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C¢ï§­ë¥ ª®¬¯ ªâ­ë¥ ®¤­®à®¤­ë¥ ¯à®áâà ­áâ¢  ¨¬¥îâ ¢¨¤M = G=H, £¤¥ G| á¢ï§­ ï £àã¯-
¯  �¨,   H | ¥¥ § ¬ª­ãâ ï ¯®¤£àã¯¯ . � [1] ¤«ï ¨§ãç¥­¨ï â ª¨å M ¡ë«® ¢¢¥¤¥­® ­ âãà «ì­®¥
à áá«®¥­¨¥. �«ï ¯®¤å®¤ïé¥£® M 0 = G=H 0, ª®­¥ç­®«¨áâ­® ­ ªàë¢ îé¥£® M , áâà®¨âáï à áá«®¥-
­¨¥ Mc !M !Ma (£« ¤ª®¥, «®ª «ì­® âà¨¢¨ «ì­®¥) á® á«®¥¬ Mc ¨ ¡ §®© Ma. �á«¨ £àã¯¯  �¨
G, âà ­§¨â¨¢­ ï ­  M , ®¤­®á¢ï§­ ,   K | ¬ ªá¨¬ «ì­ ï ª®¬¯ ªâ­ ï ¯®¤£àã¯¯  ¢ ­¥©, â® ¡ § 
Ma = K n G=H 0 |  áä¥à¨ç­®¥ ¬­®£®®¡à §¨¥ (â. ¥. ¥£® £®¬®â®¯¨ç¥áª¨¥ £àã¯¯ë �i(Ma) = 0 ¯à¨
¢á¥å i > 1),   á«®© Mc = K=K \H 0 ¨¬¥¥â ª®­¥ç­ãî äã­¤ ¬¥­â «ì­ãî £àã¯¯ã. �®¤à®¡­¥¥ ® ­ -
âãà «ì­®¬ à áá«®¥­¨¨ ¨ ¥£® á¢®©áâ¢ å á¬. [1], [2]. �á«¨ ª®¬¯ ªâ­®¥ ®¤­®à®¤­®¥ ¯à®áâà ­áâ¢® M
¨¬¥¥â ¢¨¤ G=� (£¤¥ áâ æ¨®­ à­ ï ¯®¤£àã¯¯  � ¤¨áªà¥â­ ,   ¯®â®¬ã ï¢«ï¥âáï à¥è¥âª®© ¢ G, â. ¥.
¤¨áªà¥â­®© ¯®¤£àã¯¯®© á ª®¬¯ ªâ­ë¬ ä ªâ®à-¯à®áâà ­áâ¢®¬), â® ¤«ï ¯®¤å®¤ïé¥© ¯®¤£àã¯¯ë
�0 ª®­¥ç­®£® ¨­¤¥ªá  ¢ � ®¤­®à®¤­®¥ ¯à®áâà ­áâ¢® G=�0, ª®­¥ç­®«¨áâ­® ­ ªàë¢ îé¥¥ ¨áå®¤­®¥
G=�, ¨¬¥¥â ­ âãà «ì­®¥ à áá«®¥­¨¥.

� ­­ ï áâ âìï ¯®á¢ïé¥­  ¨§ãç¥­¨î £®¬®â®¯¨ç¥áª¨å á¢®©áâ¢ ­ âãà «ì­®£® à áá«®¥­¨ï ¤«ï
ª®¬¯ ªâ­ëå ®¤­®à®¤­ëå ¯à®áâà ­áâ¢ á ¤¨áªà¥â­®© áâ æ¨®­ à­®© ¯®¤£àã¯¯®© ¨ ¨å ¯à¨¬¥­¥­¨î
ª ¨§ãç¥­¨î ¯à®¨§¢®«ì­ëå ª®¬¯ ªâ­ëå ®¤­®à®¤­ëå ¯à®áâà ­áâ¢.

