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�¢¥¤¥­¨¥

� ¤ ­­®© áâ âì¥ ¢ëç¥âë à æ¨®­ «ì­ëå äã­ªæ¨© ¤¢ãå ¯¥à¥¬¥­­ëå ¯® æ¨ª« ¬, á®®â¢¥âáâ¢ã-
îé¨¬ à §à¥§ ¬, ¢ëà ¦ îâáï ç¥à¥§ ¢ëç¥âë ¯® æ¨ª« ¬ ¢ ®ªà¥áâ­®áâïå â®ç¥ª, ª®â®àë¥ ã¦¥
­ ©¤¥­ë. �â® ¯®§¢®«ï¥â ­ å®¤¨âì ¢ëç¥âë à æ¨®­ «ì­ëå äã­ªæ¨© ¤¢ãå ¯¥à¥¬¥­­ëå ¯® ­¨¬
¨ ¯à®¨§¢®«ì­®¬ã æ¨ª«ã, ¥á«¨ ¨§¢¥áâ­ë à §«®¦¥­¨ï ¯® ­¥ª®â®àë¬ á¨áâ¥¬ ¬ ®¡à §ãîé¨å á®®â-
¢¥âáâ¢ãîé¨å £àã¯¯ £®¬®«®£¨©.

1. �¢¥¤¥­¨ï

�ëç¥â®¬ à æ¨®­ «ì­®© äã­ªæ¨¨ ¤¢ãå ¯¥à¥¬¥­­ëå ­ §ë¢ ¥âáï ¨­â¥£à «

J =
Z
�

P (z1; z2)
Q(z1; z2)

dz1 dz2:

�ãáâì P ¨ Q | ¯®«¨­®¬ë á ª®¬¯«¥ªá­ë¬¨ ª®íää¨æ¨¥­â ¬¨, § ¢¨áïé¨¥ ®â ¤¢ãå ª®¬¯«¥ªá­ëå
¯¥à¥¬¥­­ëå z1, z2 ¨ ­¥ à ¢­ë¥ â®¦¤¥áâ¢¥­­® ­ã«î; � | ¤¢ã¬¥à­ë© á¨­£ã«ïà­ë© ªã¡¨ç¥áª¨©
æ¨ª«, ­¥ ¯¥à¥á¥ª îé¨©áï á ®á®¡¥­­®áâï¬¨ S = fz : Q(z1; z2) = 0g ¢ëç¥â . �¡®§­ ç¨¬ ç¥à¥§
C2(z1; z2) ¯à®áâà ­áâ¢® §­ ç¥­¨© ¤¢ãå ª®¬¯«¥ªá­ëå ¯¥à¥¬¥­­ëå z1, z2; ç¥à¥§ H2(C2�S) | £àã¯-
¯ã á¨­£ã«ïà­ëå ªã¡¨ç¥áª¨å £®¬®«®£¨© à §¬¥à­®áâ¨ ¤¢  á ª®íää¨æ¨¥­â ¬¨ ¢ ¯®«¥ ª®¬¯«¥ªá­ëå
ç¨á¥« ¬­®¦¥áâ¢  C2 � S. �® â¥®à¥¬¥ �®è¨{�ã ­ª à¥ ¢ëç¥â J à ¢¥­ «¨­¥©­®© ª®¬¡¨­ æ¨¨ á
ª®¬¯«¥ªá­ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¢ëç¥â®¢ ¯® ª ª®©-«¨¡® á¨áâ¥¬¥ ®¡à §ãîé¨å £àã¯¯ë £®¬®«®£¨©
H2(C2 � S).

