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�âà®¥¨¥ £àã¯¯ë ¨ áâà®¥¨¥ ¯®«ã£àã¯¯ë ¥¥ í¤®¬®àä¨§¬®¢, à §ã¬¥¥âáï, â¥á® á¢ï§ ë. �§-
ãç¥¨î íâ®© ¢§ ¨¬®§ ¢¨á¨¬®áâ¨ ¡ë«¨ ¯®á¢ïé¥ë à ¡®âë àï¤   ¢â®à®¢ (á¬.,  ¯à., [1], [2]). �ª -
§ «®áì, çâ® ¢ á«ãç ¥ ª®¥ç®áâ¨ ¨áá«¥¤ã¥¬®© £àã¯¯ë G ¬®¦® ãáâ ®¢¨âì â¥áãî á¢ï§ì ¬¥¦¤ã
¯®«ã£àã¯¯®© í¤®¬®àä¨§¬®¢ íâ®© £àã¯¯ë ¨ «¨¥©ë¬ ¯à®áâà áâ¢®¬ ª« áá®¢ëå äãªæ¨© ¨§ G
¢ ¯®«¥ ª®¬¯«¥ªáëå ç¨á¥«.

�á¥ à áá¬ âà¨¢ ¥¬ë¥ £àã¯¯ë ª®¥çë,   «¨¥©ë¥ ¯à®áâà áâ¢  § ¤ ë  ¤ ¯®«¥¬ ª®¬-
¯«¥ªáëå ç¨á¥«. �®¤ ¯à¥¤áâ ¢«¥¨¥¬ ¯®¨¬ ¥âáï ¬ âà¨ç®¥ ¯à¥¤áâ ¢«¥¨¥  ¤ ¯®«¥¬ ª®¬-
¯«¥ªáëå ç¨á¥«. � íâ®¬ á«ãç ¥ ¤«ï £àã¯¯ë á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã ¥¥ ¯à¥¤áâ ¢«¥¨¥¬ ¨ å à ªâ¥-
à®¬ íâ®£® ¯à¥¤áâ ¢«¥¨ï ï¢«ï¥âáï ¢§ ¨¬® ®¤®§ çë¬ (á â®ç®áâìî ¤® ¨§®¬®àä¨§¬ ), ¨ ¬ë
¡ã¤¥¬ £®¢®à¨âì \ï¤à® å à ªâ¥à ", \¥¯à¨¢®¤¨¬ë© å à ªâ¥à", ¨ â. ¯. �ãáâì G | £àã¯¯ , â®£¤ 
IrrG| ¬®¦¥áâ¢® ¢á¥å ¥¥ ¥¯à¨¢®¤¨¬ëå å à ªâ¥à®¢, ¯à¨ç¥¬ ¯à¨ ¥®¡å®¤¨¬®áâ¨ ¡ã¤¥¬ áç¨â âì
¥£® «¨¥©® ã¯®àï¤®ç¥ë¬. �ãªæ¨ï á ®¡« áâìî ®¯à¥¤¥«¥¨ï G ¨ ®¡« áâìî § ç¥¨© ¢ ¯®«¥ C
ª®¬¯«¥ªáëå ç¨á¥«  §ë¢ ¥âáï ª« áá®¢®©, ¥á«¨ ¥¥ § ç¥¨ï ®¤¨ ª®¢ë   «î¡ëå á®¯àï¦¥ëå
¢ £àã¯¯¥ G í«¥¬¥â å. �¡®§ ç¨¬ ç¥à¥§ VG «¨¥©®¥ ¯à®áâà áâ¢® ª« áá®¢ëå äãªæ¨© £àã¯¯ë
G. � ª ¨§¢¥áâ®, IrrG ï¢«ï¥âáï ¡ §¨á®¬ ¤«ï VG (á¬. [3]). �á«¨ '| ®â®¡à ¦¥¨¥ ¬®¦¥áâ¢  A ¢
¬®¦¥áâ¢® B, â® ç¥à¥§ x' ®¡®§ ç¨¬ ®¡à § í«¥¬¥â  x ¨§ A ¯à¨ íâ®¬ ®â®¡à ¦¥¨¨,   ç¥à¥§ M'

