã¤¨ C∞ ¨ B∞)áãé¥áâ¢ã¥â ®â®¡à ¦¥­¨¥ ¨§ kerL ¢ kerL†. �á¯®«ì§®¢ ­¨¥ ®¡®¡é¥­­®© â¥®à¥¬ë �ãàá ¯®§¢®«ï¥â ¢ íâ®¬ á«ãç ¥ ¢ë¯¨á âì ¤«ï íâ¨å ®¯¥à â®à®¢ ¯à¥®¡à §®¢ ­¨ï �ãâ à  [6].2. ��������� �� ������ ���� Ǳ����������¡áã¦¤ ¥¬ ï ª®­áâàãªæ¨ï ¬®¦¥â ¡ëâì ®¡®¡é¥­  ­  á«ãç © âà¥å ­¥§ ¢¨á¨¬ëå ¯¥à¥Ä¬¥­­ëå [5]:
L = 


@1 + h11 h12 h13h21 @2 + h22 h23h31 h32 @3 + h33

 : (6)Ǳà¨ íâ®¬ ¨¬¥îâáï âà¨ â¢¨áâ  @i 7→ @i + g−1g;i ¨ ç¨á«® ¨­¢ à¨ ­â®¢ â¢¨áâ®¢, ª®â®àë¥
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�¨á. 4. �ã­¤ ¬¥­â «ì­ ï ª«¥âª  « ¯« á®¢®© à¥è¥âª¨ ¢â®à®£® à ­£ .¢ ¤ ­­®¬ á«ãç ¥ ¨¬¥îâ ¢¨¤(ij) = hijhji; (7)[ij] = hii;j − hjj;i + 12(ln hijhji);ij; (8)¤®áâ â®ç­® ¤«ï ®¤­®§­ ç­®©ä¨ªá æ¨¨ ª« áá®¢ íª¢¨¢ «¥­â­®áâ¨ ®¯¥à â®à®¢L. �®®â­®Äè¥­¨ï (4) ¤«ï «¨­¥©­ëå ®¯¥à â®à®¢Di = @i+ · · · § ¤ îâ âà¨ ª®¬¬ãâ¨àãîé¨å «¨­¥©­®­¥§ ¢¨á¨¬ëå ®â®¡à ¦¥­¨ï �1, �2 ¨ �3, ª®â®àë¥ á ãç¥â®¬ ®¯à¥¤¥«ïîé¥£® á®®â­®è¥­¨ï�1�2�3 = 1 ¯®à®¦¤ îâ ¡¥áª®­¥ç­ãî  ¡¥«¥¢ã £àã¯¯ãAb ¢â®à®£® à ­£ . Ǳ®«­ ï £àã¯¯ á¨¬¬¥âà¨©L { ¯®«ã¯àï¬®¥ ¯à®¨§¢¥¤¥­¨¥ £àã¯¯ëAb¨ £àã¯¯ëS
†3 ; ¯®á«¥¤­ïï £àã¯¯  { íâ®£àã¯¯  ¯¥à¥áâ ­®¢®ª âà¥å ¨­¤¥ªá®¢, à áè¨à¥­­ ï á ¯®¬®éìî ¤®¡ ¢«¥­¨ï æ¥­âà «ì­®£®í«¥¬¥­â  †, ª®â®àë©, ª ª ¨ à ­ìè¥, á®®â¢¥âáâ¢ã¥â ®¯¥à æ¨¨ ä®à¬ «ì­®£® á®¯àï¦¥­¨ïí«¥¬¥­â  L. � ª¨¬ ®¡à §®¬, ¯®«ãç ¥¬ ¤¨ £à ¬¬ã0 → Ab ,→ L � S

†3 → 0 (9)(¢ ¯à¥¤ë¤ãè¥¬ ¯à¨¬¥à¥ á¨¬¬¥âà¨©­®© £àã¯¯ë S2 ¥¥ £¥­¥à â®à, ¢ ç áâ­®áâ¨, ¯®à®¦¤ «¨ ®¯¥à â®à á®¯àï¦¥­¨ï †).�¥¯¥àì«¥áâ­¨ç­ ï¤¨ £à ¬¬  § ¬¥­ï¥âáï ¯ à®© âà¨ ­£ã«¨à®¢ ­­ëå (¤à¥¢¥á­ëå) à¥Äè¥â®ª, ¢ ª®â®àëå ¢¥àè¨­ë á®®â¢¥âáâ¢ãîâ âà®©ª ¬ [(12); (23); (31)] ¨­¢ à¨ ­â®¢ â¢¨áÄâ®¢ (äã­¤ ¬¥­â «ì­ ïª«¥âª  â ª®©¤¨ £à ¬¬ë¨§®¡à ¦¥­ ­  à¨á. 4). �â¨ ¨­¢ à¨ ­âëã¤®¢«¥â¢®àïîâ ãà ¢­¥­¨ï¬ â¨¯  æ¥¯®çª¨ �®¤ë, ­ ¯à¨¬¥à
