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� áá¬ âà¨¢ ¥âáï ¢®¯à®á ® ª®¬¯ ªâ¨ä¨ª æ¨¨ ¯ãçª  âà ¥ªâ®à¨© «¨¥©®© ã¯à ¢«ï¥¬®© á¨-
áâ¥¬ë á ¨¬¯ã«ìáë¬¨ ®£à ¨ç¥¨ï¬¨ ¨ à §àë¢®áâìî ¢ ª®íää¨æ¨¥â å ¯à¨ ã¯à ¢«¥¨¨. �¡-
áã¦¤ ¥âáï § ¤ ç  ® ¯®áâà®¥¨¨ § ¬ëª ¨ï ¯ãçª  âà ¥ªâ®à¨© ¢ â¥å á«ãç ïå, ª®£¤  âà¥¡ã¥¬ ï
ª®¬¯ ªâ¨ä¨ª æ¨ï ¥¢®§¬®¦ . � ®á®¢¥ ¯à¥¤« £ ¥¬ëå ¯à¥¤áâ ¢«¥¨© «¥¦¨â ¯®áâà®¥¨¥ ®¡®¡-
é¥®© ã¯à ¢«ï¥¬®© á¨áâ¥¬ë á ¯à¨¬¥¥¨¥¬ ª®¥ç®- ¤¤¨â¨¢ëå ã¯à ¢«¥¨©-¬¥à.

1. �¢¥¤¥¨¥

� áâ®ïé¥¥ ¨áá«¥¤®¢ ¨¥ á¢ï§ ® c ¢®¯à®á®¬ ® § ¬ëª ¨¨ ¢ â®¯®«®£¨¨ ¯®â®ç¥ç®© áå®¤¨-
¬®áâ¨ ¯ãçª  âà ¥ªâ®à¨© «¨¥©®© ã¯à ¢«ï¥¬®© á¨áâ¥¬ë á ¢®§¬®¦ë¬ ¥«¨¥©ë¬ ¡¥§¨¥àæ¨-
®ë¬ ¯à¥®¡à §®¢ ¨¥¬ ¢ ãá«®¢¨ïå, ª®£¤  1) ¢ ª®íää¨æ¨¥â å ¯à¨ ã¯à ¢«¥¨¨ à¥ «¨§ãîâáï
à §àë¢ë¥ § ¢¨á¨¬®áâ¨ ¨ 2) ¨¬¥îâáï, ¢®§¬®¦®, ¨¬¯ã«ìáë¥ ®£à ¨ç¥¨ï â®£® ¨«¨ ¨®£® â¨¯ .
�â «® ¡ëâì, ¯® ãá«®¢¨ï¬ § ¤ ç¨ ¢ á¨áâ¥¬¥ ¢®§¬®¦¥ íää¥ªâ, ¨¬¥îé¨© á¬ëá« ¯à®¨§¢¥¤¥¨ï
à §àë¢®© äãªæ¨¨   ®¡®¡é¥ãî. � áá¬®âà¨¬ á¨áâ¥¬ã

_x(t) = A(t)x(t) + f(t)b(t) (1.1)

¢ n-¬¥à®¬ ä §®¢®¬ ¯à®áâà áâ¢¥ Rn , ¤«ï ª®â®à®© ¯à®¬¥¦ãâ®ª ¢à¥¬¥¨ ¥¥ äãªæ¨®¨à®¢ ¨ï
I0 = [t0; #0] (t0 < #0) ª®¥ç¥. � ¤ ® â ª¦¥  ç «ì®¥ ãá«®¢¨¥ x(t0) = x0 2 R

n . �à¥¤¯®« £ ¥¬,
çâ® A(�) = (A(t); t 2 I0) ¥áâì n � n-¬ âà¨æ â   I0, ¢á¥ ª®¬¯®¥âë ª®â®à®£® ¥¯à¥àë¢ë.
� ª ç¥áâ¢¥ b = b(�) ¨á¯®«ì§ã¥¬ n-¢¥ªâ®à-äãªæ¨î   I = [t0; #0[ á ª®¬¯®¥â ¬¨ b1; : : : ; bn;
¯®á«¥¤¨¥ ¯à¥¤¯®« £ ¥¬ ®£à ¨ç¥ë¬¨ ¡®à¥«¥¢áª¨¬¨ äãªæ¨ï¬¨   I. � ª ç¥áâ¢¥ f â ª¦¥ ¡ã-
¤¥¬ ¤®¯ãáª âì ¨á¯®«ì§®¢ ¨¥ (¢ (1.1)) ®£à ¨ç¥ëå ¢¥é¥áâ¢¥®§ çëå ¡®à¥«¥¢áª¨å äãªæ¨©
  I; ¬®¦¥áâ¢® ¢á¥å â ª¨å äãªæ¨© ®¡®§ ç¨¬ á¥©ç á ç¥à¥§ F . �¥à¥§ � = �(�; �) ®¡®§ ç ¥¬
äã¤ ¬¥â «ìãî ¬ âà¨æã à¥è¥¨© ®¤®à®¤®© á¨áâ¥¬ë _x = A(t)x. �«ï f 2 F ®¯à¥¤¥«ï¥âáï
(¥¤¨áâ¢¥®¥) à¥è¥¨¥ 'f á¨áâ¥¬ë (1.1), ï¢«ïîé¥¥áï ¥¯à¥àë¢®© n-¢¥ªâ®à-äãªæ¨¥©   I0 ¨
å à ªâ¥à¨§ã¥¬®¥ ä®à¬ã«®© �®è¨ [1] (á¬. â ª¦¥ [2], c. 39):

'f (t) = �(t; t0)x0 +
Z
[t0;t[

f(�)�(t; �)b(�)m(d�) 8t 2 I0: (1.2)

�¤¥áì m | ¬¥à  �¥¡¥£ {�®à¥«ï   I, â. ¥. á«¥¤ ¬¥àë �¥¡¥£    �- «£¥¡àã ¡®à¥«¥¢áª¨å ¯®¤¬®-
¦¥áâ¢ (¯/¬) I. �à¥¤¯®« £ ¥¬, çâ® § ¤ ® ¥¯à¥àë¢®¥ ¯à¥®¡à §®¢ ¨¥ � : Rn �! R

k , £¤¥ k |
 âãà «ì®¥ ç¨á«®, ¨ à áá¬ âà¨¢ ¥¬ k-¢¥ªâ®à-äãªæ¨î

t 7�! �('f (t)) : I0 �! R
k (1.3)

ª ª âà ¥ªâ®à¨î á¨áâ¥¬ë, ¢ª«îç îé¥© «¨¥©ë© \¡«®ª" (á¬. (1.1), (1.2)) ¨ ¥«¨¥©ë© ¡¥§¨-
¥àæ¨®ë© ¯à¥®¡à §®¢ â¥«ì �. �â ª, ã¯à ¢«ïîé¥© äãªæ¨¨ f 2 F á®¯®áâ ¢«ï¥¬ ®â®¡à ¦¥¨¥
(1.3). � ¬¥â¨¬, çâ® ã¯®¬ïãâ®¥ ª®¬¡¨¨à®¢ ¨¥ «¨¥©®£® \¡«®ª " ¨ ¥«¨¥©®£® ¡¥§¨¥àæ¨-
®®£® ¯à¥®¡à §®¢ â¥«ï è¨à®ª® ¨á¯®«ì§ã¥âáï ¢ á®¢à¥¬¥®© à ¤¨®â¥å¨ª¥ ([3], £«. 11).

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

£à âë òò06-01-00414, 04-01-96093.
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�ë¡®à f 2 F ¬®¦¥â ¡ëâì áâ¥á¥ ¢¥áì¬  âà ¤¨æ¨®ë¬ ¨¬¯ã«ìáë¬ ®£à ¨ç¥¨¥¬

Z
I

jf(t)jm(dt) � c; (1.4)

£¤¥ c 2 [0;1[ | § ¤ ®¥ ç¨á«®, ®¯à¥¤¥«ïîé¥¥ ¨¬¥îé¨©áï í¥à£®à¥áãàá. �¯à ¢«¥¨¥ f 2 F ,
ã¤®¢«¥â¢®àïîé¥¥ (1.4),  §®¢¥¬ ¤®¯ãáâ¨¬ë¬. �®¦¥áâ¢® âà ¥ªâ®à¨© (1.3), á®®â¢¥âáâ¢ãîé¥¥
¢á¥¢®§¬®¦ë¬ ¤®¯ãáâ¨¬ë¬ ¢ á¬ëá«¥ (1.4) ã¯à ¢«¥¨ï¬,  §®¢¥¬ ¯ãçª®¬ âà ¥ªâ®à¨© á¨áâ¥¬ë;
¤ ë© ¯ãç®ª ¥ ®¡« ¤ ¥â § ç áâãî á¢®©áâ¢®¬ § ¬ªãâ®áâ¨ ¢ ¥áâ¥áâ¢¥®© â®¯®«®£¨¨ ¯®â®ç¥ç-
®© áå®¤¨¬®áâ¨ ¢ ¯à®áâà áâ¢¥ fI0 �! R

kg ¢á¥å k-¢¥ªâ®à-äãªæ¨©   I0. �¥¦¤ã â¥¬ ¯®áâà®¥¨¥
§ ¬ëª ¨ï ¤ ®£® ¯ãçª  ¨ ¢ëïá¥¨¥ ¢®¯à®á  ®¡ ¥£® ª®¬¯ ªâ®áâ¨ ï¢«ï¥âáï ¢ ¦ë¬ ¯à¨ à¥-
è¥¨¨ íªáâà¥¬ «ìëå § ¤ ç ¨ à §®£® à®¤  § ¤ ç ® ¤®áâ¨¦¨¬®áâ¨ ¢ ãá«®¢¨ïå à¥« ªá æ¨¨ âà -
¥ªâ®àëå ®£à ¨ç¥¨©. �®áâà®¥¨¥ § ¬ëª ¨ï ¥áâ¥áâ¢¥® á¢ï§ë¢ âì á ¢¢¥¤¥¨¥¬ â¥å ¨«¨ ¨ëå
®¡®¡é¥ëå ã¯à ¢«¥¨©. � íâ®© á¢ï§¨ ®â¬¥â¨¬ ¯à¥¦¤¥ ¢á¥£® ¯à¥¤«®¦¥ë© �.�.�à á®¢áª¨¬
¯®¤å®¤ ([2], xx 6, 14), á ª®â®àë¬ á¢ï§ ë ¬®£¨¥ ¯®á«¥¤ãîé¨¥ ¨áá«¥¤®¢ ¨ï ¢ ®¡« áâ¨ ¨¬¯ã«ìá-
®£® ã¯à ¢«¥¨ï (á¬., ¢ ç áâ®áâ¨, [4]{[6]).