�á«¨ äã­¤ ¬¥­â «ì­ ï £àã¯¯  �1(G) £àã¯¯ë �¨ G ª®­¥ç­ ,   K | ¬ ªá¨¬ «ì­ ï ª®¬¯ ªâ-
­ ï ¯®¤£àã¯¯  ¢ G («î¡ ï, ¨¡® ¢á¥ â ª¨¥ ¯®¤£àã¯¯ë á®¯àï¦¥­ë ¢ G), â® ­ âãà «ì­®¥ à áá«®¥­¨¥
¨¬¥¥â ¢¨¤ Mc ! G=�0 =M 0 ! K nG=�0 =Ma. �à¨ íâ®¬ ¬®¦­® áç¨â âì, çâ® �0 \K á®¤¥à¦¨âáï
¢ æ¥­âà¥ Z(G) £àã¯¯ë �¨ G,   ä ªâ®à-£àã¯¯  �0=�0 \K ­¥ ¨¬¥¥â ªàãç¥­¨ï (á¬. [1]). �®«®¦¨¬
bG = G=�0\K; b� = �0=�0\K;cK = K=K\�0. �¤¥áì cK ¡ã¤¥â ¬ ªá¨¬ «ì­®© ª®¬¯ ªâ­®© ¯®¤£àã¯¯®©
¢ £àã¯¯¥ �¨ bG, b� | à¥è¥âª  ¢ bG, bG=b� ¤¨ää¥®¬®àä­® ¬­®£®®¡à §¨îM 0 = G=�0 ¨ ¨¬¥¥â £« ¢­®¥
cK-à áá«®¥­¨¥ cK ! bG=b� =M 0 !Ma ­ ¤Ma, ï¢«ïîé¥¥áï ­ âãà «ì­ë¬ ¤«ï ®¤­®à®¤­®£® ¬­®£®-
®¡à §¨ï M 0. �à¨ íâ®¬ £àã¯¯  �1( bG) ª®­¥ç­ ,   à¥è¥âª  b� á¢®¡®¤­  ®â ªàãç¥­¨ï. �®íâ®¬ã ¯à¨
¨§ãç¥­¨¨ ®¤­®à®¤­®£® ¬­®£®®¡à §¨ï M = G=� á â®ç­®áâìî ¤® ª®­¥ç­®«¨áâ­®£® ­ ªàëâ¨ï ãá«®-
¢¨ï, ­ ª« ¤ë¢ ¥¬ë¥ ­  G ¨ � ¢ á«¥¤ãîé¥© â¥®à¥¬¥, ­¥ ï¢«ïîâáï á«¨èª®¬ ®£à ­¨ç¨â¥«ì­ë¬¨.
�«ï ¯®­¨¬ ­¨ï ä®à¬ã«¨à®¢ª¨ íâ®© â¥®à¥¬ë ¯®«¥§­® §­ ª®¬áâ¢® á ª« áá¨ä¨ª æ¨¥© ¯®«ã¯à®-
áâëå ¢¥é¥áâ¢¥­­ëå  «£¥¡à �¨ (­¥®¡å®¤¨¬ë¥ á¢¥¤¥­¨ï, ¢ ç áâ­®áâ¨, á¯¨á®ª ¢á¥å  «£¥¡à �¨ I-©
ª â¥£®à¨¨, ¬®¦­® ­ ©â¨, ­ ¯à., ¢ [3]).

�¥®à¥¬  1. �ãáâì G | á¢ï§­ ï £àã¯¯  �¨ á ª®­¥ç­®© äã­¤ ¬¥­â «ì­®© £àã¯¯®© ¨ ¡¥§

ª®¬¯ ªâ­ëå ¯®«ã¯à®áâëå ä ªâ®à®¢, � | à¥è¥âª  ¡¥§ ªàãç¥­¨ï ¢ G. �®£¤ 

(i) eá«¨  «£¥¡à  �¨ L(S) ¯®«ã¯à®áâ®© ç áâ¨ S (â. ¥. ä ªâ®à  �¥¢¨) £àã¯¯ë �¨ G ¨¬¥¥â

å®âï ¡ë ®¤¨­ ¨¤¥ « I-© ª â¥£®à¨¨ ¨«¨ ¨§®¬®àä­ë© ®¤­®© ¨§  «£¥¡à �¨ ¢¨¤  sl(2m;R),
so(2k + 1; 2l + 1), E6I,   æ¥­âà Z(S) ª®­¥ç¥­, â® C(G;�;R) 6= f0g;

(ii) eá«¨ «î¡®© ¯à®áâ®© ¨¤¥ « ¢  «£¥¡à¥ �¨ L(S) ¨§®¬®àä¥­  «£¥¡à ¬ �¨ ¢¨¤  sl(2n+1;R),
E6IV ¨«¨ ¨¬¥¥â ª®¬¯«¥ªá­ãî áâàãªâãàã, â® C(G;�;R) = f0g.

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(£à ­â 98-01-00329).
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�®ª § â¥«ìáâ¢®. �ãáâì G = S � R | à §«®¦¥­¨¥ �¥¢¨ £àã¯¯ë �¨ G (R | à ¤¨ª «, S |
¯®«ã¯à®áâ ï ç áâì). �®£¤  ¨§ ãá«®¢¨ï ª®­¥ç­®áâ¨ �1(G) á«¥¤ã¥â, çâ® £àã¯¯  �¨ R ®¤­®á¢ï§­ ,
äã­¤ ¬¥­â «ì­ ï £àã¯¯  �1(S) ª®­¥ç­  ¨ S \ R = feg. �®«®¦¨¬ �s = �=� \ R. �§ ãá«®¢¨© ­ 
£àã¯¯ã �¨ G ¢ëâ¥ª ¥â, çâ® �s ¡ã¤¥â à¥è¥âª®© ¢ ¯®«ã¯à®áâ®© £àã¯¯¥ �¨ S (á¬. [4]).

� à ªâ¥à¨áâ¨ç¥áª ï  «£¥¡à  C(G;�;R), ¢¢¥¤¥­­ ï ¢ [5], ¯® ®¯à¥¤¥«¥­¨î ï¢«ï¥âáï ®¡à §®¬
£®¬®¬®àä¨§¬   «£¥¡à ¢¥é¥áâ¢¥­­ëå ª®£®¬®«®£¨© i� : H�(G;R) ! H�(�;R), ¨­¤ãæ¨à®¢ ­­®£®
¢«®¦¥­¨¥¬ i : � ! G à¥è¥âª¨ � ª ª ¯®¤£àã¯¯ë ¢ G. � [5] ¤®ª § ­®, çâ® C(G;�;R) ¨§®¬®àä­ 
C(S;�s;R) | å à ªâ¥à¨áâ¨ç¥áª®©  «£¥¡à¥ ¯ àë S;�s. �ãáâì S = S1 � S2 � � � � � Sl | à §«®¦¥­¨¥
¯®«ã¯à®áâ®© £àã¯¯ë �¨ S ¢ ¯®çâ¨ ¯àï¬®¥ ¯à®¨§¢¥¤¥­¨¥ ¯à®áâëå ­®à¬ «ì­ëå ¤¥«¨â¥«¥© Si. �®
ãá«®¢¨î æ¥­âà Z(S) ª®­¥ç¥­, ¯®íâ®¬ã (á¬. [5]) C(S;�;R) ' �l

i=1C(Si) (£¤¥  «£¥¡àë C(Si) ¢ ï¢­®¬
¢¨¤¥ ãª § ­ë ¢ [5]). � á«ãç ¥ (i) ¨§ ï¢­®£® ¢¨¤   «£¥¡à C(Si) á«¥¤ã¥â, çâ® §¤¥áì C(S;�s;R) 6= 0,
  ¯®â®¬ã ¨ C(G;�;R) 6= 0.