| ®¡à § ¯®¤¬®¦¥áâ¢  M ¨§ A. �á«¨ ' | £®¬®¬®àä¨§¬ £àã¯¯ë G   H, ¨ � | å à ªâ¥à ¥-
ª®â®à®£® ¯à¥¤áâ ¢«¥¨ï  £àã¯¯ë G, á®¤¥à¦ é¨© ï¤à® ' ¢ á¢®¥¬ ï¤à¥, â® ç¥à¥§ �' ®¡®§ ç¨¬
å à ªâ¥à ¯à¥¤áâ ¢«¥¨ï  ', \ ¢¥¤¥®£®" ¯à¥¤áâ ¢«¥¨¥¬    G' = H (ª ª £®¬®¬®àä®¬
®¡à §¥ £àã¯¯ë G). �á«¨ ¦¥ ï¤à® å à ªâ¥à  � ¥ á®¤¥à¦¨â ï¤à® £®¬®¬®àä¨§¬  ', â® ¯®«®¦¨¬
�' à ¢ë¬ ã«¥¢®¬ã ¢¥ªâ®àã O ¯à®áâà áâ¢  VG. �á«¨ O| ã«¥¢®© ¢¥ªâ®à ¨§ VG, â® ¯®«®¦¨¬
O' à ¢ë¬ ã«¥¢®¬ã ¢¥ªâ®àã ¯à®áâà áâ¢  VH . �á«¨ S | ¯®¤£àã¯¯  £àã¯¯ë G, ¨ � | å à ªâ¥à
¯à¥¤áâ ¢«¥¨ï � £àã¯¯ë S, â® �G | å à ªâ¥à ¨¤ãæ¨à®¢ ®£® á S   G ¯à¥¤áâ ¢«¥¨ï �G.
� âà¨æ   §ë¢ ¥âáï ¬ âà¨æ¥© ¯¥à¥áâ ®¢®ª (¯®¤áâ ®¢®ç®© ¬ âà¨æ¥©), ¥á«¨ ª ª ¢ ª ¦¤®¬
¥¥ áâ®«¡æ¥, â ª ¨ ¢ ª ¦¤®© ¥¥ áâà®ª¥ ¢á¥ í«¥¬¥âë ã«¥¢ë¥, ªà®¬¥ ®¤®£®, à ¢®£® 1. �á«¨ X
| ¬ âà¨æ , â® Xt | ¬ âà¨æ , âà á¯®¨à®¢  ï ª X.

� ¦¤®¬ã í¤®¬®àä¨§¬ã ' £àã¯¯ë G ¯®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ ®¯¨á ë¬ ¨¦¥ á¯®á®¡®¬
«¨¥©ë© ®¯¥à â®à A' (á®®â¢¥âáâ¢¥®, B') ¯à®áâà áâ¢  VG ¢ á¥¡ï. �á®¢®© æ¥«ìî à ¡®âë
¡ã¤¥â ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë 1, ãâ¢¥à¦¤ îé¥©, çâ® íâ® á®®â¢¥âáâ¢¨¥ ï¢«ï¥âáï ¯à¥¤áâ ¢«¥¨¥¬
(á®®â¢¥âáâ¢¥®,  â¨¯à¥¤áâ ¢«¥¨¥¬).

� ª ¨§¢¥áâ®, ¤«ï ®¤®§ ç®£® ®¯à¥¤¥«¥¨ï ®¯¥à â®à®¢ A' ¨ B' ¤®áâ â®ç® § ¤ âì ¤¥©-
áâ¢¨¥ ®¯¥à â®à®¢ A' ¨ B'   ¡ §¨á¥ ¯à®áâà áâ¢  VG,  ¯à¨¬¥à,   IrrG (á¬. [3], «¥¬¬  11).
�ãáâì IrrG = f�1; �2; : : : ; �rg. �á«¨ ¥¯à¨¢®¤¨¬ë© å à ªâ¥à �i á®¤¥à¦¨â ¢ á¢®¥¬ ï¤à¥ ï¤à®

� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©
(ª®¤ 94-01-00802- ).
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í¤®¬®àä¨§¬  ', â® ¯®«®¦¨¬

�
A'

i = (�'i )
G =

rX
j=1

a
(')
ij �j :