� ¬¥â¨¬, çâ® ¤ ¦¥ ¢ á«ãç ¥, ª®£¤  � | â®¦¤¥áâ¢¥®¥ ®â®¡à ¦¥¨¥ (â. ¥. k = n, �(x) � x),
¢®§¨ª îâ âàã¤®áâ¨, á¢ï§ ë¥ á â¥¬, çâ® ¢ (1.2) à¥ «¨§ã¥âáï íää¥ªâ, ¨¬¥îé¨© á¬ëá« ¯à®¨§-
¢¥¤¥¨ï à §àë¢®© äãªæ¨¨   ®¡®¡é¥ãî. �«ï ¯à¥®¤®«¥¨ï íâ¨å âàã¤®áâ¥© ¢ [7]{[9] ¡ë« 
¯à¥¤«®¦¥  ª®áâàãªæ¨ï à áè¨à¥¨ï ¯à®áâà áâ¢  ã¯à ¢«¥¨© ¢ ª« áá¥ ª®¥ç®- ¤¤¨â¨¢ëå
(ª.- .) ¬¥à, á« ¡®  ¡á®«îâ® ¥¯à¥àë¢ëå [10] ®â®á¨â¥«ì® m, «¨¡® ¯®¤å®¤ïé¥£® áã¦¥¨ï m

(¨¬¥¥âáï ¢ ¢¨¤ã ¢®§¬®¦®áâì, ¯®¤à®¡® ®¡áã¦¤ ¥¬ ï ¢® ¢â®à®© ç áâ¨ [9], ¡®«¥¥ \íª®®¬®£®"
¢ë¡®à  ¨§¬¥à¨¬®© áâàãªâãàë I, çâ® áãé¥áâ¢¥® ¢ á¢ï§¨ á ¯à¨¬¥¥¨¥¬ ª.- . ¬¥à; á¬. ¢ íâ®©
á¢ï§¨ [11], £«. III). �®§¢à é ïáì ª (1.2), § ¬¥â¨¬, çâ® \®¡ê¥ªâ®¬ à áè¨à¥¨ï" ï¢«ï¥âáï ¯® áãâ¨
¤¥«  ¢â®à®¥ á« £ ¥¬®¥, â. ¥. ¨â¥£à «ì®¥ ¯à¥®¡à §®¢ ¨¥ f . �â®  ¢®¤¨â   ¬ëá«ì ® â®¬, çâ®
ª®áâàãªæ¨î à áè¨à¥¨ï, ¨§«®¦¥ãî ä ªâ¨ç¥áª¨ ¢ [9] (á¬. ¢â®àãî ç áâì áâ âì¨), ¬®¦® ¯à¨-
¬¥ïâì ¢ ¡®«¥¥ ®¡é¨å á«ãç ïå, ª®â®àë¥ ã¦¥ ¬®£ãâ ¨ ¥ ¡ëâì á¢ï§ ë¬¨ á ª ª®©-«¨¡® á¨áâ¥¬®©
(1.1). �ë ãç¨âë¢ ¥¬ ¤ «¥¥ ¢®§¬®¦®áâì â ª¨å ®¡®¡é¥¨©, ®£à ¨ç¨¢ ïáì, ®¤ ª®, á«ãç ¥¬ áª -
«ïà®£® ã¯à ¢«¥¨ï (¢ á¢ï§¨ á ¯à¨¬¥¥¨¥¬ ¢¥ªâ®àëå ª.- . ¬¥à ¢ ª®áâàãªæ¨ïå à áè¨à¥¨©
á¬.,  ¯à., [12]{[14]).

2. �¡é¨¥ ®¡®§ ç¥¨ï ¨ ®¯à¥¤¥«¥¨ï

� ¤ «ì¥©è¥¬ ª¢ â®àë ¨ ¯à®¯®§¨æ¨® «ìë¥ á¢ï§ª¨ ¨á¯®«ì§ãîâáï â®«ìª® ¤«ï § ¬¥ë á«®-
¢¥áëå ¢ëà ¦¥¨© ¢ ¨â¥à¥á å á®ªà é¥¨ï á®®â¢¥âáâ¢ãîé¨å ä®à¬ã«¨à®¢®ª; , ®¡®§ ç ¥â ¤ -
«¥¥ à ¢¥áâ¢® ¯® ®¯à¥¤¥«¥¨î. �®¦¥áâ¢®, ¢á¥ í«¥¬¥âë ª®â®à®£® á ¬¨ ï¢«ïîâáï ¬®¦¥áâ¢ ¬¨,
 §ë¢ ¥¬ á¥¬¥©áâ¢®¬. �ë ¯à¨¨¬ ¥¬  ªá¨®¬ã ¢ë¡®à .

�¥à¥§ P(X) (ç¥à¥§ P 0(X)) ®¡®§ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å (¢á¥å ¥¯ãáâëå) ¯/¬ ¬®¦¥áâ¢  X.
�á«¨ A ¨ B | ¬®¦¥áâ¢ , â® ç¥à¥§ BA ®¡®§ ç ¥¬ ([15], c. 77) ¬®¦¥áâ¢® ¢á¥å ®â®¡à ¦¥¨© ¨§
A ¢ B; ¥á«¨ f 2 BA ¨ C 2 P(A), â®

f 1(C) , ff(x) : x 2 Cg 2 P(B)

¥áâì ®¡à § ¬®¦¥áâ¢  C ¯à¨ ®â®¡à ¦¥¨¨ f ([15], c. 81). �¥à¥§ R ®¡®§ ç ¥¬ ¢¥é¥áâ¢¥ãî ¯àï-
¬ãî, N , f1; 2; : : : g ( âãà «ìë© àï¤). � ¥ª®â®àëå ¯®á«¥¤ãîé¨å ª®áâàãªæ¨ïå ¯®âà¥¡ã¥âáï
¨á¯®«ì§®¢ âì áå®¤¨¬®áâì ¯® �®àã{�¬¨âã [16], [17]; §¤¥áì ¢ ®¡®§ ç¥¨ïå á«¥¤ã¥¬ ([9], ác. 60, 61).

�á«¨ (X; �) | â®¯®«®£¨ç¥áª®¥ ¯à®áâà áâ¢® (��), â® 1) ¤«ï M 2 P(X) ç¥à¥§ cl(M; �) ®¡®-
§ ç ¥¬ § ¬ëª ¨¥ ¬®¦¥áâ¢  M ¢ (X; �),   ç¥à¥§ � jM ®¡®§ ç ¥¬ â®¯®«®£¨î ¬®¦¥áâ¢  M ,
¨¤ãæ¨à®¢ ãî [16], [17] ¨§ (X; �); 2) ç¥à¥§ F� (ç¥à¥§ (� �comp)[X]) ®¡®§ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å
§ ¬ªãâëå (ª®¬¯ ªâëå [17], c. 196) ¢ (X; �) ¯/¬ X.
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�á«¨ (X; �1) ¨ (Y; �2) | ¤¢  ��, â® ç¥à¥§ C(X; �1; Y; �2) ®¡®§ ç ¥¬ ¬®¦¥áâ¢® ¢á¥å (�1; �2)-
¥¯à¥àë¢ëå ®â®¡à ¦¥¨© ¨§ Y X ; ¯à¨ íâ¨å ¦¥ ãá«®¢¨ïå

Ccl(X; �1; Y; �2) , ff 2 C(X; �1; Y; �2) j f 1(F ) 2 F�2 8F 2 F�1g =

= ff 2 Y X j f 1(cl(A; �1)) = cl(f 1(A); �2) 8A 2 P(X)g (2.1)

¥áâì ¬®¦¥áâ¢® ¢á¥å (�1; �2) | § ¬ªãâëå [16], [17] ®â®¡à ¦¥¨© ¨§ Y X . �á«¨ (X; �1) | ª®¬¯ ªâ-
®¥,   (Y; �2) | å ãá¤®àä®¢® ��, â®

C(X; �1; Y; �2) = Ccl(X; �1; Y; �2); (2.2)

¢ á¢ï§¨ á (2.1), (2.2) ¨ á«¥¤áâ¢¨ï¬¨ íâ¨å á®®â®è¥¨© á¬. [16], [17]. � «¥¥ ¡ã¤¥¬ ¯®« £ âì, çâ®
í«¥¬¥âëN ( âãà «ìë¥ ç¨á« ) ¥ ï¢«ïîâáï ¬®¦¥áâ¢ ¬¨, çâ® ¨áª«îç ¥â ¤¢ãá¬ëá«¥®áâì ¢
¥ª®â®àëå âà ¤¨æ¨®ëå ®¡®§ ç¥¨ïå. � ª,  ¯à¨¬¥à, ¥á«¨ S | ¬®¦¥áâ¢® ¨ r 2 N , â® ¢¬¥áâ®
S1;r, £¤¥ (§¤¥áì ¨ ¨¦¥) 1; r , fi 2 N j i � rg, ¨á¯®«ì§ã¥¬ ¢áïª¨© à § á¨¬¢®« Sr; ¢ ç áâ®áâ¨,
¯à¨ S = R ¯®«ãç ¥¬ âà ¤¨æ¨®®¥ ®¡®§ ç¥¨¥ ¤«ï r-¬¥à®£®  à¨ä¬¥â¨ç¥áª®£® ¯à®áâà áâ¢ .