�­ «®£¨ç­ë¬ ®¡à §®¬ ¨§ à¥§ã«ìâ â®¢ à ¡®âë [5] ¢ë¢®¤¨âáï à ¢¥­áâ¢® C(G;�;R) = 0
¯. (ii).

� ¬ ¯®­ ¤®¡¨âáï á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.

�à¥¤«®¦¥­¨¥ 1 ([5], ¯à¥¤«®¦¥­¨¥ 2.1). �ãáâì � | ¤¨áªà¥â­ ï ¯®¤£àã¯¯  ¡¥§ ªàãç¥­¨ï

¢ á¢ï§­®© £àã¯¯¥ �¨ G, K | ¬ ªá¨¬ «ì­ ï ª®¬¯ ªâ­ ï ¯®¤£àã¯¯  ¢ G. �®£¤  à ¢¥­áâ¢®

C(G;�;R) = f0g íª¢¨¢ «¥­â­® ¨§®¬®àä­®áâ¨ £à ¤ã¨à®¢ ­­ëå ¯à®áâà ­áâ¢ H�(G=�;R) ¨

H�(K;R) 
H�(�;R).

� á¨«ã íâ®£® ¯à¥¤«®¦¥­¨ï ¨§ â¥®à¥¬ë 1 ¯®«ãç ¥¬

�«¥¤áâ¢¨¥. �ãáâì G ¨ � â¥ ¦¥, çâ® ¢ ãá«®¢¨¨ â¥®à¥¬ë 1. �®£¤  ­ âãà «ì­®¥ à áá«®¥­¨¥
¤«ï M = G=� ¨¬¥¥â ¢¨¤ K ! G=�!Ma = K nG=� ¨ á¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï:

(i) eá«¨ ¯®«ã¯à®áâ ï ç áâì S £àã¯¯ë �¨ G ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ ¯. (i) â¥®à¥¬ë 1, â®
¬­®£®®¡à §¨¥ M ­¥ ¬®¦¥â ¡ëâì ¤¨ää¥®¬®àä­® K � Ma ¨, ¢ ç áâ­®áâ¨, ­ âãà «ì­®¥
à áá«®¥­¨¥ ¤«ï M ­¥âà¨¢¨ «ì­®;

(ii) eá«¨  «£¥¡à  �¨ L(S) £àã¯¯ë �¨ S ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ ¯. (ii) ¨§ â¥®à¥¬ë 1, â®  «£¥-
¡à  ª®£®¬®«®£¨© H�(M;R)  ¤¤¨â¨¢­® ¨§®¬®àä­ H�(K�Ma;R) ' H�(K;R)
H�(Ma;R)
(¢ íâ®¬ á«ãç ¥ £®¢®àïâ, çâ® ­ âãà «ì­®¥ à áá«®¥­¨¥ ¤«ï M ª®£®¬®«®£¨ç¥áª¨ âà¨¢¨ «ì-
­®).

�â¢¥à¦¤¥­¨¥ (i) c«¥¤áâ¢¨ï ¤®áâ ¢«ï¥â è¨à®ª¨© ª« áá ¯à¨¬¥à®¢ ª®¬¯ ªâ­ëå ®¤­®à®¤­ëå
¯à®áâà ­áâ¢ ¢¨¤  G=� (â. ¥. ¨¬¥îé¨å ¤¨áªà¥â­ãî áâ æ¨®­ à­ãî ¯®¤£àã¯¯ã), ã ª®â®àëå ­ âã-
à «ì­®¥ à áá«®¥­¨¥ ­¥âà¨¢¨ «ì­®. � á«ãç ¥ ¦¥ (ii) íâ®© â¥®à¥¬ë ¯®«ãç ¥¬ ª®£®¬®«®£¨ç¥áª¨
âà¨¢¨ «ì­ë¥ (­ ¤ R) ­ âãà «ì­ë¥ à áá«®¥­¨ï, ª®â®àë¥ ¯à¨ íâ®¬ ­¥ ®¡ï§ â¥«ì­® ¡ã¤ãâ £« ¤ª®
âà¨¢¨ «ì­ë¬¨ ¨«¨ ¤ ¦¥ ¯®á«®©­® £®¬®â®¯¨ç¥áª¨ âà¨¢¨ «ì­ë¬¨. � ®¤­®¬ ç áâ­®¬ á«ãç ¥ ¢á¥
¦¥ ã¤ ¥âáï ¤®ª § âì ¯®á«®©­ãî £®¬®â®¯¨ç¥áªãî âà¨¢¨ «ì­®áâì ­ âãà «ì­®£® à áá«®¥­¨ï, çâ®
ãá¨«¨¢ ¥â ¢ íâ®¬ á«ãç ¥ ãâ¢¥à¦¤¥­¨¥ (i) â¥®à¥¬ë 1.