� ¯à®â¨¢®¬ á«ãç ¥ ¯®«®¦¨¬ �
A'

i = O (â. ¥. ã«¥¢®¬ã ¢¥ªâ®àã ¯à®áâà áâ¢  VG), ¢ ç áâ®áâ¨,
a
(')
ij = 0 ¤«ï ¢á¥å j.
�¯¥à â®à B' ®¯à¥¤¥«ï¥âáï ¯à®é¥: ¯®«®¦¨¬

�
B'

i =
rX
j=1

b
(')
ij �j ;

£¤¥ ª®íää¨æ¨¥âë b
(')
ij ®¯à¥¤¥«ïîâáï ¨§ á®®â®è¥¨ï

�i
��
G'

=
rX
j=1

b
(')
ij �

'
j ;

¯à¨ç¥¬, ¥á«¨ �'j = O (â. ¥. ï¤à® å à ªâ¥à  �j ¥ á®¤¥à¦¨â ï¤à® í¤®¬®àä¨§¬  '), â® ¯®«®¦¨¬

b
(')
ij = 0. �« £®¤ àï ¯®á«¥¤¥¬ã ãá«®¢¨î ª®íää¨æ¨¥âë b

(')
ij ®¯à¥¤¥«ïîâáï ®¤®§ ç®. �ç¥¢¨¤-

®, çâ® ¬ âà¨æë A' = ka
(')
ij k ¨ B' = kb

(')
ij k ¡ã¤ãâ ¬ âà¨æ ¬¨ ®¯¥à â®à®¢ A' ¨ á®®â¢¥âáâ¢¥®

B' ¢ ¡ §¨á¥ IrrG.

�¥¬¬  1. A' = (B')t. � ç áâ®áâ¨ (¢¢¨¤ã ®àâ®®à¬¨à®¢ ®áâ¨ IrrG), ®¯¥à â®àë A' ¨

B' á®¯àï¦¥ë.

�®ª § â¥«ìáâ¢®. �á«¨ ¥¯à¨¢®¤¨¬®¥ ¯à¥¤áâ ¢«¥¨¥ á å à ªâ¥à®¬ �i ¥ á®¤¥à¦¨â ¢ á¢®¥¬
ï¤à¥ ï¤à® í¤®¬®àä¨§¬  ', â® aij = 0 ¤«ï ¢á¥å j. �® ®¯à¥¤¥«¥¨î ®¯¥à â®à  B' ¨¬¥¥¬ bji = 0
¤«ï ¢á¥å j. � ç¨â, ®áâ «®áì à áá¬®âà¥âì á«ãç ©, ª®£¤  ¯à¥¤áâ ¢«¥¨¥ á å à ªâ¥à®¬ �i á®¤¥à¦¨â
ï¤à® í¤®¬®àä¨§¬  ' ¢ á¢®¥¬ ï¤à¥. �®£« á® § ª®ã ¢§ ¨¬®áâ¨ �à®¡¥¨ãá  (á¬. [3], â¥®à¥¬ 
15), ¨¬¥¥¬

a
(')
ij = ((�'i )

G; �j)G = (�'i ; �j jG')G' =
�
�'i ;

rX
j=1

b
(')
jk �

'
j

�
G'

= b
(')
ji : �

�¥®à¥¬  1. �â®¡à ¦¥¨¥ �A (á®®â¢¥âáâ¢¥®, �B), áâ ¢ïé¥¥ ª ¦¤®¬ã í¤®¬®àä¨§¬ã '

ª®¥ç®© £àã¯¯ë G «¨¥©ë© ®¯¥à â®à A' (á®®â¢¥âáâ¢¥®, B') ¯à®áâà áâ¢  VG, § ¤ ¥â
£®¬®¬®àä¨§¬ (á®®â¢¥âáâ¢¥®,  â¨£®¬®àä¨§¬) ¯®«ã£àã¯¯ë í¤®¬®àä¨§¬®¢ £àã¯¯ë G ¢ ¯®-

«ã£àã¯¯ã «¨¥©ëå ®¯¥à â®à®¢ ¯à®áâà áâ¢  VG.

�®ª § â¥«ìáâ¢®. � á¨«ã «¥¬¬ë 1 ¤®áâ â®ç® ¯®ª § âì, çâ® ¤«ï í¤®¬®àä¨§¬®¢ ' ¨  

á¯à ¢¥¤«¨¢® à ¢¥áâ¢® B' = B B'.

