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1. �á­®¢­ë¥ ¯à®áâà ­áâ¢ . �ãáâì p > 1, G � Rp ¨ G| ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp; C1(G)
| á®¢®ªã¯­®áâì ¢á¥å ª®¬¯«¥ªá­®§­ ç­ëå äã­ªæ¨© ®â p ¢¥é¥áâ¢¥­­ëå ¯¥à¥¬¥­­ëå, ¡¥áª®­¥ç­®
¤¨ää¥à¥­æ¨àã¥¬ëå ¢G. �«ï «î¡®£® ¬­®¦¥áâ¢ Q ¨§Rp ¯®«®¦¨¬Q0 := intQ. � ª ¨§¢¥áâ­®, ¤«ï
¯à®¨§¢®«ì­®£® ®âªàëâ®£® ¬­®¦¥áâ¢  G ¢ Rp ­ ©¤¥âáï â ª ï ¯®á«¥¤®¢ â¥«ì­®áâì ¥£® ª®¬¯ ªâ®¢

fQng
1
n=0, çâ® 8n > 0 Qn � Q0

n+1 � Qn+1 � G =
1S

m=0
Qm. �®¯®«®£¨ï ¢ C1(G) ¢¢®¤¨âáï ­ ¡®à®¬

¯à¥¤­®à¬ pn(y) = maxfjy(�)(x)j : x 2 Qn, j�jp 6 ng, n = 0; 1; : : : , £¤¥ � = (�1; : : : ; �p) 2 Np
0 ;

N0 = f0; 1; 2; : : : g; j�jp = j�1j+ � � � + j�pj. � íâ®© â®¯®«®£¨¨ C1(G) | ¯à®áâà ­áâ¢® �à¥è¥.
�¡®§­ ç¨¬ á¨¬¢®«®¬ B1(G) ¯®¤¯à®áâà ­áâ¢® C1(G), á®áâ®ïé¥¥ ¨§ ¢á¥å äã­ªæ¨©, à ¢­®¬¥à-

­® ®£à ­¨ç¥­­ëå ¢ G ¢¬¥áâ¥ á «î¡®© á¢®¥© ç áâ­®© ¯à®¨§¢®¤­®©. �¯à¥¤¥«¨¬ â®¯®«®£¨î ¢ B1(G)
áç¥â­ë¬ ­ ¡®à®¬ ­®à¬ p1n(y) := supfjy(�)(X)j : X 2 G, j�jp 6 ng, n = 0; 1; : : : � íâ®© â®¯®«®£¨¨
B1(G) | ®â¤¥«¨¬®¥ «®ª «ì­® ¢ë¯ãª«®¥ ¯à®áâà ­áâ¢®, ¯à¨ç¥¬ B1(G) � C1(G). Câ ­¤ àâ­ë¬¨
à ááã¦¤¥­¨ï¬¨ ¯®ª §ë¢ ¥¬, çâ® «î¡ ï ¯®á«¥¤®¢ â¥«ì­®áâì �®è¨ ¢ B1(G) ï¢«ï¥âáï áå®¤ïé¥©-
áï ¢ B1(G). �«¥¤®¢ â¥«ì­®, íâ® ¯à®áâà ­áâ¢® ¯®«­®, ¨ B1(G) | ¯à®áâà ­áâ¢® �à¥è¥.

� áá¬®âà¨¬ ¥£® ¯®¤¯à®áâà ­áâ¢® BC1(G), á®áâ®ïé¥¥ ¨§ ¢á¥å äã­ªæ¨©, à ¢­®¬¥à­® ­¥¯à¥-
àë¢­ëå ¢ G ¢¬¥áâ¥ á «î¡®© á¢®¥© ç áâ­®© ¯à®¨§¢®¤­®©. �à¨¬¥­ïï ¯à¨¬¥à­® â¥ ¦¥ à ááã¦¤¥­¨ï,
ª ª ¨ ¢ á«ãç ¥ ¯à®áâà ­áâ¢  B1(G), ã¡¥¦¤ ¥¬áï ¢ â®¬, çâ® BC1(G) | § ¬ª­ãâ®¥ ¯®¤¯à®áâà ­-
áâ¢® B1(G) (¢ â®¯®«®£¨¨, ¨­¤ãæ¨à®¢ ­­®© ¨§ B1(G)) ¨ ¯®â®¬ã | â ª¦¥ ¯à®áâà ­áâ¢® �à¥è¥.
�à¨ íâ®¬ ª ¦¤ãî äã­ªæ¨î ¨§ BC1(G), ª ª ¨ «î¡ãî ¥¥ ç áâ­ãî ¯à®¨§¢®¤­ãî, ¬®¦­® ¤®®¯à¥-
¤¥«¨âì ¤® äã­ªæ¨¨, ­¥¯à¥àë¢­®© ¢® ¢á¥å (ª®­¥ç­ëå) £à ­¨ç­ëå â®çª å G, ¨, ¢ ç áâ­®áâ¨, ¤®
äã­ªæ¨¨, à ¢­®¬¥à­® ­¥¯à¥àë¢­®© ­  G, ¥á«¨ G | ®£à ­¨ç¥­­®¥ ®âªàëâ®¥ ¬­®¦¥áâ¢®.

�ãáâì ¥é¥ C1
0 (G), ª ª ¢ [1], | ¯à®áâà ­áâ¢® ¢á¥å äã­ªæ¨© ¨§ C1(G) á ª®¬¯ ªâ­ë¬¨ ­®-

á¨â¥«ï¬¨, «¥¦ é¨¬¨ ¢ G. � ª ¨§¢¥áâ­® [1], ¥á«¨ G 6= ;, â® C1
0 (G) 6= ;. �ç¥¢¨¤­®, C1

0 (G) �
BC1(G) � B1(G) � C1(G), ¨ ¤«ï «î¡®£® ­¥¯ãáâ®£® ®âªàëâ®£® ¬­®¦¥áâ¢  G ¢á¥ íâ¨ ç¥âëà¥
¯à®áâà ­áâ¢  ­¥¯ãáâë ¨ ­¥ª¢ §¨ ­ «¨â¨ç­ë.

� ¤ ­­®© à ¡®â¥ ­ å®¤ïâáï ãá«®¢¨ï, ¯à¨ ª®â®àëå BC1(G) á®¢¯ ¤ ¥â á B1(G) ¨«¨ ¦¥ ï¢«ï-
¥âáï ¥£® á®¡áâ¢¥­­ë¬ ¯®¤¯à®áâà ­áâ¢®¬,   â ª¦¥ ãáâ ­ ¢«¨¢ îâáï äã­ªæ¨®­ «ì­ë¥ ªà¨â¥à¨¨
¯à®¤®«¦¨¬®áâ¨ «î¡®© äã­ªæ¨¨ ¨§ BC1(G) ¤® äã­ªæ¨¨ ¨§ BC1(Rp).

2. �¢ï§ì ¬¥¦¤ã BC1(G) ¨ B1(G). �ãáâì p > 1, G | ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp ¨
G =

S
k2


Gk | ¥£® áâ ­¤ àâ­®¥ ¯à¥¤áâ ¢«¥­¨¥ ¢ ¢¨¤¥ ®¡ê¥¤¨­¥­¨ï ª®­¥ç­®£® ¨«¨ áç¥â­®£®

¬­®¦¥áâ¢  ¯®¯ à­® ­¥¯¥à¥á¥ª îé¨åáï á¢ï§­ëå ª®¬¯®­¥­â | ®¡« áâ¥© Gk. �®«®¦¨¬ 8k 2 

dk := �(�k;�0k), b(G) := inffdk : k 2 
g, £¤¥ �k := @Gk, �0k :=

S
m2

m6=k

�m.

�¥®à¥¬  1. �c«¨ b(G) = 0, â® BC1(G) | á®¡áâ¢¥­­®¥ ¯®¤¬­®¦¥áâ¢® B1(G).

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(¯à®¥ªâ ò02-01-00372).
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�®ª § â¥«ìáâ¢®. �á«¨ ¬­®¦¥áâ¢® 
 ª®­¥ç­®, â® 9k0 2 
 : dk0 = 0, ¨ áãé¥áâ¢ãîâ ­®¬¥à
m 2 
 n k0 ¨ â®çª  X0 ¨§ �k0 â ª¨¥, çâ® X0 2 �m. �®«®¦¨¬ f(X) = 1, X 2 Gk0 , ¨ f(X) = 0,
X 2 G n Gk0 . �®£¤  f 2 B1(G). � â® ¦¥ ¢à¥¬ï ­ ©¤ãâáï ¯®á«¥¤®¢ â¥«ì­®áâ¨ â®ç¥ª (Xk)1k=1 ¨§
Gk0 ¨ (Yk)

1
k=1 ¨§ Gm, ¤«ï ª®â®àëå X0 = lim

k!+1
Yk = lim

k!1
Xk. �âáî¤  �(Xk; Yk)! 0 ¯à¨ k !1. C

¤àã£®© áâ®à®­ë, jf(Xk)�f(Yk)j = 1 8k > 1, ¨ äã­ªæ¨ï f ­¥ ¡ã¤¥â à ¢­®¬¥à­® ­¥¯à¥àë¢­®© ¢ G.
�«¥¤®¢ â¥«ì­®, f =2 BC1(G), ¨ ¯®á«¥¤­¥¥ ¯à®áâà ­áâ¢® | á®¡áâ¢¥­­®¥ ¯®¤¬­®¦¥áâ¢® B1(G).

