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�¯¥à â®à­ë¥ ¨¤¥ «ë â¨¯  ¨¤¥ «®¢ �.�.�¨ª®«ìáª®£® ¨§ [1] ¢¢¥¤¥­ë ¨ ¨áá«¥¤®¢ ­ë ¢ [2],
£¤¥ â ª¦¥ à áá¬®âà¥­® ¨å ¯à¨¬¥­¥­¨¥ ª ¨§ãç¥­¨î à §à¥è¨¬®áâ¨ á¨­£ã«ïà­ëå ¨­â¥£à «ì­ëå
®¯¥à â®à®¢ ¢ Lp-¯à®áâà ­áâ¢ å ­  ®ªàã¦­®áâ¨ á ª®íää¨æ¨¥­â ¬¨, ¨¬¥îé¨¬¨ à §àë¢ë ®¡é¥-
£® ¢¨¤ . � ­­ ï à ¡®â  ¯®á¢ïé¥­  ¯à¨¬¥­¥­¨î íâ¨å ¨¤¥ «®¢ ª ¨áá«¥¤®¢ ­¨î ¡¨á¨­£ã«ïà­ëå
¨­â¥£à «ì­ëå ®¯¥à â®à®¢ ¯à¨ p = 2. �¬¥­­®, ¤«ï ¡¨á¨­£ã«ïà­ëå ®¯¥à â®à®¢ á à §àë¢­ë¬¨
ª®íää¨æ¨¥­â ¬¨ ¤®ª § ­  â¥®à¥¬  ® ª ­®­¨ç¥áª¨å ¯à¥¤áâ ¢«¥­¨ïå ¨ ¯®áâà®¥­ ­ ¡®à ¯à¥¤á¨¬-
¢®«®¢ |  ­ «®£ á¨¬¢®«¨ç¥áª®£® ¨áç¨á«¥­¨ï [3], [4], ¯®§¢®«ïîé¨© ¤«ï ¨áá«¥¤ã¥¬ëå ®¯¥à â®à®¢
áä®à¬ã«¨à®¢ âì ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥ ãá«®¢¨ï ®¡®¡é¥­­®© äà¥¤£®«ì¬®¢®áâ¨ ¨ ­¥®¡å®-
¤¨¬ë¥ ãá«®¢¨ï ª« áá¨ç¥áª®© äà¥¤£®«ì¬®¢®áâ¨.