�â ª, �i
��
G 

=
rP
j=1

b
( )
ij �

 
j . � áá¬®âà¨¬ ®£à ¨ç¥¨¥ íâ®© ª« áá®¢®© äãªæ¨¨ £àã¯¯ë G  

G' . �¬¥¥¬

�ijG'
��
G' 

= �i
��
G' 

=
rX
j=1

b
( )
ij �

 
j

��
G' 

:

�® ¨§ à ¢¥áâ¢  �jkG' =
rP

m=1
b
(')
jm�

'
m, ¯®¤¥©áâ¢®¢ ¢   ¥£® í¤®¬®àä¨§¬®¬  , ¯®«ãç ¥¬

(�j jG') = � j jG' =
rX

m=1

b
(')
jm�

' 
m :

�«¥¤®¢ â¥«ì®,
rX

m=1

b
(' )
im �' m = �i

��
G' 

=
rX
j=1

b
( )
ij �
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(')
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m=1

�' m

rX
m=1

b
( )
ij b

(')
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®âªã¤ , ¨á¯®«ì§ãï ®¤®§ ç®áâì  å®¦¤¥¨ï ª®íää¨æ¨¥â®¢ b(' )im , ¯®«ãç ¥¬ âà¥¡ã¥¬®¥ à ¢¥-
áâ¢®.

�à¥¤áâ ¢«¥¨¥ �A, ®ç¥¢¨¤®, ¥ ï¢«ï¥âáï â®çë¬. �¥©áâ¢¨â¥«ì®, £àã¯¯  InnG ¢ãâà¥¨å
 ¢â®¬®àä¨§¬®¢ £àã¯¯ë G ¯®¤ ¤¥©áâ¢¨¥¬ �A ¯¥à¥å®¤¨â ¢ â®¦¤¥áâ¢¥ë© ®¯¥à â®à ¯à®áâà áâ¢ 
VG, â. ª. InnG ¥ ¯¥à¥áâ ¢«ï¥â ª« ááë á®¯àï¦¥ëå í«¥¬¥â®¢ £àã¯¯ë G. �ç¥¢¨¤®, çâ® �A
\áª«¥¨¢ ¥â" ¢á¥ í¤®¬®àä¨§¬ë, ®¤¨ ª®¢® ¤¥©áâ¢ãîé¨¥   ª« ááë á®¯àï¦¥ëå í«¥¬¥â®¢.
�â® ãâ¢¥à¦¤¥¨¥ ãâ®çï¥âáï ¢ ¯à¨¢¥¤¥®© ¨¦¥ â¥®à¥¬¥ 2, ª®â®àãî ¬ë ¯à¥¤¢ à¨¬ á«¥¤ãîé¥©
«¥¬¬®©.

�¥¬¬  2. �ãáâì � | í¤®¬®àä¨§¬ ª®¥ç®© £àã¯¯ë G, IrrG = f�1; : : : ; �rg, ¯à¨ç¥¬ ï¤à 

å à ªâ¥à®¢ �1; �2; : : : ; �k á®¤¥à¦ â ï¤à® í¤®¬®àä¨§¬  �,   ï¤à  å à ªâ¥à®¢ �k+1; : : : ; �r ¥

á®¤¥à¦ â, fC1; C2; : : : ; Crg | ¬®¦¥áâ¢® ¢á¥å ª« áá®¢ á®¯àï¦¥ëå í«¥¬¥â®¢ £àã¯¯ë G,

mi = jCij, �| å à ªâ¥à ¥ª®â®à®£® ¯à¥¤áâ ¢«¥¨ï £àã¯¯ë G, á®¤¥à¦ é¨© ï¤à® í¤®¬®àä¨§¬ 