�¥®à¥¬  2. �ãáâì � | à¥è¥âª  ¢ £àã¯¯¥ �¨ G = �l
i=1SL(ni;C). �®£¤  áãé¥áâ¢ã¥â ¯®¤-

£àã¯¯  �0 ª®­¥ç­®£® ¨­¤¥ªá  ¢ �, á¢®¡®¤­ ï ®â ªàãç¥­¨ï, ¤«ï ª®â®à®© ¨¬¥îâ ¬¥áâ® á«¥¤ãîé¨¥

ãâ¢¥à¦¤¥­¨ï:

(i) ­ âãà «ì­®¥ à áá«®¥­¨¥ ¤«ï ®¤­®à®¤­®£® ¯à®áâà ­áâ¢  M 0 = G=�0, ª®­¥ç­®«¨áâ­® ­ -

ªàë¢ îé¥£® M , ¯®á«®©­® £®¬®â®¯¨ç¥áª¨ âà¨¢¨ «ì­®;
(ii) ¬­®£®®¡à §¨¥ G=�0 £®¬®â®¯¨ç¥áª¨ íª¢¨¢ «¥­â­® ¯àï¬®¬ã ¯à®¨§¢¥¤¥­¨î K �K n G=�0,

£¤¥ K = �l
i=1SU(ni).

�®ª § â¥«ìáâ¢®. �á­®, çâ® ãâ¢¥à¦¤¥­¨¥ (ii) á«¥¤ã¥â ¨§ (i). �®ª ¦¥¬ (i).
� á¨«ã «¥¬¬ë �¥«ì¡¥à£  (á¬., ­ ¯à., [4]) ¢ � áãé¥áâ¢ã¥â ¯®¤£àã¯¯  �00 ª®­¥ç­®£® ¨­¤¥ªá , á¢®-

¡®¤­ ï ®â ªàãç¥­¨ï. �«ï ª®¬¯ ªâ­®£® ®¤­®à®¤­®£® ¯à®áâà ­áâ¢  G=�00, ª®­¥ç­®«¨áâ­® ­ ªàë¢ -
îé¥£®M , áãé¥áâ¢ã¥â ­ âãà «ì­®¥ à áá«®¥­¨¥, ª®â®à®¥ ¨¬¥¥â ¢¨¤K ! G=�00 ! KnG=�00 = B�00,
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£¤¥ B�00 | ª« áá¨ä¨æ¨àãîé¥¥ ¯à®áâà ­áâ¢® £àã¯¯ë �00, K = �l
i=1SU(ni). � [5] ¤«ï â ª®£® à á-

á«®¥­¨ï ¯®áâà®¥­® ¯®á«®©­® £®¬®â®¯¨ç¥áª¨ íª¢¨¢ «¥­â­®¥ ¥¬ã ¯«®áª®¥ G-à áá«®¥­¨¥, ª®â®à®¥
¨¬¥¥â ¢¨¤ G ! G ��00 K n G ! K n G=�00 (¯à®áâà ­áâ¢® íâ®£® à áá«®¥­¨ï ï¢«ï¥âáï à áá«®¥­-
­ë¬ ¯à®¨§¢¥¤¥­¨¥¬). �§ ¤®ª § ­­®© ­¨¦¥ «¥¬¬ë ¢ëâ¥ª ¥â, çâ® ¤«ï ­¥ª®â®à®© ¯®¤£àã¯¯ë �0

ª®­¥ç­®£® ¨­¤¥ªá  ¢ �00 ¯«®áª®¥ �l
i=1SL(ni;C)-à áá«®¥­¨¥ ­ ¤ ¬­®£®®¡à §¨¥¬ B�0 = K n G=�0

(ª®â®à®¥ ª®­¥ç­®«¨áâ­® ­ ªàë¢ ¥â B�00), ¨­¤ãæ¨à®¢ ­­®¥ ¨áå®¤­ë¬ ¯«®áª¨¬ à áá«®¥­¨¥¬ ­ ¤
B�00, ¡ã¤¥â âà¨¢¨ «ì­® (¢ íâ®¬ á«ãç ¥ £®¢®àïâ, çâ® ¨áå®¤­®¥ ¯«®áª®¥ à áá«®¥­¨¥ ¢¨àâã «ì­®
âà¨¢¨ «ì­®). �® â®£¤  ãâ¢¥à¦¤¥­¨¥ (i) ¢ëâ¥ª ¥â ¨§ ¯®á«®©­®© £®¬®â®¯¨ç¥áª®© íª¢¨¢ «¥­â­®-
áâ¨ ­ âãà «ì­®£® à áá«®¥­¨ï ¨ á®®â¢¥âáâ¢ãîé¥£® ¥¬ã ¯«®áª®£® à áá«®¥­¨ï ([5], â¥®à¥¬  1.2).

�¥¬¬ . �à®¨§¢®«ì­®¥ ¯«®áª®¥ SL(n;C)-à áá«®¥­¨¥ ­ ¤ ¬­®£®®¡à §¨¥¬ X ¢¨àâã «ì­® âà¨-

¢¨ «ì­®.