1. �¤¥ «ë �¨ª®«ìáª®£® ¨ á¨­£ã«ïà­ë¥ ¨­â¥£à «ì­ë¥ ®¯¥à â®àë. �¢¥¤¥¬ ­¥®¡å®-
¤¨¬ë¥ ®¡®§­ ç¥­¨ï. �ãáâì L(H) | C�- «£¥¡à  ¢á¥å «¨­¥©­ëå ®£à ­¨ç¥­­ëå ®¯¥à â®à®¢, ¤¥©-
áâ¢ãîé¨å ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ H,   K(H) | ¨¤¥ « ª®¬¯ ªâ­ëå ®¯¥à â®à®¢. �á«¨ U |
¯à®¨§¢®«ì­ ï C�- «£¥¡à , â® £àã¯¯ã ®¡à â¨¬ëå í«¥¬¥­â®¢ ¨§ U ®¡®§­ ç¨¬ ç¥à¥§ GU ,   ª®¬¬ã-
â â®àáª¨© ¨¤¥ « | ç¥à¥§ C(U). �¯¥à â®à A 2 U ­ §ë¢ ¥âáï äà¥¤£®«ì¬®¢ë¬ ¯® ¬®¤ã«î ¨¤¥ « 
J , ¥á«¨ ®¡à § A ¢ ä ªâ®à- «£¥¡à¥ U=J ®¡à â¨¬; ¯à®áâà ­áâ¢® äà¥¤£®«ì¬®¢ëå ¯® ¬®¤ã«î J
®¯¥à â®à®¢ ¨§ U ®¡®§­ ç¨¬ FrJ (W). �á­®, çâ® Fr(L(H)) = FrK(H)(L(H)) | ¯à®áâà ­áâ¢® ª« áá¨-
ç¥áª¨å äà¥¤£®«ì¬®¢ëå ®¯¥à â®à®¢. �á«¨ U | ¡ ­ å®¢   «£¥¡à  (C�- «£¥¡à ) ¨M � U , â® ç¥à¥§
alg(M) (alg�(M)) ®¡®§­ ç¨¬ § ¬ª­ãâãî ¯®¤ «£¥¡àã (C�-¯®¤ «£¥¡àã)  «£¥¡àë U , ¯®à®¦¤¥­­ãî
¬­®¦¥áâ¢®¬M . �ãáâì C| ¯®«¥ ª®¬¯«¥ªá­ëå ç¨á¥«, T (� C) | ¥¤¨­¨ç­ ï ®ªàã¦­®áâì, L2(T)
| ¯à®áâà ­áâ¢® áã¬¬¨àã¥¬ëå á ª¢ ¤à â®¬ äã­ªæ¨© ­  T, L1(T) | ¡ ­ å®¢   «£¥¡à  ¢á¥å
áãé¥áâ¢¥­­® ®£à ­¨ç¥­­ëå äã­ªæ¨©, H1(T) (� L1(T)) | ¡ ­ å®¢   «£¥¡à  � à¤¨. � L2(T)
à áá¬®âà¨¬ á¨­£ã«ïà­ë© ®¯¥à â®à �®è¨ S ¨ ¯à®¥ªâ®àë �¨áá  P� = (1=2)(I � S). �«ï ¬­®¦¥-
áâ¢  Y ç¥à¥§ idY ®¡®§­ ç¨¬ â®¦¤¥áâ¢¥­­®¥ ¯à¥®¡à §®¢ ­¨¥ Y .

�ãáâì B = fb 2 H1 : jb(t)j = 1 ¤«ï ¯®çâ¨ ¢á¥å t 2 Tg. �«ï ¯à®¨§¢®«ì­®£® ¬­®¦¥áâ¢  M
¨§ B (� L1)  «£¥¡à®© �ã£« á  ­ §ë¢ ¥âáï  «£¥¡à  A = alg(H1 [M). �®£« á­® ¨§¢¥áâ­®© â¥-
®à¥¬¥ � ­£{� àè ««  «î¡ ï § ¬ª­ãâ ï ¯®¤ «£¥¡à  ¡ ­ å®¢®©  «£¥¡àë L1, á®¤¥à¦ é ï H1,
ï¢«ï¥âáï  «£¥¡à®© �ã£« á , ¨, ¡®«¥¥ â®£®, A = alg(H1 [ BA \ Bint), £¤¥ BA = fb 2 B : b 2 Ag, a
Bint | ¯®«ã£àã¯¯ , ¯®à®¦¤¥­­ ï ¨­â¥à¯®«ïæ¨®­­ë¬¨ ¯à®¨§¢¥¤¥­¨ï¬¨ �«ïèª¥ (á¬. [5], á. 332).
�«£¥¡àë QA = A \ A ¨ CA = alg�(BA) ­ §ë¢ îâ, á«¥¤ãï [1],  «£¥¡à ¬¨ � à á®­ . �§¢¥áâ-
­®, ­ ¯à¨¬¥à, çâ® CL1(T) = QL1(T) = L1(T), CH1(T) = QH1(T) = C, CH1(T)+C(T) = C(T) ¨
QH1(T)+C(T) = QC(T) |  «£¥¡à  ¢á¥å ª¢ §¨­¥¯à¥àë¢­ëå äã­ªæ¨© (á¬. [5], á. 374). �«ï ¯à®¨§-
¢®«ì­®© ¯®¤ «£¥¡àë 
  «£¥¡àë L1 ç¥à¥§ D(
) ®¡®§­ ç¨¬ ¯¥à¥á¥ç¥­¨¥ ¢á¥å â ª¨å  «£¥¡à �ã-
£« á  A, ¤«ï ª®â®àëå 
 � QA. �¥âàã¤­® ¢¨¤¥âì, çâ® D(
) |  «£¥¡à  �ã£« á  ¨ D(QA) = A

¤«ï «î¡®©  «£¥¡àë �ã£« á  A.