� ¢ á¢®¥¬ ï¤à¥. �®¯ãáâ¨¬ â ª¦¥, çâ® Cj\G
� = C�

u1
[C�

u2
[� � �[C�

uv
, ¯à¨ç¥¬ fCut j 1 � t � vg |

¬®¦¥áâ¢® ¢á¥å ª« áá®¢ á®¯àï¦¥ëå í«¥¬¥â®¢ £àã¯¯ë G, ®¡à §ë ª®â®àëå (®â®á¨â¥«ì®
¤¥©áâ¢¨ï �) ¯®¯ ¤ îâ ¢ Cj. �¡®§ ç¨¬ ç¥à¥§ m0

u ¬®é®áâì ¬®¦¥áâ¢  C�
u, ¨ ç¥à¥§ lu | ª®-

«¨ç¥áâ¢® ª« áá®¢ á®¯àï¦¥ëå í«¥¬¥â®¢ £àã¯¯ë G, ®¡à § ª®â®àëå (®â®á¨â¥«ì® ¤¥©áâ¢¨ï
�) á®¢¯ ¤ ¥â á C�

u. �®£¤  ¤«ï ¢áïª®£® g ¨§ Cj \G
� ¨¬¥¥¬

(��)G(g) =
jCG(g)j
jG�j

vX
t=1

m0

ut

lut
�(gut):

�®ª § â¥«ìáâ¢®. �§ ä®à¬ã«ë (�) ([3], c. 73) ¯®«ãç¨¬

(��)G(g) =
jCG(g)j
jG�j

X
x2gG\G�

��(x) =
jCG(g)j
jG�j

vX
t=1

m0

ut

lut
��(g�ut);

®âªã¤  á«¥¤ã¥â âà¥¡ã¥¬®¥ à ¢¥áâ¢®.

�¥®à¥¬  2. �ãáâì ' ¨  | í¤®¬®àä¨§¬ë ª®¥ç®© £àã¯¯ë G, fC1; C2; : : : ; Crg | ¬®¦¥-

áâ¢® ¢á¥å ª« áá®¢ á®¯àï¦¥ëå í«¥¬¥â®¢ íâ®© £àã¯¯ë. �«ï ¢ë¯®«¥¨ï à ¢¥áâ¢  A' = A 
¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë, ¢®-¯¥à¢ëå, G' ¨ G ¡ë«¨ ¨§®¬®àäë ¨ ¢ª«îç¥¨¥ C

'
i � Cj

¨¬¥«® ¬¥áâ® ¥á«¨ ¨ â®«ìª® ¥á«¨ C
 
i � Cj.

�®ª § â¥«ìáâ¢®. �§ ª ¦¤®£® ª« áá  Ci ¢ë¡¥à¥¬ ¯® ®¤®¬ã ¯à¥¤áâ ¢¨â¥«î gi. � ¬¥â¨¬,
çâ®, ®ç¥¢¨¤®, ¤«ï «î¡®£® í¤®¬®àä¨§¬  � £àã¯¯ë G ¬®¦¥áâ¢® C�

i \ Cj ¥ ¯ãáâ®¥ â®£¤  ¨
â®«ìª® â®£¤ , ª®£¤  C�

i � Cj .
�¥®¡å®¤¨¬®áâì. �ãáâì A' = A . �ç¥¢¨¤®, çâ® ï¤à® Ker' í¤®¬®àä¨§¬  ' á®¢¯ ¤ ¥â á

Ker . �ãáâì mi = jCij, ¨ Cj \G' = C
'
i1
[C'

i2
[ � � � [C'

in
, ¨ Cj \G = C

 
j1
[C 

j2
[ � � � [C 

jm
. �®¦®

áç¨â âì, çâ® ï¤à  å à ªâ¥à®¢ �1; �2; : : : ; �k á®¤¥à¦ â ï¤à® í¤®¬®àä¨§¬  ' (¨ ï¤à®  ),   ï¤à 
å à ªâ¥à®¢ �k+1; � � � ; �r ¥ á®¤¥à¦ â.

�® ®¯à¥¤¥«¥¨î A' ¨¬¥¥¬ (�'u)
G(g) = (� u )

G(g) ¤«ï ¢áïª®£® u á ãá«®¢¨¥¬ 1 � u � k. �®£« á®
«¥¬¬¥ 2

jCG(g)j
jG'j

nX
p=1

m0

up

lip
�u(gip) =

jCG(g)j
jG j

mX
q=1

m0

uq

ljq
�u(gjq ) (§¤¥áì 1 � u � k);

®âªã¤  á«¥¤ã¥â à ¢¥áâ¢®

� nX
p=1

m0

up

lip
�u(gip)

�
�

� mX
q=1

m0

uq

ljq
�u(gjq )