�ãáâì â¥¯¥àì 
 = f1; 2; : : : g| áç¥â­®¥ ¬­®¦¥áâ¢®. � ª ª ª b(G) = 0, â® 8k > 1 9nk : nk " +1,
dnk # 0. �® â®£¤  ¤«ï «î¡®£® k > 1 ­ ©¤ãâáï ­®¬¥à n1k 6= nk ¨ â®çª¨ Xk 2 �nk , Yk 2 �n1

k
â ª¨¥,

çâ® �(Xk; Yk) ! 0. �âáî¤  á«¥¤ã¥â, çâ® 8k > 1 9Vk 2 Gnk , 9Wk 2 Gn1
k
: �(Wk; Vk) ! 0. �ã¦­ ï

äã­ªæ¨ï f ¨§ B1(G) n BC1(G) â¥¯¥àì áâà®¨âáï ¯®íâ ¯­®.
�  ¯¥à¢®¬ íâ ¯¥ ¯®« £ ¥¬ f(X) = 1 ­  Gn1 ¨ f(X) = 0 ­  Gn1

1
. �â®à®© íâ ¯. �®« £ ¥¬

f(X) = 1 ­  Gn1
2
= Gn1 ¨ f(X) = 0 ­  Gn2 , ¥á«¨ n12 = n1 (¯à¨ íâ®¬ n2 6= n12 = n1). �á«¨ n12 = n11,

â® f(X) = 0 ­  Gn1
2
= Gn1

1
¨ f(X) = 1 ­  Gn2 . �à¨ íâ®¬ n2 6= n12 = n11 ¨ n2 > n1. � ª®­¥æ,

¥á«¨ n12 6= n11 ¨ n12 6= n1, â® f(X) = 1 ­  Gn2 ¨ f(X) = 0 ­  Gn1
2
. �à¥â¨© íâ ¯. �á«¨ n13 = n1, â®

f(X) = 1 ­  Gn1
3
= Gn1 ¨ f(X) = 0 ­  Gn3 (n3 > n2 > n1). �á«¨ n13 = n2 ¨ c2 (c2 = 0 ¨«¨ 1)

| ®¯à¥¤¥«¥­­®¥ ­  ¢â®à®¬ íâ ¯¥ §­ ç¥­¨¥ f ­  Gn2 , â® f(X) = c2 ­  Gn1
3
¨ f(X) = 1 � c2 ­ 

Gn3 . � «¥¥, ¥á«¨ n13 = n11, â® f(X) = 0 ­  Gn1
3
= Gn1

1
¨ f(X) = 1 ­  Gn3 . �á«¨ n13 = n12 ¨ d2 |

®¯à¥¤¥«¥­­®¥ ­  ¢â®à®¬ íâ ¯¥ §­ ç¥­¨¥ f ­  Gn1
2
, â® f(X) = d2 ­  Gn1

3
¨ f(X) = 1 � d2 ­  Gn3 .

� ª®­¥æ, ¥á«¨ n13 6= n1j n
1
3 6= nj , j = 1; 2, â® f(X) = 1 ­  Gn3 ¨ f(X) = 0 ­  Gn1

3
. �à®¤®«¦ ï

íâ®â ¯à®æ¥áá ­¥®£à ­¨ç¥­­®, ®¯à¥¤¥«¨¬ ¯®íâ ¯­® äã­ªæ¨î f ­  ¢á¥å ª®¬¯®­¥­â å Gnk ¨ Gn1
k
,

k = 1; 2; : : : �á«¨ ¦¥ ®áâ ­ãâáï ­®¬¥à  m ¨§ 
 â ª¨¥, çâ® m 6= nk, m 6= n1k 8k > 1, â® ¢ íâ®¬
á«ãç ¥ ¯®« £ ¥¬ f(X) = 0 ­  Gm.

�®áâà®¥­­ ï â ª¨¬ á¯®á®¡®¬ äã­ªæ¨ï f , ®ç¥¢¨¤­®, ¯à¨­ ¤«¥¦¨â B1(G). � â® ¦¥ ¢à¥¬ï
jf(Vk) � f(Wk)j = 1 8k > 1, å®âï lim

n!1
�(Vk;Wk) = 0. �®íâ®¬ã f =2 BC1(G), ¨ á­®¢  BC1(G) |

á®¡áâ¢¥­­®¥ ¯®¤¬­®¦¥áâ¢® B1(G).

�«¥¤áâ¢¨¥ 1. �ãáâì G =
S
k2


Gk | ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp ¨ Gk | ¥£® á¢ï§­ë¥ ª®¬¯®-

­¥­âë á £à ­¨æ¥© �k (k 2 
). �ãáâì, ¤ «¥¥,

BC1(G) = B1(G): (1)

�®£¤ 

9
 > 0 : 8k 2 
 �(�k;�
0
k) > 
; �0k :=

[
m2
nk

�m: (2)

�«¥¤áâ¢¨¥ 2. �ãáâì G | ®âªàëâ®¥ ®£à ­¨ç¥­­®¥ ¬­®¦¥áâ¢® ¢ Rp ¨ ¯ãáâì á¯à ¢¥¤«¨¢®
à ¢¥­áâ¢® (1). �®£¤  G á®áâ®¨â ¨§ ª®­¥ç­®£® ç¨á«  á¢ï§­ëå ª®¬¯®­¥­â (®¡« áâ¥©) ¡¥§ ®¡é¨å
£à ­¨ç­ëå â®ç¥ª.

�®á«¥¤­¨© à¥§ã«ìâ â ¯®§¢®«ï¥â ®å à ªâ¥à¨§®¢ âì ¢á¥ ®£à ­¨ç¥­­ë¥ ®âªàëâë¥ ¬­®¦¥áâ¢ 
¢ R1 á® á¢®©áâ¢®¬ (1).

�¥®à¥¬  2. �ãáâì G| ®£à ­¨ç¥­­®¥ ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ R1. �®£¤  á«¥¤ãîé¨¥ ãâ¢¥à-

¦¤¥­¨ï à ¢­®á¨«ì­ë: 1) B1(G) = BC1(G); 2) G á®áâ®¨â ¨§ ª®­¥ç­®£® ç¨á«  ¯®¯ à­® ­¥¯¥à¥-

á¥ª îé¨åáï ¨­â¥à¢ «®¢ ¡¥§ ®¡é¨å ª®­æ®¢.

�®ª § â¥«ìáâ¢®. �¬¯«¨ª æ¨ï 1) ) 2) á¯à ¢¥¤«¨¢  ¯® á«¥¤áâ¢¨î 2 â¥®à¥¬ë 1. � ¤àã£®©
áâ®à®­ë, ª ª «¥£ª® ¯à®¢¥à¨âì, ¤«ï «î¡®£® ®£à ­¨ç¥­­®£® ¨­â¥à¢ «  (�; �), �1 < � < � < 1,
¨¬¥¥â ¬¥áâ® à ¢¥­áâ¢® B1(�; �) = BC1(�; �), çâ® ¨ ®¡¥á¯¥ç¨¢ ¥â ¨¬¯«¨ª æ¨î 2) ) 1).

� ¬¥â¨¬ â ª¦¥, çâ® á®£« á­® á«¥¤áâ¢¨î 1 â¥®à¥¬ë 1, ¥á«¨ G | ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp,
p > 1, ¨ á¯à ¢¥¤«¨¢® à ¢¥­áâ¢® (1), â® ­ ©¤¥âáï ç¨á«® � (¢ ª ç¥áâ¢¥ ª®â®à®£® ¬®¦­® ¢§ïâì,
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­ ¯à., � = b(G)=4) â ª®¥, çâ® «î¡ë¥ ¤¢¥ â®çª¨ X, Y ¨§ G, ¤«ï ª®â®àëå �(X;Y ) < �, ­ å®¤ïâáï
¢ ®¤­®© ¨ â®© ¦¥ ª®¬¯®­¥­â¥ ¬­®¦¥áâ¢  G. �¥¯®áà¥¤áâ¢¥­­® ®âáî¤  á«¥¤ã¥â

�¥®à¥¬  3. �ãáâì G =
S
k2


Gk | ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp, p > 1. �ãáâì, ¤ «¥¥, ¨¬¥¥â

¬¥áâ® à ¢¥­áâ¢® (1). �®£¤  BC1(Gk) = B1(Gk) 8k 2 
.

�«¥¤áâ¢¨¥. �ãáâì G | ®£à ­¨ç¥­­®¥ ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp. �®£¤  à ¢¥­áâ¢® (1) á¯à -
¢¥¤«¨¢® ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥, ª®£¤  ¢ë¯®«­ïîâáï ãá«®¢¨ï

1) G á®áâ®¨â ¨§ ª®­¥ç­®£® ç¨á«  ª®¬¯®­¥­â Gk, k = 1; 2; : : : ;m, ­¥ ¨¬¥îé¨å ®¡é¨å £à ­¨ç-
­ëå â®ç¥ª;

2) BC1(Gk) = B1(Gk), k = 1; 2; : : : ;m.

� ª¨¬ ®¡à §®¬, ¯à¨ ¯®¨áª¥ ªà¨â¥à¨ï ¢ë¯®«­¥­¨ï à ¢¥­áâ¢  (1) ¤«ï ®£à ­¨ç¥­­®£® ®âªàë-
â®£® ¬­®¦¥áâ¢  ¢ Rp, p > 1, ¬®¦­® ¡¥§ ®£à ­¨ç¥­¨ï ®¡é­®áâ¨ áç¨â âì, çâ® G { ®¡« áâì ¢ Rp.

�«¥¤ãîé¨© à¥§ã«ìâ â ï¢«ï¥âáï ¢ ¨§¢¥áâ­®© áâ¥¯¥­¨ «®ª «ì­ë¬  ­ «®£®¬ â¥®à¥¬ë 1. �®«®-
¦¨¬ V�(�) = fX 2 Rp : �(X;�) < �g 8� > 0, 8� 2 Rp.

�¥®à¥¬  4. �®¯ãáâ¨¬, çâ® ¯¥à¥á¥ç¥­¨¥ G�
� := G \ V�(�) ®âªàëâ®£® ¬­®¦¥áâ¢  G ¢ Rp

á è à®¬ V�(�) ­¥á¢ï§­® ¯à¨ ­¥ª®â®àëå � > 0 ¨ � 2 Rp. �ãáâì, ¤ «¥¥, ¨¬¥¥âáï å®âï ¡ë ®¤­ 

£à ­¨ç­ ï â®çª  
 ¬­®¦¥áâ¢  G�
�, ª®â®à ï ï¢«ï¥âáï ®¡é¥© £à ­¨ç­®© â®çª®© ¯® ªà ©­¥© ¬¥à¥

¤«ï ¤¢ãå ª®¬¯®­¥­â G�
� ¨ ¯à¨­ ¤«¥¦¨â V�(�). �®£¤  BC1(G) 6= B1(G).