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ç áâ¨ç­®© ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥-

¤®¢ ­¨©, £à ­â ò 00-01-00917.

85



� á«ãç ¥ p = 2 ¯à¨¢¥¤¥¬ ®¯à¥¤¥«¥­¨¥ ¨¤¥ «®¢ �¨ª®«ìáª®£®, ¢¢¥¤¥­­ëå ¨ ¨áá«¥¤®¢ ­­ëå ¢
[2] ¤«ï ¯à®¨§¢®«ì­ëå p. �¬¥­­®, ¢ [2] ¤®ª § ­®, çâ® ¤«ï  «£¥¡àë �ã£« á  A ¬­®¦¥áâ¢ 

I�(A) = fF 2 L(L2(T)) : inf
b2BA

k(P�Mb)Fk = 0g;

I+(A) = fF 2 L(L2(T)) : inf
b2BA

k(P+Mb)Fk = 0g; I(A) = I�(A) \ I+(A)

ï¢«ïîâáï § ¬ª­ãâë¬¨ ¯à ¢ë¬¨ ¨¤¥ « ¬¨ ¡ ­ å®¢®©  «£¥¡àë L(L2(T)), ª®â®àë¥ ¨ ­ §¢ ­ë ¨¤¥-
 « ¬¨ �¨ª®«ìáª®£®. �á­®, çâ® ¢ íâ®¬ ®¯à¥¤¥«¥­¨¨ BA ¬®¦­® § ¬¥­¨âì ­  BA \ Bint.

�ãáâì 
 | § ¬ª­ãâ ï ¯®¤ «£¥¡à  ¡ ­ å®¢®©  «£¥¡àë L1(T), B(
) = BD(
) \Bint, 
2 = 
�
,
A(S;
) = alg�(fSg;
) | C�- «£¥¡à  á¨­£ã«ïà­ëå ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ á ª®íää¨æ¨¥­â ¬¨
¨§ 
. � [2] ¨¤¥ «ë �¨ª®«ìáª®£® ¨á¯®«ì§®¢ ­ë ¤«ï ¯®«ãç¥­¨ï ª ­®­¨ç¥áª®£® ¯à¥¤áâ ¢«¥­¨ï
®¯¥à â®à®¢ ¨§ A(S;
), ¯®áâà®¥­¨ï ¯à¥¤á¨¬¢®«  �
 : A(S;
) ! 
2 ¨ ®¯¨á ­¨ï ª®¬¬ãâ â®à­®£®
¨¤¥ «  C(A(Sp;
)).

�¥®à¥¬  1 ([2]). 1) �î¡®© ®¯¥à â®à F2A(S;
) ®¤­®§­ ç­® ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ F = '+P
++

'�P
� + K, £¤¥ '� 2 
, K 2 C(A(S;
)). 2) �®¯®áâ ¢«¥­¨¥ F 7! �
(F ) = ('+; '�) ®¯à¥¤¥-

«ï¥â ¯à¥¤á¨¬¢®« | í¯¨¬®àä¨§¬ ¡ ­ å®¢ëå  «£¥¡à �
 : A(S;
) ! 
2, ¯à¨ íâ®¬ ker(�
) =
C(A(S;
)) = I(D(
)) \A(S;
). 3) �á«¨ F 2 A(S;
), â®

F 2 C(A(S;
)), inf
b2B(
)

k(P�Mb)Fk = inf
b2B(
)

k(P+Mb)Fk = 0:

�«ï 
 = C(T) ª ­®­¨ç¥áª®¥ ¯à¥¤áâ ¢«¥­¨¥ á®¤¥à¦¨âáï ¢ [6], ¯à¨ íâ®¬ C(A(S;C(T))) =
K(L2(T)). � á«ãç ¥, ª®£¤  
 |  «£¥¡à  � à á®­ ,  ­ «®£¨ ¯à¨¢¥¤¥­­ëå ¢ëè¥ à¥§ã«ìâ â®¢
¨á¯®«ì§ãîâáï ¯à¨ ¨áá«¥¤®¢ ­¨¨ á¨­£ã«ïà­ëå ®¯¥à â®à®¢ á à §àë¢­ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¢
Lp-¯à®áâà ­áâ¢ å á ¢¥á ¬¨ � ª¥­å ã¯â  ([7], [8]).