�
= 0: (1)
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� áá¬®âà¨¬ á¨áâ¥¬ã «¨¥©ëå ãà ¢¥¨©
kP
v=1

xv�q(gv) = 0, 1 � q � k, ª®â®àãî ¬®¦-

® § ¯¨á âì ¨ ç¥
kP
v=1

xv�
'
q (g

'
v ) = 0, 1 � q � k. �® «¥¬¬¥ 11 ¨§ [3] ¬ âà¨æ  ª®íää¨æ¨¥-

â®¢ íâ®© á¨áâ¥¬ë ãà ¢¥¨© ¥¢ëà®¦¤¥ ï. �®íâ®¬ã ¢á¥ xv = 0. �«ï (1) íâ® ®§ ç ¥â, çâ®
fgip j 1 � p � ng = fgjq j 1 � q � mg. �«¥¤®¢ â¥«ì®, n = m ¨ ¬®¦® áç¨â âì, çâ® ip = jp.
�¥®¡å®¤¨¬®áâì ¤®ª §  .

�®áâ â®ç®áâì. �ç¥¢¨¤®, çâ® ï¤à  í¤®¬®àä¨§¬®¢ ' ¨  á®¢¯ ¤ îâ, ¯®áª®«ìªã ¯® ãá«®¢¨î
C
'
j = f1g â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  C 

j = f1g. �ã¤¥¬ ¢®¢ì áç¨â âì, çâ® ¤«ï 1 � i � k ï¤à®
å à ªâ¥à  �i á®¤¥à¦¨â ï¤à® í¤®¬®àä¨§¬  ',   ¤«ï k + 1 � i � r ¥ á®¤¥à¦¨â.

�® «¥¬¬¥ 2 ¤«ï 1 � i � k ¨ � = ' ¯®«ãç ¥¬ ¢ á¨«ã m = n

rX
v=1

a
(')
iv �v(gj) = (�'i )

G(gj) =
jCG(gj)j
jG'j

nX
t=1

m0

ut

lut
�i(gut) =

=
jCG(gj)j
jG j

nX
t=1

m0

ut

lut
�i(gut) = (� i )

G(gj) =
rX
v=1

a
( )
iv �v(gj):

�«ï k+1 � i � r ¢ á¨«ã á®¢¯ ¤¥¨ï ï¤¥à í¤®¬®àä¨§¬®¢ ' ¨  ¨¬¥¥¬ a(')ij = a
( )
ij = 0. � ª¨¬

®¡à §®¬, ¬ âà¨æë A' ¨ A á®¢¯ ¤ îâ.

�¥¬¬  3. A' ï¢«ï¥âáï ¬ âà¨æ¥© ¯¥à¥áâ ®¢®ª â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ' |  ¢â®-

¬®àä¨§¬ £àã¯¯ë G.

�®ª § â¥«ìáâ¢®. �â®â à¥§ã«ìâ â ®ç¥¢¨¤¥: ¤®áâ â®ç® § ¬¥â¨âì, çâ® A' ¡ã¤¥â ¬ âà¨æ¥©
¯¥à¥áâ ®¢®ª â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  í¤®¬®àä¨§¬ ' ¨¤ãæ¨àã¥â ¯®¤áâ ®¢ªã   IrrG.

�¥¬¬  4. �®¡áâ¢¥ë¥ § ç¥¨ï ¬ âà¨æë ¯¥à¥áâ ®¢®ª à §¬¥à®áâ¨ r�r ¯à¥¤áâ ¢«ïîâ
á®¡®© ª®à¨ áâ¥¯¥¨ r ! ¨§ 1.

�®ª § â¥«ìáâ¢®. �ãáâì ¤«ï ¬ âà¨æë ¯¥à¥áâ ®¢®ª A, ª®¬¯«¥ªá®£® ç¨á«  � ¨ ¬ âà¨æë-
áâà®ª¨X á¯à ¢¥¤«¨¢® à ¢¥áâ¢® XA = �X. � ¬¥â¨¬, çâ® A ¨¤ãæ¨àã¥â ¯¥à¥áâ ®¢ªã ª®®à¤¨ â
¬ âà¨æë-áâà®ª¨ X, ¯®íâ®¬ã Ar! = E | ¥¤¨¨ç ï ¬ âà¨æ , ¨¡® ¬®é®áâì ª ¦¤®© ®à¡¨âë ¤¥«¨â
r !. � ç¨â, X = XE = XAr! = �r!X, ®âªã¤  �r ! = 1, çâ® ¨ âà¥¡®¢ «®áì ¤®ª § âì.