�á«¨ X | ¥¯ãáâ®¥ ¬®¦¥áâ¢®,   (Y; �) ¥áâì ��, â® ç¥à¥§ 
X(�) ®¡®§ ç ¥¬ ¥áâ¥áâ¢¥ãî
â®¯®«®£¨î Y X , á®®â¢¥âáâ¢ãîéãî â¨å®®¢áª®¬ã ¯à®¨§¢¥¤¥¨î [16], [17] íª§¥¬¯«ïà®¢ (Y; �) á
¨¤¥ªáë¬ ¬®¦¥áâ¢®¬ X. � íâ®© á¢ï§¨ ®â¬¥â¨¬ á¢®©áâ¢®: ¥á«¨ P | ¥¯ãáâ®¥ ¬®¦¥áâ¢®,
(T; �) ¥áâì ��, T 6= ;, (D;�; f) |  ¯à ¢«¥®áâì ¢ ¬®¦¥áâ¢¥ T P ¨ g 2 T P , â® ([17], c. 141):

((D;�; f)

P (�)
���! g)() ((D;�; (f(d)(x))d2D)

�
�! g(x) 8x 2 P ): (2.3)

�áî¤ã ¢ ¤ «ì¥©è¥¬ «¨¥©ë¥ ®¯¥à æ¨¨, ã¬®¦¥¨¥ ¨ ¯®àï¤®ª ¢ ¯à®áâà áâ¢ å ¢¥é¥áâ¢¥®-
§ çëå äãªæ¨© ¯®¨¬ îâáï ª ª ¯®â®ç¥çë¥.

�¨ªá¨àã¥¬ ¥¯ãáâ®¥ ¬®¦¥áâ¢® E ¨ ¯®«ã «£¥¡àã (á¬. [8], £«. 3; [12], £«. 3; [18], £«. 1) L ¯/¬
¬®¦¥áâ¢  E; ¨â ª, (E;L) | ¨§¬¥à¨¬®¥ ¯à®áâà áâ¢® á ¯®«ã «£¥¡à®© ¬®¦¥áâ¢. �®ãá (add)+[L]
¢á¥å ¥®âà¨æ â¥«ìëå ¢¥é¥áâ¢¥®§ çëå ª.- . ¬¥à   L ¯®à®¦¤ ¥â «¨¥©®¥ ¯à®áâà áâ¢®
A (L) ¢á¥å ¢¥é¥áâ¢¥®§ çëå ª.- . ¬¥à   L, ¨¬¥îé¨å ®£à ¨ç¥ãî ¢ à¨ æ¨î. �á«¨ � 2 A (L),
â® v� 2 (add)+[L] ¥áâì ¢ à¨ æ¨ï �, à áá¬ âà¨¢ ¥¬ ï ª ª äãªæ¨ï ¬®¦¥áâ¢. �¨«ì ï ®à¬ 
A (L) ®¯à¥¤¥«ï¥âáï ª ª

� 7�! v�(E) : A (L) �! [0;1[:

� ¯à®áâà áâ¢¥ B (E) ¢á¥å ®£à ¨ç¥ëå ¢¥é¥áâ¢¥®§ çëå äãªæ¨©   E ¢ë¤¥«ï¥¬ («¨¥©-
®¥) ¬®£®®¡à §¨¥ B0(E;L), ®¯à¥¤¥«ï¥¬®¥ ª ª «¨¥© ï ®¡®«®çª  ¬®¦¥áâ¢  ¢á¥å ¨¤¨ª â®à®¢
([18], c. 56) ¬®¦¥áâ¢ ¨§ L (á¬. [9], c. 63). �á é ï B (E) âà ¤¨æ¨®®© sup-®à¬®© k�k ([11], c. 261),
¯®«ãç ¥¬ ¢ ¢¨¤¥ (B (E); k � k) ¡  å®¢® ¯à®áâà áâ¢®. � ¬ëª ¨¥ B0(E;L) ¢ â®¯®«®£¨¨ ã¯®¬ï-
ãâ®© sup-®à¬ë ®¡®§ ç ¥¬ ç¥à¥§ B(E;L); B(E;L) á ®à¬®©, ¨¤ãæ¨à®¢ ®© ¨§ (B (E); k � k),
á ¬® ï¢«ï¥âáï ¡  å®¢ë¬ ¯à®áâà áâ¢®¬ (  «®£ B(S;�) [11], £«. IV). �á«¨ L | �- «£¥¡à  ¯/¬
E, â® B(E;L) ¥áâì ¬®¦¥áâ¢® ¢á¥å ®£à ¨ç¥ëå L-¨§¬¥à¨¬ëå ¢¥é¥áâ¢¥®§ çëå äãªæ¨©
  E.

�§¢¥áâ® [8], [11], [12], çâ® ¯à®áâà áâ¢® B�(E;L), â®¯®«®£¨ç¥áª¨ á®¯àï¦¥®¥ á B(E;L), ¨
A (L) (¢ á¨«ì®© ®à¬¥) ¨§®¬¥âà¨ç¥áª¨ ¨§®¬®àäë. �®®â¢¥âáâ¢ãîé¨© ¨§®¬¥âà¨ç¥áª¨© ¨§®¬®à-
ä¨§¬ A (L)   B�(E;L) ®¯à¥¤¥«ï¥âáï ¯à®áâ¥©è¥© áå¥¬®© ¨â¥£à¨à®¢ ¨ï ([8], £«. 3), ¨á¯®«ì§ã¥-
¬®© ¨¦¥ ¡¥§ ¤®¯®«¨â¥«ìëå ¯®ïá¥¨© (á¬. â ª¦¥ [19]), ¢ ¢¨¤¥ ®¯¥à â®à 

� 7�!

�Z
E

f d�

�
f2B(E;L)

: A (L) �! B�(E;L):

� ãç¥â®¬ ¢ëè¥ã¯®¬ïãâ®© ¨§®¬¥âà¨ç¥áª®© ¨§®¬®àä®áâ¨ A (L) ¨ B�(E;L) ®á é ¥¬ A (L) ¥áâ¥-
áâ¢¥®© �-á« ¡®© â®¯®«®£¨¥© ��(L) ([8], c. 70) (¢ â¥à¬¨®«®£¨¨ ([11], £«. V) ��(L) ¥áâì B(E;L)-
â®¯®«®£¨ï A (L)), ¯®«ãç ï «®ª «ì® ¢ë¯ãª«ë© �-ª®¬¯ ªâ

(A (L); ��(L)): (2.4)
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�á«®¢¨ï ª®¬¯ ªâ®áâ¨ ¢ �� (2.4) ®¯à¥¤¥«¥ë ¨§¢¥áâ®© â¥®à¥¬®© �« ®£«ã ([11], £«. V). �¥à¥§
B�(L) ®¡®§ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å ¬®¦¥áâ¢ H 2 P(A (L)) â ª¨å, çâ®

9c 2 [0;1[: v�(E) � c 8� 2 H:

�â ª, ¢¢¥¤¥® á¥¬¥©áâ¢® ¢á¥å á¨«ì® ®£à ¨ç¥ëå ¯/¬ A (L); ¯à¨ íâ®¬

(��(L)� comp)[A (L)] = F��(L) \B�(L): (2.5)

� (2.5) ¤   ª®ªà¥â¨§ æ¨ï â¥®à¥¬ë �« ®£«ã ([11], £«. V); á¬. ([12], c. 42).
�áî¤ã ¢ ¤ «ì¥©è¥¬ ä¨ªá¨àã¥¬ � 2 (add)+[L]. �®£¤  (E;L; �) | ª.- .   «®£ ¯à®áâà áâ¢ 

á ¬¥à®©. �®« £ ¥¬

A � [L] , f� 2 A (L) j 8L 2 L ((�(L) = 0) =) (�(L) = 0))g; (2.6)

¯®«ãç ï § ¬ªãâ®¥ ¢ �� (2.4) «¨¥©®¥ ¯®¤¯à®áâà áâ¢® A (L) (á¬. [8], £«. 4; [12], x 3.7; [20],
x 4.9). �«¥¬¥âë (2.6)  §ë¢ îâ ª.- . ¬¥à ¬¨, á« ¡®  ¡á®«îâ® ¥¯à¥àë¢ë¬¨ ®â®á¨â¥«ì® �

(á¬. [10]). �á«¨ f 2 B(E;L), â® f � � 2 A � [L] ¥áâì def ¥®¯à¥¤¥«¥ë© �-¨â¥£à « f ([12], c. 44),
â. ¥. �-¨â¥£à « f ª ª äãªæ¨ï ¬®¦¥áâ¢ ([20], x 4.4). �ã¤¥¬ ¨á¯®«ì§®¢ âì â¥®à¥¬ë ® ¯«®â®áâ¨
¬®¦¥áâ¢, í«¥¬¥â ¬¨ ª®â®àëå ï¢«ïîâáï ¥®¯à¥¤¥«¥ë¥ �-¨â¥£à «ë; íâ¨ â¥®à¥¬ë ¯à¨¢¥¤¥ë
¢ [8], [12], [20]. � ¤ ®© à ¡®â¥ ¤®áâ â®ç® à áá¬ âà¨¢ âì á¢®©áâ¢® �-á« ¡®© ¯«®â®áâ¨.