�®ª § â¥«ìáâ¢®. �ãáâì fg��g| ª®æ¨ª« ¯«®áª®£® à áá«®¥­¨ï ­ ¤ X. �¤¥áì g�� | ¯®áâ®ï­-
­ë¥ ®â®¡à ¦¥­¨ï U� \ U� ! SL(n;C), fU�g | ®âªàëâ®¥ ¯®ªàëâ¨¥ X, ¯à¨ç¥¬ U� ¬®¦­® ¯à¥¤-
¯®« £ âì ®¤­®á¢ï§­ë¬¨. �ë ¬®¦¥¬ à áá¬ âà¨¢ âì íâ® à áá«®¥­¨¥ ¨ ª ª GL(n;C)-à áá«®¥­¨¥.
� [6] ¤®ª § ­®, çâ® ¯«®áª®¥ GL(n;C)-à áá«®¥­¨¥ ¢¨àâã «ì­® âà¨¢¨ «ì­®, â. ¥. áãé¥áâ¢ã¥â â ª®¥
ª®­¥ç­®«¨áâ­®¥ ­ ªàëâ¨¥ X 0 ! X, çâ® ¨­¤ãæ¨à®¢ ­­®¥ ¨¬ ¯«®áª®¥ GL(n;C)-à áá«®¥­¨¥ ­ ¤
X 0 âà¨¢¨ «ì­®. �®¦¥¬ áç¨â âì, çâ® íâ® ¢¥à­® ã¦¥ ¤«ï ¨áå®¤­®£® à áá«®¥­¨ï (§ ¬¥­ïï X ­ 
X 0). �â® ®§­ ç ¥â, çâ® g�� = h�h

�1

� ¤«ï ­¥ª®â®àëå £« ¤ª¨å ®â®¡à ¦¥­¨© h� : U� ! GL(n;C).
�áâ ¥âáï ®â íâ®© âà¨¢¨ «¨§ æ¨¨ GL-à áá«®¥­¨ï ¯¥à¥©â¨ ª âà¨¢¨ «¨§ æ¨¨ SL-à áá«®¥­¨ï.

�® ãá«®¢¨î det(g��) = 1, ¯®íâ®¬ã det(h�) = det(h�). � ª ª ª U� ®¤­®á¢ï§­ë, â® áãé¥áâ¢ãîâ
â ª¨¥ £« ¤ª¨¥ äã­ªæ¨¨ r� : U� ! C?, çâ® rn� = det(h�) (r� | íâ® ¯à®áâ® ¢¥â¢ì ª®à­ï n-© áâ¥¯¥­¨
¨§ det(h�)). �®«®¦¨¬ s� = h�=r�, ¯®«ãç¨¬ £« ¤ª¨¥ ®â®¡à ¦¥­¨ï s� : U� ! SL(n;C). �à¨ íâ®¬
¨¬¥¥¬ g�� = s�s

�1

� r�r
�1

� . �®«®¦¨¬ â¥¯¥àì ��� = r�r
�1

� . �¬¥¥¬ (���)n = 1, ¯®íâ®¬ã ��� | íâ®
®â®¡à ¦¥­¨ï (®ç¥¢¨¤­®, ¯®áâ®ï­­ë¥) U� \ U� ! Zn � C?, ¯à¥¤áâ ¢«ïîé¨¥ ­¥ª®â®àë© ª« áá
ª®£®¬®«®£¨© � ¨§ H1(X;Zn). � ª ¨§¢¥áâ­® (íâ® ¢ëâ¥ª ¥â, ­ ¯à., ¨§ â¥®à¥¬ë ®¡ ã­¨¢¥àá «ì­ëå
ª®íää¨æ¨¥­â å ¤«ï ª®£®¬®«®£¨©), £àã¯¯ H1(X;Zn) ¨§®¬®àä­  Hom(�1(X);Zn). �®íâ®¬ã ª« áá
� ¬®¦­® à áá¬ âà¨¢ âì ª ª £®¬®¬®àä¨§¬ � : �1(X) ! Zn. �¤à® ker� íâ®£® £®¬®¬®àä¨§¬ 
ï¢«ï¥âáï ¯®¤£àã¯¯®© ª®­¥ç­®£® ¨­¤¥ªá  ¢ �1(X). �á«¨ ¯¥à¥©â¨ ª ª®­¥ç­®«¨áâ­®¬ã ­ ªàëâ¨î
­ ¤ X, á®®â¢¥âáâ¢ãîé¥¬ã íâ®© ¯®¤£àã¯¯¥, â® ¨­¤ãæ¨à®¢ ­­ë© ¨§ � íâ¨¬ ­ ªàëâ¨¥¬ ª®æ¨ª«
¡ã¤¥â âà¨¢¨ «¥­. � ª ª ª à áá¬ âà¨¢ ¥âáï X á â®ç­®áâìî ¤® ª®­¥ç­®«¨áâ­®£® ­ ªàëâ¨ï, â®
¬®¦­® áç¨â âì, çâ® ã¦¥ ¤«ï X ª®æ¨ª« � âà¨¢¨ «¥­. �â® ®§­ ç ¥â, çâ® r�=r� = t�=t�, £¤¥ t� 2
Zn. �® â®£¤  £« ¤ª¨¥ ®â®¡à ¦¥­¨ï s�t� : U� ! SL(n;C) ¤ îâ âà¥¡ã¥¬ãî âà¨¢¨ «¨§ æ¨î SL-
à áá«®¥­¨ï ­ ¤ X.

�«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥ á¢ï§ ­® ¯® á¬ëá«ã á â¥®à¥¬®© 2 ¨ ª á ¥âáï ¢®¯à®á  ®¡à é¥­¨ï ¢
­ã«ì ¢á¥å à æ¨®­ «ì­ëå å à ªâ¥à¨áâ¨ç¥áª¨å ª« áá®¢ (â. ¥. ª« áá®¢ �®­âàï£¨­ , �©«¥à ) ¤«ï
­¥ª®â®àëå  áä¥à¨ç­ëå ¬­®£®®¡à §¨©,   ¨¬¥­­® ¤«ï ¡ § ­ âãà «ì­ëå à áá«®¥­¨© ª®¬¯ ªâ­ëå
®¤­®à®¤­ëå ¯à®áâà ­áâ¢ ¢¨¤  G=�.

