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�«ï § ¤ ç¨ ® ¯®áâà®¥­¨¨ ¬­®¦¥áâ¢  ¯à¨âï¦¥­¨ï (��) ¢ ãá«®¢¨ïå ®£à ­¨ç¥­¨©  á¨¬¯â®â¨-
ç¥áª®£® å à ªâ¥à  ¨§ãç îâáï ¯à¥¤áâ ¢«¥­¨ï ¬­®¦¥áâ¢  ¯à¨¡«¨¦¥­­ëå à¥è¥­¨© (��), ®¯à¥¤¥-
«ï¥¬ëå ¢ â¥à¬¨­ å ä¨«ìâà®¢, ã«ìâà ä¨«ìâà®¢ ¨ ª®­¥ç­®- ¤¤¨â¨¢­ëå (0; 1)-¬¥à ­  ¨§¬¥à¨¬ëå
¯à®áâà ­áâ¢ å (��) á ¯®«ã «£¥¡à ¬¨ ¬­®¦¥áâ¢. �¡áã¦¤ ¥âáï ª®¬¯ ªâ¨ä¨æ¨àã¥¬ë© á«ãç © § -
¤ ç¨, ¤«ï ª®â®à®£® ¯®ª § ­®, çâ® ¢ ª« áá å ã«ìâà ä¨«ìâà®¢ ¨ ª®­¥ç­®- ¤¤¨â¨¢­ëå (0; 1)-¬¥à
¬­®¦¥áâ¢® ¢á¥å �� (á®¡«î¤ îé¨å ®£à ­¨ç¥­¨ï  á¨¬¯â®â¨ç¥áª®£® å à ªâ¥à ) ¨áç¥à¯ë¢ ¥âáï
��, ä®à¬¨àãîé¨¬¨ â®çª¨ �� ¢ ¯à®áâà ­áâ¢¥ ®æ¥­®ª.

1. �¢¥¤¥­¨¥

� áá¬®âà¨¬ ¬­®¦¥áâ¢® E 6= ;, â®¯®«®£¨ç¥áª®¥ ¯à®áâà ­áâ¢® (��) (H; �), ®â®¡à ¦¥­¨¥
h : E �! H,   â ª¦¥ ­¥¯ãáâ®¥ á¥¬¥©áâ¢® E ¯®¤¬­®¦¥áâ¢ ¬­®¦¥áâ¢  E. �áá«¥¤ã¥âáï  á¨¬¯â®â¨-
ç¥áª ï ª®­áâàãªæ¨ï, á¢ï§ ­­ ï ­  ¨¤¥©­®¬ ãà®¢­¥ á ¢ë¡®à®¬ ­ ¯à ¢«¥­­®áâ¥© (e�) ¢ E, ª ¦¤ ï
¨§ ª®â®àëå ®¡« ¤ ¥â ¯à¨ «î¡®¬ U 2 E á«¥¤ãîé¨¬ á¢®©áâ¢®¬: e� 2 U á ­¥ª®â®à®£® ¬®¬¥­â  ([1],
£«. 2). � ª¨¥ ­ ¯à ¢«¥­­®áâ¨ ¨¬¥­ã¥¬ ��. �à¥¤¨ íâ¨å �� (e�) ¥áâ¥áâ¢¥­­® ¢ë¤¥«ïîâáï â ª¨¥,
¤«ï ª®â®àëå (h(e�)) ®ª §ë¢ ¥âáï ­ ¯à ¢«¥­­®áâìî (¢ H), áå®¤ïé¥©áï ¢ �� (H; �); â ª¨¥ ��
(e�) ­ §ë¢ ¥¬ ��, ä®à¬¨àãîé¨¬¨ ��. �®§¬®¦­®áâì ¯®ï¢«¥­¨ï ¨­ëå ��, á®¡«î¤ îé¨å ¢ ã¯®-
¬ï­ãâ®¬ á¬ëá«¥ E-®£à ­¨ç¥­¨¥ ¨ ¢¬¥áâ¥ á â¥¬ ­¥ ä®à¬¨àãîé¨å ª ªãî-«¨¡® â®çªã �� (¤ ¦¥
¯à¨ ¯à®¨§¢®«ì­®¬ \¯à®à¥¦¨¢ ­¨¨" ¤® ¯®¤­ ¯à ¢«¥­­®áâ¨), ãª § ­  ä ªâ¨ç¥áª¨ ¢ ([2], x 7.2).
�¥«ìî ¤ ­­®© à ¡®âë áâ ¢¨¬ ¢¢¥¤¥­¨¥ á®®â¢¥âáâ¢ãîé¨å ¬­®¦¥áâ¢ ��, çâ® § âàã¤­¨â¥«ì­® ¯à¨
¨á¯®«ì§®¢ ­¨¨ á ¬¨å ­ ¯à ¢«¥­­®áâ¥© ¤«ï æ¥«¥© ä®à¬ «¨§ æ¨¨ ã¯®¬ï­ãâëå ��. �áâ¥áâ¢¥­­ë¬
 ­ «®£®¬ ­ ¯à ¢«¥­­®áâ¨ ï¢«ï¥âáï ä¨«ìâà, ¢ ç áâ­®áâ¨, ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á ¨á¯®«ì§®¢ ­¨¥
ã«ìâà ä¨«ìâà . �¤­ ª® ª®­áâàãªâ¨¢­®¥ ®¯à¥¤¥«¥­¨¥ â ª®¢ëå â ª¦¥ á®áâ ¢«ï¥â ¡®«ìè¨¥ âàã¤-
­®áâ¨, ¥á«¨ ¨¬¥âì ¢¢¨¤ã ã«ìâà ä¨«ìâà á¥¬¥©áâ¢  ¢á¥å ¯®¤¬­®¦¥áâ¢ E. �®-¢¨¤¨¬®¬ã, ¨¬¥¥â
á¬ëá« ®¡à â¨âìáï ª ã«ìâà ä¨«ìâàã �� á \¥¤¨­¨æ¥©" E. �§¢¥áâ­®, çâ® ¤«ï ­¥ª®â®àëå â¨¯®¢
�� á ¯®«ã «£¥¡à ¬¨ ¨  «£¥¡à ¬¨ ¬­®¦¥áâ¢ ã¤ ¥âáï ã¦¥ ¤ âì ¨áç¥à¯ë¢ îé¥¥ ®¯¨á ­¨¥ á®®â-
¢¥âáâ¢ãîé¥£® ¬­®¦¥áâ¢  ã«ìâà ä¨«ìâà®¢. � ¬® ¦¥ á¢¥¤�¥­¨¥ �� ª ã«ìâà ä¨«ìâàã �� ¬®¦-
­® ¯à¥¤áâ ¢¨âì ¨ ª ª á¢¥¤¥­¨¥ íâ¨å �� (¯®­¨¬ ¥¬ëå ¯¥à¢®­ ç «ì­® ª ª ­ ¯à ¢«¥­­®áâ¨) ª
(0; 1)-¬¥à ¬ ­  ¤ ­­®¬ ��. �â¨ ¬¥àë ¤®«¦­ë ¡ëâì, ¢®®¡é¥ £®¢®àï, ª®­¥ç­®- ¤¤¨â¨¢­ë¬¨, çâ®
áãé¥áâ¢¥­­® ã¦¥ ¢ ¤®áâ â®ç­® ¯à®áâëå á«ãç ïå ¯®áâà®¥­¨ï à áè¨à¥­¨©. �¯®¬ï­ãâ®¥ á¢¥¤¥­¨¥
¯®âà¥¡ã¥â ­¥ª®â®àëå ãá«®¢¨© ­  ¨á¯®«ì§ã¥¬®¥ ��, ª®â®àë¬, ¢¯à®ç¥¬, ¢á¥£¤  ¬®¦­® ã¤®¢«¥-
â¢®à¨âì, ¨á¯®«ì§ãï ¢ ª ç¥áâ¢¥ ¨§¬¥à¨¬ëå ¢á¥¢®§¬®¦­ë¥ ¯®¤¬­®¦¥áâ¢  E, çâ®, ª®­¥ç­®, ­¥
ï¢«ï¥âáï ¦¥« â¥«ì­ë¬.

2. �¡é¨¥ ®¡®§­ ç¥­¨ï ¨ ®¯à¥¤¥«¥­¨ï

� ¤ «ì­¥©è¥¬ ¬­®¦¥áâ¢®, ¢á¥ í«¥¬¥­âë ª®â®à®£® á ¬¨ ï¢«ïîâáï ¬­®¦¥áâ¢ ¬¨, ­ §ë¢ ¥¬
á¥¬¥©áâ¢®¬, ¯à¨­¨¬ ¥¬  ªá¨®¬ã ¢ë¡®à . �¥à¥§ P(X) (ç¥à¥§ P 0(X)) ®¡®§­ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(03-01-00415, 01-01-96450) ¨ �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï �®áá¨¨ (E02-1.0-232).

63



(¢á¥å ­¥¯ãáâëå) ¯®¤¬­®¦¥áâ¢ ¬­®¦¥áâ¢  X. �«ï ¯à®¨§¢®«ì­ëå ¬­®¦¥áâ¢ A ¨ B ç¥à¥§ BA ®¡®-
§­ ç ¥¬ ([3], x II.6) ¬­®¦¥áâ¢® ¢á¥å äã­ªæ¨© ¨§ A ¢ B. �á«¨ A ¨ B | ¬­®¦¥áâ¢ , f 2 BA ¨
C 2 P(A), â® f 1(C) , ff(a) : a 2 Cg 2 P(B),   (f j C) 2 BC ¥áâì ¯® ®¯à¥¤¥«¥­¨î áã¦¥­¨¥
([1], c. 26) f ­  ¬­®¦¥áâ¢® C. � àï¤ã á ¯à®®¡à § ¬¨ ¬­®¦¥áâ¢, ¨á¯®«ì§ã¥¬ ¯à®®¡à §ë á¥¬¥©áâ¢:
¥á«¨ X ¨ Y | ¬­®¦¥áâ¢ , f 2 Y X ¨ Y 2 P(P(Y )), â® f�1[Y] , ff�1(M) :M 2 Yg.

�áî¤ã ¢ ¤ «ì­¥©è¥¬ ä¨ªá¨àã¥¬ �� (H; �) (á¬. à §¤¥« 1). �á«¨ z 2 H, â® ¯®« £ ¥¬ N 0
�
(z) =

fG 2 � j z 2 Gg, ªà®¬¥ â®£®,

N�(z) , fU 2 P(H) j 9G 2 N 0
�
(z) : G � Ug = fU 2 P 0(H) j 9G 2 N 0

�
(z) : G � Ug

| á¥¬¥©áâ¢® ¢á¥å ®ªà¥áâ­®áâ¥© z ¢ �� (H; �). �á«¨ (X1; �1) ¨ (X2; �2) | ��, â® ç¥à¥§
C(X1; �1;X2; �2) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å ­¥¯à¥àë¢­ëå, ¢ á¬ëá«¥ �1 ¨ �2, äã­ªæ¨© ¨§ X1 ¢ X2

([1], £«. 3; [4], £«. 1). �¥à¬¨­ \ª®¬¯ ªâ­®áâì ��" ¯®­¨¬ ¥¬ ¢ á®®â¢¥âáâ¢¨¨ á ([4], c. 196), â¥à¬¨­
\¡¨ª®¬¯ ªâ­®áâì" ­¥ ¨á¯®«ì§ã¥âáï.