�®ª § â¥«ìáâ¢®. �ãáâì 
 | ®¡é ï £à ­¨ç­ ï â®çª  ¤¢ãå ª®¬¯®­¥­â G1(�) ¨ G2(�) ¬­®-
¦¥áâ¢  G�

� ¨ ¯ãáâì 
 2 V�(�). �®«®¦¨¬

f(X) = exp

(
�

1h
�2 �

pP
k=1

(xk � �k)2
i
)
;

£¤¥ � = (�1; : : : ; �p),   X = (x1; : : : ; xp) 2 G1(�). � «¥¥, ¯®«®¦¨¬ äã­ªæ¨î f(X) à ¢­®© ­ã«î
¢ G2(�) ¨ ®áâ «ì­ëå ª®¬¯®­¥­â å ¬­®¦¥áâ¢  G�

� (¥á«¨ ®­¨ ¨¬¥îâáï),   â ª¦¥ ¢® ¢á¥å â®çª å
¬­®¦¥áâ¢  G\ fX : �(X;�) > �g. �¥âàã¤­® ¯à®¢¥à¨âì, çâ® f 2 B1(G). � â® ¦¥ ¢à¥¬ï ­ ©¤ãâáï
¤¢¥ ¯®á«¥¤®¢ â¥«ì­®áâ¨ â®ç¥ª fXk;jg

1
k=1 (j = 1; 2) â ª¨å, çâ® 8k > 1 Xk;j 2 Gj(�) ¨ lim

k!1
Xk;j = 
,

j = 1; 2. �à¨ íâ®¬

jf(Xk;1)� f(Xk;2)j = exp

"
�

1

�2 �
pP
l=1
(xlk;1 � �l)2

#
8k > 1;

£¤¥ Xk;1 = (x1k;1; : : : ; x
p
k;1), ¨

lim
k!1

jf(Xk;1)� f(Xk;2)j = exp
�
�

1
�2 � �2(
; �)

�
> 0: �

�¥®à¥¬  4 ¯à¨¬¥­¨¬ , ¢ ç áâ­®áâ¨, ¯à¨ p = 2 ª ¥¤¨­¨ç­®¬ã ªàã£ã x2 + y2 < 1 á à §à¥§®¬ ¯®
¤¨ ¬¥âàã fx = 0, c 6 y 6 1g, £¤¥ c | ¯à®¨§¢®«ì­® § ä¨ªá¨à®¢ ­­®¥ ç¨á«® ¨§ (�1; 1).

�¥à¥©¤¥¬ â¥¯¥àì ª ãá«®¢¨ï¬, ®¡¥á¯¥ç¨¢ îé¨¬ à ¢¥­áâ¢® (1). �ãáâì ¯®-¯à¥¦­¥¬ã G � Rp,
p > 1, G ®âªàëâ® ¢ Rp ¨ G =

S
k2


Gk, £¤¥ Gk | ¯®¯ à­® ­¥¯¥à¥á¥ª îé¨¥áï ª®¬¯®­¥­âë G,  

¬­®¦¥áâ¢® 
 ­ âãà «ì­ëå ç¨á¥« ª®­¥ç­® ¨«¨ ¡¥áª®­¥ç­® (áç¥â­®). �ã¤¥¬ â ª¦¥ áç¨â âì ¢ë¯®«-
­¥­­ë¬ á®®â­®è¥­¨¥ (2), ­¥®¡å®¤¨¬®¥ ¤«ï à ¢¥­áâ¢  (1). � ª ®â¬¥ç¥­® ¯¥à¥¤ ¤®ª § â¥«ìáâ¢®¬
â¥®à¥¬ë 3, ¢ íâ®¬ á«ãç ¥ 9� > 0 : ¥á«¨ X;Y 2 G � G ¨ �(X;Y ) < �, â® â®çª¨ X ¨ Y «¥¦ â ¢
®¤­®© ¨ â®© ¦¥ ª®¬¯®­¥­â¥ ¬­®¦¥áâ¢  G. �á«¨ G á®áâ®¨â ¨§ ®¤­®© ª®¬¯®­¥­âë, â® ¢ ª ç¥áâ¢¥ �
¬®¦­® ¢§ïâì «î¡®¥ ª®­¥ç­®¥ ç¨á«®. �®«®¦¨¬ A�(G) := f(X;Y ) 2 G � G : �(X;Y ) < �g. �«ï
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«î¡®© â®çª¨ (X;Y ) ¨§ A�(G) � G� G ®¯à¥¤¥«¥­® ¨ ª®­¥ç­® ç¨á«® '(X;Y ), à ¢­®¥ ¨­ä¨¬ã¬ã
¤«¨­ ¢á¥å á¯àï¬«ï¥¬ëå ªà¨¢ëå, «¥¦ é¨å ¢ G, á ª®­æ ¬¨ ¢ X ¨ Y .

�¥®à¥¬  5. �á«¨ '(X;Y ) ! 0 ¯à¨ �(X;Y ) ! 0 à ¢­®¬¥à­® ­  A�(G), â® á¯à ¢¥¤«¨¢® à -

¢¥­áâ¢® (1).

�®ª § â¥«ìáâ¢®. �ãáâì f | ¯à®¨§¢®«ì­ ï äã­ªæ¨ï ¨§ B1(G). � ¤ ¤¨¬ ª ª®¥-«¨¡® "0 > 0
¨ ¢ë¡¥à¥¬ � 2 (0; �) â ª, çâ®¡ë '(X;Y ) < "0, ª ª â®«ìª® (X;Y ) 2 A�(G) ¨ �(X;Y ) < �. � ¬¥â¨¬,
çâ® â ª¨¥ â®çª¨ X ¨ Y «¥¦ â ¢ ®¤­®© ¨ â®© ¦¥ ª®¬¯®­¥­â¥ Gk0 ¬­®¦¥áâ¢  G. �®íâ®¬ã ¨å ¬®¦­®
á®¥¤¨­¨âì ¢ Gk0 á¯àï¬«ï¥¬®© ªà¨¢®© L ¤«¨­ë l(L) < 2"0. �®£¤ 

jf(X)� f(Y )j =
����(L)

Z Y

X

pX
k=1

@f

@vk
dvk

���� 6 l(L)p11(f) < 2"0p
1
1(f);

£¤¥ p11(f) = sup
���@f(v)

@vm

�� : v(v1; : : : ; vp) 2 G,m = 1; 2; : : : ; p
	
. �«¥¤®¢ â¥«ì­®, äã­ªæ¨ï f à ¢­®¬¥à­®

­¥¯à¥àë¢­  ¢ G. � ª¨¬¨ ¦¥ à ááã¦¤¥­¨ï¬¨ ãáâ ­ ¢«¨¢ ¥¬ à ¢­®¬¥à­ãî ­¥¯à¥àë¢­®áâì ¢ G
«î¡®© ç áâ­®© ¯à®¨§¢®¤­®© f (�), � 2 Np

0 . �âáî¤  f 2 BC1(G) ¨ ®ª®­ç â¥«ì­® BC1(G) =
B1(G).

�à¥¤¯®«®¦¥­¨ï â¥®à¥¬ë 5 ­¥ ¢ë¯®«­¥­ë ¢ ¯à¨¬¥à¥, ¯à¨¢¥¤¥­­®¬ ¯®á«¥ ¤®ª § â¥«ìáâ¢  â¥-
®à¥¬ë 4, á®£« á­® ª®â®à®© ¢ íâ®¬ ¯à¨¬¥à¥ BC1(G) 6= B1(G). �®íâ®¬ã ¬®¦­® áç¨â âì, çâ®
¯à¥¤¯®«®¦¥­¨ï â¥®à¥¬ë 5 áãé¥áâ¢¥­­ë ¤«ï ¢ë¯®«­¥­¨ï à ¢¥­áâ¢  (1). �â¬¥â¨¬ ¥é¥, çâ® â¥®-
à¥¬  5 ¯à¨¬¥­¨¬ , ¢ ç áâ­®áâ¨, ª ¢ë¯ãª«ë¬ ®¡« áâï¬ ¢ Rp.

3. �¡á®«îâ­ ï áå®¤¨¬®áâì àï¤®¢ íªá¯®­¥­â á ¬­¨¬ë¬¨ ¯®ª § â¥«ï¬¨ ¢ ®á­®¢­ëå

¯à®áâà ­áâ¢ å. �ãáâì p > 1. � áá¬®âà¨¬ äã­ªæ¨î

e�(X) := exp ih�;Xi;

£¤¥ � = (�1; : : : ; �p) 2 Rp, X = (x1; : : : ; xp) 2 Rp, h�;Xi =
pP

k=1
�kxk.

� ª ª ª 8x 2 Rp, 8� 2 Rp je�(X)j = 1, â® e� =2 C1
0 (R

p), ­® e� 2 B1(Rp). �®ª ¦¥¬, çâ®
e� 2 BC1(Rp) 8� 2 Rp. �¬¥¥¬

je�(X)� e�(Y )j = j exp ih�;Xij j exp ih�;X � Y i � 1j 8(X;Y ) 2 Rp �Rp:

�à¨ íâ®¬ jh�;X � Y ij 6
h pP
k=1

(�k)2
i 1
2

�(X;Y ). �âáî¤  á«¥¤ã¥â, çâ® 8" > 0 9� > 0 : ¥á«¨ (X;Y ) 2

Rp �Rp ¨ �(X;Y ) < �, â® je�(X) � e�(Y )j < ". � ª¨¬ ®¡à §®¬, e�(X) à ¢­®¬¥à­® ­¥¯à¥àë¢­ 
¢ Rp. �­ «®£¨ç­ë¬¨ à ááã¦¤¥­¨ï¬¨ ¯®ª §ë¢ ¥¬, çâ® «î¡ ï ç áâ­ ï ¯à®¨§¢®¤­ ï äã­ªæ¨¨
e�(X) â ª¦¥ à ¢­®¬¥à­® ­¥¯à¥àë¢­  ¢ Rp. �«¥¤®¢ â¥«ì­®, e� 2 BC1(Rp).

