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� ������ ���-������ ���� W (4; 4; 2)
� ����������� ������������ ��������� �������

1. �® ®¯à¥¤¥«¥¨î, âà¨-âª ìî â¨¯  W (P; P;Q), £¤¥ P > Q,  §ë¢ ¥âáï âà®©®¥ á«®¥¨¥
¤¨ää¥à¥æ¨àã¥¬®£® ¬®£®®¡à §¨ï M à §¬¥à®áâ¨ n = P +Q á ¯®¬®éìî âà¥å á¥¬¥©áâ¢ S1, S2,
S3 ¯®¢¥àå®áâ¥© à §¬¥à®áâ¨ á®®â¢¥âáâ¢¥® P , P , Q â ª¨å, çâ® ç¥à¥§ ª ¦¤ãî â®çªã x 2 M

¯à®å®¤¨â à®¢® ¯® ®¤®© ¯®¢¥àå®áâ¨ V1, V2, V3 ª ¦¤®£® á¥¬¥©áâ¢ , ¯à¨ç¥¬ x ¥áâì ¥¤¨áâ¢¥ ï
â®çª  ¯¥à¥á¥ç¥¨ï ¯®¢¥àå®áâ¥© V1 ¨ V3, â ª¦¥ ª ª ¨ ¯®¢¥àå®áâ¥© V2 ¨ V3.

� [1] à áá¬®âà¥ë ®¡é¨¥ âà¨-âª ¨ â¨¯  W (p; q; r), ¢ [2] | âà¨-âª ¨ â¨¯  W (n� 1; n� 1; 1).
�â® á¯¥æ¨ «ìë© á«ãç © âà¨-âª ¥© â¨¯  W (P; P;Q), P > Q.

� áá¬®âà¨¬  ¤ M ¬®£®®¡à §¨¥ à¥¯¥à®¢ fx; ei; ei; e�g, i = 1; Q, � = Q+ 1; : : : ; Q+ P , ¢
ª®â®à®¬ ei ª á îâáï ¯®¢¥àå®áâ¨ ¯¥à¢®£® á¥¬¥©áâ¢ , ei ª á îâáï ¯®¢¥àå®áâ¨ ¢â®à®£® á¥¬¥©-
áâ¢ , ei+ ei ª á îâáï ¯®¢¥àå®áâ¨ âà¥âì¥£® á¥¬¥©áâ¢ ,   e� ª á îâáï ¯®¢¥àå®áâ¥© ª ª ¯¥à¢®£®,
â ª ¨ ¢â®à®£® á¥¬¥©áâ¢, ¯à®å®¤ïé¨å ç¥à¥§ â®çªã x. �®¦¥áâ¢® M 0 â ª¨å à¥¯¥à®¢ ®¡à §ã¥â G-
áâàãªâãàã   M , £¤¥ G | ¯®¤£àã¯¯  ¯®«®© «¨¥©®© £àã¯¯ë, á®áâ®ïé ï ¨§ ¬ âà¨æ ¢¨¤  (á¬.
[3])
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J;K = 1; : : : ; n = P +Q; i; k = 1; : : : ; Q; �; � = Q+ 1; : : : ; Q+ P , det(U�
� ) 6= 0, det(Uk

i ) 6= 0.
� ¦¤®¬ã à¥¯¥àã fx; ei; ei; e�g á®®â¢¥âáâ¢ã¥â ª®à¥¯¥à á®¯àï¦¥ëå «¨¥©ëå ä®à¬ !i, !i,

!�. �â¨ ä®à¬ë  §®¢¥¬ ¡ §¨áë¬¨,   ¨å «¨¥©ë¥ ª®¬¡¨ æ¨¨ | £« ¢ë¬¨ ä®à¬ ¬¨.
�¥¬¥©áâ¢  S1, S2, S3 ¬®£ãâ ¡ëâì § ¤ ë á ¯®¬®éìî ¢¯®«¥ ¨â¥£à¨àã¥¬ëå á¨áâ¥¬ ãà ¢¥¨©

�ä ää 

!i = 0 (ãà ¢¥¨ï ¯®¢¥àå®áâ¨ á¥¬¥©áâ¢  S1);

!i = 0 (ãà ¢¥¨ï ¯®¢¥àå®áâ¨ á¥¬¥©áâ¢  S2);

!i � !i = 0; !� = 0 (ãà ¢¥¨ï ¯®¢¥àå®áâ¨ á¥¬¥©áâ¢  S3):