−(12)n+1;m + 2(12)n;m − (12)n;m+1 = (ln(12)n;m);12: (10)� ¬¥â¨¬, çâ® íâ® ­¥ ¯à®áâ® ¢«®¦¥­¨ï ���¢ ¤à¥¢¥á­ãîà¥è¥âªã. Ǳà®æ¥¤ãà  à¥¤ãªæ¨¨¯à®¨áå®¤¨â  ­ «®£¨ç­® ¯à¥¤ë¤ãé¥¬ã á«ãç î, çâ® ¯®§¢®«ï¥â á®§¤ ¢ âì á¨áâ¥¬ë, § ¤ ­Ä­ë¥ ­  æ¨«¨­¤à å, â®à å ¨ â.¤. Ǳà¥¤áâ ¢«ï¥âáï ¢¥à®ïâ­ë¬, çâ® à¥¤ãªæ¨¨ ®â­®á¨â¥«ì­®¯®¤£àã¯¯ L, ¢ª«îç îé¨å í«¥¬¥­âë, á®¤¥à¦ é¨¥ †, ¤®¯ãáª îâ á®®â¢¥âáâ¢ãîé¨¥ ®â®Ä¡à ¦¥­¨ï �ãâ à . �â  ¯à®¡«¥¬  ­ å®¤¨âáï á¥©ç á ¢ áâ ¤¨¨ ¨áá«¥¤®¢ ­¨ï.



168 �. �����3. D-������ � ����������� ������¬¥îâáï ¤¢¥ ¯à¨ç¨­ë, ¯® ª®â®àë¬ ®â®¡à ¦¥­¨ï � ¯« á  ¨ � à¡ã ã¤®¡­® ä®à¬ã«¨Äà®¢ âì ¢  ¡áâà ªâ­ëå  «£¥¡à ¨ç¥áª¨å â¥à¬¨­ å: ¢®-¯¥à¢ëå, á®®â¢¥âáâ¢ãîé¨¥ ª®­áâÄàãªæ¨¨ ¢ë£«ï¤ïâ ¯à®é¥, çâ® ¯®§¢®«ï¥â ¯à¨¬¥­ïâì ®¡é¨¥, £«ã¡®ª® à §à ¡®â ­­ë¥ ¬¥Äâ®¤ë â¥®à¨¨ ­¥ª®¬¬ãâ â¨¢­ëå ª®«¥æ; ¢®-¢â®àëå, íâ® ®¡«¥£ç ¥â ¯®¨áª ¨ ¨áá«¥¤®¢ ­¨¥¯à¨«®¦¥­¨© â ª¨å ®â®¡à ¦¥­¨© ¢ ¤àã£¨å ®¡« áâïå ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨.�«£¥¡à �¥©«ïAn { íâ® ¯à®áâ®©, ­¥ª®¬¬ãâ â¨¢­ë©­¥â¥à®¢áª¨© ¤®¬¥­�à¥. �­  â¥¬á ¬ë¬ ï¢«ï¥âáï ®¤­¨¬ ¨§ ­ ¨¡®«¥¥ ã¯®âà¥¡¨¬ëå ¯®­ïâ¨© â¥®à¨¨ D-¬®¤ã«¥©. � ®¡é¥¬á«ãç ¥ ¡ã¤¥¬ áç¨â âì R ­¥ª®â®à®©  «£¥¡à®© ¬ âà¨ç­ëå ¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®Äà®¢. �¡®§­ ç¨¬ ç¥à¥§ ML «¥¢ë© R-¬®¤ã«ì M=RL, ¢§ïâë© ¯® ®¯¥à â®àã L ∈ R. �«ïª ¦¤®£®  ¢â®¬®àä¨§¬  �  «£¥¡àëR ¨ ª ¦¤®£® «¥¢®£®R-¬®¤ã«ïM áãé¥áâ¢ã¥â â¢¨áÄâ®¢ ­­ë© ¬®¤ã«ìM� á § ¤ ­­ë¬«¥¢ë¬ ¤¥©áâ¢¨¥¬  «£¥¡àëR: r◦m = �(r)m, ∀r ∈ R,m ∈ M . � ¬¥â¨¬, çâ®M ¨M� ¢ ®¡é¥¬ á«ãç ¥ ­¥ ¨§®¬®àä­ë.�¥è¥­¨ï «¨­¥©­®£® ãà ¢­¥­¨ï, § ¤ ¢ ¥¬®£® L, ª®â®àë¥ «¥¦ â ¢ ­¥ª®â®à®¬ ¯®«¥ F ,¬®¦­® áç¨â âì í«¥¬¥­â ¬¨ ¬­®¦¥áâ¢  £®¬®¬®àä¨§¬®¢HL = HomR(ML;F).