�¨¦¥ ¨á¯®«ì§ãîâáï ­ ¯à ¢«¥­­®áâ¨ ¨ áå®¤¨¬®áâì ¯® �®àã{�¬¨âã ([1], £«. 2). �á«¨ X |
¬­®¦¥áâ¢®, â® ­ ¯à ¢«¥­­®áâìî ¢ X ­ §ë¢ ¥¬ ¢áïª¨© âà¨¯«¥â (D;�; f), £¤¥ (D;�) | ­¥¯ãáâ®¥
­ ¯à ¢«¥­­®¥ ¬­®¦¥áâ¢® ([1], £«. 2) (� | ­ ¯à ¢«¥­¨¥ ­  D) ¨ f 2 XD. �¢®©áâ¢¥­­ë¬ ¯®
®â­®è¥­¨î ª ­ ¯à ¢«¥­­®áâ¨ ï¢«ï¥âáï ¯®­ïâ¨¥ ä¨«ìâà  ([4], £«. 1): ¥á«¨ X | ¬­®¦¥áâ¢®, â®
ä¨«ìâà®¬ ¬­®¦¥áâ¢ X ­ §ë¢ ¥âáï ¢áïª®¥ á¥¬¥©áâ¢® F2P 0(P(X)) â ª®¥, çâ® (;=2F) & (A\B 2 F
8A 2 F , 8B 2 F) & (fG 2 P(X) j F � Gg � F 8F 2 F). �¥à¥§ F[X] ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢®
¢á¥å ä¨«ìâà®¢ ¬­®¦¥áâ¢  X. �á«¨ (D;�; f) | ­ ¯à ¢«¥­­®áâì ¢ X, â®

(X � ass)[D;�; f ] , fB 2 P(X) j 9d 2 D 8� 2 D (d � �) =) (f(�) 2 B)g 2 F[X]:

�§¢¥áâ­® ¨ \®¡à â­®¥" á¢®©áâ¢® ([4], c. 93): ª ¦¤ë© ä¨«ìâà ¬­®¦¥áâ¢  X ¯®à®¦¤ ¥â ­¥ª®â®àãî
­ ¯à ¢«¥­­®áâì ¢ X, ¤«ï ª®â®à®© ä¨«ìâà,  áá®æ¨¨à®¢ ­­ë© á íâ®© ­ ¯à ¢«¥­­®áâìî, á®¢¯ ¤ ¥â
á ¨áå®¤­ë¬ ä¨«ìâà®¬. � áå®¤¨¬®áâ¨ ¯® �®àã{�¬¨âã § ¬¥â¨¬ â®«ìª® á«¥¤ãîé¥¥: ¥á«¨ (D;�; g)
| ­ ¯à ¢«¥­­®áâì ¢ H ¨ z 2 H, â®

((D;�; g) �
�! z) def

() (N�(z) � (H� ass)[D;�; g]):

�¤¥áì ®å à ªâ¥à¨§®¢ ­  ã¯®¬ï­ãâ ï áå®¤¨¬®áâì ¢ (H; �). �â¬¥â¨¬, çâ® N�(z) 2 F[H] ¯à¨ z 2 H.
�áî¤ã ¢ ¤ «ì­¥©è¥¬ ä¨ªá¨àã¥¬ (á¬. à §¤¥« 1) ­¥¯ãáâ®¥ ¬­®¦¥áâ¢® E,   â ª¦¥ á¥¬¥©áâ¢®

L 2 P 0(P(E)) â ª®¥, çâ®

(; 2 L)&(E 2 L)&(A \B 2 L 8A 2 L; 8B 2 L): (2.1)

�® ¬¥à¥ ­ ¤®¡­®áâ¨ ª ãá«®¢¨ï¬ (2.1) ¬®£ãâ ¤®¡ ¢«ïâìáï ¤®¯®«­¨â¥«ì­ë¥ ¯à¥¤¯®«®¦¥­¨ï, çâ®
¡ã¤¥â ®£®¢ à¨¢ âìáï ®á®¡®. �â ª, L | ¬ã«ìâ¨¯«¨ª â¨¢­®¥ á¥¬¥©áâ¢® ¯®¤¬­®¦¥áâ¢ E á \­ã«¥¬"
¨ \¥¤¨­¨æ¥©" (ç áâ­ë¬¨ á«ãç ï¬¨ L ï¢«ïîâáï â®¯®«®£¨ï, ¯®«ã «£¥¡à ,  «£¥¡à  ¨ �- «£¥¡à 
¯®¤¬­®¦¥áâ¢ E). �®£« á­® ([4], c. 91) ¢¢®¤¨¬ ä¨«ìâàë (E;L), ¯®á«¥¤­¥¥ ¡ã¤¥¬ ¨¬¥­®¢ âì ��,
¨¬¥ï ¢¢¨¤ã ¢®§¬®¦­®¥ ¯à¨¬¥­¥­¨¥ ¢ ª ç¥áâ¢¥ L ¡®«¥¥ âà ¤¨æ¨®­­ëå á¥¬¥©áâ¢ ¨§¬¥à¨¬ëå ¯®¤-
¬­®¦¥áâ¢ E. �ãáâì

F
�(L) , fF 2 P 0(L) j (; =2 F)&(A \B 2 F 8A 2 F ; 8B 2 F)&

&(fL 2 L j F � Lg � F 8F 2 F)g (2.2)

| ¬­®¦¥áâ¢® ¢á¥å ä¨«ìâà®¢ �� (E;L). �à¥¤¨ ¢á¥¢®§¬®¦­ëå ä¨«ìâà®¢ ¨§ ¬­®¦¥áâ¢  (2.2)
¢ë¤¥«ï¥¬ ¬ ªá¨¬ «ì­ë¥ ä¨«ìâàë ¨«¨ ã«ìâà ä¨«ìâàë. �¥à¥§ F�0 (L) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å
F 2 F

�(L) â ª¨å, çâ® 8G 2 F
� (L)

(F � G) =) (F = G); (2.3)

â¥¬ á ¬ë¬ ®¯à¥¤¥«¥­® ¬­®¦¥áâ¢® ¢á¥å ã«ìâà ä¨«ìâà®¢ �� (E;L). �§¢¥áâ­® ([5], c. 29), çâ®
8U 2 F

�(L) 9V 2 F
�
0 (L) : U � V. �á«¨ (D;�; f) | ­ ¯à ¢«¥­­®áâì ¢ E, â®

(L�ASS)[D;�; f ] , fL 2 L j 9d 2 D 8� 2 D (d � �) =) (f(�) 2 L)g 2 F
� (L) (2.4)
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| L-ä¨«ìâà,  áá®æ¨¨à®¢ ­­ë© á ­ ¯à ¢«¥­­®áâìî (D;�; f). � ¯à®â¨¢, ¥á«¨ F 2 F
�(L), â® ¤«ï

­¥ª®â®à®© ­ ¯à ¢«¥­­®áâ¨ (D;�; f) ¢ E ¨¬¥¥â ¬¥áâ®

F = (L�ASS)[D;�; f ]: (2.5)

� á¢ï§¨ á (2.4) ®â¬¥â¨¬ â ª¦¥ ®ç¥¢¨¤­®¥ á¢®©áâ¢®: ¥á«¨ (D;�; f) | ­ ¯à ¢«¥­­®áâì ¢ E, â®

(L�ASS)[D;�; f ] = (E � ass)[D;�; f ] \ L: (2.6)

� ª ª®©-â® ¬¥à¥ (2.6) ®¡êïá­ï¥â ¢ëè¥ã¯®¬ï­ãâ®¥ á¢®©áâ¢® \®â®¦¤¥áâ¢¨¬®áâ¨" L-ä¨«ìâà®¢ ¨
­ ¯à ¢«¥­­®áâ¥© ¢ E. � â¥à¬¨­ å ­ ¯à ¢«¥­­®áâ¥© ¥áâ¥áâ¢¥­­® ¢¢®¤¨âáï ¯®­ïâ¨¥ �� ¢ ãá«®-
¢¨ïå ®£à ­¨ç¥­¨©  á¨¬¯â®â¨ç¥áª®£® å à ªâ¥à  E 2 P 0(P(E)) ¨ § ¤ ­­®£® ®â®¡à ¦¥­¨ï h 2 HE.
�¬¥­­®, AS ¯® ®¯à¥¤¥«¥­¨î ¥áâì ¬­®¦¥áâ¢® ¢á¥å â®ç¥ª z 2 H, ª ¦¤ ï ¨§ ª®â®àëå ®¡« ¤ ¥â
á¢®©áâ¢®¬: ¤«ï ­¥ª®â®à®© ­ ¯à ¢«¥­­®áâ¨ (D;�; f) ¢ ¬­®¦¥áâ¢¥ E

(E � (E � ass)[D;�; f ])&((D;�;h � f) �
�! z): (2.7)

� (2.7) ¨¬¥¥¬ á¢®©áâ¢®  á¨¬¯â®â¨ç¥áª®© ¤®áâ¨¦¨¬®áâ¨ â®çª¨ z ¯à¨ \®£à ­¨ç¥­¨¨" E ([2], [5],
[6]).

�á«¨ Z 2 P(P(E)), â® ç¥à¥§ F�(L j Z) (ç¥à¥§ F0�(L j Z)) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å ä¨«ìâà®¢
F 2 F

�(L) (¢á¥å ã«ìâà ä¨«ìâà®¢ F 2 F
�
0 (L)) â ª¨å, çâ® Z � F .

�à¥¤«®¦¥­¨¥ 2.1. �á«¨ Z | ¯®¤á¥¬¥©áâ¢® L, â® íª¢¨¢ «¥­â­ë á«¥¤ãîé¨¥ ¤¢  á¢®©áâ¢ :
1) F�(L j Z) 6= ;; 2) Z � (E � ass)[D;�; f ] ¤«ï ­¥ª®â®à®© ­ ¯à ¢«¥­­®áâ¨ (D;�; f) ¢ ¬­®¦¥-

áâ¢¥ E.

�®ª § â¥«ìáâ¢®, ¨á¯®«ì§ãîé¥¥ (2.4) ¨ (2.6), ¯à ªâ¨ç¥áª¨ ®ç¥¢¨¤­®. �â¬¥â¨¬ â ª¦¥ ¢¥áì¬ 
®ç¥¢¨¤­®¥

�à¥¤«®¦¥­¨¥ 2.2. �á«¨ (D;�; f) | ­ ¯à ¢«¥­­®áâì ¢ ¬­®¦¥áâ¢¥ E ¨ z 2 H, â® íª¢¨¢ -

«¥­â­ë á«¥¤ãîé¨¥ âà¨ ãâ¢¥à¦¤¥­¨ï :
1) (D;�;h � f) �

�! z;
2) h�1[N�(z)] � (E � ass)[D;�; f ];
3) h�1[N 0

�
(z)] � (E � ass)[D;�; f ].

�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ ®¯à¥¤¥«¥­¨ï áå®¤¨¬®áâ¨ ¯® �®àã{�¬¨âã ¨ ¯à®áâ¥©è¨å á¢®©áâ¢
ä¨«ìâà®¢ ¬­®¦¥áâ¢  E.

�¥£ª® ¢¨¤¥âì, çâ® 8Z 2 P(P(E)) ¨¬¥¥â ¬¥áâ®

(F�(L j Z) 6= ;)() (F0�(L j Z) 6= ;); (2.8)

¯®§¢®«ï¥â ãáâ ­ ¢«¨¢ âì íª¢¨¢ «¥­â­®áâì à §«¨ç­ëå ãá«®¢¨©  á¨¬¯â®â¨ç¥áª®© à¥ «¨§ æ¨¨ â®-
ç¥ª ¨§ H (á¬. ¯à¥¤«®¦¥­¨¥ 2.1). �áî¤ã ¢ ¤ «ì­¥©è¥¬ ¯®« £ ¥¬ ¢ë¯®«­¥­­ë¬

�á«®¢¨¥ 2.1. �¥¬¥©áâ¢® E á®¤¥à¦¨âáï ¢ L, ®â®¡à ¦¥­¨¥ h L-¨§¬¥à¨¬® ¢ á¬ëá«¥ h�1(G) 2 L
8G 2 �.

� ¬¥ç ­¨¥ 2.1. � á«ãç ¥, ª®£¤  L| �- «£¥¡à  ¯®¤¬­®¦¥áâ¢ E, ãá«®¢¨¥ 2.1 ¥áâì \®¡ëç­®¥"
âà¥¡®¢ ­¨¥ ®¡ ¨§¬¥à¨¬®áâ¨ ¢á¥å ¬­®¦¥áâ¢ ¨§ E ¨ ¡®à¥«¥¢áª®© ¨§¬¥à¨¬®áâ¨ h. � â® ¦¥ ¢à¥¬ï
¤«ï ¯®á«¥¤ãîé¨å ª®­áâàãªæ¨© ¬®£ãâ ¡ëâì ¯®«¥§­ë ¨ ¬¥­¥¥ âà ¤¨æ¨®­­ë¥ á«ãç ¨, ª®£¤  L |
¯®«ã «£¥¡à  ¨«¨  «£¥¡à  ¯®¤¬­®¦¥áâ¢ E,   â ª¦¥ á«ãç ©, ª®£¤  L| â®¯®«®£¨ï E. � ¯®á«¥¤­¥¬
á«ãç ¥ âà¥¡®¢ ­¨¥ ª h á¢®¤¨âáï ª ­¥¯à¥àë¢­®áâ¨ íâ®£® ®â®¡à ¦¥­¨ï.

�¥®à¥¬  2.1. �«ï �� AS ¨¬¥îâ ¬¥áâ® ¯à¥¤áâ ¢«¥­¨ï

AS = fz 2 H j F�(L j E [ h�1[N 0
�
(z)]) 6= ;g = fz 2 H j F0�(L j E [ h

�1[N 0
�
(z)]) 6= ;g:

�®ª § â¥«ìáâ¢® ¨á¯®«ì§ã¥â ¢ëè¥ã¯®¬ï­ãâë¥ á®®â­®è¥­¨ï ä¨«ìâà®¢ ¨ ­ ¯à ¢«¥­­®áâ¥©,
¯à¥¤«®¦¥­¨ï 2.1 ¨ 2.2,   â ª¦¥ (2.8). �­® ï¢«ï¥âáï ¤®áâ â®ç­® ¯à®áâë¬ ¨ ¯®íâ®¬ã ®¯ãé¥­®.
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3. �à¨¡«¨¦¥­­ë¥ à¥è¥­¨ï, ä®à¬¨àãîé¨¥ ¬­®¦¥áâ¢® ¯à¨âï¦¥­¨ï

� áá¬®âà¨¬ ¢®¯à®á ® ¯à¥¤áâ ¢«¥­¨¨ ��, ä®à¬¨àãîé¨å â®çª¨ �� AS. � ª ã¦¥ ®â¬¥ç «®áì,
¨á¯®«ì§®¢ ­¨¥ (¤«ï ä®à¬ «¨§ æ¨¨ ��) ­ ¯à ¢«¥­­®áâ¥© ¢ë§ë¢ ¥â § âàã¤­¥­¨¥ ¯à¨ ¨å ®¡ê¥¤¨-
­¥­¨¨ ¢ â® ¨«¨ ¨­®¥ ¬­®¦¥áâ¢®. �®á«¥¤­¥¥, ®¤­ ª®, ï¢«ï¥âáï ¦¥« â¥«ì­ë¬, ¯®áª®«ìªã â ª¨¬
®¡à §®¬ å à ªâ¥à¨§ãîâáï § ç áâãî à¥ «ì­ë¥ ¢®§¬®¦­®áâ¨ ¯à¨ à¥è¥­¨¨ á®®â¢¥âáâ¢ãîé¥© ª®­-
ªà¥â­®© § ¤ ç¨,   â ª¦¥ § ¢¨á¨¬®áâì íâ¨å ¢®§¬®¦­®áâ¥© ®â ¯ à ¬¥âà®¢ (¢ ç áâ­®áâ¨, ¬®¦­®
£®¢®à¨âì ® § ¢¨á¨¬®áâ¨ ®â á¥¬¥©áâ¢  E). � íâ®© á¢ï§¨ ®¡à é ¥¬áï ª ä¨«ìâà ¬ �� (E;L), ®á®¡®
¢ë¤¥«ïï á«ãç © ¯à¨¬¥­¥­¨ï ã«ìâà ä¨«ìâà®¢. �á«®¢¨¥ 2.1 ¯à¥¤¯®« £ ¥âáï ¢ë¯®«­¥­­ë¬. �ãáâì

(F� � sol)[E;L] ,
[
z2H

F�(L j E [ h�1[N 0
�
(z)]): (3.1)

� (3.1) ¨¬¥¥¬ ¯®¤¬­®¦¥áâ¢® F
�(L). �¥£ª® ¢¨¤¥âì, çâ® (3.1) ¥áâì ¬­®¦¥áâ¢® ¢á¥å ä¨«ìâà®¢

F 2 F
�(L) â ª¨å, çâ® 9z 2 H :

E [ h�1[N 0
�
(z)] � F : (3.2)

�¢®©áâ¢® (3.2) ¢ëà ¦ ¥â ¢ ¦­®¥ á¢®©áâ¢® L-ä¨«ìâà ,   ¨¬¥­­®, ä®à¬¨à®¢ âì ­¥ª®â®àãî â®çªã
��, á®¡«î¤ ï ®¤­®¢à¥¬¥­­® E-®£à ­¨ç¥­¨¥. � ¯®¬­¨¬, çâ® (3.2) ¬®¦­® ¯¥à¥¢¥áâ¨ ­  ï§ëª
­ ¯à ¢«¥­­®áâ¥©: ¯® ä¨«ìâàã F á® á¢®©áâ¢®¬ (3.2) ¬®¦­® ¯®¤®¡à âì ­ ¯à ¢«¥­­®áâì (D;�; f) ¢
E á® á¢®©áâ¢®¬ F = (L�ASS)[D;�; f ], â®£¤  ¤«ï z 2 H (á® á¢®©áâ¢®¬ (3.2)) ¢ á¨«ã ¯à¥¤«®¦¥­¨ï
2.2 ¯®«ãç¨¬ ®¡ëç­ë¥ ¤«ï â ª¨å  á¨¬¯â®â¨ç¥áª¨å ª®­áâàãªæ¨© á¢®©áâ¢  (2.7) (á¬. (2.6)). � ¬ 
â®çª  z ¢ (2.7) ­¥¯à¥¬¥­­® ï¢«ï¥âáï í«¥¬¥­â®¬ AS. �â ª, ¢áïª¨© ä¨«ìâà ¨§ ¬­®¦¥áâ¢  (3.1)
¬®¦¥â ¡ëâì ¯à¥¢à é¥­ ¢ ­ ¯à ¢«¥­­®áâì, à¥ «¨§ãîéãî ¯à¨ á®¡«î¤¥­¨¨ E-®£à ­¨ç¥­¨© âã ¦¥
á ¬ãî â®çªã H, çâ® ¨ ¨áå®¤­ë© ä¨«ìâà (á¬. (3.2)), â. ¥. �� ¢ ¢¨¤¥ ä¨«ìâà  ¨§ ¬­®¦¥áâ¢ 
(3.1) ¢á¥£¤  ¬®¦­® ¨áâ®«ª®¢ âì ¨ ª ª ��-­ ¯à ¢«¥­­®áâì, íª¢¨¢ «¥­â­ãî ¯® à¥§ã«ìâ âã á ¬®¬ã
íâ®¬ã ä¨«ìâàã. �¥à­® ¨ ®¡à â­®¥: ¥á«¨ ­ ¯à ¢«¥­­®áâì (D;�; f) ¢ ¬­®¦¥áâ¢¥ E à¥ «¨§ã¥â â®çªã
ez 2 H ¢ ¢¨¤¥ (2.7), â® ¯® ¯à ¢¨«ã (2.4) ¬®¦­® áª®­áâàã¨à®¢ âì eF = (L � ASS)[D;�; f ] 2 F

�(L),
¤«ï ª®â®à®£® (á¬. (2.6), ¯à¥¤«®¦¥­¨¥ 2.2 ¨ ãá«®¢¨¥ 2.1)

E [ h�1[N 0
�
(ez)] � eF ; (3.3)

á«¥¤®¢ â¥«ì­®, eF 2 (F� � sol)[E;L] à¥ «¨§ã¥â â®çªã ez ¢ á¬ëá«¥ (3.3). �â ª, ¢ ¢®¯à®á å  á¨¬¯â®-
â¨ç¥áª®© ¤®áâ¨¦¨¬®áâ¨ ¤¥©áâ¢¨¥ ��-­ ¯à ¢«¥­­®áâ¥© â®¦¤¥áâ¢¥­­® ¤¥©áâ¢¨î ��-ä¨«ìâà®¢.