2. �¨á¨­£ã«ïà­ë¥ ¨­â¥£à «ì­ë¥ ®¯¥à â®àë. � áá¬®âà¨¬ § ¬ª­ãâë¥ ¯®¤ «£¥¡àë 
1,

2 ¡ ­ å®¢®©  «£¥¡àë L1(T). �ãáâì Ai = A(S;
i). � «¥¥ ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ¢¢¥¤¥­­ë¥ ®¡®-
§­ ç¥­¨ï ¤«ï  «£¥¡à A(S;
i), ¤®¡ ¢«ïï ¢ á«ãç ¥ ­¥®¡å®¤¨¬®áâ¨ á¯à ¢  ¢­¨§ã i. � áá¬®âà¨¬
C�- «£¥¡àã ¡¨á¨­£ã«ïà­ëå ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ | â®¯®«®£¨ç¥áª®¥ â¥­§®à­®¥ ¯à®¨§¢¥¤¥-
­¨¥ A1;2 = A1 
A2. �ãáâì S1 = 
2

1 
A2, S2 = A1 
 
2
2, S0 = 
2

1 
 
2
2. �¯à¥¤¥«¨¬ ¤¢  ç áâ¨ç­ëå

¯à¥¤á¨¬¢®«  | í¯¨¬®àä¨§¬ë �(1) = �
1

 idA2

: A1;2 ! S1, �(2) = idA1

�
2

: A1;2 ! S2 ¨ á« ¡ë©
¯à¥¤á¨¬¢®« | í¯¨¬®àä¨§¬ �(0) = �
1


 �
2
: A1;2 ! S0. � pa í¯¨¬®àä¨§¬®¢ � = (id
2

1

�
2

,
�
1


 id
2
2
) ®¯à¥¤¥«ï¥â à áá«®¥­­ãî áã¬¬ã C�- «£¥¡à:

S = S1 �� S2 = f(b1; b2) : bj 2 Sj ; (id
2
1

�
2

)(b1) = (�
1

 id
2

2
)(b2)g

([7], á. 96). �®à¬ã«®© �(1;2)(F ) = (�(1)(F ); �(2)(f)), £¤¥ F 2 An1;n2 , ®¯à¥¤¥«¨¬ ¯®«­ë© ¯à¥¤á¨¬¢®«
�(1;2) : A1;2 ! S. �ãáâì J(1;2) = C(A1) 
 C(A2), J(1) = C(A1) 
 A2, J(2) = A1 
 C(A2), J(0) =
C(A1)
A2 +A1 
 C(A2). �¥¯®áà¥¤áâ¢¥­­® ¯à®¢¥àï¥âáï, çâ®

ker(�(1;2)) = J(1;2); ker(�(0)) = C(A1;2) = J(0); ker(�(j)) = J(j) (j 2 f1; 2g):

� ­®­¨ç¥áª¨¥ ¯à¥¤áâ ¢«¥­¨ï ®¯¥à â®à®¢ ¨§ A1;2 ¨ ¨å á¢ï§ì á ¯à¥¤á¨¬¢®« ¬¨ á®¤¥à¦¨â

�¥®à¥¬  2. �ãáâì F 2 A1;2. �®£¤ 

1) o¯¥à â®à F ®¤­®§­ ç­® ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ áã¬¬ë

F = V1;+(P
+ 
 I) + V1;�(P

� 
 I) +K1;

£¤¥ V1;� 2 
1 
A2, K1 2 J(1), ¯à¨ íâ®¬ �(1)(F ) = (V1;+; V1;�);
2) ®¯¥à â®à F ®¤­®§­ ç­® ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ áã¬¬ë