�¨á. 5. Ǳ à  � ªá .� á«ãç ¥ ®¡é¥£® ®¯¥à â®à  L á®®â­®è¥­¨¥ (4) ¯®à®¦¤ ¥â £®¬®¬®àä¨§¬ � à¡ã «¥Ä¢ëå R-¬®¤ã«¥©, �:ML → MeL, § ¤ ¢ ¥¬ë© á®®â­®è¥­¨¥¬ [m] 7→ [mD], ∀m ∈ ML. Ǳ®Äáª®«ìªã R ¢® ¢á¥å ¨­â¥à¥á­ëå á«ãç ïå ­¥ ï¢«ï¥âáï £« ¢­®© ®¡« áâìî «¥¢®£® ¨¤¥ « ,â ª¨¥ ®â®¡à ¦¥­¨ï ­¥ ã¤ ¥âáï ¯®«ãç¨âì ª ª®©-«¨¡®ä ªâ®à¨§ æ¨¥©®¯¥à â®à L. � á«ãÄç ¥ ®¯¥à â®à  (1) � ¨ � ¨­¤ãæ¨àãîâ â ª¨¥ ®â®¡à ¦¥­¨ï (á® §¢¥§¤®©) ¬¥¦¤ã ¯à®áâà ­Äáâ¢ ¬¨ à¥è¥­¨©, ¯à¨ ª®â®àëå ¤¨ £à ¬¬  ­  à¨á. 5 áâ ­®¢¨âáï ª®¬¬ãâ â¨¢­®©. �  íâ®©¤¨ £à ¬¬¥ ­¨¦­¨¥ ¨­¤¥ªáë ®â­®áïâáï ª ¯à¥®¡à §®¢ ­­ë¬ ¬®¤ã«ï¬,   ¢¥àå­¨© ¨­¤¥ªá �®¡®§­ ç ¥â â¢¨áâ.

�¨á. 6. �â®¡à ¦¥­¨¥ � à¡ã � ­  ¨¤¥ « å ¢­¥è­¨å ¤¨ää¥à¥­æ¨ «®¢.



Ǳ������������� ����� � D-������ 169�â¬¥â¨¬, çâ® ¢ á®®â¢¥âáâ¢¨¨ á à¨á. 6 á®®â­®è¥­¨¥ (4) ¬®¦­® ¨­â¥à¯à¥â¨à®¢ âì ª ª¨¤¥ «ë ¢­¥è­¨å ¤¨ää¥à¥­æ¨ «®¢. �  íâ®¬ à¨áã­ª¥ ¯ã­ªâ¨à­ë¥ áâà¥«ª¨ ®¡®§­ ç îâà¥¤ãªæ¨¨ ¯® £àã¯¯ ¬ á¨¬¬¥âà¨© ¨ P = LD = D̃L̃. �®«¥¥ ¤¥â «ì­®¥ à áá¬®âà¥­¨¥ ¢à ¬ª å íâ®£® ¯®¤å®¤  á®¤¥à¦¨âáï ¢ à ¡®â¥ [7]. �â®¡à ¦¥­¨ï �ãâ à , ¤¥©áâ¢ãîé¨¥­  ª®¬¯«¥ªá å ¤¥ � ¬ , â ª¦¥ ¤®¯ãáª îâ  ­ «®£¨ç­ãî ¨­â¥à¯à¥â æ¨î [8].4. Ǳ��������� � ���������������������������� ����������� § ª«îç îé¥¬ à §¤¥«¥ ®¯¨áë¢ îâáï ¯®¤å®¤D-¬®¤ã«ï ¨ £®¬®¬®àä¨§¬ë� à¡ã ¤«ï«¨­¥©­ëå ®¯¥à â®à®¢ ¢â®à®£® ¯®àï¤ª , ¨¬¥îé¨å ¢¨¤Li = @2 + pi@ + qi: (11)