�à¥¤«®¦¥­¨¥ 3.1. �ãáâì (H; �) | å ãá¤®àä®¢® [1], [4] ��. �®£¤ 

8F 2 (F� � sol)[E;L] 9!z 2 H : h�1[N 0
�
(z)] � F :

�®ª § â¥«ìáâ¢®. �¨ªá¨àã¥¬ F 2 (F� � sol)[E;L]. � ãç¥â®¬ (3.1) ¯®¤¡¥à¥¬ z0 2 H â ª, çâ®

h�1[N 0
�
(z0)] � F : (3.4)

�ãáâì z� 2 H â ª®¢®, çâ® ¨¬¥¥â ¬¥áâ® ¢«®¦¥­¨¥

h�1[N 0
�
(z�)] � F : (3.5)

�®ª ¦¥¬, çâ® z0 = z�. �¥©áâ¢¨â¥«ì­®, ¤®¯ãáâ¨¬ ¯à®â¨¢­®¥: z0 6= z�. �á¯®«ì§ãï á¢®©áâ¢® ®â¤¥-
«¨¬®áâ¨ �� (H; �), ¯®¤¡¥à¥¬ â ª¨¥ ®ªà¥áâ­®áâ¨ H0 2 N 0

�
(z0) ¨ H� 2 N 0

�
(z�), çâ® H0 \ H� = ;.

�à¨ íâ®¬ ¢ á¨«ã (3.4) ¨¬¥¥¬ h�1(H0) 2 F ,   ¢ á¨«ã (3.5) ¢ë¯®«­ï¥âáï h�1(H�) 2 F . �§ (2.2),
(3.1) ¯®«ãç ¥¬ á¢®©áâ¢®

h�1(H0) \ h
�1(H�) 2 F (3.6)

¨, ª ª á«¥¤áâ¢¨¥, ¬­®¦¥áâ¢® ¢ «¥¢®© ç áâ¨ (3.6) ­¥¯ãáâ®. �®

h�1(H0) \ h
�1(H�) = h�1(H0 \H�) = h�1(;) = ;

¯® ¢ë¡®àã H0 ¨ H�. �à®â¨¢®à¥ç¨¥ ¯®ª §ë¢ ¥â, çâ® z0 = z�.
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�§ â¥®à¥¬ë 2.1 ¨ (3.1) «¥£ª® ¢¨¤¥âì, çâ® â®çª¨ AS ¨ â®«ìª® ®­¨ ¢®á¯à®¨§¢®¤ïâáï ¢ á¬ëá«¥
(3.2) ä¨«ìâà ¬¨ ¨§ ¬­®¦¥áâ¢  (3.1). �¨«ìâàë, ­¥ ¯à¨­ ¤«¥¦ é¨¥ íâ®¬ã ¬­®¦¥áâ¢ã, ­¥ ®¡« ¤ -
îâ á¢®©áâ¢®¬ (3.2) ¨, áâ «® ¡ëâì, ­¥ ¨¬¥îâ ®â­®è¥­¨ï ª ä®à¬¨à®¢ ­¨î ��.

�à®¢¥¤¥¬ ­¥ª®â®àãî ª®àà¥ªæ¨î ®¯à¥¤¥«¥­¨ï (3.1), ¯®« £ ï

(F0� � sol)[E;L] ,
[
z2H

F
0
�(L j E [ h

�1[N 0
�
(z)]) (3.7)

¨ ¯®«ãç ï ¯à¨ íâ®¬ ¯®¤¬­®¦¥áâ¢® ¬­®¦¥áâ¢  (3.1). � §ã¬¥¥âáï,

(F0� � sol)[E;L] = fF 2 F
�

0 (L) j 9z 2 H : E [ h�1[N 0
�
(z)] � Fg =

= fF 2 F
0
�(L j E) j 9z 2 H : h�1[N 0

�
(z)] � Fg: (3.8)

� ã«ìâà ä¨«ìâàã ¨§ ¬­®¦¥áâ¢  (3.7) ¯à¨¬¥­¨¬® ¯à¥¤«®¦¥­¨¥ 3.1. �à®¬¥ â®£®, ¨¬¥¥â ¬¥áâ®

�à¥¤«®¦¥­¨¥ 3.2. �¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ à ¢¥­áâ¢ :

AS = fz 2 H j 9F 2 F�(L j E) : h�1[N 0
�
(z)] � Fg =

= fz 2 H j 9F 2 F
0
�(L j E) : h�1[N 0

�
(z)] � Fg =

= fz 2 H j 9F 2 (F0� � sol)[E;L] : h�1[N 0
�
(z)] � Fg: (3.9)

�®ª § â¥«ìáâ¢®. �¡®§­ ç¨¬ ç¥à¥§ A 1 , A 2 ¨ A 3 ¢â®à®¥, âà¥âì¥ ¨ ç¥â¢¥àâ®¥ ¬­®¦¥áâ¢  ¢
(3.9). �ãáâì u 2 AS. �®£¤  ¢ á¨«ã â¥®à¥¬ë 2.1 â®çª  u 2 H â ª®¢ , çâ®

F�(L j E [ h�1[N 0
�
(u)]) 6= ;: (3.10)

�ãáâì Fu | í«¥¬¥­â ¬­®¦¥áâ¢  ¢ «¥¢®© ç áâ¨ (3.10), â. ¥. Fu2F�(L) ¨ ¯à¨ íâ®¬ E[h�1[N 0
�
(u)]�Fu.

�®£¤ , ¢ ç áâ­®áâ¨, E � Fu ¨ Fu 2 F�(L j E) : h�1[N 0
�
(u)] � Fu. �®íâ®¬ã u 2 A 1 . �«®¦¥­¨¥

AS � A 1 ãáâ ­®¢«¥­®. �ãáâì v 2 A 1 , â®£¤  v 2 H ¨ ¤«ï ­¥ª®â®à®£® ä¨«ìâà  Fv 2 F�(L j E)
¢ë¯®«­ï¥âáï á¢®©áâ¢® h�1[N 0

�
(v)] � Fv. �âáî¤  á«¥¤ã¥â Fv 2 F�(L) ¨ E � Fv. �®¤¡¥à¥¬ (á¬.

à §¤¥« 2) ã«ìâà ä¨«ìâà F 2 F
�
0 (L) â ª®©, çâ® Fv � F . � ç áâ­®áâ¨, E � F ¨ F 2 F

0
� (L j E) :

h�1[N 0
�
(v)] � F . �â ª, v 2 A 2 . �«®¦¥­¨¥ A 1 � A 2 ãáâ ­®¢«¥­® (á¬. ¢ íâ®© á¢ï§¨ (2.8)).

�ãáâì w 2 A 2 . �®£¤  w 2H ¨ ¤«ï ­¥ª®â®à®£® Fw 2 F
0
�(L j E) ¨¬¥¥â ¬¥áâ® ¢«®¦¥­¨¥

h�1[N 0
�
(w)] � Fw: (3.11)

�®£¤  Fw 2 F
�
0 (L) ¨ E � Fw, çâ® á ãç¥â®¬ (3.11) ®§­ ç ¥â

Fw 2 F
0
�(L j E [ h

�1[N 0
�
(w)]):

� á¨«ã (3.7) Fw 2 (F0� � sol)[E;L] ®¡« ¤ ¥â á¢®©áâ¢®¬ (3.11). �«¥¤®¢ â¥«ì­®, w 2 A 3 . �«®¦¥­¨¥
A 2 � A 3 ãáâ ­®¢«¥­®.

�ãáâì, ­ ª®­¥æ, ! 2 A 3 . �®£¤  ! 2 H ¨ ¤«ï ­¥ª®â®à®£® F! 2 (F0� � sol)[E;L]

h�1[N 0
�
(!)] � F!: (3.12)

�®£¤  ¢ á¨«ã (3.7) ¤«ï ­¥ª®â®à®£® z 2 H ¨¬¥¥¬ á¢®©áâ¢®

F! 2 F
0
�(L j E [ h

�1[N 0
�
(z)]):

�âáî¤  F! 2 F
�
0 (L) ¨ E � F!, çâ® á ãç¥â®¬ (3.12) ¤®áâ ¢«ï¥â á¢®©áâ¢® E [ h�1[N 0

�
(!)] � F! ¨,

ª ª á«¥¤áâ¢¨¥, ¯®«ãç ¥¬ ãâ¢¥à¦¤¥­¨¥ F! 2 F
0
�(L j E [h

�1[N 0
�
(!)]). � á¨«ã â¥®à¥¬ë 2.1 ! 2 AS.

�«®¦¥­¨¥ A 3 � AS ãáâ ­®¢«¥­®. �â ª, ¢á¥ ç¥âëà¥ ¬­®¦¥áâ¢  AS, A 1 , A 2 ¨ A 3 á®¢¯ ¤ îâ.

�§ ¯à¥¤«®¦¥­¨ï 3.2 á«¥¤ã¥â, çâ® ã«ìâà ä¨«ìâàë ¨§ ¬­®¦¥áâ¢  (3.7) ¨áç¥à¯ë¢ îé¨¬ ®¡à -
§®¬ ®¯à¥¤¥«ïîâ à¥è¥­¨¥ § ¤ ç¨ ®¡  á¨¬¯â®â¨ç¥áª®© ¤®áâ¨¦¨¬®áâ¨, â. ¥. ä®à¬¨àãîâ �� AS

(¯®«¥§­® ãç¥áâì â ª¦¥ ¯à¥¤«®¦¥­¨ï 2.1, 2.2, ãá«®¢¨¥ 2.1 ¨ (2.6)).
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�¯à¥¤¥«¥­¨¥. �ã¤¥¬ ­ §ë¢ âì âà¨¯«¥â (H; �;h) ª®¬¯ ªâ¨ä¨æ¨àã¥¬ë¬, ¥á«¨ áãé¥áâ¢ã¥â
ª®¬¯ ªâ­®¥ �� (K ; �), ®¯¥à â®àë p 2 K

E ¨ q 2 C(K ; �;H; �), ¤«ï ª®â®àëå ¢ë¯®«­ï¥âáï à ¢¥­áâ¢®
h = q � p.

� âà ¤¨æ¨®­­ëå ¯®áâ ­®¢ª å, ¨§ãç ¥¬ëå ¢ â¥®à¨¨ à áè¨à¥­¨© (íªáâà¥¬ «ì­ëå § ¤ ç ¨ § -
¤ ç ® ¤®áâ¨¦¨¬®áâ¨) [2], [5]{[8], ã¯®¬ï­ãâ®¥ ãá«®¢¨¥ ª®¬¯ ªâ¨ä¨æ¨àã¥¬®áâ¨ ¢ë¯®«­¥­®.

�¥®à¥¬  3.1. �ãáâì âà¨¯«¥â (H; �;h) ï¢«ï¥âáï ª®¬¯ ªâ¨ä¨æ¨àã¥¬ë¬. �®£¤ 

(F0� � sol)[E;L] = F
0
�(L j E): (3.13)

�®ª § â¥«ìáâ¢®. �§ (3.8) ¨¬¥¥¬ ¢«®¦¥­¨¥ (F0� � sol)[E;L] � F
0
�(L j E). �ãáâì F 2 F

0
�(L j E).