�á«¨ f 2 R
E , â® ç¥à¥§ jf j ®¡®§ ç ¥¬, ª ª ®¡ëç®, äãªæ¨î ¨§E ¢ [0;1[, ¨¬¥îéãî § ç¥¨ï-

¬¨ ç¨á«  jf(x)j; x 2 E. �¥à¥§ B+
0 (E;L) ¨ B

+(E;L) ®¡®§ ç ¥¬ ¬®¦¥áâ¢  ¢á¥å ¥®âà¨æ â¥«ìëå
äãªæ¨© ¨§ B0(E;L) ¨ B(E;L) á®®â¢¥âáâ¢¥®. �á®, çâ® ¤«ï f 2 B0(E;L) (¤«ï f 2 B(E;L))
¨¬¥¥¬ á¢®©áâ¢® jf j 2 B+

0 (E;L) (á¢®©áâ¢® jf j 2 B+(E;L)). �áî¤ã ¤ «¥¥

F� ,

�
H 2 P 0(B(E;L))

���9c 2 [0;1[:
Z
E

jf j d� � c 8f 2 H

�
; (2.7)

¬®¦¥áâ¢  ¨§ á¥¬¥©áâ¢  (2.7) ãá«®¢¨¬áï  §ë¢ âì ¨â¥£à «ì® ®£à ¨ç¥ë¬¨.
�¯®«¥ ®ç¥¢¨¤® á«¥¤ãîé¥¥

�à¥¤«®¦¥¨¥ 2.1. �á«¨ F 2 F�, â® cl(ff � � : f 2 Fg; ��(L)) 2 (��(L)� comp)[A (L)], ¯à¨ç¥¬

cl(ff � � : f 2 Fg; ��(L)) � A � [L]: (2.8)

�®ª § â¥«ìáâ¢®. �ãáâì F 2 F�,   ç¨á«® c 2 [0;1[ â ª®¢® (á¬. (2.7)), çâ®Z
E

jf j d� � c 8f 2 F: (2.9)

�¢¥¤¥¬ S, ff � � : f 2 Fg 2 P(A � [L]). �®£¤  ¢ á¨«ã (2.9) ¤«ï f 2 F ¨ � = f � � 2 S ¨¬¥¥¬ ®æ¥ªã

v�(E) =
Z
E

jf j d� � c:

�â® ®§ ç ¥â, çâ® v�(E) � c 8� 2 S. �«¥¤®¢ â¥«ì®, S 2 B�(L). �®£¤  § ¬ëª ¨¥ S ¢ �� (2.4)
ï¢«ï¥âáï ¯®¤¬®¦¥áâ¢®¬ è à  ¢ A (L) à ¤¨ãá  c ¢ á¨«ì®© ®à¬¥ ([20], c. 164). �®íâ®¬ã ¬®¦¥-
áâ¢® cl(S; ��(L)) á¨«ì® ®£à ¨ç¥® ¨ �-á« ¡® § ¬ªãâ®,   ¯®â®¬ã (á¬. (2.5), [20], c. 164) ª®¬¯ ªâ®
¢ �� (2.4). �®áª®«ìªã A � [L] | § ¬ªãâ®¥ ¢ �� (2.4) ¬®¦¥áâ¢® ¨ S� A � [L], â® ¢ë¯®«ï¥âáï ¨
(2.8).

� á«¥¤ãîé¥¬ à §¤¥«¥ à áá¬®âà¨¬ àï¤ ª®ªà¥âëå ¢ à¨ â®¢ ¯à¥¤«®¦¥¨ï 2.1 (á¬., ªà®¬¥
â®£®, [8], [12], [20]). �¥©ç á ®â¬¥â¨¬ â®«ìª® ®¤® ¢¥áì¬  ®¡é¥¥

�«¥¤áâ¢¨¥ 2.1. �á«¨ F2F�, (X; �) | ��,M, cl(ff��:f2Fg; ��(L)) ¨ f2Ccl(M; ��(L)jM ;X; �),
â®

cl(ff(f � �) : f 2 Fg; �) = f 1(M) 2 (� � comp)[X]:
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�®ª § â¥«ìáâ¢®. � á¨«ã (2.1) ¨¬¥¥¬ ¤«ï A 2 P(M)

f 1(cl(A; ��(L)jM )) = cl(f 1(A); �) (2.10)

¨, ¢¬¥áâ¥ á â¥¬, á¯à ¢¥¤«¨¢®

cl(A; ��(L)jM ) = cl(A; ��(L)) \M = cl(A; ��(L)); (2.11)

¯®áª®«ìªã M 2 F��(L)) ¨ A � M . �§ (2.10) ¨ (2.11) ¨¬¥¥¬, ¢ ç áâ®áâ¨, ¯à¨ A = ff � � : f 2 Fg
à ¢¥áâ¢®

f 1(cl(A; ��(L))) = cl(f 1(A); �);

çâ® (¯à¨ ¤ ®© ª®ªà¥â¨§ æ¨¨ ¬®¦¥áâ¢  A) ®§ ç ¥â

cl(ff(f � �) : f 2 Fg; �) = f 1(cl(ff � � : f 2 Fg; ��(L))) = f 1(M); (2.12)

£¤¥ ãçâ¥® à ¢¥áâ¢® f 1(A) = ff(�) : � 2 Ag = ff(f ��) : f 2 Fg. �à¨ íâ®¬ ¢ á¨«ã ¯à¥¤«®¦¥¨ï 2.1
M 2 (��(L)� comp)[A (L)], â. ¥.

(M; ��(L)jM )

¥áâì ª®¬¯ ªâ®¥ ��, ¨ á ãç¥â®¬ (2.1),   â ª¦¥ á¢®©áâ¢  á®åà ¥¨ï ª®¬¯ ªâ®áâ¨ (¢ áâ®à®ã
®¡à § ) ¥¯à¥àë¢ë¬¨ ®â®¡à ¦¥¨ï¬¨, ¨¬¥¥¬, çâ® ¬®¦¥áâ¢® (2.12) ª®¬¯ ªâ® ¢ (X; �).

3. �âàãªâãà  ¯à®áâà áâ¢  ®¡®¡é¥ëå í«¥¬¥â®¢

� ¤ ®¬ à §¤¥«¥ ¯à¨¢¥¤¥¬ àï¤ ª®ªà¥â¨§ æ¨© ¯à¥¤«®¦¥¨ï 2.1. �â¨ ª®ªà¥â¨§ æ¨¨ ®à¨-
¥â¨à®¢ ë   ¨á¯®«ì§®¢ ¨¥ (¢ á«¥¤áâ¢¨¨ 2.1) à §«¨çëå ¢ à¨ â®¢ ¬®¦¥áâ¢  M . �¥çì ¨¤¥â
® ¯à¥¤áâ ¢«¥¨¨ �-á« ¡®£® § ¬ëª ¨ï ¤«ï æ¥«®£® àï¤  ¬®¦¥áâ¢ ¨§ F�, ¯®áâà®¥¨¥ ª®â®àëå
á¢ï§ ® á ãç¥â®¬ ¨¬¯ã«ìáëå ®£à ¨ç¥¨© ¨ ¨å   «®£®¢. �ã¤ãâ â ª¦¥ à áá¬®âà¥ë ¥ª®â®àë¥
á«ãç ¨ ¥®£à ¨ç¥ëå ¢ ¨â¥£à «ì®¬ á¬ëá«¥ äãªæ¨® «ìëå ¬®¦¥áâ¢.