�ãáâì f�kg1jkjp=0 | ¯à®¨§¢®«ì­ ï ¯®á«¥¤®¢ â¥«ì­®áâì ¯®¯ à­® à §«¨ç­ëå â®ç¥ª ¨§ Rp. � á-
á¬®âà¨¬ àï¤

1X
jkjp=0

cke�k(X); ck 2 C: (3)

�ï¤, ¯®«ãç¥­­ë© ¯®ç«¥­­ë¬ ¤¨ää¥à¥­æ¨à®¢ ­¨¥¬ àï¤  (3) �j à § ¯® ¯¥à¥¬¥­­®© xj , â. ¥. àï¤
¢¨¤ 

1X
jkjp=0

ck(�k)
�e�k(X); (4)

£¤¥ (�k)� = (�k1)
�1 : : : (�kp)

�p , � = (�1; : : : ; �p) 2 Np
0 , ­ §®¢¥¬ �- áá®æ¨¨ào¢ ­­ë¬ á àï¤®¬ (1).

�¥¬¬  1. �«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï à ¢­®á¨«ì­ë:

1) àï¤ (3) ¨ ¢á¥ �- áá®æ¨¨à®¢ ­­ë¥ á ­¨¬  ¡á®«îâ­® áå®¤ïâáï ¢ ­¥ª®â®à®© â®çª¥ X1 ¨§ R
p,
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2) àï¤ (3) ¨ ¢á¥ �- áá®æ¨¨à®¢ ­­ë¥ á ­¨¬  ¡á®«îâ­® áå®¤ïâáï ¢ «î¡®© â®çª¥ X ¨§ Rp,

3) ¤«ï ­¥ª®â®à®£® ®âªàëâ®£® ¬­®¦¥áâ¢  G1 ¨§ R
p àï¤ (3) áå®¤¨âáï  ¡á®«îâ­® ¢ C1(G),

4) ¤«ï «î¡®£® ®âªàëâ®£® ¬­®¦¥áâ¢  G � Rp àï¤ (3) áå®¤¨âáï  ¡á®«îâ­® ¢ C1(G),
5) ¤«ï ­¥ª®â®à®£® ®âªàëâ®£® ¬­®¦¥áâ¢  G2 � Rp àï¤ (3) áå®¤¨âáï  ¡á®«îâ­® ¢ B1(G)

(¨«¨, çâ® ¢á¥ à ¢­®, ¢ BC1(G)),
6) ¤«ï «î¡®£® ®âªàëâ®£® ¬­®¦¥áâ¢  G � Rp àï¤ (3) áå®¤¨âáï a¡á®«îâ­® ¢ B1(G) (¨«¨,

çâ® ¢á¥ à ¢­®, ¢ BC1(G)),

7)
1P

jkjp=0

jckj j(�k)�j <1 8� 2 Np
0 .

�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ ®ç¥¢¨¤­ëå ¨¬¯«¨ª æ¨© 6) ) 5) ) 3) ) 1), 6) ) 4) ) 2) ) 1)
) 7) ) 6). �

4. �« áá¨ä¨ª æ¨ï  ¡á®«îâ­® ¯à¥¤áâ ¢«ïîé¨å á¨áâ¥¬. � ¯®¬­¨¬ ­¥ª®â®àë¥ ®¯à¥¤¥-
«¥­¨ï ¨§ [2] [3], ª®â®àë¥ ¯®­ ¤®¡ïâáï ¤ «¥¥. �ãáâì H | ¯®«­®¥ ®â¤¥«¨¬®¥ «®ª «ì­® ¢ë¯ãª«®¥
¯à®áâà ­áâ¢® ­ ¤ ¯®«¥¬ áª «ïà®¢ (� = C ¨«¨ � = R), 
 | ­¥ª®â®à®¥ áç¥â­®¥ ¬­®¦¥áâ¢® ¨­-
¤¥ªá®¢ ¨ V
 = (V�)�2
 | ª ª ï-«¨¡® á®¢®ªã¯­®áâì ­¥­ã«¥¢ëå í«¥¬¥­â®¢ ¨§ H. �­  ­ §ë¢ ¥âáï
 ¡á®«îâ­®-¯à¥¤áâ ¢«ïîé¥© á¨áâ¥¬®© (���) ¢ H, ¥á«¨ «î¡®© í«¥¬¥­â g ¨§ H ¬®¦­® ¯à¥¤áâ -
¢¨âì ¢ ¢¨¤¥ àï¤ 

g =
X
�2


g�V�; (5)

 ¡á®«îâ­® áå®¤ïé¥£®áï ¢ H. �à¨ íâ®¬ ��� V
 ¢ H ­ §ë¢ ¥âáï íää¥ªâ¨¢­®© (����), ¥á«¨
¤«ï «î¡®£® g ¨§ H ¬®¦­® ª®­áâàãªâ¨¢­® ®¯à¥¤¥«¨âì ª®íää¨æ¨¥­âë g� å®âï ¡ë ®¤­®£® àï¤ 
¢¨¤  (5), áã¬¬  ª®â®à®£® à ¢­  g. �®¢¥àè¥­­® â ª ¦¥ ¤ îâáï ®¯à¥¤¥«¥­¨ï  ¡á®«îâ­®£® ¡ §¨-
á  (��) ¨ íää¥ªâ¨¢­®£®  ¡á®«îâ­®£® ¡ §¨á  (���). � ¯à¨¬¥à, V
 | ��� ¢ H, ¥á«¨ «î¡®©
í«¥¬¥­â g ¨§ H ¬®¦­® ¯à¥¤áâ ¢¨âì ª ª áã¬¬ã  ¡á®«îâ­® áå®¤ïé¥£®áï ¢ H àï¤  ¢¨¤  (5), ª®-
íää¨æ¨¥­âë ª®â®à®£® ®¯à¥¤¥«ïîâáï ª®­áâàãªâ¨¢­®. �à¨ íâ®¬ ¯à¥¤áâ ¢«¥­¨¥ g ¢ ¢¨¤¥ àï¤ 
(5) ¥¤¨­áâ¢¥­­® ¢ ª« áá¥ ¢á¥å áå®¤ïé¨åáï ¢ H àï¤®¢ â ª®£® ¢¨¤ . �®áâ ¢¨¬ ¯® ¯à®¨§¢®«ì­®©
á¨áâ¥¬¥ ­¥­ã«¥¢ëå í«¥¬¥­â®¢ V
 ¯à®áâà ­áâ¢® A2(V
;H) ç¨á«®¢ëå á¥¬¥©áâ¢, ï¢«ïîé¨åáï ª®-
íää¨æ¨¥­â ¬¨  ¡á®«îâ­® áå®¤ïé¨åáï ¢ H àï¤®¢ ¯® á¨áâ¥¬¥ V
. �­ë¬¨ á«®¢ ¬¨, ¥á«¨ Q = fqg

| ­ ¡®à ¯à¥¤­®à¬, ®¯à¥¤¥«ïîé¨© â®¯®«®£¨î ¢ H, â® A2(V
;H) =
n
c = (c�)�2
 j c� 2 � 8� 2 
,

tq(c) :=
P
�2


jc�jq(v�) <1 8q 2 Q
o
. �¥£ª® ¯à®¢¥à¨âì, çâ® A2(V
;H) | ¯®«­®¥ ®â¤¥«¨¬®¥ ��� á

®¯à¥¤¥«ïîé¨¬ â®¯®«®£¨î ­ ¡®à®¬ ¯à¥¤­®à¬ ftqgq2Q, ¨ çâ® ®¯¥à â®à L2 (­ §ë¢ ¥¬ë© ®¯¥à â®-
à®¬ ¯à¥¤áâ ¢«¥­¨ï (��)):

L2 : A2(V
;H)! H 8c = (c�)�2
 2 A2(V
;H)! L2c =
X
�2


c�v� 2 H;

ï¢«ï¥âáï «¨­¥©­ë¬ ­¥¯à¥àë¢­ë¬ ®¯¥à â®à®¬ ¨§ A2(V
;H) ¢ H. �à¨ íâ®¬ [2] V
 | ��� ¢ H
â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  L2 | í¯¨¬®àä¨§¬ A2(V
;H) ­  H; V
 { ���� ¢ H â®£¤  ¨ â®«ìª®
â®£¤ , ª®£¤  ®¯¥à â®à L2 áîàì¥ªâ¨¢¥­ ¨ ¨¬¥¥â ª®­áâàãªâ¨¢­® ®¯à¥¤¥«ï¥¬ë© ¯à ¢ë© ®¡à â-
­ë© (­¥®¡ï§ â¥«ì­® «¨­¥©­ë© ¨ ­¥¯à¥àë¢­ë©) ®¯¥à â®à. �¨áâ¥¬  V
 ­ §ë¢ ¥âáï ¯à ¢¨«ì­®©
��� (����) ¢ H, ¥á«¨ �� L2 áîàì¥ªâ¨¢¥­ ¨ ¨¬¥¥â «¨­¥©­ë© ­¥¯à¥àë¢­ë© ¯à ¢ë© ®¡à â­ë©
(����) (L2)�1np : H ! A2(V
;H). � «¥¥, V
 | íää¥ªâ¨¢­® ¯à ¢¨«ì­ ï ��� (�����) ¢ H,
¥á«¨ L2 áîàì¥ªâ¨¢¥­ ¨ ¨¬¥¥â ª®­áâàãªâ¨¢­® ®¯à¥¤¥«ï¥¬ë© ���� (L2)�1np . �­ «®£¨ç­® ¤ îâáï
®¯à¥¤¥«¥­¨ï ¯à ¢¨«ì­®£® �� (���) ¨ íää¥ªâ¨¢­® ¯à ¢¨«ì­®£® �� (����). �¬¥­­®, á¨áâ¥¬ 
V
 ­ §ë¢ ¥âáï ��� ¢ H, ¥á«¨ �� L2 ï¢«ï¥âáï â®¯®«®£¨ç¥áª¨¬ ¨§®¬®àä¨§¬®¬ A2(V
;H) ­  H.
�á«¨ â ª¦¥ «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¡à â­ë© L�12 ¬®¦­® ®¯à¥¤¥«¨âì ª®­áâàãªâ¨¢­®, â® V
 |
���� ¢ H.