�®£¤  F 2 F
�
0 (L) ¨ E � F . �à¨ íâ®¬, ª®­¥ç­®, F 2 F

�(L) ¨ ¯à¨ ¢áïª®¬ G 2 F
�(L) ¨áâ¨­-

­  ¨¬¯«¨ª æ¨ï (2.3). �«ï ­¥ª®â®à®© ­ ¯à ¢«¥­­®áâ¨ (D;�; f) ¢ E ¨¬¥¥â ¬¥áâ® (2.5). �á¯®«ì-
§ãï ª®¬¯ ªâ¨ä¨æ¨àã¥¬®áâì âà¨¯«¥â  (H; �;h), ¢ë¡¥à¥¬ ¨ § ä¨ªá¨àã¥¬ ª®¬¯ ªâ­®¥ �� (K ; �),
p 2 K

E ¨ q 2 C(K ; �;H; �), ¤«ï ª®â®àëå h = q � p. �à¨ íâ®¬ (D;�; p � f) | ­ ¯à ¢«¥­­®áâì ¢
ª®¬¯ ªâ­®¬ �� (K ; �). �®íâ®¬ã ¤«ï ­¥ª®â®àëå u 2 K , ­ ¯à ¢«¥­­®£® ¬­®¦¥áâ¢  (
;v), 
 6= ;,
¨ ®¯¥à â®à  � 2 D
 ¨¬¥¥¬

(8d 2 D 9! 2 
 : d � �(!))&(8!1 2 
; 8!2 2 
 (!1 v !2) =)

=) (�(!1) � �(!2)))&((
;v; p � f � �)
�
�! u): (3.14)

�«ï â®çª¨ v , q(u) ¢ á¨«ã ­¥¯à¥àë¢­®áâ¨ q ¨§ (3.14) ¨¬¥¥¬ áå®¤¨¬®áâì

(
;v; q � p � f � �) �
�! v

¨«¨, á ãç¥â®¬ ¯à¥¤áâ ¢«¥­¨ï h ¢ ¢¨¤¥ áã¯¥à¯®§¨æ¨¨,

(
;v;h � f � �) �
�! v: (3.15)

� áá¬®âà¨¬ â¥¯¥àì ­ ¯à ¢«¥­­®áâì (
;v; f � �) ¢ E. �à¨ íâ®¬ ¢ á¨«ã (2.4)

(L �ASS)[
;v; f � �] = fL 2 L j 9!1 2 
 8!2 2 
 ((!1 v !2) =) ((f � �)(!2) 2 L))g 2 F
�(L):
(3.16)

� á¨«ã (2.6) ¢ ¤®¯®«­¥­¨¥ ª (3.16) ¨¬¥¥¬ à ¢¥­áâ¢®

(L �ASS)[
;v; f � �] = (E � ass)[
;v; f � �] \ L: (3.17)

�§ (3.15) ¨ ¯à¥¤«®¦¥­¨ï 2.2 ¯®«ãç ¥¬ ¢«®¦¥­¨¥

h�1[N 0
�
(v)] � (E � ass)[
;v; f � �]: (3.18)

�®áª®«ìªã N 0
�
(v) � � (c¬. à §¤¥« 2), â® ¨§ ãá«®¢¨ï 2.1 ¯®«ãç ¥¬ h�1[N 0

�
(v)] � L. � ãç¥â®¬

(3.17) ¨ (3.18) ¨¬¥¥¬

h�1[N 0
�
(v)] � (L�ASS)[
;v; f � �]: (3.19)

�¥£ª® ¢¨¤¥âì, çâ®

F � (L�ASS)[
;v; f � �]: (3.20)

�¥©áâ¢¨â¥«ì­®, ¯ãáâì F 2 F . � ãç¥â®¬ (2.4) ¨ (2.5) ¯®¤¡¥à¥¬ d 2D â ª, çâ® 8� 2 D

(d � �) =) (f(�) 2 F ): (3.21)

� ãç¥â®¬ (3.14) ¯®¤¡¥à¥¬ !� 2 
 â ª®¥, çâ® d � �(!�). �á«¨ ! 2 
 ¨ !� v !, â® ¢ á¨«ã
(3.14) �(!�) � �(!). �® á¢®©áâ¢ã âà ­§¨â¨¢­®áâ¨ � ¨¬¥¥¬ d � �(!), çâ® ¢ á¨«ã (3.21) ®§­ ç ¥â
(f � �)(!) = f(�(!)) 2 F . � ãç¥â®¬ (3.16) F 2 (L � ASS)[
;v; f � �]. �®áª®«ìªã ¢ë¡®à F ¡ë«
¯à®¨§¢®«ì­ë¬, ãáâ ­®¢«¥­® âà¥¡ã¥¬®¥ ¢«®¦¥­¨¥ (3.20), çâ® ¢ á¨«ã ¬ ªá¨¬ «ì­®áâ¨ F ®§­ ç ¥â
(á¬. (2.3)) á®¢¯ ¤¥­¨¥ F ¨ (L�ASS)[
;v; f ��]. � ãç¥â®¬ (3.19) ¨¬¥¥¬ ¢«®¦¥­¨¥ h�1[N 0

�
(v)] � F ,
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â®£¤  E [ h�1[N 0
�
(v)] � F ¯® ¢ë¡®àã F . �â® ®§­ ç ¥â, çâ® F 2 F

0
�(L j E [ h�1[N 0

�
(v)]) ¨ á®£« á­®

(3.7) F 2 (F0��sol)[E;L]. �â ª, ¢«®¦¥­¨¥, ¯à®â¨¢®¯®«®¦­®¥ ®ç¥¢¨¤­®¬ã (á¬. (3.8)), ãáâ ­®¢«¥­®,
â. ¥. ¬­®¦¥áâ¢  F0�(L j E) ¨ (F0� � sol)[E;L] á®¢¯ ¤ îâ.

�á«¨ ä®à¬ «¨§®¢ âì �� ¯®áà¥¤áâ¢®¬ ã«ìâà ä¨«ìâà  �� (E;L), â® (¢ ª®¬¯ ªâ¨ä¨æ¨àã¥¬®¬
á«ãç ¥) á®¡«î¤¥­¨¥ E-®£à ­¨ç¥­¨ï ï¢«ï¥âáï ­¥®¡å®¤¨¬ë¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨¥¬ â®£®, çâ®
á®®â¢¥âáâ¢ãîé¥¥ �� ä®à¬¨àã¥â â®çªã ��.

� ¬¥ç ­¨¥ 3.1. � á¢ï§¨ á â¥®à¥¬®© 2.1 ¨ ¯à¥¤«®¦¥­¨¥¬ 3.2 ®â¬¥â¨¬ ®¤­® ¯à®áâ®¥ ¯à¥¤áâ -
¢«¥­¨¥ �� AS. � ¯®¬­¨¬, çâ® á ¬® íâ® �� ¡ë«® ¢¢¥¤¥­® ¡¥§ ¨á¯®«ì§®¢ ­¨ï L, ¢ â® ¢à¥¬ï ª ª
â¥®à¥¬  2.1 ¤ ¥â ¯à¥¤áâ ¢«¥­¨¥ íâ®£® �� ¢ â¥à¬¨­ å �� (E;L). �¤¥áì áãé¥áâ¢¥­­® ãá«®¢¨¥
2.1. �­® ­¥¯à¥¬¥­­® ¢ë¯®«­ï¥âáï ¯à¨ L = P(E). �®« £ ¥¬ ¤® ª®­æ  ¤ ­­®£® à §¤¥«  ¯®á«¥¤­¥¥
à ¢¥­áâ¢® ¢ë¯®«­¥­­ë¬: ¢ ¯à¥¤¥« å ¤ ­­®£® § ¬¥ç ­¨ï L ¥áâì �- «£¥¡à  ¢á¥å ¯®¤¬­®¦¥áâ¢ E.
�á«¨ M | ¬­®¦¥áâ¢®, â® ç¥à¥§ Fin(M) ®¡®§­ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å ­¥¯ãáâëå ª®­¥ç­ëå ¯®¤¬­®-
¦¥áâ¢ M . �¥à¥§ Z(E) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å æ¥­âà¨à®¢ ­­ëå á¥¬¥©áâ¢ ¯®¤¬­®¦¥áâ¢ E:

ZE ,

n
H 2 P 0(P(E))

��� \
H2K

H 6= ; 8K 2 Fin(H)
o
:

�®£¤  á ãç¥â®¬ á¢®©áâ¢, ãáâ ­®¢«¥­­ëå ¢ [9], [10], «¥£ª® ¯à®¢¥à¨âì

AS = fz 2 H j E [ h�1[N 0
�
(z)] 2 ZEg (3.22)

(­ ¯à., [10], c. 77); (3.22) | ¯à®áâ®¥ á«¥¤áâ¢¨¥ â¥®à¥¬ë 2.1, £¤¥ á«¥¤ã¥â ¯®« £ âì L = P(E). �§
(3.22) ¨¬¥¥¬: ¥á«¨ z 2 AS, â®

X \ h�1(S) 6= ; 8X 2 E ; 8S 2 N�(z): (3.23)

� (3.22), (3.23) ¨¬¥¥¬ ¢ ¦­ãî å à ªâ¥à¨áâ¨ªã  á¨¬¯â®â¨ç¥áª¨ ¤®áâ¨¦¨¬ëå í«¥¬¥­â®¢ H:
®ªà¥áâ­®áâ¨ íâ¨å í«¥¬¥­â®¢ ¤®«¦­ë ®¯à¥¤¥«¥­­ë¬ ®¡à §®¬ ª®àà¥«¨à®¢ âì á á¥¬¥©áâ¢®¬ E .