� ¬¥â¨¬, çâ® ¬®¦¥áâ¢®

(add)+[L; �] , f� 2 (add)+[L] j 8L 2 L ((�(L) = 0) =) (�(L) = 0))g

ï¢«ï¥âáï ª®ãá®¬, ¯®à®¦¤ îé¨¬ («¨¥©®¥) ¯à®áâà áâ¢® A � [L]. �à¨ íâ®¬ (á¬. [8], [12]) 8H 2
P 0(B+(E;L))

(B+
0 (E;L) � H) =) ((add)+[L; �] = cl(ff � � : f 2 Hg; ��(L))): (3.1)

� «®£ (3.1) ¤«ï á«ãç ï § ª®¯¥à¥¬¥ëå äãªæ¨©   E ¨¬¥¥â ¢¨¤ (á¬. [8], [12]): 8H 2
P(B(E;L))

(B0(E;L) � H) =) (cl(ff � � : f 2 Hg; ��(L)) = A � [L]): (3.2)

�¢®©áâ¢  �-á« ¡®© ¯«®â®áâ¨ (3.1), (3.2) ¥ ®â®áïâáï ª ª®¬¯ ªâ¨ä¨ª æ¨ï¬ ¥¯®áà¥¤áâ¢¥®,
¯®áª®«ìªã ª á îâáï ¢®¯à®á®¢  ¯¯à®ªá¨¬ â¨¢®© à¥ «¨§ æ¨¨ ¥®£à ¨ç¥ëå ¢ á¨«ì®¬ á¬ëá«¥
¯/¬ A (L). � ([12], c. 57{60) ä ªâ¨ç¥áª¨ ãáâ ®¢«¥® á¢®©áâ¢®: ¥á«¨ r 2 N , (Li)i21;r 2 L

r, (ci)i21;r 2
R
r , ¯à¨ç¥¬ cj � 0 8j 2 1; r, â® 8H 2 P(B(E;L))

(B0(E;L) � H) =)
�
f� 2 A � [L]j v�(Lk) � ck 8k 2 1; rg =

= cl
��

f � � : f 2 H;

Z
Lk

jf j d� � ck 8k 2 1; r
�
; ��(L)

��
: (3.3)

� (3.1){(3.3) ¯®¤ç¥àª¨¢ ¥âáï, çâ® B0(E;L) ¤®áâ â®ç® ¤«ï æ¥«¥©  ¯¯à®ªá¨¬ â¨¢®© à¥ «¨§ æ¨¨
ª.- . ¬¥à, á« ¡®  ¡á®«îâ® ¥¯à¥àë¢ëå ®â®á¨â¥«ì® �. � íâ®© á¢ï§¨ ®â¬¥â¨¬ ¨ ª®ªà¥âë©

59



á¯®á®¡ â ª®© à¥ «¨§ æ¨¨ ¢ ([12], ác. 244, 245), ®¯¥à¨àãîé¨©  ¯à ¢«¥®áâï¬¨ ¢ B0(E;L). � ¯®-
¬¨¬ â¥¯¥àì ¥áª®«ìª® ¢¥àá¨© ¯®£àã¦¥¨ï ¢ A � [L] ¬®¦¥áâ¢ ¨§ F�; íâ¨ ¢¥àá¨¨ ¡ã¤ãâ á¢ï§ë¢ âì-
áï á ª®¬¯ ªâ¨ä¨ª æ¨ï¬¨. � ç «  à áá¬®âà¨¬ á«ãç © âà ¤¨æ¨®ëå ¨¬¯ã«ìáëå ®£à ¨ç¥¨©
([8], c. 87): ¥á«¨ b 2 [0;1[, â®

f� 2 A � [L] j v�(E) � bg = cl
��

f � � : f 2 B0(E;L);
Z
E

jf j d� � b

�
; ��(L)

�
=

= cl
��

f � � : f 2 B(E;L);
Z
E

jf j d� � b

�
; ��(L)

�
2 (��(L)� comp)[A (L)]: (3.4)

� ¯®¬¨¬ â ª¦¥ á¢®©áâ¢® ([8], c. 85): ¥á«¨ c 2 [0;1[, â®

f� 2 (add)+[L; �] j �(E) � cg = cl
��

f � � : f 2 B+
0 (E;L);

Z
E

f d� � c

�
; ��(L)

�
=

= cl
��

f � � : f 2 B+(E;L);
Z
E

f d� � c

�
; ��(L)

�
2 (��(L)� comp)[A (L)]; (3.5)

f� 2 (add)+[L; �] j �(E) = cg = cl
��

f � � : f 2 B+
0 (E;L);

Z
E

f d� = c

�
; ��(L)

�
=

= cl
��

f � � : f 2 B+(E;L);
Z
E

f d� = c

�
; ��(L)

�
2 (��(L)� comp)[A (L)]: (3.6)

�â¬¥â¨¬,  ª®¥æ, ¯à¥¤áâ ¢«¥¨¥, á¢ï§ ®¥ á (3.3): ¥á«¨ r 2 N , ª®àâ¥¦ (Li)i21;r 2 Lr ¥áâì
¯®ªàëâ¨¥ E, â. ¥.

E =
r[
i=1

Li; (3.7)

  (ci)i21;r 2 R
r | â ª®© ¢¥ªâ®à, çâ® cj � 0 8j 2 1; r, â®

f� 2 A � [L] j v�(Lk) � ck 8k 2 1; rg =

= cl
��

f � � : f 2 B0(E;L);
Z
Lk

jf j d� � ck 8k 2 1; r
�
; ��(L)

�
=

= cl
��

f � � : f 2 B(E;L);
Z
Lk

jf j d� � ck 8k 2 1; r
�
; ��(L)

�
2 (��(L)� comp)[A (L)]: (3.8)

�§ áà ¢¥¨ï (3.3), (3.8) ¢¨¤  à®«ì á¢®©áâ¢  (3.7) ¢ ¢®¯à®á å ª®¬¯ ªâ¨ä¨æ¨àã¥¬®áâ¨ ¬®-
¦¥áâ¢  ã¯à ¢«¥¨©. �â¬¥â¨¬ â¥¯¥àì, çâ® ¢ (3.4){(3.6) ¨ (3.8) à¥ «¨§ãîâáï ª®ªà¥âë¥ ¢¥àá¨¨
¯à¥¤«®¦¥¨ï 2.1 ¤«ï á«¥¤ãîé¨å á«ãç ¥¢ F 2 F� á®®â¢¥âáâ¢¥®:

1)
�
f 2 B0(E;L)

��� Z
E

jf j d� � b

�
,
�
f 2 B(E;L)

��� Z
E

jf j d� � b

�
;

2)
�
f 2 B+

0 (E;L)
��� Z

E

f d� � c

�
,
�
f 2 B+(E;L)

��� Z
E

f d� � c

�
;

3)
�
f 2 B+

0 (E;L)
��� Z

E

f d� = c

�
,
�
f 2 B+(E;L)

��� Z
E

f d� = c

�
;

4)
�
f 2 B0(E;L)

��� Z
Lk

jf j d� � ck 8k 2 1; r
�
,
�
f 2 B(E;L)

��� Z
Lk

jf j d� � ck 8k 2 1; r
�
.

� §ã¬¥¥âáï, ¢ ¯®á«¥¤¥¬ á«ãç ¥ ¯à¥¤¯®« £ ¥âáï ¢ë¯®«¥ë¬ (3.7). �«¥¤®¢ â¥«ì®, ¬®-
¦¥áâ¢®-§ ¬ëª ¨¥ ¢ ¯à¥¤«®¦¥¨¨ 2.1 ¢® ¬®£¨å á«ãç ïå ¤®¯ãáª ¥â íää¥ªâ¨¢®¥ ®¯¨á ¨¥, çâ®
®¯à ¢¤ë¢ ¥â ¥£® ¯®á«¥¤ãîé¥¥ ¨á¯®«ì§®¢ ¨¥ ¢ á«¥¤áâ¢¨¨ 2.1. � ¬¥â¨¬, çâ® ¢ íâ®¬ á«¥¤áâ¢¨¨
¤«ï á«ãç ¥¢ 1){4) ¨ å ãá¤®àä®¢  �� (X; �) ¤®áâ â®ç® ¯®« £ âì, çâ® f 2 C(M; ��(L)jM ;X; �).
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4. �¡®¡é¥ë¥ âà ¥ªâ®à¨¨ ¨ ¯à¨æ¨¯ ª®¬¯ ªâ¨ä¨ª æ¨¨

� íâ®¬ à §¤¥«¥ ä¨ªá¨àã¥¬ �� (X; �). �â¬¥â¨¬ ®¤¨ ¯à®áâ®©   «®£ á«¥¤áâ¢¨ï 2.1

�à¥¤«®¦¥¨¥ 4.1. �á«¨ F 2 P 0(B(E;L)), M , cl(ff � � : f 2 Fg; ��(L)) ¨ f 2 Ccl(M ,

��(L)jM ; X; �), â®

cl(ff(f � �) : f 2 Fg; �) = f 1(M) 2 F� :

�®ª § â¥«ìáâ¢®. �ãáâì F, M ¨ f ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ ¯à¥¤«®¦¥¨ï. �®£¤  ¢ á¨«ã (2.1)
(á¬. ¢â®à®¥ à ¢¥áâ¢® ¢ (2.1))

f 1(M) = cl(f 1(ff � � : f 2 Fg); �) = cl(ff(f � �) : f 2 Fg; �) 2 F� : �

� íâ®¬ à §¤¥«¥ ä¨ªá¨àã¥¬ ¥¯ãáâ®¥ ¬®¦¥áâ¢® � ¨ à áá¬ âà¨¢ ¥¬ ®â®¡à ¦¥¨ï ¨§ ¬®¦¥áâ¢

C(M; ��(L)jM ;X; �)� = f� �! C(M; ��(L)jM ;X; �)g;

£¤¥ M 2 P 0(A � [L]). � ç áâ®áâ¨, ¨¤¥ªáë  2 � ¬®£ãâ ¨¬¥âì á¬ëá« ¬®¬¥â®¢ ¢à¥¬¥¨. �¥à¥§