�à¥¤«®¦¥­¨¥ 2. �ãáâì G { á¢ï§­ ï £àã¯¯  �¨, à ¤¨ª « R ª®â®à®© ®¤­®á¢ï§¥­,   äã­¤ -

¬¥­â «ì­ ï £àã¯¯  �1(G) ª®­¥ç­ . �ãáâì â ª¦¥ � | à¥è¥âª  ¢ G,   K | ¬ ªá¨¬ «ì­ ï

ª®¬¯ ªâ­ ï ¯®¤£àã¯¯  ¢ G. �®£¤  ¢á¥ à æ¨®­ «ì­ë¥ å à ªâ¥à¨áâ¨ç¥áª¨¥ ª« ááë £« ¤ª®£® ¬­®-

£®®¡à §¨ï Ma = K n G=�0 (£¤¥ �0 | ­¥ª®â®à ï ¯®¤å®¤ïé ï ¯®¤£àã¯¯  ª®­¥ç­®£® ¨­¤¥ªá  ¢ �)
âà¨¢¨ «ì­ë, ¥á«¨  «£¥¡à  �¨ L(S) ¯®«ã¯à®áâ®© ç áâ¨ S £àã¯¯ë �¨ G ¨§®¬®àä­   «£¥¡à ¬

�¨ ¢¨¤  so(2; n), su(1; n) ¨«¨ ¦¥ ¢á¥ ¯à®áâë¥ ¨¤¥ «ë ¢ L(S) ¨§®¬®àä­ë ¯à®áâë¬  «£¥¡à ¬ �¨

¢¨¤  sl(2n+ 1;R); E6IV , ¨«¨ ª®¬¯«¥ªá­ë.

�®ª § â¥«ìáâ¢® ­¥¯®áà¥¤áâ¢¥­­® ¢ëâ¥ª ¥â ¨§ â¥®à¥¬ë 1.2, â¥®à¥¬ë 3.3 ¨ ¯à¥¤«®¦¥­¨ï 4.3
à ¡®âë [5],   â ª¦¥ ¯à¥¤«®¦¥­¨ï 6.3 ¨§ [1] (£¤¥ ¯®áâà®¥­  à¥¤ãªæ¨ï ª K áâàãªâãà­®© £àã¯¯ë
ª á â¥«ì­®£® à áá«®¥­¨ï ¤«ï Ma).
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�®«ãç¨¬ â¥¯¥àì ­¥ª®â®àë¥ à¥§ã«ìâ âë, ª á îé¨¥áï ¯à®¨§¢®«ì­ëå ª®¬¯ ªâ­ëå ®¤­®à®¤­ëå
¯à®áâà ­áâ¢M = G=H (áâ æ¨®­ à­ ï ¯®¤£àã¯¯ H âãâ ã¦¥ ­¥ ®¡ï§ â¥«ì­® ¤¨áªà¥â­ ). � ª ã¦¥
®â¬¥ç «®áì ¢ëè¥, ¤«ï ¯®¤å®¤ïé¥£® M 0 = G=H 0, ª®­¥ç­®«¨áâ­® ­ ªàë¢ îé¥£® M , áãé¥áâ¢ã¥â
­ âãà «ì­®¥ à áá«®¥­¨¥Mc = K=K \H 0 !M 0 !Ma = K nG=H 0. �à¨ íâ®¬ ¬®¦­® áç¨â âì, çâ®
áâàãªâãà­®© £àã¯¯®© íâ®£® à áá«®¥­¨ï ï¢«ï¥âáï á¢ï§­ ï ª®¬¯ ªâ­ ï £àã¯¯  �¨ Q0 | á¢ï§­ ï
ª®¬¯®­¥­â  ¥¤¨­¨æë £àã¯¯ë �¨ Q = NK(L)=L (áâàãªâãà­®© £àã¯¯ë ­ âãà «ì­®£® à áá«®¥­¨ï),
£¤¥ L = H 0\K,  K |¬ ªá¨¬ «ì­ ï ª®¬¯ ªâ­ ï ¯®¤£àã¯¯  ¢ G [1]. � ®¡é¥¬ á«ãç ¥ ­ âãà «ì­®¥
à áá«®¥­¨¥ ­¥ ï¢«ï¥âáï ¯«®áª¨¬ (â. ¥. ¥£® äã­ªæ¨¨ ¯¥à¥å®¤  ­¥ ®¡ï§ â¥«ì­® ¯®áâ®ï­­ë), ®¤­ ª®
¨¬¥¥â ¬¥áâ® á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.