45



5. � §¨áë ¨§ íªá¯®­¥­â á ¬­¨¬ë¬¨ ¯®ª § â¥«ï¬¨. �¥§ã«ìâ âë ® ­¥¯®«­®â¥. �à¨-
¢¥¤¥¬ ¢ ¦­ë© ¤«ï ¤ «ì­¥©è¥£® ¯à¨¬¥à ¡ §¨á­®© á¨áâ¥¬ë íªá¯®­¥­â á¯¥æ¨ «ì­®£® ¢¨¤ . �ãáâì
a(a1 : : : ap) 2 Rp, b(b1 : : : bp) 2 Rp; ¯à¨ k = 1; : : : ; p �1 < ak < bk < +1; T p

a;b | ®âªàëâë©
¯àï¬®ã£®«ì­ë© ¯ à ««¥«¥¯¨¯¥¤ ¢ Rp: ak < xk < bk, k = 1; 2; : : : ; p.

� ¦¤ ï äã­ªæ¨ï v(X) ¨§ BC1(T p
a;b) ¨ «î¡ ï ¥¥ ç áâ­ ï ¯à®¨§¢®¤­ ï v(�)(X) ­¥¯à¥àë¢­®

¯à®¤®«¦ îâáï ­  § ¬ª­ãâë© ¯ à ««¥«¥¯¨¯¥¤ T p
a;b. �â¨ \¯à®¤®«¦¥­­ë¥" äã­ªæ¨¨ ãá«®¢¨¬áï

®¡®§­ ç âì â¥¬¨ ¦¥ á¨¬¢®« ¬¨ (v ¨ v(�)). �®«®¦¨¬ Ba;b := f(X;Y ) : X 6= Y , X 2 T p
a;b, Y 2 T p

a;b,
xk�yk = 0 ¨«¨ xk�yk = �(bk�ak), k = 1; 2; : : : ; pg; E0(T

p
a;b) = fy 2 BC1(T p

a;b) : y
(�)(X1) = y(�)(X2)

8� 2 Np
0 , 8(X1;X2) 2 Ba;bg. � ¬¥â¨¬, çâ® E0(T

p
a;b) | § ¬ª­ãâ®¥ ¯®¤¯à®áâà ­áâ¢® BC1(T p

a;b) ¢
¨­¤ãæ¨à®¢ ­­®© ¨§ BC1(T p

a;b) â®¯®«®£¨¨.
�ãáâì, ¤ «¥¥,

ETp :=
�
exp 2�i

D
k;

X

b� a

E�1
jkjp=0

;
X

b� a
:=

x1
b1 � a1

; : : : ;
xp

bp � ap
:

�¥®à¥¬  6. ETp | ���� ¢ E0(T
p
a;b).

�®ª § â¥«ìáâ¢®. �ãáâì V | «î¡ ï äã­ªæ¨ï ¨§ E := E0(T
p
a;b). �®áâ ¢¨¬ ¥© ¢ á®®â¢¥âáâ¢¨¥

¥¥ àï¤ �ãàì¥ ¯® á¨áâ¥¬¥ ETp :

V (X) �
1X

jkjp=0

Vkhk(X); (6)

£¤¥ hk(X) := exp 2�ihk; X

b�a
i 8k 2 Np

0 ,

pY
j=1

(bj � aj)Vk =
Z b1

a1

� � �
Z bp

ap

V (X) exp
�
� 2�

D
k;

X

b� a

E�
dX: (7)

�­â¥£à¨àãï ¯® ç áâï¬ à ¢¥­áâ¢® (7) ¯à¨ «î¡®¬ ä¨ªá¨à®¢ ­­®¬ k 2 Np
0 ¨ ¯à¨­¨¬ ï ¢® ¢­¨¬ ­¨¥,

çâ® V (�)(X1) = V (�)(X2), ¥á«¨ � 2 Np
0 ,   (X1;X2) 2 Ba;b, ¯à¨å®¤¨¬ ª ­¥à ¢¥­áâ¢ã

pY
j=1

(bj � aj)jVkj 6
(b� a)�

(2�)j�jpjkj�

Z b1

a1

� � �
Z bp

ap

jV (�)
1 (X)jdX; � 2 Np

0 ;

£¤¥ (b� a)� :=
pQ

j=1
(bj � aj)�j ; jkj� := jk1j

�1 : : : jkpj
�p ; (o)�j = 1, 1 6 j 6 p. �âáî¤ 

(2�)j�jp jVkj 6
(b� a)�

jkj�
supfjV (�)

1 (X)j : X 2 T p
a;bg

¨

jVkjp
1
n(hk) 6 jVkj(2�)

nmax
�
jkj
(b� a)�
 : j
jp 6 n

	
= (2�)nmax

�
jVkj jkj


(b� a)�
 : j
jp 6 n
	
6

6 (2�)nmax
�

(b� a)�jkj


jkj�(2�)j�jp(b� a)

sup

�
jV (�)

1 (X)j : X 2 T p
a;b

�
: j
jp 6 n

�
8n > 0:

�«ï ª ¦¤®£® 
 ¨§ Np
0 â ª®£®, çâ® j
jp 6 n ¨ ¤«ï j = 1; 2; : : : ; p ¯®«®¦¨¬ �j = 
j + 2p. �®£¤ 

j�jp 6 n+ 2p2, ®âáî¤ 

jVkjp
1
n(hk) 6

(2�)n(b� a)2p

jkj2p
p1n+2p2(V ) = Anjkj

�2pp1n+2p2(V ):

�§ íâ¨å ®æ¥­®ª á«¥¤ã¥â, çâ® àï¤ (6)  ¡á®«îâ­® áå®¤¨âáï ¢ E. �¤¨­áâ¢¥­­®áâì à §«®¦¥­¨ï
V (X) ¢ áå®¤ïé¨©áï ¯® â®¯®«®£¨¨ BC1(T p

a;b) àï¤ ¯® á¨áâ¥¬¥ ETp ¢ëâ¥ª ¥â ¨§ ®àâ®£®­ «ì­®áâ¨
íâ®© á¨áâ¥¬ë ¢ L2(T

p

a;b). �â ª, E
T
p | �� ¢ ¯à®áâà ­áâ¢¥ �à¥è¥ E ¨ ¯®â®¬ã | ¡ §¨á � ã¤¥à .
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� ª ¨§¢¥áâ­® (­ ¯à., [4], [5]), ¢ íâ®¬ á«ãç ¥ �� L2 ï¢«ï¥âáï â®¯®«®£¨ç¥áª¨¬ ¨§®¬®àä¨§¬®¬
¯à®áâà ­áâ¢  �à¥è¥

A2(ETp ) =
n
c = (c�)�2Np

0

���8n > 1
1X

jkjp=0

jckjp
1
n(hk) =: q

1
n(c) <1

o

á ­ ¡®à®¬ ¯à¥¤­®à¬ (q1n)
1
n=1 ­  ¯à®áâà ­áâ¢® �à¥è¥ E. �®íâ®¬ã ®¡à â­ë© ®¯¥à â®à L

�1
2 «¨­¥¥­

¨ ­¥¯à¥àë¢¥­. �«¥¤®¢ â¥«ì­®, ETp | ��� ¢ E. �®«¥¥ â®£®, L�12 ®¯à¥¤¥«ï¥âáï ï¢­® ¯® ä®à¬ã«¥

8V 2 E ! L�12 V =
�

1
(b� a)

Z b1

a1

� � �
Z bp

ap

V (X) exp
�
� 2�i

D
k;

X

b� a

E�
dX

�1
jkjp=0

2 A2(E
T
p ; E)

(§¤¥áì (b�a) =
pQ

j=1
(bj�aj)). �®íää¨æ¨¥­âë à §«®¦¥­¨ï (5) ¬®¦­® § ¯¨á âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥:

Vk = (L�12 V )k 8k 2 Np
0 . �ª®­ç â¥«ì­® E

T
p | ���� ¢ E.

�ãáâì a 2 Rp, b 2 Rp, p > 1, 1 < aj < bj < +1, j = 1; 2; : : : ; p. �¢¥¤¥¬ ¯®¤¯à®áâà ­áâ¢®
BC1(Rp) : E1 := E0(R

p
a;b) := fy(X) 2 BC1(Rp) : y(�)(X1) = y(�)(X2) 8� 2 Np

0 , 8(X1;X2) 2 Bp
a;bg,

£¤¥ Bp
a;b = f(X;Y ) 2 Rp �Rp : xj � yj = �kj(bj � aj), kj 2 N0, j = 1; : : : ; p; X 6= Y g. �á­®, çâ®

Ba;p � Bp
a;b � Rp � Rp. � ª «¥£ª® ¯à®¢¥à¨âì, E1 | § ¬ª­ãâ®¥ ¯®¤¯à®áâà ­áâ¢® ¯à®áâà ­áâ¢ 

�à¥è¥ BC1(Rp) (¢ ¨­¤ãæ¨à®¢ ­­®© ¨§ ­¥£® â®¯®«®£¨¨) ¨ ¯®â®¬ã E1 | â ª¦¥ ¯à®áâà ­áâ¢®
�à¥è¥.

�¥®à¥¬  7. ETp | ���� ¢ E0(R
p
a;b).