F = V2;+(I 
 P+) + V2;�(I 
 P+) +K2;

£¤¥ V2;� 2 A1 
 
2, K2 2 J(2), ¯à¨ íâ®¬ �(2)(F ) = (V2;+; V2;�);
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3) ®¯¥à â®à F ®¤­®§­ ç­® ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ áã¬¬ë

F = w+;+(P
+ 
 P+) + w+;�(P

+ 
 P�) + w�;+(P
� 
 P+) + w�;�(P

� 
 P�) +K0;

£¤¥ w�;� 2 
1

2, K0 2 J(0), ¯à¨ íâ®¬ (id
2
1

�
2

)V1;� = (w�;+; w�;�), (�
1

 id
2

2
)V2;� =

(w+;�; w�;�) ¨ �(0)(F ) = ((w+;+; w+;�); (w�;+; w�;�)).

�ä®à¬ã«¨àã¥¬ à¥§ã«ìâ âë ® äà¥¤£®«ì¬®¢®áâ¨ ®¯¥à â®à®¢ ¨§ A1;2.

�¥®à¥¬  3. �ãáâì F 2 A1;2. �®£¤  1) F 2 FrJ(1;2) (A1;2) , �(1;2)(F ) 2 GS; 2) F 2
FrJ(j) (A1;2) , �(j)(F ) 2 GSj (j 2 f0; 1; 2g); 3) F 2 Fr(A1;2) ) �(1;2)(F ) 2 GS, �(j)(F ) 2 GSj
(j 2 f0; 1; 2g).

�«ï ¡¨á¨­£ã«ïà­ëå ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ á ª¢ §¨­¥¯à¥àë¢­ë¬¨ ª®íää¨æ¨¥­â ¬¨, â. ¥.
¯à¨ 
j = QC(T), ¨¬¥¥â ¬¥áâ® à ¢¥­áâ¢®

C(A1)
 C(A2) = K(L2(T))
K(L2(T)) = K(L2(T
T))

¨, á«¥¤®¢ â¥«ì­®, ¯®«­ë© ¯à¥¤á¨¬¢®« �(1;2) ï¢«ï¥âáï ä ªâ¨ç¥áª¨ á¨¬¢®«®¬, ¢ â¥à¬¨­ å ª®â®à®-
£® ¢ â¥®à¥¬¥ 3 áä®à¬ã«¨à®¢ ­ë ãá«®¢¨ï ª« áá¨ç¥áª®© äà¥¤£®«ì¬®¢®áâ¨. �â¬¥â¨¬ â ª¦¥, çâ®
 ­ «®£¨ â¥®à¥¬ 2 ¨ 3 ¤«ï 
j = C(T) á®¤¥à¦ âáï ¢ [3], [4].

�à¨¬¥­¨¬ ¨¤¥ «ë �¨ª®«ìáª®£® ¤«ï ®¯¨á ­¨ï ï¤¥à ¯à¥¤á¨¬¢®«®¢. �¢¥¤¥¬ ®¯¥à â®àë Q(+1)
b;1 =

P+Mb 
 I, Q(�1)
b;1 = P�Mb 
 I, Q(+1)

b;2 = I 
 P+Mb, Q
(�1)
b;2 = I 
 P�Mb, £¤¥ b 2 B, ¨ ®¯à¥¤¥«¨¬ ¤«ï

F ¨§ A1;2 ç¨á« 

qj(F ) = max
k2f�1g

inf
b2B(
j )

kQ
(k)
b;j Fk (j 2 f1; 2g); q1;2(F ) = maxfq1(F ); q2(F )g;

q0(F ) = max
(k;l)2f(�1;�1)g

inf
b2B(
1)

inf
c2B(
2)

kQ
(k)
b;1Q

(l)
c;2Fk:

�¥®à¥¬  4. �ãáâì F 2 A1;2. �®£¤  1) F 2 J(1;2) , q1;2(F ) = 0, 2) F 2 J(j) , qj(F ) = 0, £¤¥
j 2 f0; 1; 2g.
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