�(�) ®¡®§ ç ¥¬ ¥áâ¥áâ¢¥ãî â®¯®«®£¨î ¬®¦¥áâ¢  X�, á®®â¢¥âáâ¢ãîéãî â¨å®®¢áª®¬ã ¯à®-
¨§¢¥¤¥¨î [16], [17] íª§¥¬¯«ïà®¢ �� (X; �) á ¨¤¥ªáë¬ ¬®¦¥áâ¢®¬ �; ¬®¦® à áá¬ âà¨¢ âì

(X�;
�(�)) (4.1)

ª ª â¨å®®¢áªãî áâ¥¯¥ì �� (X; �), ®â¢¥ç îéãî ¨á¯®«ì§®¢ ¨î ¨¤¥ªá®£® ¬®¦¥áâ¢  �. �á«¨
M 2 P 0(A � [L]), â® ¯®« £ ¥¬

CM , C(M; ��(L)jM ;X; �)
�; (4.2)

¯®«ãç ï ¬®¦¥áâ¢® ¢á¥å ®¯¥à â®à®¢ ¨§ � ¢ C(M; ��(L)jM ;X; �); ¯à¨ h 2 CM ¨ � 2M ¨¬¥¥¬

h(�)(�) , (h()(�))2� 2 X�: (4.3)

� â¥à¬¨ å (4.2), (4.3) ¢¢¥¤¥¬ ®¯à¥¤¥«¥¨¥, ¨¬¥îé¥¥ á¬ëá« ¯ãçª  ®¡®¡é¥ëå \âà ¥ªâ®à¨©":
¥á«¨ M 2 P 0(A � [L]) ¨ h 2 CM , â® ¯®« £ ¥¬

S[M ;h] , fh(�)(�) : � 2Mg: (4.4)

� ãá«®¢¨ïå, ®¯à¥¤¥«ïîé¨å (4.4), ¢®§¬®¦  á¨âã æ¨ï, ª®£¤  M = cl(ff � � : f 2 Fg; ��(L)), £¤¥
F 2 P 0(B(E;L)); â®£¤  ¤«ï f 2 F ®¯à¥¤¥«¥ë äãªæ¨¨ h(�)(f � �) 2 X�, ®¡à §ãîé¨¥ ¯ãç®ª
®¡ëçëå \âà ¥ªâ®à¨©".

�à¥¤«®¦¥¨¥ 4.2. �ãáâì F 2 P 0(B(E;L)), M = cl(ff � � : f 2 Fg; ��(L)) ¨ h 2 CM . �®£¤ 

fh(�)(f � �) : f 2 Fg � S[M ;h] (4.5)

¨, ªà®¬¥ â®£®, ¨¬¥¥â ¬¥áâ®

(S[M ;h] 2 F
�(�))() (S[M ;h] = cl(fh(�)(f � �) : f 2 Fg;
�(�))): (4.6)

�®ª § â¥«ìáâ¢®. �«®¦¥¨¥ (4.5) | ®ç¥¢¨¤®¥ á«¥¤áâ¢¨¥ (4.4) ¨ á¢®©áâ¢ ®¯¥à â®à  § ¬ë-
ª ¨ï. � áá¬®âà¨¬ (4.6). �á«¨ S[M ;h] | § ¬ëª ¨¥ ¬®¦¥áâ¢ 

H , fh(�)(f � �) : f 2 Fg 2 P 0(X�)

¢ �� (4.1), â® S[M ;h] § ¬ªãâ® ¢ íâ®¬ ��. �ãáâì S[M ;h] 2 F
�(�). �®£¤  ¢ á¨«ã (4.5) ¨¬¥¥¬
¢«®¦¥¨¥

cl(H ;
�(�)) � S[M ;h]: (4.7)
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�ãáâì (¢ ãá«®¢¨ïå § ¬ªãâ®áâ¨ S[M ;h]) u 2 S[M ;h]. � ãç¥â®¬ (4.4) ¢ë¡¥à¥¬ � 2 M â ª, çâ®
u = h(�)(�). �®£¤  ¯® ®¯à¥¤¥«¥¨îM ¨¬¥¥¬ ([17], c. 89) ¤«ï ¥ª®â®à®©  ¯à ¢«¥®áâ¨ (D;�; �)
¢ ¬®¦¥áâ¢¥ H , ff � � : f 2 Fg áå®¤¨¬®áâì

(D;�; �)
��(L)
���! �: (4.8)

� §ã¬¥¥âáï, ¨§ (4.8) ¢ëâ¥ª ¥â   «®£¨ç ï áå®¤¨¬®áâì (D;�; �) ª � ¢ â®¯®«®£¨¨ ��(L)jM . � ª
á«¥¤áâ¢¨¥, ¨§ ®¯à¥¤¥«¥¨ï H ¨¬¥¥¬: áãé¥áâ¢ã¥â  ¯à ¢«¥®áâì (D;v; r) ¢ F, ¤«ï ª®â®à®©

(D;v; (r(d) � �)d2D)
��(L)jM
����! � (4.9)

(¬®¦® ¨á¯®«ì§®¢ âì á®£« è¥¨¥ (D;v) = (D;�); áãé¥áâ¢®¢ ¨¥ ®¯¥à â®à  r 2 F
D ¢ íâ®¬

á«ãç ¥ ®¡¥á¯¥ç¨¢ ¥âáï  ªá¨®¬®© ¢ë¡®à ). �®áª®«ìªã h() 2 C(M; ��(L)jM ;X; �), â® ¨§ (4.9) ¢ë-
â¥ª ¥â

(D;v; (h()(r(d) � �))d2D)
�
�! h()(�) 8 2 �: (4.10)

�§ (2.3) ¨ (4.10) ¯®«ãç ¥¬ áå®¤¨¬®áâì

(D;v; (h(�)(r(d) � �))d2D)

�(�)
���! h(�)(�): (4.11)

� (4.11) ¨á¯®«ì§ã¥¬ á«¥¤ãîéãî ª®ªà¥â¨§ æ¨î (2.3): P = �, f = (h(�)(r(d)��))d2D; g = h(�)(�).
� ¬¥â¨¬, çâ® (D;v; (h(�)(r(d) � �))d2D) ¥áâì  ¯à ¢«¥®áâì ¢ H ,   â®£¤  ¨§ (4.11) ¨¬¥¥¬ ([17],
c. 89) á¢®©áâ¢® u = h(�)(�) 2 cl(H ;
�(�)). �«®¦¥¨¥ S[M ;h] � cl(H ;
�(�)) ãáâ ®¢«¥®, çâ® á
ãç¥â®¬ (4.7) ®§ ç ¥â à ¢¥áâ¢® ¢ ¯à ¢®© ç áâ¨ (4.6).

�á«¨ M 2 P 0(A � [L]) ¨ h 2 CM , â® ¯®« £ ¥¬

pM [h] , (h(�)(�))�2M ; (4.12)

¯®«ãç ï ®¯¥à â®à ¨§ M ¢ X�.

�à¥¤«®¦¥¨¥ 4.3. �á«¨ M 2 P 0(A � [L]) ¨ h 2 CM , â®

pM [h] 2 C(M; ��(L)jM ;X�;
�(�)):

�®ª § â¥«ìáâ¢® ï¢«ï¥âáï (ä ªâ¨ç¥áª¨) ¢ à¨ â®¬ á¢®©áâ¢  ¢ ([16], c. 128). �¤ ª® ¢ æ¥«ïå
¯®«®âë ¨§«®¦¥¨ï à áá¬®âà¨¬ áå¥¬ã ¤®ª § â¥«ìáâ¢ , ®¯¨à ïáì   (2.3). �¨ªá¨àã¥¬ M ¨ h ¢
á®£« á¨¨ á ãá«®¢¨ï¬¨. � ãç¥â®¬ (4.2) ¨¬¥¥¬ ¢ ¢¨¤¥ h ®¯¥à â®à ¨§ � ¢ C(M; ��(L)jM ;X; �), â. ¥.

h() 2 C(M; ��(L)jM ;X; �) 8 2 �: (4.13)

�ë¡¥à¥¬ ¯à®¨§¢®«ì®  ¯à ¢«¥®áâì (D;�; ') ¢ M ¨ ª.- . ¬¥àã � 2M , ¤«ï ª®â®àëå

(D;�; ')
��(L)jM
����! �: (4.14)

� á¨«ã (4.13), (4.14) ¨¬¥¥¬ á¢®©áâ¢®

(D;�; h() � ') �
�! h()(�) 8 2 �: (4.15)

� ¬¥â¨¬, çâ® h()(�) = pM [h](�)() 8 2 �. � áá¬®âà¨¬ ¤ «¥¥

pM [h] � ' = (h(�)('(d)))d2D ; (4.16)

¯®«ãç ï ®¯¥à â®à ¨§ D ¢ X�. �¥¯¥àì ¬®¦® ¨á¯®«ì§®¢ âì (2.3) ¯à¨ ãá«®¢¨¨, çâ® f = pM [h] � '
¨ g = h(�)(�). �®£¤  ¢ á¨«ã (4.16) ¨¬¥¥¬ ¯à¨  2 �

((pM [h] � ')(d)())d2D = (h()('(d)))d2D = h() � ': (4.17)

� ãç¥â®¬ (4.15), (4.17) ¨ ã¯®¬ïãâ®£® à ¥¥ ¯à¥¤áâ ¢«¥¨ï ¤«ï h()(�) ¨¬¥¥¬

(D;�; ((pM [h] � ')(d)())d2D)
�
�! pM [h](�)() 8 2 �: (4.18)
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�¢¨¤ã (2.3) ¨ (4.18) ¨¬¥¥¬ áå®¤¨¬®áâì