�®ª § â¥«ìáâ¢®. �ãáâì f 2 E0(R
p
a;b) ¨ V = f jTp

a;b
. �á­®, çâ® V 2 E0(T

p
a;b) ¨ ¯® â¥®à¥¬¥ 6

V (X) à §« £ ¥âáï ¢  ¡á®«îâ­® áå®¤ïé¨©áï ¢ E0(T
p
a;b) àï¤ ¯® á¨áâ¥¬¥ E

T
p :

V (X) =
1X

jkjp=0

Vkhk(X): (8)

�à¨ íâ®¬ ª®íää¨æ¨¥­âë Vk ®¯à¥¤¥«ïîâáï ï¢­® ¨§ á®®â­®è¥­¨© (7). �® «¥¬¬¥ 1 àï¤ á¯à ¢  ¢
(8) áå®¤¨âáï  ¡á®«îâ­® ¢ â®¯®«®£¨¨ BC1(Rp). � ª ª ª hk(X) 2 E0(R

p
a;b) 8k 2 Np

0 , â® áã¬¬ 
àï¤  F (X) ¯à¨­ ¤«¥¦¨â E0(R

p
a;b). �®£¤  '(X) := f(X) � F (X) 2 E0(R

p
a;b), ¯à¨ç¥¬ '(X) = 0

­  T p
a;b. �® â®£¤  ¢ á¨«ã ®¯à¥¤¥«¥­¨ï ¯à®áâà ­áâ¢  E0(R

p
a;b) '(X) � 0 ¢ Rp, ¨ ¢áî¤ã ¢ Rp

á¯à ¢¥¤«¨¢® à ¢¥­áâ¢® f(X) =
1P

jkjp=0

Vkhk(X), ¯à¨ç¥¬ àï¤ áå®¤¨âáï  ¡á®«îâ­® ¢ BC1(Rp) ¨ ¥£®

ª®íää¨æ¨¥­âë ®¯à¥¤¥«ïîâáï íää¥ªâ¨¢­® ¯® äã­ªæ¨¨ f (  ¨¬¥­­®, ¯® ¥¥ áã¦¥­¨î V ­  T p
a;b).

� «¥¥, ¥á«¨ àï¤
1P

jkjp=0

tkhk(X) áå®¤¨âáï ¢ E0(R
p
a;b) ¨ ¥£® áã¬¬  à ¢­  ­ã«î, â® ®­ áå®¤¨âáï (ª â®©

¦¥ áã¬¬¥) ¨ ¢ E0(T
p
a;b). �® â¥®à¥¬¥ 6 hk = 0 8k 2 Np

0 . � ª¨¬ ®¡à §®¬, ETp | ��� ¢ E0(R
p
a;b). � ª

¦¥, ª ª ¯à¨ ¤®ª § â¥«ìáâ¢¥ â¥®à¥¬ë 6, ãáâ ­ ¢«¨¢ ¥¬, çâ® �� L2 ï¢«ï¥âáï â®¯®«®£¨ç¥áª¨¬
¨§®¬®àä¨§¬®¬ A2(ETp ; E0(R

p
a;b)) ­  E0(R

p
a;b), ¯à¨ç¥¬ ®¡à â­ë© ®¯¥à â®à L�12 «¨­¥¥­, ­¥¯à¥àë¢¥­

¨ ®¯à¥¤¥«ï¥âáï ª®­áâàãªâ¨¢­®.
�¥§ã«ìâ â, ª®â®àë© á¥©ç á ¡ã¤¥â ãáâ ­®¢«¥­, ¯® á¢®¥¬ã å à ªâ¥àã ¯à®â¨¢®¯®«®¦¥­ â¥®-

à¥¬ ¬ 6{7. �ãáâì G | «î¡®¥ ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp ¨ BC0(G) | ¯à®áâà ­áâ¢® ¢á¥å
ª®¬¯«¥ªá­®§­ ç­ëå äã­ªæ¨©, à ¢­®¬¥à­® ­¥¯à¥àë¢­ëå ¨ ®£à ­¨ç¥­­ëå ¢ G, á ®¡ëç­®© sup-
­®à¬®© kyk0 = supfjy(X)j : X 2 Gg. � ¦¤ ï äã­ªæ¨ï ¨§ BC0(G) ¤®¯ãáª ¥â ­¥¯à¥àë¢­®¥
¯à®¤®«¦¥­¨¥ ¢ «î¡ãî ª®­¥ç­ãî £à ­¨ç­ãî â®çªã G. �ç¥¢¨¤­®, BC1(G) ,! BC0(G). �à¨
íâ®¬ ª ¦¤ ï äã­ªæ¨ï ¨§ BC0(G) à ¢­®¬¥à­® ­¥¯à¥àë¢­  ­  «î¡®¬ ¬­®¦¥áâ¢¥ G \ Bd, £¤¥
Bd = fX 2 Rp : jxjp 6 d <1g.

�¥®à¥¬  8. �á«¨ (G�G) \Bp
a;b 6= ;, â® á¨áâ¥¬  ETp ­¥¯®«­  ¢ BC0(G).
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�®ª § â¥«ìáâ¢®. �®¯ãáâ¨¬, çâ® X02G, Y 02G ¨ (X0; Y 0)2Bp
a;b, â. ¥. X

0 6= Y 0, ¨ x0j � y0j =
lj(bj � aj) ¯à¨ j = 1; 2; : : : ; p, lj 2 N0. �à¥¤¨ ­®¬¥à®¢ 1 6 j 6 p, ­ ©¤¥âáï å®âï ¡ë ®¤¨­ j0
â ª®©, çâ® lj0 6= 0. � áá¬®âà¨¬ äã­ªæ¨î f0(X) = sin�xj0 , £¤¥ ç¨á«® � ¨§ R1 ¢ë¡à ­® â ª, çâ®¡ë
�lj0(bj0 � aj0) 6= 2k�, k 2 N0, 2�y0j0 + lj0(bj0 � aj0)� 6= (2l + 1)�, l 2 N0. �á­®, çâ® f0(X) 2
BC0(Rp) ,! BC0(G). �à¨ íâ®¬ 
 := f0(X0) � f0(Y 0) = sin�x0j0 � sin�y0j0 6= 0. � ááã¦¤ ï ®â
¯à®â¨¢­®£®, ¤®¯ãáâ¨¬, çâ® á¨áâ¥¬  ETp ¯®«­  ¢ BC0(G). �®£¤  ­ ©¤¥âáï ¯®á«¥¤®¢ â¥«ì­®áâì
äã­ªæ¨© fgn(X)g1n=1 : gn(X) =

P
(n)

aj;n exp 2�ihkj ; X

b�a
i (áã¬¬¨à®¢ ­¨¥ ¢¥¤¥âáï ¯® j = 1; 2; : : : ; n,

0 6 jkj jp 6 mn, 0 < mn " 1) â ª ï, çâ® ¤«ï «î¡®© ª®­¥ç­®© â®çª¨ X ¨§ G f0(X) = lim
n!1

gn(X).

�âáî¤  f0(X0) = lim
n!1

gn(X0) = lim
n!1

gn(Y 0) = f0(Y 0) ¨ f0(X0) = f0(Y 0), çâ® ­¥¢®§¬®¦­®.

�«¥¤áâ¢¨¥ 1. �á«¨ G | ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp ¨ (G � G) \ Bp
a;b 6= ;, â® á¨áâ¥¬  ETp

­¥¯®«­  ¢ BC1(G).

�«¥¤áâ¢¨¥ 2. �á«¨ G | ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp ¨ (G � G) \ Ba;b 6= ;, â® á¨áâ¥¬  ETp
­¥¯®«­  ¢ BC1(G).

6. �à®¤®«¦¨¬®áâì äã­ªæ¨© ¨§ BC1(G) ¢ Rp. �ãáâì ¯à¨ p > 1 ¨ j = 1; 2 Qj � Rp; Hj

| ¯®«­ë¥ ®â¤¥«¨¬ë¥ ��� äã­ªæ¨©, ®¯à¥¤¥«¥­­ëå ­  Qj ; Q1 � Q2; H1 ,! H2. �ã¤¥¬ £®¢®à¨âì,
çâ®

1) áãé¥áâ¢ã¥â ®¯¥à â®à ¯à®¤®«¦¥­¨ï (O�p) T ¨§ H2 ¢ H1, ¥á«¨ 8y 2 H2 9y1 = Ty 2 H1 :
y1jQ2

= y;
2){4) áãé¥áâ¢ã¥â ­¥¯à¥àë¢­ë© (á®®â¢¥âáâ¢¥­­® «¨­¥©­ë© ¨«¨ «¨­¥©­ë© ­¥¯à¥àë¢­ë©) O�p

¨§ H2 ¢ H1, ¥á«¨ ®¯¥à â®à T ¨§ 1) ­¥¯à¥àë¢¥­ (á®®â¢¥âáâ¢¥­­® «¨­¥¥­ ¨«¨ «¨­¥¥­ ¨ ­¥¯à¥àë¢¥­);
5){8) áãé¥áâ¢ã¥â íää¥ªâ¨¢­ë© O�p (á®®â¢¥âáâ¢¥­­® íää¥ªâ¨¢­ë© ­¥¯à¥àë¢­ë©, «¨­¥©­ë©,

«¨­¥©­ë© ­¥¯à¥àë¢­ë© O�p) ¨§ H2 ¢ H1, ¥á«¨ ®¯¥à â®à T ¨§ 1){4) ¬®¦­® ®¯à¥¤¥«¨âì ª®­áâàãª-
â¨¢­®.

�ãáâì � | ®¯¥à â®à \áã¦¥­¨ï" äã­ªæ¨© ¨§ H1 ­  Q2: 8y 2 H1 �y = yjQ2
. �®¯ãáâ¨¬, çâ®

®­ ­¥¯à¥àë¢­® ¤¥©áâ¢ã¥â ¨§ H1 ¢ H2. �â®â ®¯¥à â®à áîàì¥ªâ¨¢¥­ â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 
áãé¥áâ¢ã¥â ¯à ¢ë© ®¡à â­ë© M ª �: 8y 2 H2 �My = y, M : H2 ! H1. �à¨ íâ®¬ MyjQ2

= y
8y 2 Q2. � ª¨¬ ®¡à §®¬, ¯à ¢ë© ®¡à â­ë© ª � áãé¥áâ¢ã¥â â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¨¬¥¥âáï
O�p ¨§ H2 ¢ H1, ¯à¨ç¥¬ ¯à ¢ë© ®¡à â­ë© ª � á®¢¯ ¤ ¥â á O�p ¨§ H2 ¢ H1.