�á«®¢¨ï ¨å ¯®«®© ¨â¥£à¨àã¥¬®áâ¨ ®¡à §ãîâ ®á®¢ë¥ áâàãªâãàë¥ ãà ¢¥¨ï âà¨-âª ¨, ¯à¨-
¢®¤¨¬ë¥ ª ¢¨¤ã (á¬. [3])
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(1)

£¤¥ Ai
lk +Ai

kl = 0.
� [3] ¤®ª § ®, çâ® ¢¥«¨ç¨ë fAi

�kg ®¡à §ãîâ â¥§®à,  §ë¢ ¥¬ë© ®á®¢ë¬ â¥§®à®¬ âª ¨
W (P; P;Q). � [4] à áá¬®âà¥ á¯¥æ¨ «ìë© ª« áá âà¨-âª ¥© â¨¯  W (P; P;Q), P > Q, ã ª®â®àëå
â¥§®àë fAi

�kg ¢® ¢á¥å â®çª å íª¢¨¢ «¥âë ¬¥¦¤ã á®¡®©, â. ¥. ª®¬¯®¥âë ®á®¢®£® â¥§®à 
fAi

�kg ¯®áâ®ïë   ¥ª®â®à®¬ ¯®¤à áá«®¥¨¨ fM 0 à áá«®¥¨ï à¥¯¥à®¢M 0. �â® ¯®¤à áá«®¥¨¥ fM 0
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¥áâì g0-áâàãªâãà , £¤¥ g0 � G. �®£« á® ([4], c. 86) g0-áâàãªâãà  ®¯à¥¤¥«¥    á«®ïå âà¥âì¥£®
á¥¬¥©áâ¢ , § ¤ ëå ãà ¢¥¨ï¬¨ !i � !i = 0, !� = 0.

� ¤ ®© áâ âì¥ à áá¬ âà¨¢ ¥âáï ®¤¨ ª« áá âà¨-âª ¥© â¨¯  W (4; 4; 2) á ¯®áâ®ïë¬¨ ª®¬-
¯®¥â ¬¨ ®á®¢®£® â¥§®à , ã ª®â®àëå £àã¯¯  g0 � GL(2) ï¢«ï¥âáï  ää¨®©. �®íâ®¬ã  
á«®ïå âà¥âì¥£® á¥¬¥©áâ¢  â ª®© âª ¨ ®¯à¥¤¥«¥   ää¨ ï áâàãªâãà .

2. � áá¬®âà¨¬ âà¨-âª ì W (4; 4; 2) á® á«¥¤ãîé¨¬¨ áâàãªâãàë¬¨ ãà ¢¥¨ï¬¨:
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(2)

�¤¥áì '2

1
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2
, !i, !i (i = 1; 2) áãâì ¡ §¨áë¥ ä®à¬ë; f ¥áâì ¥ª®â®à ï äãªæ¨ï   ¯®¤à áá«®¥¨¨

à áá«®¥¨ï M 0.
�à®¤®«¦ ï ¢¥è¨¥ ¤¨ää¥à¥æ¨ «ìë¥ ãà ¢¥¨ï (2) ¨ ¨á¯®«ì§ãï ®¡®¡é¥ãî «¥¬¬ã � à-

â  , § ¬¥â¨¬, çâ® ä®à¬ë !1

2
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â®«ìª® ç¥à¥§ !1, !2, !1, !2, â. ¥. !1

2
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1 +B2!
2. �á«¨ f | ª®áâ â , â® !2

2
|

£« ¢ ï ä®à¬ .
� á«ãç ¥ f = 0 ãà ¢¥¨ï (2) ¨¬¥îâ ¢¨¤
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(3)

�à®¤®«¦ ï á¨áâ¥¬ã (3), ¯®«ãç¨¬ B1 = B2 = B1 = B2 = 0, â. ¥. !1

2
= 0. �®£¤  ¯¥à¢®¥ ¨ âà¥âì¥
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K!1 ^ !1. �¨ää¥à¥æ¨àãï ¢¥è¨¬ ®¡à §®¬ ãà ¢¥¨ï á¨áâ¥¬ë (3), § ¬¥â¨¬, çâ® ä®à¬ë !2
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(4)

�¤¥áì ¬®£®â®ç¨ï ®¡®§ ç îâ, çâ® ¯à®¯ãé¥ë ¥ª®â®àë¥ ¡¨«¨¥©ë¥ ª®¬¡¨ æ¨¨ ¡ §¨áëå
ä®à¬.