4. �®¬¯ ªâ ¯à¨¡«¨¦¥­­ëå à¥è¥­¨©, ä®à¬¨àãîé¨å ¬­®¦¥áâ¢® ¯à¨âï¦¥­¨ï

�áî¤ã ¢ ¤ ­­®¬ à §¤¥«¥ ¯®« £ ¥¬, çâ® L | ¯®«ã «£¥¡à  ¯®¤¬­®¦¥áâ¢ E ([2], c. 57; [5], c. 22;
[6], c. 38; [11], x I.6). �â ª, ¨§ãç ¥¬ �� (E;L) á ¯®«ã «£¥¡à®© ¬­®¦¥áâ¢ (­¥ ¨áª«îç ¥¬, ª®-
­¥ç­®, ¢®§¬®¦­®áâ¨ â®£®, çâ® L |  «£¥¡à  ¨«¨ �- «£¥¡à  ¯®¤¬­®¦¥áâ¢ E). �¤¥áì ¯¥à¥¢¥¤¥¬
â¥®à¥¬ã 3.1 ­  ï§ëª ª®­¥ç­®- ¤¤¨â¨¢­ëå (0; 1)-¬¥à, ¨á¯®«ì§ãï å®à®è® ¨§¢¥áâ­®¥ ¯à¥¤áâ ¢«¥­¨¥
â ª¨å ¬¥à ¢ â¥à¬¨­ å ã«ìâà ä¨«ìâà®¢ �� (E;L). �¢¥¤¥¬ ­¥ª®â®àë¥ ­®¢ë¥ ®¡®§­ ç¥­¨ï. �¥à¥§
A (L) ®¡®§­ ç¨¬ ¬­®¦¥áâ¢® ¢á¥å ¢¥é¥áâ¢¥­­®§­ ç­ëå ª®­¥ç­®- ¤¤¨â¨¢­ëå ¬¥à ®£à ­¨ç¥­­®©
¢ à¨ æ¨¨, ®¯à¥¤¥«¥­­ëå ­  L; A (L) ª ª «¨­¥©­®¥ ¯à®áâà ­áâ¢® («¨­¥©­ë¥ ®¯¥à æ¨¨ ¨ ¯®àï-
¤®ª ­  ¯à®áâà ­áâ¢ å ¢¥é¥áâ¢¥­­®§­ ç­ëå äã­ªæ¨© ®¯à¥¤¥«ï¥¬ ¯®â®ç¥ç­®) ¯®à®¦¤¥­® ª®­ãá®¬
(add)+[L] ¢á¥å ­¥®âà¨æ â¥«ì­ëå ¢¥é¥áâ¢¥­­®§­ ç­ëå ª®­¥ç­®- ¤¤¨â¨¢­ëå ¬¥à ­  L. �®« £ ¥¬
P(L) , f� 2 (add)+[L] j �(E) = 1g, ¯®«ãç ï ¬­®¦¥áâ¢® ¢á¥å ª®­¥ç­®- ¤¤¨â¨¢­ëå ¢¥à®ïâ­®áâ¥©
­  L; á«¥¤ãï [5], [6], [9], [10], [12], ç¥à¥§ T(L) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å � 2 P(L) â ª¨å, çâ®
8L 2 L (�(L) = 0)_(�(L) = 1). � §ë¢ ¥¬ ¤«ï ªà âª®áâ¨ â ª¨¥ ª®­¥ç­®- ¤¤¨â¨¢­ë¥ ¢¥à®ïâ­®áâ¨
(0; 1)-¬¥à ¬¨,

T(L) � P(L) � (add)+[L] � A (L):

� ¯à®áâà ­áâ¢¥ B (E) ¢á¥å ®£à ­¨ç¥­­ëå ¢¥é¥áâ¢¥­­®§­ ç­ëå äã­ªæ¨© ­  E á âà ¤¨æ¨®­­®©
sup-­®à¬®© k � k ([13], c. 261) ¢ë¤¥«ï¥¬ «¨­¥©­®¥ ¬­®£®®¡à §¨¥ B0(E;L) ¢á¥å áâã¯¥­ç âëå ¢ á¬ë-
á«¥ �� (E;L) ¢¥é¥áâ¢¥­­®§­ ç­ëå äã­ªæ¨© ­  E ([2], £«. 3; [5], £«. 4; [6], £«. 3). � ¬ëª ­¨¥
B0(E;L) ¢ (B (E); k � k) (â. ¥. ¢ B (E) á â®¯®«®£¨¥© sup-­®à¬ë) ®¡®§­ ç ¥¬ ç¥à¥§ B(E;L), ª ª ¨ ¢
[2], [5], [6], ¯®«ãç ï  ­ «®£ ¯à®áâà ­áâ¢  B(S;�) ([13], á¬. â ª¦¥ [14]). �à®áâà ­áâ¢® B(E;L),
ª ª ¯®¤¯à®áâà ­áâ¢® (B (E); k � k), ï¢«ï¥âáï ¡ ­ å®¢ë¬,   ¯à®áâà ­áâ¢® B�(E;L), â®¯®«®£¨ç¥-
áª¨ á®¯àï¦¥­­®¥ ª B(E;L), ¨§®¬¥âà¨ç¥áª¨ ¨§®¬®àä­® A (L) á ­®à¬®©-¢ à¨ æ¨¥©, ¯®á«¥¤­ïï
¨¬¥­ã¥âáï ®¡ëç­® á¨«ì­®© ­®à¬®© A (L). �®§­¨ª îé ï ¯à¨ â ª®¬ ®â®¦¤¥áâ¢«¥­¨¨ B�(E;L) ¨

69



A (L) ¥áâ¥áâ¢¥­­ ï �-á« ¡ ï â®¯®«®£¨ï ��(L) ¬­®¦¥áâ¢  A (L) ¯®à®¦¤ ¥â «®ª «ì­® ¢ë¯ãª«ë©
�-ª®¬¯ ªâ

(A (L); ��(L)); (4.1)

ª®â®àë© ï¢«ï¥âáï «®ª «ì­® ¢ë¯ãª«ë¬ ®â¤¥«¨¬ë¬ �-ª®¬¯ ªâ­ë¬ ��. �á«®¢¨ï ª®¬¯ ªâ­®áâ¨
¢ �� (4.1) ®¯à¥¤¥«ïîâáï ¨§¢¥áâ­®© â¥®à¥¬®© �« ®£«ã ([13], £«. V). � ç áâ­®áâ¨ ([6], c. 303),

(T(L); ��
T
(L)); (4.2)

£¤¥ ��
T
(L) ï¢«ï¥âáï â®¯®«®£¨¥© T(L), ¨­¤ãæ¨à®¢ ­­®© ¨§ (4.1), ¥áâì ­¥¯ãáâ®© ª®¬¯ ªâ, ¢ ª®â®àë©

¯®£àã¦ ¥âáï E ¢ ¢¨¤¥ ¢áî¤ã ¯«®â­®£® ¯®¤¬­®¦¥áâ¢ . � ­­ë© ª®¬¯ ªâ ï¢«ï¥âáï ­ã«ì¬¥à­ë¬
([6], ác. 44, 45, 306; ¢ á¢ï§¨ á ¯®­ïâ¨¥¬ ­ã«ì¬¥à­®áâ¨ �� á¬. [4], c. 529). �«¥¤ãï ([6], c. 301) ¢¢®¤¨¬
¤«ï ª ¦¤®£® á¥¬¥©áâ¢  H 2 P(L) ¥£® ¨­¤¨ª â®à ¢ L: XH ¤¥©áâ¢ã¥â ¨§ L ¢ ¤¢®¥â®ç¨¥ f0; 1g ¯®
¯à ¢¨«ã

(XH(L) , 1 8L 2 H)&(XH(�) , 0 8� 2 L n H):

�®£¤  ([6], c. 303) ¨¬¥¥â ¬¥áâ® à ¢¥­áâ¢®

T(L) = fXF : F 2 F
�

0 (L)g: (4.3)

�®«¥¥ â®£®, F 7�! XF : F�0 (L) �! T(L) | ¡¨¥ªæ¨ï F�0 (L) ­  T(L).
�á«¨ Z 2 P(L), â® ç¥à¥§ T0(L j Z) ãá«®¢¨¬áï ®¡®§­ ç âì ¬­®¦¥áâ¢® ¢á¥å � 2 T(L) â ª¨å,

çâ® �(L) = 1 8L 2 Z. �á«¨ Z 2 P(L), F 2 F
�
0 (L), � 2 T(L) ¨ � = XF , â®

(� 2 T
0(L j Z))() (F 2 F

0
� (L j Z)): (4.4)

�á¯®«ì§®¢ ¢ (4.3), (4.4), ¬®¦­® ¯¥à¥¢¥áâ¨ ãâ¢¥à¦¤¥­¨ï à §¤¥«®¢ 3, 4 ­  ï§ëª (0; 1)-¬¥à (­ ¯®-
¬­¨¬, çâ® ãá«®¢¨¥ 2.1 ¯à¥¤¯®« £ ¥âáï ¢ë¯®«­¥­­ë¬).

�à¥¤«®¦¥­¨¥ 4.1. AS = fz 2H j T0(L j E [ h�1[N 0
�
(z)]) 6= ;g.

�®ª § â¥«ìáâ¢® ï¢«ï¥âáï ®ç¥¢¨¤­ë¬ á«¥¤áâ¢¨¥¬ â¥®à¥¬ë 2.1, (4.3) ¨ (4.4). �®  ­ «®£¨¨ á
(3.7) ¯®« £ ¥¬

(T � sol)[E;L] ,
[
z2H

T
0(L j E [ h�1[N 0

�
(z)]); (4.5)

¯®«ãç ï ¯®¤¬­®¦¥áâ¢® T(L), (4.5) ¥áâì ¬­®¦¥áâ¢® ¢á¥å � 2 T(L) â ª¨å, çâ® 9z 2 H:

�(L) = 1 8L 2 E [ h�1[N 0
�
(z)]: (4.6)

� ãç¥â®¬ (4.3), (4.4) ¨ ¯®áâà®¥­¨© à §¤¥«  3 ¬®¦­® à áá¬ âà¨¢ âì (4.6) ª ª ¢ à¨ ­â  á¨¬¯â®â¨-
ç¥áª®© à¥ «¨§ æ¨¨ z ¢ ãá«®¢¨ïå E-®£à ­¨ç¥­¨ï. �à¨ íâ®¬ (0; 1)-¬¥àë ¨§ ¬­®¦¥áâ¢  (4.5) ¬®£ãâ
à áá¬ âà¨¢ âìáï ª ª ��, ä®à¬¨àãîé¨¥ (á¬. ¯à¥¤«®¦¥­¨¥ 4.1) �� AS. � ¬® á¢®©áâ¢® (4.6) ¨¬¥-
¥â á¬ëá«  á¨¬¯â®â¨ç¥áª®© à¥ «¨§ã¥¬®áâ¨ â®çª¨ z 2 H. �¥©áâ¢¨â¥«ì­®, ¥á«¨ � 2 T(L) à¥ «¨§ã¥â
z ¢ á¬ëá«¥ (4.6), â®, ¯®¤¡¨à ï á ãç¥â®¬ (4.3) ã«ìâà ä¨«ìâà F 2 F

�
0 (L) á® á¢®©áâ¢®¬ � = XF , ¢

á¨«ã (4.4) ¨¬¥¥¬ F 2 F
0
�(L j E[h�1[N 0

�
(z)]). �¥¯¥àì á«¥¤ã¥â ¨á¯®«ì§®¢ âì à ááã¦¤¥­¨ï à §¤¥«  3

(á¬. (3.7)), ¯à¨¢®¤ïé¨¥ ª ®áãé¥áâ¢«¥­¨î (2.7) ¤«ï à æ¨®­ «ì­® ¯®¤®¡à ­­®© (¯® F) ­ ¯à ¢«¥­-
­®áâ¨ ¢ E. �á«¨ ¦¥, ­ ¯à®â¨¢, ¨¬¥¥¬ (2.7) ¤«ï ª ª®©-â® ­ ¯à ¢«¥­­®áâ¨ ¢ E, â® ¯® à¥æ¥¯âã (2.4)
ª®­áâàã¨àã¥âáï ä¨«ìâà F� ¢ �� (E;L) á® á¢®©áâ¢ ¬¨, § «®¦¥­­ë¬¨ ¢ (3.1), ¯®á«¥ ç¥£® ¬®¦­®
¯®¤®¡à âì ã«ìâà ä¨«ìâà F� 2 F

�
0 (L) â ª®©, çâ® F� � F�, ¨, ­ ª®­¥æ, ¯®áâà®¨âì � 2 T(L) ¢ ¢¨¤¥

XF� , á¢®©áâ¢® (4.6) ¯à¨ íâ®¬ ¡ã¤¥â ¢ë¯®«­¥­®.