�à¨¢¥¤¥¬ ­¥ª®â®àë¥ à¥§ã«ìâ âë ¨§ [3], ¯à¥¤¯®« £ ï, çâ® H1, H2 | ¯à®áâà ­áâ¢  �à¥è¥ ¨
®£à ­¨ç¨¢è¨áì ®¤­®© á¯¥æ¨ «ì­®© á¨âã æ¨¥©, ª®â®à ï â®«ìª® ¨ ¯®­ ¤®¡¨âáï ¢ ¤ «ì­¥©è¥¬.

�ãáâìX = (X�)�2
 (
| áç¥â­®¥ ¬­®¦¥áâ¢®) | á®¢®ªã¯­®áâì ª ª¨å-«¨¡® ­¥­ã«¥¢ëå í«¥¬¥­-
â®¢ ¨§ H1. �¢¥¤¥¬ ¤¢  ¢á¯®¬®£ â¥«ì­ëå ¯à®áâà ­áâ¢ , ¯à¥¤¯®« £ ï ¢áî¤ã ¤ «¥¥, çâ® ®¯¥à â®à
áã¦¥­¨ï � ­¥¯à¥àë¢¥­ ¨§ H1 ¢ H2

A2(X;H1) =
�
c = (c�)�2
 : 8p 2 P1 q1p(c) :=

X
�2


jc�jp(X�) <1

�
;

A2(�X;H2) =
�
d = (d�)�2
 : 8p

2 2 P2 q2p(d) :=
X
�2


jd�jp
2(�X�) <1

�

(§¤¥áì Pj | ­ ¡®à ¯à¥¤­®à¬, ®¯à¥¤¥«ïîé¨© â®¯®«®£¨î ¢ Hj, j = 1; 2). �¨áâ¥¬  X ­ §ë¢ ¥â-
áï �- ¡á®«îâ­® ¨­¢ à¨ ­â­®© ®â­®á¨â¥«ì­® ¯ àë (H1;H2) [3], ¥á«¨ ¯à®áâà ­áâ¢  A2(X;H1) ¨
A2(�X;H2) á ­ ¡®à ¬¨ ¯à¥¤­®à¬ fqjpgp2Pj , j = 1; 2, â®¯®«®£¨ç¥áª¨ ¨§®¬®àä­ë. �¥¯®áà¥¤áâ¢¥­­®
¨§ à¥§ã«ìâ â®¢ ¯. 3, x 2,   â ª¦¥ ¯. 1, x 3 áâ âì¨ [3] ¢ëâ¥ª îâ ¤¢  ¯à¥¤«®¦¥­¨ï.

�à¥¤«®¦¥­¨¥ 1. �ãáâì 8� 2 
 x� 6= 0, x� 2 H1; á¨áâ¥¬  X = (x�)�2
 �- ¡á®«îâ­®
¨­¢ à¨ ­â­  ®â­®á¨â¥«ì­® ¯ àë (H1;H2) ¨ ®¯¥à â®à � áã¦¥­¨ï ­  Q2 ­¥¯à¥àë¢¥­ ¨§ H1 ¢

H2. �®£¤ 
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1) ¥á«¨ �X | ��� ¢ H2, â® áãé¥áâ¢ã¥â ­¥¯à¥àë¢­ë© ®¯¥à â®à T ¯à®¤®«¦¥­¨ï ¨§ H1 ¢

H2,

2) ¥á«¨ �X | ���� ¢ H2, â® ®¯¥à â®à T ¬®¦­® ®¯à¥¤¥«¨âì ª®­áâàãªâ¨¢­®,

3) ¥á«¨ �X | ���� ¢ H2, â® áãé¥áâ¢ã¥â «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à ¯à®¤®«¦¥­¨ï

¨§ H2 ¢ H1,

4) ¥á«¨ �X | ����� ¢ H2, â® ®¯¥à â®à ¯à®¤®«¦¥­¨ï ¨§ H2 ¢ H1 «¨­¥¥­, ­¥¯à¥àë¢¥­ ¨

®¯à¥¤¥«ï¥âáï íää¥ªâ¨¢­®.

�à¥¤«®¦¥­¨¥ 2. �ãáâì ¢ë¯®«­¥­ë ¨áå®¤­ë¥ ¯à¥¤¯®«®¦¥­¨ï ¯à¥¤«®¦¥­¨ï 1, ¨, ªà®¬¥ â®-
£®, X | ����� ¢ H1. �®£¤  ¢ ª ¦¤®© ¨§ ­¨¦¥á«¥¤ãîé¨å ¯ à ãâ¢¥à¦¤¥­¨© ®¡  ®­¨ à ¢­®-

á¨«ì­ë:

a1) �X | ��� ¢ H2; a2) áãé¥áâ¢ã¥â ­¥¯à¥àë¢­ë© ®¯¥à â®à T ¯à®¤®«¦¥­¨ï ¨§ H2 ¢ H1;
b1) �X | ���� ¢ H2; b2) ®¯¥à â®à T ¨§ a2) ®¯à¥¤¥«ï¥âáï íää¥ªâ¨¢­®;
c1) �X | ���� ¢ H2; c2) áãé¥áâ¢ã¥â «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à T ¯à®¤®«¦¥­¨ï

¨§ H2 ¢ H1;
d1) �X | ����� ¢ H2; d2) ®¯¥à â®à T ¨§ c2) ®¯à¥¤¥«ï¥âáï ª®­áâàãªâ¨¢­®.

�ãáâì â¥¯¥àì p > 1 ¨ G | ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp. �®«®¦¨¬ H1 = BC1(Rp), H2 =
BC1(G). �® «¥¬¬¥ 1 «î¡ ï á¨áâ¥¬  E� �- ¡á®«îâ­® ¨­¢ à¨ ­â­  ®â­®á¨â¥«ì­® ¯ àë (H1;H2).
�à®¬¥ â®£®, � | «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à ¨§ H1 ¢ H2 (Q1 = Rp, Q2 = G). � ª®­¥æ,
�E� = E�. �§ ¯à¥¤«®¦¥­¨ï 1 ¢ëâ¥ª ¥â

�¥®à¥¬  9. 1) �á«¨ ¢ BC1(G) ¨¬¥¥âáï ��� E�, â® áãé¥áâ¢ã¥â ­¥¯à¥àë¢­ë© ®¯¥à â®à

¯à®¤®«¦¥­¨ï ¨§ BC1(G) ¢ BC1(Rp).
2) �á«¨ ¢ BC1(G) ¨¬¥¥âáï å®âï ¡ë ®¤­  ���� E�, â® áãé¥áâ¢ã¥â ¨ ª®­áâàãªâ¨¢­®

®¯à¥¤¥«ï¥âáï ­¥¯à¥àë¢­ë© ®¯¥à â®à ¯à®¤®«¦¥­¨ï ¨§ BC1(G) ¢ BC1(Rp).
3) �á«¨ ¢ BC1(G) áãé¥áâ¢ã¥â ���� E�, â® áãé¥áâ¢ã¥â «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à

¯à®¤®«¦¥­¨ï ¨§ BC1(G) ¢ BC1(Rp).
4) �á«¨ ¢ BC1(G) ¨¬¥¥âáï ����� E�, â® ®¯¥à â®à ¯à®¤®«¦¥­¨ï ¨§ BC1(G) ¢ BC1(Rp)

áãé¥áâ¢ã¥â, «¨­¥¥­, ­¥¯à¥àë¢¥­ ¨ ®¯à¥¤¥«ï¥âáï ª®­áâàãªâ¨¢­®.

�®«®¦¨¬ â¥¯¥àì H1 = E0(R
p
a;b), H2 = BC1(G), £¤¥ a < b, a; b 2 Rp. �® â¥®à¥¬¥ 7 ETp | ����

¢ H1. �§ ¯à¥¤«®¦¥­¨ï 2 á«¥¤ã¥â

�¥®à¥¬  10. �ãáâì G � T p
a;b. �®£¤  ¢ ª ¦¤®© ¨§ ç¥âëà¥å ¯ à ãâ¢¥à¦¤¥­¨© a1){a2), b1){

b2), c1){c2), d1){d2) ®¡  ãâ¢¥à¦¤¥­¨ï à ¢­®á¨«ì­ë (¯à¨ X = ETp = �X, H1 = E0(R
p
a;b), H2 =

BC1(G)).

�­ «®£¨ç­®, ¥á«¨ T p
a;b |¯àï¬®ã£®«ì­ë© ¯ à ««¥«¥¯¨¯¥¤, á®¤¥à¦ é¨© ¢­ãâà¨ á¥¡ï ®âªàëâ®¥

¬­®¦¥áâ¢® G, â® â¥®à¥¬  10 á¯à ¢¥¤«¨¢  ¯à¨ H1 = E0(T
p
a;b), H2 = BC1(G), X = ETp .

� á«ãç ¥, ¥á«¨ ®âªàëâ®¥ ¬­®¦¥áâ¢® G ®£à ­¨ç¥­®, ¬®¦­® ¯®«ãç¨âì ¡®«¥¥ ®¡é¨¥ à¥§ã«ìâ âë.