� ¯®¬­¨¬, çâ® ¯à®áâà ­áâ¢® C2 â®¯®«®£¨ç¥áª¨ áâï£¨¢ ¥¬® ¢ â®çªã, ¯®íâ®¬ã ¥£® £®¬®«®-
£¨¨ á®¢¯ ¤ îâ á £®¬®«®£¨ï¬¨ â®çª¨. �® â¥®à¥¬¥ 1 ¨ § ¬¥ç ­¨î 2 ([1], ¯.�8) £àã¯¯  £®¬®«®£¨©
H2(C2�S) à ¢­  ¯àï¬®© áã¬¬¥ £àã¯¯ �H1( eA), �H1(M(S)). �® ®¯à¥¤¥«¥­¨î ¯àï¬®© áã¬¬ë ®¡ê-
¥¤¨­¥­¨¥ ¨å á¨áâ¥¬ ®¡à §ãîé¨å ï¢«ï¥âáï á¨áâ¥¬®© ®¡à §ãîé¨å £àã¯¯ë H2(C2 � S). �® á«¥¤-
áâ¢¨ï¬ 2, 1 â¥®à¥¬ë 1 [1] £àã¯¯  �H1( eA) ®¡à §®¢ ­  æ¨ª« ¬¨ �"Ak

j , £¤¥ A
k
j | ®¤­®¬¥à­ë© æ¨ª«,

«¥¦ é¨© ¢ ®ªà¥áâ­®áâ¨ j-© â®çª¨ Wj á ¬®¯¥à¥á¥ç¥­¨ï S ­  ¯à¥¤áâ ¢¨â¥«¥ Sjk k-£® ­¥¯à¨¢®¤¨-
¬®£® à®áâª  eSjk ¬­®¦¥áâ¢  S ¢ â®çª¥Wj, �" | ®¯¥à â®à ª®£à ­¨æë ([2], áá. 41, 42), ¯®à®¦¤ îé¨©
£®¬®¬®àä¨§¬ë � £àã¯¯ £®¬®«®£¨© H1( eA), H1(M(S)) ¢ £àã¯¯ã £®¬®«®£¨© H2(C2�S). �® § ¬¥ç -
­¨î 4 ([1], ¯.�8) ¨ § ¬¥ç ­¨î ª á«¥¤áâ¢¨î 2 â¥®à¥¬ë 1 £àã¯¯  �H1(M(S)) ®¡à §®¢ ­  ¤¥©áâ¢¨¥¬
®¯¥à â®à  �" ­  \®ªàã¦­®áâ¨" ci á æ¥­âà ¬¨ ¢ ¡¥áª®­¥ç­® ã¤ «¥­­ëå â®çª å à¨¬ ­®¢®© ¯®¢¥àå-
­®áâ¨ M ¯®«¨­®¬  Q ¨ ®¡ê¥¤¨­¥­¨¥ á¨áâ¥¬ ®¡à §ãîé¨å £àã¯¯ £®¬®«®£¨© H1(M l), £¤¥ M l |
à¨¬ ­®¢ë ¯®¢¥àå­®áâ¨ ­¥¯à¨¢®¤¨¬ëå ¬­®¦¨â¥«¥© Ql ¯®«¨­®¬  Q. �ëç¥âë ¯® æ¨ª« ¬ ¯àï¬®©
áã¬¬ë £àã¯¯ �H1(M l) ­ §ë¢ îâáï ¢ëç¥â ¬¨ ¯® æ¨ª« ¬, á®®â¢¥âáâ¢ãîé¨¬ à §à¥§ ¬.

�ëç¥âë ¯® æ¨ª« ¬ �"Ak
j ¬®¦­® ­ ©â¨, ¯®­¨¦ ï áâ¥¯¥­ì ­¥¯à¨¢®¤¨¬®£® ¬­®¦¨â¥«ï ¯®«¨­®¬ 

Q ¢ ®ªà¥áâ­®áâ¨ â®çª¨ Wj , ­ã«ï¬ ª®â®à®£® ¯à¨­ ¤«¥¦¨â æ¨ª« Ak
j , ¨á¯®«ì§ãï ª®­áâàãªæ¨î ¨§