�à¥¤«®¦¥­¨¥ 4.2. �ãáâì (H; �) | å ãá¤®àä®¢® ��. �®£¤  8� 2 (T � sol)[E;L] 9!z 2 H :
�(L) = 1 8L 2 h�1[N 0

�
(z)].
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�®ª § â¥«ìáâ¢®. �ë¡¥à¥¬ ¯à®¨§¢®«ì­® � 2 (T� sol)[E;L]. � ãç¥â®¬ (4.5) ¯®¤¡¥à¥¬ z0 2 H
â ª, çâ®¡ë � 2 T

0(L j E [ h�1[N 0
�
(z0)]). �®£¤ 

�(L) = 1 8L 2 h�1[N 0
�
(z0)]:

�ãáâì â¥¯¥àì z� 2 H ®¡« ¤ ¥â á¢®©áâ¢®¬ �(L) = 1 8L 2 h�1[N 0
�
(z�)]. � ¯®¬­¨¬, çâ® � 2 T(L).

� ãç¥â®¬ (4.3) ¯®¤¡¥à¥¬ ã«ìâà ä¨«ìâà F 2 F
�
0 (L) â ª, çâ®¡ë � = XF . �§ (4.4) ¨¬¥¥¬

F 2 F
0
�(L j E [ h�1[N 0

�
(z0)]) (4.7)

¨ ¢ á¨«ã (3.7) F 2 (F�0 � sol)[E;L], â®£¤ , ¢ ç áâ­®áâ¨, F 2 (F� � sol)[E;L]. �§ ¯à¥¤«®¦¥­¨ï 3.1
¯®«ãç ¥¬

9!z 2 H : h�1[N 0
�
(z)] � F : (4.8)

� ¯®¬®éìî (4.7) ¨¬¥¥¬ ¢«®¦¥­¨¥ h�1[N 0
�
(z0)] � F . �«¥¤®¢ â¥«ì­®, á ãç¥â®¬ (4.8)

(h�1[N 0
�
(z�)] � F) =) (z0 = z�): (4.9)

�® ¢ë¡®àã z� ¨ F ¨¬¥¥¬ ¯®áë«ªã ¨¬¯«¨ª æ¨¨ (4.9), â®£¤  z0 = z�.

�¥®à¥¬  4.1. �ãáâì âà¨¯«¥â (H; �;h) ï¢«ï¥âáï ª®¬¯ ªâ¨ä¨æ¨àã¥¬ë¬. �®£¤ 

(T � sol)[E;L] = T
0(L j E):

�®ª § â¥«ìáâ¢®. �§ (4.5) ¨¬¥¥¬ ¢«®¦¥­¨¥ (T�sol)[E;L] � T
0(L j E). �ë¡¥à¥¬ ¯à®¨§¢®«ì­®

� 2 T
0(L j E). �®£¤  � 2 T(L) ¨ ¯à¨ íâ®¬ (4.3) � = XF ¤«ï ­¥ª®â®à®£® F 2 F

�
0 (L). �§ (4.4)

¢ëâ¥ª ¥â (¯® ¢ë¡®àã �) á¢®©áâ¢® F 2 F
0
� (L j E) ¨ á ãç¥â®¬ â¥®à¥¬ë 3.1 F 2 (F0� � sol)[E;L].

�á¯®«ì§ãï (3.7), ¯®¤¡¥à¥¬ â ª®¥ z 2 H, çâ®

F 2 F
0
�(L j E [ h�1[N 0

�
(z)]);

íâ® ®§­ ç ¥â, ¢ ç áâ­®áâ¨, á¯à ¢¥¤«¨¢®áâì ¢«®¦¥­¨ï E [ h�1[N 0
�
(z)] � F ¨, á«¥¤®¢ â¥«ì­®, ¤«ï

� = XF ¨¬¥¥¬ (4.6). � ¨â®£¥ � 2 T
0(L j E [ h�1[N 0

�
(z)]). �§ (4.5) ¨¬¥¥¬ � 2 (T � sol)[E;L]. �â ª,

T
0(L j E) � (T � sol)[E;L], çâ® ¨ ¤®áâ ¢«ï¥â âà¥¡ã¥¬®¥ à ¢¥­áâ¢®.

�à¥¤«®¦¥­¨¥ 4.3. �á«¨ Z 2 P(L), â® T0(L j Z) | ¬­®¦¥áâ¢®, ª®¬¯ ªâ­®¥ ¢ �� (4:1).

�®ª § â¥«ìáâ¢®. �ãáâì Z 2 P(L). �­®¦¥áâ¢® T
0(L j Z) á¨«ì­® ®£à ­¨ç¥­® ([6], c. 42).

�à®¢¥à¨¬ ¥£® �-á« ¡ãî § ¬ª­ãâ®áâì. �ãáâì (D;�; ') | ­ ¯à ¢«¥­­®áâì ¢ T0(L j Z), � 2 A (L) ¨

(D;�; ')
��(L)
���! �: (4.10)

�ãáâì Z 2 Z, â®£¤  '(d)(Z) = 1 8d 2 D. �­®¦¥áâ¢® T(L) ª®¬¯ ªâ­® ¢ �� (4.1) ([6], ác. 42, 303)
¨, ¢ ç áâ­®áâ¨, § ¬ª­ãâ® ¢ íâ®¬ ��. �®áª®«ìªã (D;�; ') | ­ ¯à ¢«¥­­®áâì ¢ T(L), ¨§ (4.10)
¨¬¥¥¬ á¢®©áâ¢® � 2 T(L). �®íâ®¬ã ([5], c. 36) ¢ á¨«ã (4.10)

(D;�; ')
�
�

T
(L)

���! �; (4.11)

¯à¨ç¥¬ ([6], ác. 303, 305) ��
T
(L) á®¢¯ ¤ ¥â á â®¯®«®£¨¥© T(L), ¨­¤ãæ¨à®¢ ­­®© ¨§ â¨å®­®¢áª®£®

¯à®¨§¢¥¤¥­¨ï (RL ;
L(�R)) íª§¥¬¯«ïà®¢ �� (R; �R), £¤¥ �R| ®¡ëç­ ï j�j-â®¯®«®£¨ï ¢¥é¥áâ¢¥­­®©
¯àï¬®© R, á ¨­¤¥ªá­ë¬ ¬­®¦¥áâ¢®¬ L ([6], c. 35). �®£¤  ¨§ (4.11) ¨¬¥¥¬ ([5], c. 36) áå®¤¨¬®áâì

(D;�; ')


L(�R)

����! �. �â® ®§­ ç ¥â, ¢ ç áâ­®áâ¨, çâ® ([6], c. 35) ¨¬¥¥â ¬¥áâ® áå®¤¨¬®áâì

(D;�; ('(d)(Z))d2D)
�R�! �(Z):

� ¨â®£¥ �(Z) = 1. �â ª, �(L) = 1 8L 2 Z. �«¥¤®¢ â¥«ì­®, � 2 T
0(L j Z). �®áª®«ìªã ¢ë¡®à

(D;�; ') ¨ � á® á¢®©áâ¢®¬ (4.10) ¡ë« ¯à®¨§¢®«ì­ë¬, ãáâ ­®¢«¥­® á¢®©áâ¢® § ¬ª­ãâ®áâ¨ T0(L j Z)
¢ �� (4.1), çâ® á ãç¥â®¬ ã¦¥ ã¯®¬¨­ ¢è¥©áï á¨«ì­®© ®£à ­¨ç¥­­®áâ¨ ¬­®¦¥áâ¢  T

0(L j Z)
®§­ ç ¥â ([6], c. 42) ª®¬¯ ªâ­®áâì íâ®£® ¬­®¦¥áâ¢  ¢ á¬ëá«¥ (4.1).
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�§ ¯à¥¤«®¦¥­¨ï 4.3 ¢ëâ¥ª îâ á«¥¤ãîé¨¥ á¢®©áâ¢ :
1) T0(L j E) ¥áâì ¬­®¦¥áâ¢®, ª®¬¯ ªâ­®¥ ¢ �� (4.1);
2) ¥á«¨ z 2 H, â® T0(L j E [ h�1[N 0

�
(z)]) ¥áâì ¬­®¦¥áâ¢®, ª®¬¯ ªâ­®¥ ¢ �� (4.1);

3) ¬­®¦¥áâ¢® (T� sol)[E;L] � T
0(L j E) ¯à¥¤ª®¬¯ ªâ­® ¢ �� (4.1): § ¬ëª ­¨¥ (T� sol)[E;L]

¢ (4.1) ª®¬¯ ªâ­®;
4) ¥á«¨ âà¨¯«¥â (H; �;h) ï¢«ï¥âáï ª®¬¯ ªâ¨ä¨æ¨àã¥¬ë¬, â® (T� sol)[E;L] ¥áâì ¬­®¦¥áâ¢®,

ª®¬¯ ªâ­®¥ ¢ �� (4.1).
�®«¥§­® ®å à ªâ¥à¨§®¢ âì â ª¦¥ ã¯®¬ï­ãâë¥ ¬­®¦¥áâ¢  �� ¢ ¢¨¤¥ ¯®¤¯à®áâà ­áâ¢ ­ã«ì-

¬¥à­®£® ª®¬¯ ªâ  (4.2). �¥©áâ¢¨â¥«ì­®, ¨§ ¯à¥¤«®¦¥­¨ï (4.3) ¨¬¥¥¬ á¢®©áâ¢®: ¥á«¨ Z 2 P(L),
â® T0(L j Z) ¥áâì ¯®¤¬­®¦¥áâ¢® T(L), ª®¬¯ ªâ­®¥ ¢ �� (4.2); §¤¥áì ¨á¯®«ì§ã¥âáï á¢®©áâ¢® âà ­-
§¨â¨¢­®áâ¨ ®¯¥à æ¨¨ ¯¥à¥å®¤  ª ¯®¤¯à®áâà ­áâ¢ã ��. �¢®©áâ¢  1){4) ¬®£ãâ à áá¬ âà¨¢ âìáï
ª ª ãâ¢¥à¦¤¥­¨ï ® ª®¬¯ ªâ­®áâ¨ ¨ ¯à¥¤ª®¬¯ ªâ­®áâ¨ ¢ �� (4.2). �á®¡® ®â¬¥â¨¬ ª®¬¡¨­ æ¨î
â¥®à¥¬ë 4.1 ¨ á¢®©áâ¢ 1), 4).