�¥®à¥¬  3. �¥ã«¥¢ë¥ á®¡áâ¢¥ë¥ § ç¥¨ï ®¯¥à â®à®¢ A' ¨ B' ¯à¥¤áâ ¢«ïîâ á®¡®©

ª®à¨ áâ¥¯¥¨ m ! ¨§ 1, £¤¥ m | ª®«¨ç¥áâ¢® ª« áá®¢ á®¯àï¦¥ëå í«¥¬¥â®¢ £àã¯¯ë G'n,

n = £«(K') (á¬. [4]), â. ¥. n |  ¨¬¥ìè¥¥ â ª®¥ ¥®âà¨æ â¥«ì®¥ æ¥«®¥ ç¨á«®, ¤«ï ª®â®à®£®

ï¤à® í¤®¬®àä¨§¬  'n á®¢¯ ¤ ¥â á ï¤à®¬ í¤®¬®àä¨§¬  'n+1.

�®ª § â¥«ìáâ¢®. �ãáâì ï¤à  ¥¯à¨¢®¤¨¬ëå å à ªâ¥à®¢ �i á®¤¥à¦ â ï¤à® í¤®¬®àä¨§¬ 
'n ¤«ï 1 � i � k ¨ ¥ á®¤¥à¦ â | ¤«ï k + 1 � i � r. �®£¤  k = m. �à®¬¥ â®£®, B'n ¯¥à¥-
¢®¤¨â ¢ íâ®¬ á«ãç ¥ VG ¢ W | ¯®¤¯à®áâà áâ¢®,  âïãâ®¥   ¯¥à¢ë¥ m ¡ §¨áëå ¢¥ªâ®à®¢
f�1; �2; : : : ; �rg. �«¥¤®¢ â¥«ì®, ¢á¥ á®¡áâ¢¥ë¥ ¢¥ªâ®àë, ®â¢¥ç îé¨¥ ¥ã«¥¢®¬ã á®¡áâ¢¥®-
¬ã § ç¥¨î, á®¤¥à¦ âáï ¢ W . �ãáâì  | ®£à ¨ç¥¨¥ í¤®¬®àä¨§¬  '   G'n. � ª ¨§¢¥áâ®,
(á¬. [4])  ¡ã¤¥â  ¢â®¬®àä¨§¬®¬ £àã¯¯ë G'n. �¡®§ ç¨¬ ç¥à¥§ B ¬ âà¨æã, ®¡à §®¢ ãî ¨§
í«¥¬¥â®¢ ¬ âà¨æë B', áâ®ïé¨å   ¯¥à¥á¥ç¥¨¨ ¯¥à¢ëå m áâà®ª ¨ áâ®«¡æ®¢ íâ®© ¬ âà¨æë.
�ç¥¢¨¤®, çâ® B=B . � ¬¥â¨¬, çâ® W | íâ® B'-¨¢ à¨ â®¥ ¯à®áâà áâ¢®, ¨, ª ª ã¦¥ ®â-
¬¥ç «®áì, ®® á®¤¥à¦¨â ¢á¥ á®¡áâ¢¥ë¥ ¢¥ªâ®àë, ®â¢¥ç îé¨¥ ¥ã«¥¢ë¬ á®¡áâ¢¥ë¬ § ç¥-
¨ï¬. � ç¨â, å à ªâ¥à¨áâ¨ç¥áª¨© ¬®£®ç«¥ ¬ âà¨æë B' ¨¬¥¥â ¢¨¤ f(�) = �r�mg(�), £¤¥ g(�)
| å à ªâ¥à¨áâ¨ç¥áª¨© ¬®£®ç«¥ ¬ âà¨æë B, à ¢®© B . �® ª®à¨ ¬®£®ç«¥  g(�) á®£« á®
«¥¬¬¥ 4 ¯à¥¤áâ ¢«ïîâ á®¡®© ª®à¨ áâ¥¯¥¨ m ! ¨§ 1.
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