([3], áá. 88, 89), ¯à®áâãî ä®à¬ã«ã ¢ëç¥â®¢ �¥à¥ ([2], á. 44) ¨ à §«®¦¥­¨¥ ª®íää¨æ¨¥­â  ¥¥ ä®à¬ë-
¢ëç¥â  ¢ àï¤ �®à ­  ¯® «®ª «ì­®© ã­¨ä®à¬¨§ãîé¥© à®áâª  eSjk. �®­áâàãªæ¨ï ¨§ [3] ¯à¨¬¥­¨¬ ,
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ª®£¤  ®á®¡¥­­®áâ¨ ¢ëç¥â  ­  ª®¬¯«¥ªá­®¬  ­ «¨â¨ç¥áª®¬ ¬­®£®®¡à §¨¨ á®áâ®ïâ ¨§ à¥£ã«ïà­ëå
â®ç¥ª ¨ ¨¬¥îâ ãà ¢­¥­¨ï ¢ æ¥«®¬, ¯®íâ®¬ã ¥î ­ ¤® ¯®«ì§®¢ âìáï ¢ ¬ «ëå ®ªà¥áâ­®áâïå â®ç¥ª
Wj , ¨§ ª®â®àëå ¢ë¡à®è¥­ë ¯à¥¤áâ ¢¨â¥«¨ Sjk ¤àã£¨å ­¥¯à¨¢®¤¨¬ëå à®áâª®¢. � ¯®¬­¨¬, çâ® ¢
­ è¥¬ á«ãç ¥ Sjk ¯¥à¥á¥ª îâáï ¯® ¨§®«¨à®¢ ­­ë¬ â®çª ¬ ¨ ¨¬¥îâ ¨§®«¨à®¢ ­­ë¥ ®á®¡ë¥ â®çª¨
S. � ¤ ­¨¥ Sjk ¢ æ¥«®¬ ¢ ®ªà¥áâ­®áâ¨ â®çª¨ Wj ¯®§¢®«ï¥â à á¯à®áâà ­¨âì ª®­áâàãªæ¨î ¨§ [3]
­  ¢áî ®ªà¥áâ­®áâì â®çª¨ Wj . �ëç¥âë ¯® æ¨ª« ¬ �"ci ­ å®¤ïâáï  ­ «®£¨ç­®, ¥á«¨ ª®®à¤¨­ âë
zk, ®¡à é îé¨¥áï ¢ ¡¥áª®­¥ç­®áâì, § ¬¥­¨âì ­  z

�1

k .
� áâ âì¥ ¤®ª §ë¢ ¥âáï, çâ® ¢ëç¥âë ¯® æ¨ª« ¬ ­¥ª®â®à®© á¨áâ¥¬ë ®¡à §ãîé¨å �
 £àã¯¯ë

�H1(M l) à ¢­ë «¨­¥©­®© ª®¬¡¨­ æ¨¨ á æ¥«ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¢ëç¥â®¢ ¯® æ¨ª« ¬ �"A
k
j , �"ci.

�«¥¤®¢ â¥«ì­®, ¢ëç¥â ¯® æ¨ª«ã, á®®â¢¥âáâ¢ãîé¥¬ã à §à¥§ ¬, ¬®¦­® ­ ©â¨, ¥á«¨ ¨§¢¥áâ­® ¥£®
à §«®¦¥­¨¥ ¯® á¨áâ¥¬¥ ®¡à §ãîé¨å �
 ¯àï¬®© áã¬¬ë £àã¯¯ �H1(M l). � ª¨¬ ®¡à §®¬, ¢ëç¥â
¯® ¯à®¨§¢®«ì­®¬ã æ¨ª«ã � ­ ©¤¥¬, ¥á«¨ ¨§¢¥áâ­® ¥£® à §«®¦¥­¨¥ ¯® á¨áâ¥¬¥ ®¡à §ãîé¨å �"Ak

j ,
�"ci, �
 £àã¯¯ë H2(C2�S). �â¬¥â¨¬, çâ® ¤«ï íâ®£® ¨á¯®«ì§ã¥¬ à §«®¦¥­¨¥ � ¯® ¡ §¨áã £àã¯¯ë
H2(C2�S) ¢ ([3], á. 107{111), ¢ëà §¨¢ ¥£® ç áâì, á®®â¢¥âáâ¢ãîéãî à §à¥§ ¬, ç¥à¥§ ®¡à §ãîé¨¥
�
 ¯à¨ ¯®¬®é¨ ¡«®ç­®© áâàãªâãàë âà¨ ­£ã«ïæ¨¨ ¯®¢¥àå­®áâ¥© M l ([4], x 7, ¯.�1). �â¬¥â¨¬, çâ®
¡«®ç­ ï áâàãªâãà  ¯®§¢®«ï¥â ­ ©â¨ æ¨ª«, £®¬®«®£¨ç­ë© «î¡®¬ã æ¨ª«ã, «¥¦ é¨© ­ ¤ ¯®áâà®-
¥­­®© ¤ «ìè¥ á¨áâ¥¬®© à §à¥§®¢ E.