� ¬¥â¨¬, çâ® ª á«ãç î ª®¬¯ ªâ¨ä¨æ¨àã¥¬®£® âà¨¯«¥â  (H; �;h) ¬®¦­®, ¢ ç áâ­®áâ¨, á¢¥-
áâ¨ ¯®áâ ­®¢ªã, ¨§ãç ¥¬ãî ¢ ([15], xx 8, 9), ¤«ï ª®â®à®© ¨á¯®«ì§®¢ ­¨¥ ­¥ â®«ìª® á¥ª¢¥­æ¨ «ì-
­ëå �� áãé¥áâ¢¥­­®. �¥çì ¨¤¥â ®¡ ã¯à ¢«¥­¨¨ «¨­¥©­®© á¨áâ¥¬®©, ã ª®â®à®© ª®íää¨æ¨¥­âë
¯à¨ ã¯à ¢«¥­¨¨ ®¯à¥¤¥«ïîâáï à §àë¢­ë¬¨ äã­ªæ¨ï¬¨ ­  ª®­¥ç­®¬ ¯à®¬¥¦ãâª¥ ¢à¥¬¥­¨ ([15],
ác. 68, 69). � ­­ ï ¯®áâ ­®¢ª  ¬®¦¥â ¡ëâì ®á«®¦­¥­  ­¥«¨­¥©­®áâìî, å à ªâ¥à¨§ãîé¥© ¡¥-
§ë­¥àæ¨®­­®¥ ¯à¥®¡à §®¢ ­¨¥ âà ¥ªâ®à¨¨ ¢ ([15], c. 69). �ë¡®à ã¯à ¢«ïîé¥© äã­ªæ¨¨ ¬®¦¥â
¡ëâì áâ¥á­¥­ ¯à¨ íâ®¬ ãá«®¢¨¥¬ ­  í­¥à£®à¥áãàá ¢ ä®à¬¥ ¨¬¯ã«ìá­®£® ®£à ­¨ç¥­¨ï (8.11) ¨§
([15], c. 71). �â® ãá«®¢¨¥, â¨¯¨ç­®¥ ¤«ï ¨­¦¥­¥à­ëå ¯®áâ ­®¢®ª § ¤ ç ã¯à ¢«¥­¨ï, ®¯à¥¤¥«ï¥â
ä ªâ¨ç¥áª¨ ¨ ª®­ªà¥â­ë© ¢ à¨ ­â \ª®¬¯ ªâ¨ä¨ª â®à " (K ; �; p; q) à §¤¥«  3. � ª, ¢ ¯à®áâ¥©è¥©
¢¥àá¨¨ § ¤ ç¨ ®¡ ¨áá«¥¤®¢ ­¨¨  á¨¬¯â®â¨ª¨ ®¡« áâ¥© ¤®áâ¨¦¨¬®áâ¨ ¯à¨ ®á« ¡«¥­¨¨ ä §®¢ëå
®£à ­¨ç¥­¨© á ¨á¯®«ì§®¢ ­¨¥¬ ®ªà¥áâ­®áâ¥© ¢ â®¯®«®£¨¨ ¯®â®ç¥ç­®© áå®¤¨¬®áâ¨ (®¯¥à â®à h
¬®¦¥â ®¯à¥¤¥«ïâìáï á®®â­®è¥­¨ï¬¨, ¯®¤®¡­ë¬¨ (9.4) ¨§ [15]) ª®¬¯ ªâ ([4], c. 208) (K ; �) ¢ ®¯à¥-
¤¥«¥­¨¨ à §¤¥«  3 ¬®¦¥â ¡ëâì § ¤ ­ ¢ ¢¨¤¥Kc ([15], c. 71) á ®â­®á¨â¥«ì­®© �-á« ¡®© â®¯®«®£¨¥©,
®â¢¥ç îé¥© ¯®¤¯à®áâà ­áâ¢ã �� â¨¯  (4.1). �®£¤  ®¯¥à â®à p ¢ ®¯à¥¤¥«¥­¨¨ à §¤¥«  3 á®®â-
¢¥âáâ¢ã¥â ¯®£àã¦¥­¨î ®¡ëç­ëå ã¯à ¢«¥­¨© ¢ ¯à®áâà ­áâ¢® ®¡®¡é¥­­ëå í«¥¬¥­â®¢ ­  ®á­®¢¥
¯®áâà®¥­¨ï ­¥®¯à¥¤¥«¥­­®£® ¨­â¥£à «  ¯® á®®â¢¥âáâ¢ãîé¥¬ã áã¦¥­¨î ¬¥àë �¥¡¥£  ([15], c. 71),
  ­¥¯à¥àë¢­ë© ®¯¥à â®à q ¬®¦¥â ¡ëâì § ¤ ­ ¢ ä®à¬¥ á®®â­®è¥­¨ï (8.8) ¨§ ([15], c. 70). � íâ®¬
á«ãç ¥ (3.7) ¨ (4.5) ¬®¦­® ¨á¯®«ì§®¢ âì á æ¥«ìî ®¯à¥¤¥«¥­¨ï ¬­®¦¥áâ¢  ��, ä®à¬¨àãîé¨å
¢¥áì¬  ¢ ¦­ë© ­  ¯à ªâ¨ª¥ â¨¯ ��, å à ªâ¥à¨§ãîé¨© ¢ëè¥ã¯®¬ï­ãâãî  á¨¬¯â®â¨ªã ®¡« -
áâ¥© ¤®áâ¨¦¨¬®áâ¨ ¯à¨ ¯®á«¥¤®¢ â¥«ì­®¬ ®á« ¡«¥­¨¨ ®£à ­¨ç¥­¨© âà ¥ªâ®à­®£® å à ªâ¥à .
�¥®à¥¬ë 3.1 ¨ 4.1 ¢¯®«­¥ ¯à¨¬¥­¨¬ë ª íâ®© ¯®áâ ­®¢ª¥ (E ®¯à¥¤¥«ï¥âáï §¤¥áì á¥à¨¥© ®á« ¡«¥­-
­ëå ãá«®¢¨© ­  âà ¥ªâ®à¨î). � ­­®¥ ¯à¥¤áâ ¢«¥­¨¥ ¬­®¦¥áâ¢  �� áãé¥áâ¢¥­­® ¨ ¢ § ¤ ç¥ ®¡
¨áá«¥¤®¢ ­¨¨  á¨¬¯â®â¨ª¨ ¯ãçª®¢ ¤®¯ãáâ¨¬ëå âà ¥ªâ®à¨© ¯à¨ ¯®á«¥¤®¢ â¥«ì­®¬ ®á« ¡«¥­¨¨
ä §®¢ëå ®£à ­¨ç¥­¨© (á¬. ¯à¥®¡à §®¢ ­¨ï â¨¯  (8.9) ¨§ ([15], c. 70)); ¢ íâ®© á¢ï§¨ á¬. ¯à¨¬¥àë
¨ ª®­áâàãªæ¨¨ ®á« ¡«¥­­ëå ãá«®¢¨© ­  âà ¥ªâ®à¨î ¢ [16]. �â¬¥â¨¬ §¤¥áì ¦¥ ®¡é¨¥ ¯®áâ ­®¢ª¨
§ ¤ ç ¨¬¯ã«ìá­®£® ã¯à ¢«¥­¨ï «¨­¥©­ë¬¨ á¨áâ¥¬ ¬¨ á ¨á¯®«ì§®¢ ­¨¥¬ ®¡®¡é¥­­ëå äã­ªæ¨©
¢ [17].

�¨â¥à âãà 

1. �¥««¨ �¦.�. �¡é ï â®¯®«®£¨ï. { �.: � ãª , 1981. { 431 á.
2. Chentsov A.G. Finitely additive measures and relaxations of extremal problems. { New York,

London, and Moscow: Plenum Publishing Corporation, 1996. { 244 p.
3. �ãà â®¢áª¨© �., �®áâ®¢áª¨© �. �¥®à¨ï ¬­®¦¥áâ¢. { �.: �¨à, 1970. { 416 á.
4. �­£¥«ìª¨­£ �. �¡é ï â®¯®«®£¨ï. { �.: �¨à, 1986. { 751 á.
5. Chentsov A.G. and Morina S.I. Extensions and relaxations. { Dordrecht{Boston{London: Kluwer

Academic Publishers, 2002. { 408 p.

72



6. Chentsov A.G. Asymptotic attainability. { Dordrecht{Boston{London: Kluwer Academic
Publishers, 2002. { 322 p.

7. � à£  �¦. �¯â¨¬ «ì­®¥ ã¯à ¢«¥­¨¥ ¤¨ää¥à¥­æ¨ «ì­ë¬¨ ¨ äã­ªæ¨®­ «ì­ë¬¨ ãà ¢­¥­¨ï-

¬¨. { �.: � ãª , 1977. { 624 á.
8. �­£ �. �¥ªæ¨¨ ¯® ¢ à¨ æ¨®­­®¬ã ¨áç¨á«¥­¨î ¨ â¥®à¨¨ ®¯â¨¬ «ì­®£® ã¯à ¢«¥­¨ï. { �.:

�¨à, 1970. { 488 á.
9. �¥­æ®¢ �.�. �¢ã§­ ç­ë¥ ¬¥àë ª ª ®¡®¡é¥­­ë¥ í«¥¬¥­âë: ¯à®¡«¥¬  à áè¨à¥­¨ï á¨áâ¥¬ë

ãá«®¢¨© // �®ª«. ���. { 2000. { T. 374. { ò5. { C. 611{614.
10. Chentsov A.G. Two-valued measures and zero-dimensional topologies // Functional Di�erential

Equations. { 2002. { V. 9. { ò1{2. { P. 71{89.
11. �¥¢¥ �. � â¥¬ â¨ç¥áª¨¥ ®á­®¢ë â¥®à¨¨ ¢¥à®ïâ­®áâ¥©. { �.: �¨à, 1969. { 309 á.
12. Chentsov A.G. Two-valued measures: �nite additivity and countable additivity // Functional

Di�erential Equations. { 2000. { ò3{4. { P. 231{257.
13. � ­ä®à¤ �., �¢ àæ �¦.�. �¨­¥©­ë¥ ®¯¥à â®àë. �¡é ï â¥®à¨ï. { �.: �­. «¨â., 1962. {

895 á.
14. Bhaskara Rao K.P.S., Bhaskara Rao M. Theory of charges. A study of �nitely additive measures.

{ N. Y.: Acad. Press, 1983. { 253 p.
15. �¥­æ®¢ �.�. � ¢®¯à®áã ® ¯®áâà®¥­¨¨ ª®àà¥ªâ­ëå à áè¨à¥­¨© ¢ ª« áá¥ ª®­¥ç­®- ¤¤¨â¨¢­ëå

¬¥à // �§¢. ¢ã§®¢. � â¥¬ â¨ª . { 2002. { ò 2. { C. 58{80.
16. Chentsov A.G. Universal properties of generalized integral constraints in the class of �nitely

additive measures // Functional Di�erential Equations. { 1998. { V. 5. { ò1{2. { P. 69{105.
17. �à á®¢áª¨© �.�. �¥®à¨ï ã¯à ¢«¥­¨ï ¤¢¨¦¥­¨¥¬. { �.: � ãª , 1968. { 475 á.

�­áâ¨âãâ ¬ â¥¬ â¨ª¨ ¨ �®áâã¯¨« 

¬¥å ­¨ª¨ �à «ìáª®£® ®â¤¥«¥­¨ï 01.04.2003
�®áá¨©áª®© �ª ¤¥¬¨¨ ­ ãª

73