A1-¬®¤ã«ìMLi ª®­¥ç­®¯®à®¦¤¥­ í«¥¬¥­â ¬¨1¨@, ¢ â® ¢à¥¬ïª ª¤¥©áâ¢¨¥ ®¯¥à â®à @­ MLi § ¤ ¥âáï ¤¨ää¥à¥­æ¨ «ì­ë¬ ®¯¥à â®à®¬@i = (D −qi1 D − pi ) ;£¤¥ D ®¡®§­ ç ¥â ¯à®¨§¢®¤­ãî. �â®¡à ¦¥­¨¥ �:ML1 → ML2 á ­¥®¡å®¤¨¬®áâìî ¨¬¥¥â¢¨¤ � = ( f f ′ − q21 f − p2 ) ;£¤¥èâà¨å ®¡®§­ ç ¥â ¯à®¨§¢®¤­ãî. �â®¡à ¦¥­¨¥� ï¢«ï¥âáï £®¬®¬®àä¨§¬®¬A1-¬®¤ã-«ï â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  �@1 = @2�. �â® á®®â­®è¥­¨¥ á¢®¤¨âáï ª ¤¨ää¥à¥­æ¨ «ìÄ­ë¬ ãà ¢­¥­¨ï¬ ­  f , ª®â®àë¥ «¨¡® ¨¬¥îâ, «¨¡® ­¥ ¨¬¥îâ ¯®«¨­®¬¨ «ì­ëå à¥è¥­¨©.

�¨á. 7. �¥¯®çª  ¯à¥®¡à §®¢ ­¨© � à¡ã ¤«ï ­¥ç¥â­ëå 
.� ¯à¨¬¥à, ¢ë¡¥à¥¬ L
 = @2 − x2 + 
 ∈ A1 ¯à¨ 
 ∈ C ¨ à áá¬®âà¨¬  áá®æ¨¨à®¢ ­Ä­ë¥ ¬®¤ã«¨ M
 . �á¥ á®®â¢¥âáâ¢ãîé¨¥ £®¬®¬®àä¨§¬ë �±
 :M
 → M
±2 áãâì ¨§®¬®àÄä¨§¬ë, ªà®¬¥ �−1 ¨ �+−1. �á«¨ ¯ à ¬¥âà 
 { ­¥ç¥â­®¥ æ¥«®¥ ç¨á«®, â® ¯®«ãç ¥âáï ¯®á«¥Ä¤®¢ â¥«ì­®áâì £®¬®¬®àä¨§¬®¢, ¨§®¡à ¦¥­­ ï ­  à¨á. 7, £¤¥ ¨á¯®«ì§ãîâáï áâ ­¤ àâ­ë¥®¡®§­ ç¥­¨ï¤«ï ¨­ê¥ªâ¨¢­ëå ¨ áîàê¥ªâ¨¢­ëå £®¬®¬®àä¨§¬®¢,   áâà¥«ª¨↔ ®¡®§­ ç Äîâ ¨§®¬®àä¨§¬ë. �®¤ã«¨M+ ¨M− { ï¤à  á®®â¢¥âáâ¢ãîé¨å ®â®¡à ¦¥­¨© �−1 ¨ �+−1.