� áá¬®âà¨¬ £àã¯¯ã £®¬®«®£¨© �H1(M l). �¨­¥©­®© ®¤­®à®¤­®© § ¬¥­®© ¯¥à¥¬¥­­ëå zk ¤®-
¡ì¥¬áï â®£®, çâ®¡ë ¢á¥ ­¥¯à¨¢®¤¨¬ë¥ ¬­®¦¨â¥«¨ Ql ¯®«¨­®¬  Q § ¢¨á¥«¨ ®â ¤¢ãå ¯¥à¥¬¥­­ëå.
�â® ¬®¦­® á¤¥« âì, ¨á¯®«ì§ãï ª ª¨¥-«¨¡® ­¥ à ¢­ë¥ â®¦¤¥áâ¢¥­­® ­ã«î ®¤­®à®¤­ë¥ ¯®«¨­®¬ë
¯®«¨­®¬®¢ Ql. �ë¡¥à¥¬ ­®¢ãî á¨áâ¥¬ã ª®®à¤¨­ â â ª, çâ®¡ë ª®¬¯«¥ªá­ë¥ ­ ¯à ¢«¥­¨ï, «¥¦ -
é¨¥ ­  ­ã«ïå ­®¢ëå ¯¥à¥¬¥­­ëå, ­¥ «¥¦ «¨ ­  ­ã«ïå íâ¨å ®¤­®à®¤­ëå ¯®«¨­®¬®¢, ï¢«ïîé¨åáï
ª®¬¯«¥ªá­ë¬¨ ª®­ãá ¬¨. �®åà ­¨¬ §  ­®¢ë¬¨ ¯¥à¥¬¥­­ë¬¨ ¯à¥¦­¨¥ ®¡®§­ ç¥­¨ï. �¡®§­ ç¨¬
ç¥à¥§ zj â®çª¨ ¢¥â¢«¥­¨ï à¨¬ ­®¢®© ¯®¢¥àå­®áâ¨ M l, ¢ª«îç ï ¡¥áª®­¥ç­® ã¤ «¥­­ë¥. �å ª®-
­¥ç­®¥ ç¨á«®. �­¨ ¯à®¥ªâ¨àãîâáï ¢ â®çª¨ zj2 ª®¬¯«¥ªá­®© ¯«®áª®áâ¨ C

1(z2), ¯®¯®«­¥­­®© ¡¥áª®-
­¥ç­® ã¤ «¥­­®© â®çª®© ¤® áä¥àë �¨¬ ­ . �¥à¥­ã¬¥àã¥¬ â®çª¨ zj2. �®¥¤¨­¨¬ ¯¥à¢ãî ¨§ ­¨å á
¤àã£¨¬¨ à §à¥§ ¬¨ Ej , j > 1. �®«®¦¨¬ ¬­®¦¥áâ¢® E à ¢­ë¬ ®¡ê¥¤¨­¥­¨î Ej . �¡®§­ ç¨¬ ç¥à¥§
E ¯®¤­ïâ¨¥ E ­  M l. � ª ¡ë«® ¤®ª § ­® ¢ ([4], x 7, ¯.�1), «î¡ ï á¨áâ¥¬  ®¡à §ãîé¨å £àã¯¯ë
H1(E) ï¢«ï¥âáï á¨áâ¥¬®© ®¡à §ãîé¨å £àã¯¯ë H1(M l). �®ª «ì­ë¥ ã­¨ä®à¬¨§ãîé¨¥ M l ¤«ï
ª®­¥ç­®© â®çª¨ zj2 ¨¬¥îâ ¢¨¤ (z2 � zj2)

1=� , £¤¥ � | æ¥«®¥ ç¨á«®. �á«¨ â®çª  zj2 ¡¥áª®­¥ç­® ã¤ -
«¥­ , â® ­ ¤® z2 § ¬¥­¨âì ­  z