�¥®à¥¬  3. �ãáâì M = G=H | ª®¬¯ ªâ­®¥ ®¤­®à®¤­®¥ ¯à®áâà ­áâ¢®. �®£¤  ¤«ï ­¥ª®-

â®à®£® M 0, ª®­¥ç­®«¨áâ­® ­ ªàë¢ îé¥£® M , ­ âãà «ì­®¥ à áá«®¥­¨¥ ¯®á«®©­® £®¬®â®¯¨ç¥áª¨

íª¢¨¢ «¥­â­® ¯«®áª®¬ã �0-à áá«®¥­¨î á® á«®¥¬ G0 �K0 Mc (¨¬¥îé¨¬ ¢¨¤ à áá«®¥­­®£® ¯à®-

¨§¢¥¤¥­¨ï, á®®â¢¥âáâ¢ãîé¥£® ¥áâ¥áâ¢¥­­ë¬ ¤¥©áâ¢¨ï¬ £àã¯¯ë K 0 ­  G0 ¨ Mc), £¤¥ Mc |

á«®© ­ âãà «ì­®£® à áá«®¥­¨ï ¤«ï M 0, K 0 | ­¥ª®â®à ï ¯®¤£àã¯¯  ¢ Q0 = (NK(L)=L)0, G0 |

­¥ª®â®à ï £àã¯¯  �¨, K 0 � G0,   �0 | à¥è¥âª  ¢ G0 (¡®«¥¥ ¯®¤à®¡­® G0, K 0, �0 ®¯¨á ­ë ¢

¤®ª § â¥«ìáâ¢¥).

�®ª § â¥«ìáâ¢®. �«ï ­¥ª®â®à®£® ¯®¤å®¤ïé¥£®M 0, ª®­¥ç­®«¨áâ­® ­ ªàë¢ îé¥£®M , áâàãª-
âãà­ãî £àã¯¯ã ­ âãà «ì­®£® à áá«®¥­¨ï ¬®¦­® à¥¤ãæ¨à®¢ âì ª Q0. � áá¬®âà¨¬ £« ¢­®¥ Q0-
à áá«®¥­¨¥ ­ ¤M 0, á®®â¢¥âáâ¢ãîé¥¥ íâ®¬ã à áá«®¥­¨î. � [7] ¯®ª § ­®, çâ® áâàãªâãà­ãî £àã¯¯ã
¬®¦­® à¥¤ãæ¨à®¢ âì ª â ª®© ¯®¤£àã¯¯¥ K 0, çâ® á®®â¢¥âáâ¢ãîé¥¥ £« ¢­®¥ K 0-à áá«®¥­¨¥ ¨¬¥¥â
¢¨¤ K 0 ! G0=�0 ! K 0nG0=�0 =Ma, £¤¥ G0 | ­¥ª®â®à ï á¢ï§­ ï (­® ­¥ ®¡ï§ â¥«ì­® ®¤­®á¢ï§­ ï)
£àã¯¯  �¨, �0 | à¥è¥âª  ¢ G0,   K 0 ï¢«ï¥âáï ¬ ªá¨¬ «ì­®© ª®¬¯ ªâ­®© ¯®¤£àã¯¯®© ¢ G0. �â¬¥-
â¨¬, çâ® ¯à¨ ¤®«¦­®¬ ¢ë¡®à¥ £àã¯¯ë �¨ G, âà ­§¨â¨¢­®© ­  M , £àã¯¯  �¨ G0 ª®­¥ç­®«¨áâ­®
­ ªàë¢ ¥âáï á¢ï§­®© £àã¯¯®© �¨ (NG(H 0

o=H
0

0
))0 �Rn ¯à¨ ­¥ª®â®à®¬ n 2 N,   £àã¯¯  �0 á« ¡®

á®¨§¬¥à¨¬  á �1(M 0) (á¬. [7]). �é¥ á«¥¤ã¥â ®â¬¥â¨âì, çâ® à áá«®¥­¨¥ K 0 ! G0=�0 ! K 0 n G0=�0

­¥ ®¡ï§ â¥«ì­® ï¢«ï¥âáï ­ âãà «ì­ë¬ ¤«ï G0=�0 (¨¡® K 0 ­¥ ®¡ï§ â¥«ì­® ¯®«ã¯à®áâ ).
� âãà «ì­®¥ à áá«®¥­¨¥ ¤«ï M 0  áá®æ¨¨à®¢ ­® á ãª § ­­ë¬ ¢ëè¥ K 0-à áá«®¥­¨¥¬, ¨ á«®¥¬

®­® ¨¬¥¥â Mc, ¯®íâ®¬ã ®­® ¬®¦¥â ¡ëâì § ¯¨á ­® ¢ ¢¨¤¥ Mc ! Mc �K0 G0=�0 ! K 0 nG0=�0 =Ma

(­ ¯®¬­¨¬, çâ® K 0 � Q0,   ¯®â®¬ã K 0 ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ¤¥©áâ¢ã¥â ­  Mc). � ç áâ­®áâ¨, M 0

¤¨ää¥®¬®àä­® ¬­®£®®¡à §¨î Mc �K0 G0=�0.
� áá¬®âà¨¬ â¥¯¥àì ¥áâ¥áâ¢¥­­®¥ ®â®¡à ¦¥­¨¥ K 0 n G0 ��0 G0 ! G0=�0, ®­® ï¢«ï¥âáï £®¬®â®-

¯¨ç¥áª®© íª¢¨¢ «¥­â­®áâìî (¯®¤à®¡­¥¥ á¬. [1], [7]). �â® ®â®¡à ¦¥­¨¥ ¨­¤ãæ¨àã¥â £®¬®â®¯¨ç¥-
áªãî íª¢¨¢ «¥­â­®áâì à áá«®¥­­ëå ¯à®¨§¢¥¤¥­¨© � : (K 0 n G0 ��0 G0) �K0 Mc ! G0=�0 �K0 Mc