(D;�;pM [h] � ')

�(�)
���! pM [h](�): (4.19)

�â ª, (4.14) =) (4.19), çâ® ®§ ç ¥â ¢ á¨«ã ¯à®¨§¢®«ì®£® ¢ë¡®à  (D;�; ') ¨ � âà¥¡ã¥¬®¥ á¢®©-
áâ¢® ¥¯à¥àë¢®áâ¨ pM [h] (á¬. [16], c. 122). �

�â¬¥â¨¬ ®¤® ¯à¥¤áâ ¢«¥¨¥, á¢ï§ ®¥ á (4.12): ¥á«¨ F 2 P 0(B(E;L)), M = cl(ff � � : f 2
Fg; ��(L)) ¨ h 2 CM , â®

fh(�)(f � �) : f 2 Fg = pM [h]
1(ff � � : f 2 Fg): (4.20)

� ç áâ®áâ¨, ¬®¦® ¯à¨¬¥ïâì (4.20) ¯à¨ F 2 F�. � ¯®¬¨¬ §¤¥áì ¦¥, çâ® (��(L)�comp)[A (L)]\
P 0(A � [L]) ¥áâì á¥¬¥©áâ¢® ¢á¥å ¥¯ãáâëå ª®¬¯ ªâëå ¢ �� (2.4) ¯/¬ A � [L]; ¨§ ¯à¥¤«®¦¥¨ï 2.1
¨¬¥¥¬

cl(ff � � : f 2 Fg; ��(L)) 2 (��(L)� comp)[A (L)] \ P 0(A � [L]) 8F 2 F�: (4.21)

� ¬®¦¥áâ¢ ¬, ®¯à¥¤¥«¥ë¬ ¢ (4.21), ¢¯®«¥ ¯à¨¬¥¨¬® ¯à¥¤«®¦¥¨¥ 4.3.

�¥®à¥¬  4.1. �á«¨ (X; �) | å ãá¤®àä®¢® �� ¨ F 2 F�, â® ¤«ï M , cl(ff � � : f 2 Fg; ��(L))
(á¬. (4:21)) ¨¬¥¥¬

cl(fh(�)(f � �) : f 2 Fg;
�(�)) = S[M ;h] 2 (
�(�)� comp)[X�] 8h 2 CM :

�®ª § â¥«ìáâ¢®. �ãáâì (X; �) | å ãá¤®àä®¢® ��. �¨ªá¨àã¥¬ F 2 F� ¨ ª®áâàã¨àã¥¬ ¥-
¯ãáâ®© ª®¬¯ ªâ M ¯® ¯à ¢¨«ã (4.21). �¨ªá¨àã¥¬ h 2 CM , ¯®«ãç ï ¢ á¨«ã ¯à¥¤«®¦¥¨ï 4.3
¥¯à¥àë¢ë© ®¯¥à â®à pM [h] ¨§ M ¢ X�; ¯à¨ íâ®¬ M ®á é ¥âáï ®â®á¨â¥«ì®© �-á« ¡®© â®-
¯®«®£¨¥© ��(L)jM ,   X� â®¯®«®£¨§¨àã¥âáï ¢ á®£« á¨¨ á (4.1). � ¬® ¯à®áâà áâ¢® (4.1) ï¢«ï¥âáï
¯à¨ íâ®¬ å ãá¤®àä®¢ë¬ ([16], [17]). �®£¤ 

pM [h]
1(M) 2 (
�(�)� comp)[X�] (4.22)

(¥¯à¥àë¢ë© ®¡à § ª®¬¯ ªâ  ª®¬¯ ªâ¥). � á¨«ã ®â¤¥«¨¬®áâ¨ �� (4.1), (4.4), (4.12) ¨ (4.22)
¯®«ãç ¥¬

S[M ;h] = pM [h]1(M) 2 F
�(�):

�§ ¯à¥¤«®¦¥¨ï 4.2, (4.22) ¨¬¥¥¬ â¥¯¥àì à ¢¥áâ¢®

cl(fh(�)(f � �) : f 2 Fg;
�(�R)) = S[M ;h];

®âªã¤ , ¢®¢ì ¨á¯®«ì§ãï (4.22), ¯®«ãç ¥¬ âà¥¡ã¥¬®¥ ãâ¢¥à¦¤¥¨¥, â. ª. ¢ë¡®à h ¡ë« ¯à®¨§¢®«ì-
ë¬.

�â ª, ¤«ï F 2 F� á®£« á® ¯à¥¤«®¦¥¨î 2.1 ¬®¦® ¯®áâà®¨âì ª®¬¯ ªâ ®¡®¡é¥ëå ã¯à -
¢«¥¨© (í«¥¬¥âëM), à¥ «¨§ãîé¨å \âà ¥ªâ®à¨¨", ¯ãç®ª ª®â®àëå ï¢«ï¥âáï § ¬ëª ¨¥¬ ¯ãçª 
®¡ëçëå \âà ¥ªâ®à¨©" ¢ â®¯®«®£¨¨ ¯®â®ç¥ç®© áå®¤¨¬®áâ¨.

5. �®ªà¥â¨§ æ¨ï ®¡é¨å ª®áâàãªæ¨©

� ¤ ®¬ à §¤¥«¥ ¢¥à¥¬áï ª ¯à®¡«¥¬¥,  ¬¥ç¥®© ¢ à §¤¥«¥ 1. �®« £ ¥¬ §¤¥áì E = I,  
®â®á¨â¥«ì® ¯®«ã «£¥¡àë L ¯/¬ I ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® (á¬. à §¤¥« 1)

1) [a; b[2 L 8a 2 I0; 8b 2 I0,
2) L á®¤¥à¦¨âáï ¢ �- «£¥¡à¥ ¡®à¥«¥¢áª¨å ¯/¬ I,
3) bj 2 B(I;L) 8j 2 1; n.
�¥à¥§ � ãá«®¢¨¬áï ®¡®§ ç âì áã¦¥¨¥ m   ¯®«ã «£¥¡àã L, â. ¥. á«¥¤ ¬¥àë �¥¡¥£    L. � -

§ã¬¥¥âáï, � ¥áâì áç¥â®- ¤¤¨â¨¢ ï ¯®«®¦¨â¥«ì ï ¬¥à    L. �á«¨ f 2 B(I;L), â® ¯®áà¥¤áâ¢®¬
ä®à¬ã«ë,   «®£¨ç®© (1.2), ® ¨á¯®«ì§ãîé¥© ¢¬¥áâ® m ¬¥àã �, ®¯à¥¤¥«ï¥âáï f -âà ¥ªâ®à¨ï
á¨áâ¥¬ë (1.1); à §ã¬¥¥âáï, ¨á¯®«ì§ã¥¬ ¢ ¢¥ªâ®à®¬ ¢ à¨ â¥ ¨â¥£à « ([8], £«. 3), çâ® ¥ ¢«¨ï-
¥â   à¥§ã«ìâ â. �¤¥áì  ¯®¬¨¬, çâ® à ¢®¬¥à® ¥¯à¥àë¢ë¥ ¢¥é¥áâ¢¥®§ çë¥ äãªæ¨¨
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  I áãâì í«¥¬¥âë B(I;L); ¢ ª ç¥áâ¢¥ â ª¨å äãªæ¨© ¬®¦® ¨á¯®«ì§®¢ âì áã¦¥¨ï   I ¥-
¯à¥àë¢ëå äãªæ¨©   I0. � ¨á¯®«ì§®¢ ¨¥¬ ã¯®¬ïãâ®© âà áä®à¬ æ¨¨ (1.2) ([11], ác. 182,
183) ®¯à¥¤¥«ï¥¬ ¯à¨ f 2 B(I;L) ®¡ëçãî âà ¥ªâ®à¨î 'f á¨áâ¥¬ë (1.1) á  ç «ìë¬ ãá«®¢¨¥¬
'f (t0) = x0, ¤«ï ª®â®à®© § â¥¬ áâà®¨¬ ¢¥ªâ®à-äãªæ¨î (1.3).

� §ã¬¥¥âáï, ã¦® ãá«®¢¨âìáï ® ¢ë¡®à¥, ¢ ¥áâ¥áâ¢¥ëå ¤«ï ¨¦¥¥à®© ¯à ªâ¨ª¨ á«ã-
ç ïå à¥áãàá® ®£à ¨ç¥ëå § ¤ ç, â®£® ¨«¨ ¨®£® ¢ à¨ â  ¬®¦¥áâ¢  ¨§ F�. �á«®¢¨¥ (1.4)
¯®¤áª §ë¢ ¥â âà ¤¨æ¨®ë© ¢ à¨ â â ª®£® ¢ë¡®à , ®â¢¥ç îé¨© ¥áâ¥áâ¢¥ë¬ ¨¬¯ã«ìáë¬
®£à ¨ç¥¨ï¬. � à §¤¥«¥ 3 ¢áâà¥ç «¨áì ¨ á ¤àã£¨¬¨ ¢ à¨ â ¬¨; ¨å ª®ªà¥â¨§ æ¨ï ¤«ï § ¤ ç¨
ã¯à ¢«¥¨ï á¨áâ¥¬®© (1.1) ¥ ¢ë§ë¢ ¥â § âàã¤¥¨©.