�¥®à¥¬  11. �ãáâì a; b 2 Rp; �1 < aj < bj < +1, j = 1; 2; : : : ; p; G | ®âªàëâ®¥ ¬­®-

¦¥áâ¢® ¢ Rp ¨ G � T p
a;b. �®£¤  ¢ ª ¦¤®© ¨§ ­¨¦¥¯¥à¥ç¨á«¥­­ëå £àã¯¯ ãâ¢¥à¦¤¥­¨© ¢á¥ íâ¨

ãâ¢¥à¦¤¥­¨ï à ¢­®á¨«ì­ë:
I: 1) ¢ BC1(G) ¨¬¥¥âáï ��� íªá¯®­¥­â E�; 2) áãé¥áâ¢ã¥â (­¥¯à¥àë¢­ë©) ®¯¥à â®à ¯à®¤®«-

¦¥­¨ï ¨§ BC1(G) ¢ E0(T
p
a;b); 3) E

T
p | ��� ¢ BC1(G); 4) áãé¥áâ¢ã¥â ®¯¥à â®à ¯à®¤®«¦¥­¨ï

¨§ BC1(G) ¢ E0(R
p
a;b); 5) áãé¥áâ¢ã¥â ®¯¥à â®à ¯à®¤®«¦¥­¨ï ¨§ BC1(G) ¢ BC1(Rp),

II: 1) { II: 5) | â®ç­ë¥  ­ «®£¨ I: 1) { I: 5) á § ¬¥­®© ¢ ä®à¬ã«¨à®¢ª å ¯®á«¥¤­¨å \���" ­ 

\����" ¨ \®¯¥à â®à ¯à®¤®«¦¥­¨ï" ­  \íää¥ªâ¨¢­® ®¯à¥¤¥«ï¥¬ë© ®¯¥à â®à ¯à®¤®«¦¥­¨ï",

III: 1) { III: 5) | â® ¦¥, çâ® ¢ I: 1) { I: 5) á § ¬¥­®© \���" ­  \����" ¨ \®¯¥à â®à ¯à®-

¤®«¦¥­¨ï" ­  \«¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à ¯à®¤®«¦¥­¨ï",
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IV: 1) { IV: 5) |  ­ «®£ I: 1) { I: 5), ¯®«ãç îé¨©áï § ¬¥­®© \���" ­  \�����" ¨ \®¯¥à â®à

¯à®¤®«¦¥­¨ï" ­  \ª®­áâàãªâ¨¢­® ®¯à¥¤¥«ï¥¬ë© «¨­¥©­ë© ­¥¯à¥àë¢­ë© ®¯¥à â®à ¯à®¤®«¦¥-

­¨ï".

� ª ª ª ¤®ª § â¥«ìáâ¢  ¢á¥å ç¥âëà¥å £àã¯¯ ãâ¢¥à¦¤¥­¨© â¥®à¥¬ë 11 á®¢¥àè¥­­®  ­ «®-
£¨ç­ë, ®£à ­¨ç¨¬áï ¯¥à¢ë¬ ¨§ ­¨å. �à¥¦¤¥ ¢á¥£®, ®ç¥¢¨¤­ë ¨¬¯«¨ª æ¨¨ I. 3) ) I. 1) ) I. 5)
(c ãç¥â®¬ â¥®à¥¬ë 9). � «¥¥, ¯® â¥®à¥¬¥ 10 ¨ ¥¥  ­ «®£ã (á H1 = E0(T

p
a;b)) I. 3) () I. 4);

I. 3) () I. 2). �«¥¤®¢ â¥«ì­®, I. 2) () I. 4) () I. 3) ) I. 1) ) I. 5). �ãáâì á¯à ¢¥¤«¨-
¢® ãâ¢¥à¦¤¥­¨¥ I. 5) ¨ ¯ãáâì d = �(G; @T p

a;b). � ä¨ªá¨àã¥¬ ª ªãî-«¨¡® äã­ªæ¨î f ¨§ BC1(G)
¨ ®¡®§­ ç¨¬ á¨¬¢®«®¬ F ¥¥ ¯à®¤®«¦¥­¨¥ ¢ BC1(Rp). �®£« á­® â¥®à¥¬¥ 1.4.1 ¨§ [1] ­ ©¤¥âáï
' 2 BC1(Rp) : '(X) � 1 ­  G, 0 6 '(X) 6 1, ¨ supp' � (G) d

3

:= fX 2 Rp : �(X;G) 6 d

3
g.

�®£¤ , ¥á«¨ v(X) := '(X)F (X), â® v 2 E0(T
p
a;b). �® â¥®à¥¬¥ 6 ETp | ���� ¢ E0(T

p
a;b), ¨ ­ ©¤¥âáï

 ¡á®«îâ­® áå®¤ïé¨©áï ¢ BC1(T p
a;b) àï¤ (8), áã¬¬  ª®â®à®£® ¢ T

p
a;b à ¢­  v(X). �à¨ íâ®¬ 8x 2 G

v(X) = f(X), ¨ àï¤ (8) ®áãé¥áâ¢«ï¥â ¯à®¤®«¦¥­¨¥ f ¤® äã­ªæ¨¨ ¨§ E0(T
p
a;b). �«¥¤®¢ â¥«ì­®,

I. 5) ) I. 4), ¨ ¢á¥ ãâ¢¥à¦¤¥­¨ï ¨§ ¯¥à¢®© £àã¯¯ë à ¢­®á¨«ì­ë.
�¥à¥å®¤ï ª ¯à®áâà ­áâ¢ã B1(G), â ª¨¬¨ ¦¥ à ááã¦¤¥­¨ï¬¨ ¯®«ãç¨¬ à¥§ã«ìâ âë â®ç­® â -

ª®£® ¦¥ å à ªâ¥à , ª ª â¥®à¥¬  10 ¨ ¥¥  ­ «®£ (¯à¨ X = ETp , H2 = B1(G), H1 = E0(R
p
a;b) ¨«¨

H1 = E0(T
p
a;b)) ¨ â¥®à¥¬  11 (á § ¬¥­®© BC1(G) ­  B1(G)). �à¨ íâ®¬ ª ¦¤®¥ ¨§ ¯®«ãç¥­­ëå

â ª¨¬ ¯ãâ¥¬ 8 ãâ¢¥à¦¤¥­¨© (¢ ¢¨¤®¨§¬¥­¥­­®© â¥®à¥¬¥ 10 ¨ ¥¥  ­ «®£¥) ¨ 20 ãâ¢¥à¦¤¥­¨© (¢
­®¢®© â¥®à¥¬¥ 11) ¢«¥ç¥â §  á®¡®© à ¢¥­áâ¢® B1(G) = BC1(G). �®áâ â®ç­ë¥ ãá«®¢¨ï, ®¡¥á¯¥-
ç¨¢ îé¨¥ ¯®á«¥¤­¥¥ à ¢¥­câ¢®, ¯®«ãç¥­ë ¢ëè¥.

7. � ª«îç¨â¥«ì­ë¥ § ¬¥ç ­¨ï. �à®áâà ­áâ¢® BC1(G) ¤«ï ç áâ­®£® á«ãç ï, ª®£¤  G
| ®£à ­¨ç¥­­ ï ®¡« áâì ¢ Rp, à áá¬ âà¨¢ «®áì à ­¥¥ á à §«¨ç­ëå ¯®§¨æ¨© ¢ à ¡®â å ¬­®£¨å
à®áá¨©áª¨å ¨ § àã¡¥¦­ëå ¬ â¥¬ â¨ª®¢ (­ ¯à., [6]{[11]). � íâ¨å áâ âìïå ¯à®áâà ­áâ¢® BC1(G)
®¡®§­ ç «®áì, ª ª ¯à ¢¨«®, á¨¬¢®«®¬ C1(G).

� ç áâ­®áâ¨, ¨§ãç «áï ¨ ¢®¯à®á ® ¯à®¤®«¦¨¬®áâ¨ äã­ªæ¨© ¨§ C1(G) ¢ BC1(Rp), ­® ¨­ë¬¨
¬¥â®¤ ¬¨, ç¥¬ ¢ ¤ ­­®© áâ âì¥. � «¨ç¨¥ ¤¢®©áâ¢¥­­®© á¢ï§¨ ¬¥¦¤ã ¢®§¬®¦­®áâìî ¯à®¤®«¦¥-
­¨ï «î¡®© äã­ªæ¨¨ ¨§ ¤ ­­®£® ¯à®áâà ­áâ¢  ¨ ­ «¨ç¨¥¬ ¢ ­¥¬ ��� íªá¯®­¥­â á ç¨áâ® ¬­¨¬ë¬¨
¯®ª § â¥«ï¬¨ ®¡­ àã¦¥­® ¢¯¥à¢ë¥, ¯®-¢¨¤¨¬®¬ã, ¢ à ¡®â å [3], [12], [13]. � íâ¨å áâ âìïå ¢®¯à®á
® ¯à®¤®«¦¨¬®áâ¨ ¨áá«¥¤®¢ «áï, ¢ ®á­®¢­®¬, ¤«ï ¯à®áâà ­áâ¢  BC1(intQ), £¤¥ Q | â®«áâë©
ª®¬¯ ªâ ¢ Rp, â. ¥. ª®¬¯ ªâ, á®¢¯ ¤ îé¨© á § ¬ëª ­¨¥¬ á¢®¥© ­¥¯ãáâ®© ¢­ãâà¥­­®áâ¨. �â® ¯à®-
áâà ­áâ¢® ®¡®§­ ç «®áì á¨¬¢®«®¬ C1[Q] ¢ [3], [13] ¨ C1(Q) | ¢ [12]. �«¥¤ã¥â § ¬¥â¨âì, çâ®
áãé¥áâ¢ãîâ ®£à ­¨ç¥­­ë¥ ®âªàëâë¥ ¬­®¦¥áâ¢ , ª®â®àë¥ ­¥ ¬®£ãâ ¡ëâì ¢­ãâà¥­­®áâìî â®«áâ®-
£® ª®¬¯ ªâ . � ¯à¨¬¥à, â ª¨¬ ¡ã¤¥â ¬­®¦¥áâ¢®, ¯à¨¢¥¤¥­­®¥ ¯®á«¥ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 4,
  â ª¦¥ «î¡ ï ¢ë¯ãª« ï ®£à ­¨ç¥­­ ï ®¡« áâì ¢ Rp c ®¤­®© ¢ëª®«®â®© â®çª®©. �¥¬ ¡®«¥¥, ­¥
ï¢«ï¥âáï ¢­ãâà¥­­®áâìî â®«áâ®£® ª®¬¯ ªâ  «î¡®¥ ­¥®£à ­¨ç¥­­®¥ ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ Rp.
�®íâ®¬ã â¥®à¥¬ë 9{11 | ¡®«¥¥ ®¡é¨¥, ç¥¬ á®®â¢¥âáâ¢ãîé¨¥ à¥§ã«ìâ âë ® \¤¢®©áâ¢¥­­®©" á¢ï§¨
¨§ [3], [12], [13].
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