�1

2 . �® ¯®áâà®¥­¨î M l ¯®àï¤®ª áª«¥¨¢ ­¨ï «¨áâ®¢ ®¤¨­ ¨ â®â ¦¥
¢¤®«ì ¢á¥£® à §à¥§ . �«¥¤®¢ â¥«ì­®, ¢ ª ç¥áâ¢¥ á¨áâ¥¬ë ®¡à §ãîé¨å £àã¯¯ë £®¬®«®£¨© H1(M l)
¬®¦­® ¢§ïâì æ¨ª«ë 
, ï¢«ïîé¨¥áï ¯®¤­ïâ¨¥¬ ­  ¤¢  «¨áâ  ¯®¢¥àå­®áâ¨ M l à §à¥§®¢ Ej . �®
®¯à¥¤¥«¥­¨î £®¬®¬®àä¨§¬  £àã¯¯ «î¡ë¥ ¯à¥¤áâ ¢¨â¥«¨ ª« áá®¢ £®¬®«®£¨© £àã¯¯ë H2(C2�S),
ï¢«ïîé¨¥áï ®¡à § ¬¨ ¤«ï £®¬®¬®àä¨§¬  � ª« áá®¢ £®¬®«®£¨© æ¨ª«®¢ 
 ­  M l, ¯à¥¤áâ ¢«ïîâ
á®¡®© á¨áâ¥¬ã ®¡à §ãîé¨å £àã¯¯ë �H1(M l). �¡®§­ ç¨¬ ¨å ç¥à¥§ �
. �® â¥®à¥¬¥ �®è¨{�ã ­ª à¥
¢ëç¥âë ¯® æ¨ª« ¬ �
 ­¥ § ¢¨áïâ ®â ¯à®¨§¢®«  ¢ ¢ë¡®à¥. �  æ¨ª«¥ 
 ¬®£ãâ ¡ëâì ­¥à¥£ã«ïà­ë¥
â®çª¨ ¬­®¦¥áâ¢  S, ¯®íâ®¬ã ­¥«ì§ï ®¯à¥¤¥«¨âì æ¨ª« �"
. � [1] ¤®ª § ­®, çâ® ¨ ¢ íâ®¬ á«ãç ¥ ¢
ª ç¥áâ¢¥ æ¨ª«®¢ �
 ¬®¦­® ¢§ïâì æ¨ª«ë, ¯®«ãç îé¨¥áï ¤¥©áâ¢¨¥¬ ®¯¥à â®à  ª®£à ­¨æë.

2. �¨ª«ë 


�¥®à¥¬ . �ëç¥â ¯® æ¨ª«ã �
 ï¢«ï¥âáï «¨­¥©­®© ª®¬¡¨­ æ¨¥© á æ¥«ë¬¨ ª®íää¨æ¨¥­â ¬¨

¢ëç¥â®¢ ¯® æ¨ª« ¬ �"A
k
j , �"ci.

�®ª § â¥«ìáâ¢®. � ¯®¬­¨¬, çâ® ä®à¬ -¢ëç¥â ¯à®áâ®© ä®à¬ã«ë ¢ëç¥â®¢ �¥à¥ § ¬ª­ãâ 
­  ª®¬¯«¥ªá­®¬ ¬­®£®®¡à §¨¨ M l � V , £¤¥ V | ®¡ê¥¤¨­¥­¨¥ ª®­¥ç­®£® ç¨á«  â®ç¥ª Vq. �®çª¨
zj ï¢«ïîâáï â®çª ¬¨ Vq. �ë¡¥à¥¬ à §à¥§ë Ej â ª, çâ®¡ë ¬­®¦¥áâ¢  E ¨ V ­¥ ¯¥à¥á¥ª «¨áì
¢­¥ zj .