(¯à®áâà ­áâ¢ à áá«®¥­¨© á® á«®¥¬ Mc ­ ¤ £®¬®â®¯¨ç¥áª¨ íª¢¨¢ «¥­â­ë¬¨ ¡ § ¬¨). �á­®,
çâ® G0=�0 �K0 Mc ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ®â®¦¤¥áâ¢«ï¥âáï á M 0,   ¥áâ¥áâ¢¥­­®¥ ®â®¡à ¦¥­¨¥
p : G0=�0 �K0 Mc ! K 0 n G0=�0 ï¢«ï¥âáï ¯à®¥ªæ¨¥© ­ âãà «ì­®£® à áá«®¥­¨ï ¤«ï M 0. � «¥¥,
¨¬¥¥âáï ¥áâ¥áâ¢¥­­®¥ ®â®¦¤¥áâ¢«¥­¨¥ (K 0 nG0��0 G0)�K0 Mc = K 0 nG0��0 (G0�K0 Mc). � ª®­¥æ,
®¡®§­ ç¨¬ ç¥à¥§ bp ¯à®¥ªæ¨î ¯«®áª®£® �0-à áá«®¥­¨ï ­ ¤ Ma = K 0 n G0=�0 á® á«®¥¬ G0 �K0 Mc.
�®¬®â®¯¨ç¥áª ï íª¢¨¢ «¥­â­®áâì � ¯¥à¥áâ ­®¢®ç­ , ª ª «¥£ª® ¯®­ïâì, á ¯à®¥ªæ¨ï¬¨ p ¨ bp,  
¯®â®¬ã ï¢«ï¥âáï ¨áª®¬®© ¯®á«®©­®© £®¬®â®¯¨ç¥áª®© íª¢¨¢ «¥­â­®áâìî.

� á¨«ã â¥®à¥¬ë 3 ¯®«ãç ¥¬ ¢®§¬®¦­®áâì ¨á¯®«ì§®¢ âì ¯à¨ ¨§ãç¥­¨¨ â®¯®«®£¨¨ ¯à®¨§¢®«ì-
­ëå ª®¬¯ ªâ­ëå ®¤­®à®¤­ëå ¯à®áâà ­áâ¢ à¥§ã«ìâ âë, ª á îé¨¥áï ¯«®áª¨å à áá«®¥­¨©,   â ª-
¦¥ á¢ï§ ­­ë¥ á ­¨¬¨ à¥§ã«ìâ âë ® à áá«®¥­¨ïå ¢¨¤  K ! G=�! K nG=�, ¯®«ãç¥­­ë¥ ¢ëè¥.
�â¬¥â¨¬, çâ® áâàãªâãà­ ï £àã¯¯  ¯«®áª®£® à áá«®¥­¨ï ¨§ â¥®à¥¬ë 3 | íâ® ¢ â®ç­®áâ¨ £àã¯¯ 
�0 = �1(Ma), ª®â®à ï ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ¤¥©áâ¢ã¥â ­  á«®¥ G0 �K0 Mc ( ¨¡® �0 � G0).

�ãáâì M = G=H | ®¤­®à®¤­®¥ ¯à®áâà ­áâ¢® £àã¯¯ë �¨ G = S �R (S | ¯®«ã¯à®áâ ï ç áâì,
R | à ¤¨ª «). �áâ¥áâ¢¥­­®¥ âà ­§¨â¨¢­®¥ ¤¥©áâ¢¨¥ G ­  M ­ §ë¢ ¥âáï ¯à ¢¨«ì­ë¬, ¥á«¨
S � NG(H0) = G. �â «î¡®£® âà ­§¨â¨¢­®£® ¤¥©áâ¢¨ï £àã¯¯ë �¨ ­  ª®¬¯ ªâ­®¬ ¬­®£®®¡à §¨¨
¢á¥£¤  ¬®¦­® ¯¥à¥©â¨ ª ¯à ¢¨«ì­®¬ã ¤¥©áâ¢¨î (á¬. [2], [7]).
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�à¥¤«®¦¥­¨¥ 3. �ãáâìM = G=H | ª®¬¯ ªâ­®¥ ®¤­®à®¤­®¥ ¯à®áâà ­áâ¢®, ¯à¨ç¥¬ £àã¯-

¯  �¨ G ¤¥©áâ¢ã¥â ­  M ¯à ¢¨«ì­® (á¬. [2], [7]). �®£¤  ¥á«¨ £àã¯¯  �¨ (NG(H0)=H0)0 «®ª «ì­®
¨§®¬®àä­  £àã¯¯¥ �¨ ¢¨¤  �l

i=1SL(ni;C), â® ¤«ï ­¥ª®â®à®£® M
0, ª®­¥ç­®«¨áâ­® ­ ªàë¢ îé¥£®

M , ­ âãà «ì­®¥ à áá«®¥­¨¥ ¯®á«®©­® £®¬®â®¯¨ç¥áª¨ âà¨¢¨ «ì­®.

�®ª § â¥«ìáâ¢® ­¥¬¥¤«¥­­® á«¥¤ã¥â ¨§ â¥®à¥¬ 2 ¨ 3.
�®¦­® ¯à¨¢¥áâ¨ ¨ ¤àã£¨¥ ¯à¨¬¥àë ¨á¯®«ì§®¢ ­¨ï à¥§ã«ìâ â®¢, ¤®ª § ­­ëå ¢ëè¥ ¨ ¢ áâ âì¥

[5], ¤«ï ¨§ãç¥­¨ï â®¯®«®£¨ç¥áª®£® áâà®¥­¨ï ª®¬¯ ªâ­ëå ®¤­®à®¤­ëå ¯à®áâà ­áâ¢, íâ® ¡ã¤¥â
á¤¥« ­® ¢ ¤àã£¨å à ¡®â å  ¢â®à  (á¬. â ª¦¥ [8]).
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