67



3. � áá¬®âà¨¬ ®¤¨ á¯¥æ¨ «ìë© á«ãç © á¨áâ¥¬ë (4)
8>>>>>>><
>>>>>>>:

d!1 = !1

1
^ !1;

d!2 = (!2

1
+ '2

1
) ^ !1 + (!2

2
+ '2

2
) ^ !2;

d!1

1
= 0;

d(!2

1
+ '2

1
) = (!2

2
+ '2

2
� !1

1
) ^ (!2

1
+ '2

1
) + �!1 ^ !2;

d(!2

2
+ '2

2
) = !1 ^ !2;

(5)

8>>>>>>><
>>>>>>>:

d!1 = !1

1
^ !1;

d!2 = (!2

1
� '2

1
) ^ !1 + (!2

2
� '2

2
) ^ !2;

d!1

1
= 0;

d(!2

1
� '2

1
) = (!2

2
� '2

2
� !1

1
) ^ (!2

1
� '2

1
) + �!1 ^ !2;

d(!2

2
� '2

2
) = !1 ^ !2:

(6)

�¨ää¥à¥æ¨àãï ¢¥è¨¬ ®¡à §®¬ ¢ëà ¦¥¨ï d(!2

2
+'2

2
) ¨ d(!2

2
� '2

2
), á ãç¥â®¬ «¨¥©®© ¥§ -
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(9)

�®ª ¦¥¬, çâ® ãà ¢¥¨ï (8) ¨ (9) ¨¬¥îâ ¢¨¤ áâàãªâãàëå ãà ¢¥¨© ¯®¤£àã¯¯ë £àã¯¯ë GL(2),
§ ¤ ®© á«¥¤ãîé¨¬¨ ¤¥à¨¢ æ¨®ë¬¨ ãà ¢¥¨ï¬¨:
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1

1
e1 � 
2

1
e2; de2 = �
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�«ï ¯®¢¥àå®áâ¥© á ¡ §¨áë¬¨ ä®à¬ ¬¨ !1, !2 ¨¬¥¥¬ 
1 = !1, 
2 = !2, ¨¢ à¨ âë¥ ä®à¬ë
íâ®© ¯®¤£àã¯¯ë ¥áâì 
1
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2
. � «®£¨ç®, ¤«ï ¯®¢¥àå®áâ¥© á

¡ §¨áë¬¨ ä®à¬ ¬¨ !1, !2, ¨¬¥¥¬ 
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1
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� ª¨¬ ®¡à §®¬, £àã¯¯  á® áâàãªâãàë¬¨ ãà ¢¥¨ï¬¨ (10), (11) ï¢«ï¥âáï ¯®¤£àã¯¯®© £àã¯¯ë
GL(2), ª®â®à ï ¢ë¤¥«ï¥âáï ¢¯®«¥ ¨â¥£à¨àã¥¬ë¬ ãà ¢¥¨¥¬ 
1

2
= 0.

�  ¤¢ã¬¥àëå á«®ïå âà¥âì¥£® á¥¬¥©áâ¢ , § ¤ ®£® á¨áâ¥¬®© !1 = !1, !2 = !2, '2

1
= '2

2
= 0,

ãà ¢¥¨ï (8), (9) ¨¬¥îâ ¢¨¤ (11), £¤¥ 
1 = !1 = !1, 
2 = !2 = !2, 
2

1
= !2

1
, 
1

1
= !1

1
, 
2

2
= !2

2
, ¨

®¯à¥¤¥«ïîâ ¯®¤£àã¯¯ã g0 £àã¯¯ë GL(2).
�â¥£à¨àãï á¨áâ¥¬ã (10),  ©¤¥¬, çâ® ¯®¤£àã¯¯  g0 ¨¬¥¥â ¢¨¤

x0 = x+ C; y0 = Ax+By +D; (12)

£¤¥ A, B, C, D | ¯®áâ®ïë¥ (á¬. [5]). �â ª, ¤®ª §  

�¥®à¥¬ . � á«ãç ¥ � = 0 áâàãªâãàë¥ ãà ¢¥¨ï (8) ¨ (9) ®¯à¥¤¥«ïîâ ¯®¤£àã¯¯ã g0 £àã¯¯ë

GL(2), § ¤ ãî á¨áâ¥¬®© (10). �  ¤¢ã¬¥àëå á«®ïå âà¥âì¥£® á¥¬¥©áâ¢  ®¯à¥¤¥«¥   ää¨ ï

áâàãªâãà .
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