�¥à¥­ã¬¥àã¥¬ «¨áâë à¨¬ ­®¢®© ¯®¢¥àå­®áâ¨ M l â ª, çâ®¡ë «¨áâë, á«¨¯ îé¨¥áï ¢ â®çª å
z1, zj æ¨ª«  
, ¯®á«¥ ®¡å®¤  ¯à®â¨¢ ç á®¢®© áâà¥«ª¨ â®ç¥ª z1

2
, zj2 ¯à¥â¥à¯¥¢ «¨ æ¨ª«¨ç¥áªãî

¯¥à¥áâ ­®¢ªã,   æ¨ª« 
 «¥¦ « ­  ¯¥à¢®¬ ¨ m-¬ «¨áâ å.
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�¡®§­ ç¨¬ ç¥à¥§ 
0 æ¨ª«, ¯®«ãç îé¨©áï ¯®¤­ïâ¨¥¬ à §à¥§  Ej , ¯à®©¤¥­­®£® ¢ ¤¢ãå ­ ¯à -
¢«¥­¨ïå, ­  ¯¥à¢ë© «¨áâ ¯®¢¥àå­®áâ¨ M l. � ¬¥­¨¬ æ¨ª« 
0 £®¬®«®£¨ç­ë¬ ¥¬ã ­  M l æ¨ª«®¬

1
0
, § ¬¥­¨¢ ¥£® ¢®§«¥ â®ç¥ª z1, zj ¯®¤­ïâ¨¥¬ ¬ «ëå ®ªàã¦­®áâ¥© á æ¥­âà ¬¨ ¢ â®çª å z1

2
, zj2,

¯à®©¤¥­­ë¬¨ ¢ ¤¢ãå ­ ¯à ¢«¥­¨ïå. �¡®§­ ç¨¬ ç¥à¥§ 
2
0
æ¨ª«, ¯®«ãç îé¨©áï ¨§ æ¨ª«  
1

0
â¥¬,

çâ® ®¡å®¤ ¢ ®¤­®¬ ­ ¯à ¢«¥­¨¨ § ¬¥­¥­ ¯®¤­ïâ¨¥¬ ­  ¢â®à®© «¨áâ. �¨ª«ë 
1
0
, 
2

0
«¥¦ â ­ 

¬­®¦¥áâ¢¥ M l � V , á®áâ®ïé¥¬ ¨§ à¥£ã«ïà­ëå â®ç¥ª S, ¯®íâ®¬ã ®¯à¥¤¥«¥­ë æ¨ª«ë �"

1

0
, �"
20 .

� áá¬®âà¨¬ ¢ëç¥â J1 ¯® æ¨ª«ã �"
20 � �"

1

0
¨ ¯à¨¬¥­¨¬ ª ­¥¬ã ¯à®áâãî ä®à¬ã«ã ¢ëç¥â®¢ �¥à¥.

�¥ ä®à¬ -¢ëç¥â § ¬ª­ãâ  ­  M l � V , ¯®íâ®¬ã ¯® ®¡é¥© â¥®à¥¬¥ �â®ªá  æ¨ª«ë 
2
0
, 
1

0
¬®¦­®

¬¥­ïâì, ­¥ ¬¥­ïï ¢ëç¥â  J1, § ¬¥­ïï ¨¬ £®¬®«®£¨ç­ë¬¨ ­  M l � V . �¥¯à¥àë¢­® ¤¥ä®à¬¨àãï
®¡å®¤ æ¨ª«  
1

0
¢ ç áâì æ¨ª«  
2

0
¯à¨ ­¥¯®¤¢¨¦­®© ¤àã£®© ç áâ¨ æ¨ª«  
1

0
, ã¡¥¤¨¬áï ¢ â®¬, çâ®

¢ëç¥â J1 à ¢¥­ ¢ëç¥âã ¯® æ¨ª«ã �"c1+�"cj , £¤¥ c1, cj | \®ªàã¦­®áâ¨" ¢®§«¥ â®ç¥ª z1, zj ­ M l á
á®®â¢¥âáâ¢ãîé¥© ®à¨¥­â æ¨¥©. �¨ª« 
1

0
£®¬®«®£¨ç¥­ ­ã«î ­  M l � V , ¯®íâ®¬ã ¯® ®¯à¥¤¥«¥­¨î

£®¬®¬®àä¨§¬  £àã¯¯ æ¨ª« �"
10 £®¬®«®£¨ç¥­ ­ã«î ¢ C2 � S. �® â¥®à¥¬¥ �®è¨{�ã ­ª à¥ ¢ëç¥â
¯® æ¨ª«ã �"
10 à ¢¥­ ­ã«î, ¯®íâ®¬ã ¢ëç¥â ¯® æ¨ª«ã �"