170 �. ������á¯®«ì§ãï à¥§ã«ìâ âë à ¡®âë [9], ¯®«ãç¨¬, çâ® M+ ¨ M− { ¥¤¨­áâ¢¥­­ë¥ ¯®¤¬®Ä¤ã«¨ M1 ¨ M−1. � ç áâ­®áâ¨, M1 ¨ M2 ­¥à áé¥¯¨¬ë, ®âªã¤  á«¥¤ã¥â, çâ® £àã¯¯ëAutA1(M±) á®®â¢¥âáâ¢ãîé¨å A1- ¢â®¬®àä¨§¬®¢ ¨¬¥îâ âà¥ã£®«ì­ë© (¬ âà¨ç­ë©)¢¨¤. �®£¤  ¨§ æ¥¯®çª¨ ¨§®¬®àä¨§¬®¢� à¡ã á«¥¤ã¥â, çâ® £àã¯¯ëAutA1(M2n+1) ¨¬¥îââà¥ã£®«ì­ë© ¢¨¤ ¯à¨ ¢á¥å æ¥«ëå n.�  á ¬®¬ ¤¥«¥, ¤¨ää¥à¥­æ¨ «ì­ë¥ £àã¯¯ë � «ã  ¢ íâ®¬ ª®­ªà¥â­®¬ á«ãç ¥ â ª¦¥¨¬¥îâ âà¥ã£®«ì­ë© ¢¨¤ [10]. �®âï íâ® ¨ ­ ¢®¤¨â ­  ¬ëá«ì, çâ® £àã¯¯ë  ¢â®¬®àä¨§¬®¢¬®¤ã«¥©¤®«¦­ë¡ëâì¨§®¬®àä­ë¤¨ää¥à¥­æ¨ «ì­ë¬£àã¯¯ ¬� «ã  á®®â¢¥âáâ¢ãîé¨åãà ¢­¥­¨©, «¥£ª® ¢¨¤¥âì, çâ® íâ® ­¥ â ª. Ǳà®áâ®© ª®­âà¯à¨¬¥à ¤ ¥âáï æ¥¯®çª®©  ¢â®Ä¬®àä¨§¬®¢
A1=A1@ ,→ A1=A1@2 � A1=A1@:�â® à áé¥¯¨¬ ï ª®à®âª ï â®ç­ ï ¯®á«¥¤®¢ â¥«ì­®áâì,   ¯®â®¬ã £àã¯¯   ¢â®¬®àä¨§¬®¢AutA1(A1=A1@2) ¨§®¬®àä­ GL2(C), ¢ â® ¢à¥¬ï ª ª á®®â¢¥âáâ¢ãîé ï ¤¨ää¥à¥­æ¨ «ìÄ­ ï £àã¯¯  � «ã  âà¨¢¨ «ì­ .Ǳà®¡«¥¬  á®áâ®¨â ¢ â®¬, çâ® ¯®ï¢«ïîâáï \­®¢ë¥ ª®­áâ ­âë", ¨«¨ ¨­â¥£à «ë, ª®â®Äàë¥ ¤¥©áâ¢ãîâ ª ª ®£à ­¨ç¥­¨ï ­  í«¥¬¥­â å £àã¯¯ë � «ã . �®¦­® â¥¬ ­¥ ¬¥­¥¥ ¯®Äáâà®¨âì ¡®«¥¥ ®¡é¥¥ á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã ãª § ­­ë¬¨ ¤¢ã¬ï £àã¯¯ ¬¨, ¥á«¨ à áá¬®âÄà¥âì £àã¯¯ã  ¢â®¬®àä¨§¬®¢ ¯®¤å®¤ïé¥£® â¥­§®à­®£® ¯à®¨§¢¥¤¥­¨ï  «£¥¡à [11],⊗k[x]ML, ¯à®ä ªâ®à¨§®¢ ­­®£® ¯® ¨¤¥ «ã, ¯®à®¦¤ ¥¬®¬ã \ª®­áâ ­â ¬¨". �â  ª®­áâÄàãªæ¨ï ­ ¯®¬¨­ ¥â ¯®¤å®¤, ¯à¥¤«®¦¥­­ë© ¢ à ¡®â¥ [12] ¤«ï ¤¨ää¥à¥­æ¨ «ì­®© £àã¯¯ë� «ã , ¨ ¡ã¤¥â ®¡áã¦¤¥­  ¢ ¯®á«¥¤ãîé¨å ¯ã¡«¨ª æ¨ïå.�¯¨á®ª «¨â¥à âãàë[1] S. Saito, N. Saitoh. Phys. Lett. A. 1987. V. 123. P. 283.[2] J. Weiss. Phys. Lett. A. 1989. V. 137. P. 365.[3] N. Kamran, K. Tenenblat. Duke Math. J. 1996. V. 84. P. 237.[4] �. �. �¥à ¯®­â®¢. ���. 1997. �. 110. ò 1. �. 86.[5] C. Athorne. Phys. Lett. A. 1995. V. 206. P. 162.[6] C. Athorne. Inverse Problems. 1993. V. 9. P. 217.[7] C. Athorne. J. Phys. A. 1998. V. 31. P. 6605.[8] C. Athorne, J. J. C. Nimmo. Inverse Problems. 1991. V. 7. P. 645.[9] J. C. McConnell, J. C. Robson. J. Algebra. 1973. V. 26. P. 319.[10] H. P. Rehm. J. Reine Agnew. Math. 1979. V. 307. ò 8. P. 1.[11] S. C. Coutinho. A primer of algebraicD-modules. Cambridge: CUP, 1995.[12] A. J. Majid . Lectures on di�erential Galois theory. New York: Amer. Math. Soc., 1994.