2

0
à ¢¥­ ¢ëç¥âã ¯® æ¨ª«ã �"c1 + �"cj . �®

¯®áâà®¥­¨î c1, cj á®¢¯ ¤ îâ á Ak
j , ci, ¥á«¨ áà¥¤¨ â®ç¥ª z1, zj ­¥â ª®­¥ç­ëå â®ç¥ª, ­¥ ï¢«ïî-

é¨åáï â®çª ¬¨ á ¬®¯¥à¥á¥ç¥­¨ï S. �á«¨ â ª¨¥ â®çª¨ ¥áâì, â® ¯® á«¥¤áâ¢¨î 1 ª â¥®à¥¬¥ 1 ¨§
[1], ¯à¨¬¥­¨¬®© ª ¯à®¨§¢®«ì­®© â®çª¥ S, æ¨ª«ë �"c1, �"cj , ­¥ á®¢¯ ¤ îé¨¥ á �"Ak

j , £®¬®«®£¨ç-
­ë ­ã«î. �® â¥®à¥¬¥ �®è¨{�ã ­ª à¥ ¢ëç¥â ¯® ­¨¬ à ¢¥­ ­ã«î, ¯®íâ®¬ã ¢ëç¥â ¯® æ¨ª«ã �"
20
ï¢«ï¥âáï «¨­¥©­®© ª®¬¡¨­ æ¨¥© á æ¥«ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¢ëç¥â®¢ ¯® æ¨ª« ¬ �"A

k
j , �"ci. �®-

á«¥¤®¢ â¥«ì­® ¯®¢â®àïï ª®­¥ç­®¥ ç¨á«® à § íâ¨ à ááã¦¤¥­¨ï ¤«ï æ¨ª«  
2
0
, ¯®«ãç¨¬ æ¨ª« 
m

0
,

£®¬®«®£¨ç­ë© ­  M l æ¨ª«ã 
. �®¬®¬®àä¨§¬ � ¯¥à¥¢®¤¨â £®¬®«®£¨ç­ë¥ æ¨ª«ë ¢ £®¬®«®£¨ç­ë¥,
¯®íâ®¬ã æ¨ª« �"
m0 ¬®¦­® ¢§ïâì ¢ ª ç¥áâ¢¥ æ¨ª«  �
. � ª¨¬ ®¡à §®¬, ¢ëç¥â ¯® æ¨ª«ã �
 à ¢¥­
«¨­¥©­®© ª®¬¡¨­ æ¨¨ á æ¥«ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¢ëç¥â®¢ ¯® æ¨ª« ¬ �"A

k
j , �"ci.

� ª ®â¬¥ç «®áì ¢ëè¥, â¥®à¥¬  ¯®§¢®«ï¥â ­ å®¤¨âì ¢ëç¥â ¯® æ¨ª«ã, á®®â¢¥âáâ¢ãîé¥¬ã à §-
à¥§ ¬, ¥á«¨ ¨§¢¥áâ­® ¥£® à §«®¦¥­¨¥ ¯® á¨áâ¥¬¥ ®¡à §ãîé¨å �
 ¯àï¬®© áã¬¬ë £àã¯¯ �H1(M l).
�â® ¯®§¢®«ï¥â ¯à¨ ¨§¢¥áâ­®¬ à §«®¦¥­¨¨ ¯à®¨§¢®«ì­®£® æ¨ª«  � ¯® á¨áâ¥¬¥ ®¡à §ãîé¨å �"Ak

j ,
�"ci, �
 £àã¯¯ë £®¬®«®£¨© H2(C2 � S) ­ ©â¨ ¢ëç¥â ¯® ­¥¬ã. �®¬¡¨­¨àãï â¥®à¥¬ã, à¥§ã«ìâ âë
¨§ [3] ¨ ¡«®ç­ãî áâàãªâãàã âà¨ ­£ã«ïæ¨© ¯®¢¥àå­®áâ¥© M l, íâ® à §«®¦¥­¨¥ ¬®¦­® ­ ©â¨.
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