�¥©ç á ¡ã¤¥¬ ¯®« £ âì, çâ®, ¢ ãá«®¢¨ïå á®£« è¥¨ï (E;L) = (I;L), ¬®¦¥áâ¢® F 2 F� ¢ë-
¡à ® ¨ § ä¨ªá¨à®¢ ®. � ª á«¥¤áâ¢¨¥, ¢ ¢¨¤¥

M = cl(ff � � : f 2 Fg; ��(L)) 2 (��(L)� comp)[A (L)] \ P 0(A � [L]) (5.1)

¯®«ãç ¥¬ ¬®¦¥áâ¢® ¢á¥å ®¡®¡é¥ëå í«¥¬¥â®¢ (ã¯à ¢«¥¨©; á¬. [9]). �à¨ íâ®¬ ª ¦¤®¬ã ®¡-
®¡é¥®¬ã ã¯à ¢«¥¨î � 2 M á®£« á® ¢â®à®© ç áâ¨ à ¡®âë [9], á®¯®áâ ¢«ï¥¬ \¤¢¨¦¥¨¥" e'�
¢ ¢¨¤¥ äãªæ¨¨, ¤¥©áâ¢ãîé¥© ¨§ I0 ¢ R

n ¯® ¯à ¢¨«ã

e'�(t) , �(t; t0)x0 +
Z
[t0;t[

�(t; �) b(�)�(d�); (5.2)

£¤¥ ãç¨âë¢ ¥âáï 3); ¨â¥£à « ¢ ¯à ¢®© ç áâ¨ (5.2) ®¯à¥¤¥«ï¥âáï ¯®ª®¬¯®¥â®. � «¥¥, ¯à¨
� 2M ®¯à¥¤¥«ï¥¬ äãªæ¨î

� � e'� : I0 �! R
k ;

ª®â®àãî à áá¬ âà¨¢ ¥¬ ¢ ª ç¥áâ¢¥ ®¡®¡é¥®© âà ¥ªâ®à¨¨. �â¥à¥áë á®®â®è¥¨¥ ¯ãçª®¢

� , f� � 'f : f 2 Fg; e� , f� � e'� : � 2Mg

¨ ¨å â®¯®«®£¨ç¥áª¨¥ á¢®©áâ¢ . �§ ®¯à¥¤¥«¥¨© «¥£ª® á«¥¤ã¥â, çâ® ¯à¨ f 2 F ¨ � = f �� ([9], c. 70)

� � 'f = � � e'�: (5.3)

� ª á«¥¤áâ¢¨¥, � � e�. � áá¬®âà¨¬ § ¬ëª ¨¥ ¬®¦¥áâ¢  � ¢ â®¯®«®£¨¨ ¯®â®ç¥ç®© áå®¤¨¬®áâ¨
¢ ¯à®áâà áâ¢¥ ¢á¥å k-¢¥ªâ®à-äãªæ¨©   I0. �«ï ¯à¥¤áâ ¢«¥¨ï ã¯®¬ïãâ®£® § ¬ëª ¨ï ¡ã¤¥¬
¨á¯®«ì§®¢ âì ª®ªà¥â¨§ æ¨î â¥®à¥¬ë 4.1.

� «¥¥ ¯®« £ ¥¬ X = R
k ,   � ¥áâì â®¯®«®£¨ï ¯®ª®®à¤¨ â®© áå®¤¨¬®áâ¨ ¢ R

k . �ãáâì � = I0.
�¢¥¤¥¬ ¤«ï ª ¦¤®£®  2 � ®â®¡à ¦¥¨¥ h ¢¨¤ 

� 7�! (� � e'�)() :M �! X: (5.4)

� á¨«ã (5.2) ¨¬¥¥¬, çâ® ®â®¡à ¦¥¨¥ (5.4) ¥¯à¥àë¢® ª ª áã¯¥à¯®§¨æ¨ï ¤¢ãå ¥¯à¥àë¢ëå
®â®¡à ¦¥¨©:

� 7�! e'�() :M �! R
n (5.5)

¨ �; ¯à¨ íâ®¬ R
n ®á é ¥âáï ¥áâ¥áâ¢¥®© â®¯®«®£¨¥© ¯®ª®®à¤¨ â®© áå®¤¨¬®áâ¨ t (®â®¡à ¦¥-

¨¥ (5.5) | í«¥¬¥â C(M; ��(L)jM ;Rn ; t), çâ® á«¥¤ã¥â ¨§ ®¯à¥¤¥«¥¨ï ��(L)). �â ª,

h 2 C(M; ��(L)jM ;X; �) 8 2 �:

�â® ®§ ç ¥â á ãç¥â®¬ (4.2), çâ® ¢ ¨§ãç ¥¬®¬ á«ãç ¥

h , (h)2� 2 CM : (5.6)

� áá¬®âà¨¬ â¥¯¥àì ª®ªà¥â¨§ æ¨î ª®áâàãªæ¨¨ à §¤¥«  4, á®®â¢¥âáâ¢ãîéãî (5.6). �à¥¦¤¥
¢á¥£® ¨§ (4.3), (5.4) ¨ (5.6) ¯®«ãç ¥¬ ¯à¨ � 2M

h(�)(�) = (h(�))2� = � � e'�: (5.7)
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� ãç¥â®¬ (4.4) ¨¬¥¥¬ â¥¯¥àì à ¢¥áâ¢® S[M ;h] = e�, ¯®«ãç ï ¯ãç®ª ®¡®¡é¥ëå âà ¥ªâ®à¨© (¢
¤ ®¬ á«ãç ¥ à¥çì ¤¥©áâ¢¨â¥«ì® ¨¤¥â ® âà ¥ªâ®à¨ïå á¨áâ¥¬ë, ¢ª«îç îé¥© «¨¥©ë© \¡«®ª"
¨ ¥«¨¥©ë© ¡¥§¨¥àæ¨®ë© ¯à¥®¡à §®¢ â¥«ì [9]). � ¬¥â¨¬, çâ® ¢ á¨«ã (5.3) ¨ (5.7) ¨¬¥¥¬ ¯à¨
f 2 F

h(�)(f � �) = � � 'f :

�®íâ®¬ã � = fh(�)(f � �) : f 2 Fg. �®áª®«ìªã (X; �) | å ãá¤®àä®¢® ��, â® á ¨á¯®«ì§®¢ ¨¥¬
M (5.1) ¨§ â¥®à¥¬ë 4.1 ¯®«ãç ¥¬

cl(�;
�(�)) = e� 2 (
�(�)� comp)[X�]: (5.8)

�¢®©áâ¢® (5.8) ®§ ç ¥â, çâ® § ¬ëª ¨¥ ¯ãçª  � (®¡ëçëå âà ¥ªâ®à¨©) ¢ â®¯®«®£¨¨ ¯®â®ç¥ç-
®© áå®¤¨¬®áâ¨ ¯à®áâà áâ¢  fI0 �! R

kg ¢á¥å k-¢¥ªâ®à-äãªæ¨©   ®âà¥§ª¥ I0 ¥áâì ª®¬¯ ªâ,
á®¢¯ ¤ îé¨© á ¬®¦¥áâ¢®¬ e� ¢á¥å ®¡®¡é¥ëå âà ¥ªâ®à¨©   I0. �¥â «¨§¨àãï F, á ãç¥â®¬
¯à¥¤áâ ¢«¥¨© à §¤¥«  3 ¬®¦¥¬ ¯®«ãç âì ª®ªà¥âë¥ ¢¥àá¨¨ ª®¬¯ ªâ¨ä¨ª æ¨¨ ¯ãçª  ¤«ï â¨-
¯¨çëå ¢ à¨ â®¢ ¨¬¯ã«ìáëå ®£à ¨ç¥¨© (á¬. (3.4){(3.6), (3.8)). � íâ®© á¢ï§¨ ®â¬¥â¨¬ á¢®¤ªã
¢ à¨ â®¢ F 1){4) ¢ § ª«îç¥¨¨ à §¤¥«  3. �à¥¤áâ ¢«¥¨¥ (5.8) | ª®ªà¥âë© ¢ à¨ â ª®¬¯ ª-
â¨ä¨ª æ¨¨ ¯ãçª  âà ¥ªâ®à¨©, ¯®áâà®¥ë© á ãç¥â®¬ íää¥ªâ  ¯à®¨§¢¥¤¥¨ï à §àë¢®© äãªæ¨¨
  ®¡®¡é¥ãî ¢ ¨áå®¤®© á¨áâ¥¬¥ (1.1).

� § ª«îç¥¨¥ ®â¬¥â¨¬ ®ç¥¢¨¤ãî ¤¥â «¨§ æ¨î ¯à¥¤«®¦¥¨ï 4.1, á¢ï§ ãî á ¢®¯à®á®¬ ®
¯®áâà®¥¨¨ § ¬ëª ¨ï ®¡« áâ¨ ¤®áâ¨¦¨¬®áâ¨. �®åà ï¥¬ ¯à¥¤¯®«®¦¥¨¥ ®â®á¨â¥«ì® (X; �):
¨á¯®«ì§ã¥âáï R

k ¢ ®¡ëç®© â®¯®«®£¨¨ ¯®ª®®à¤¨ â®© áå®¤¨¬®áâ¨. �¢¥¤¥¬ ¯à®¨§¢®«ì® F 2
P 0(B(E;L)) ¨ ®¯à¥¤¥«ï¥¬ M á®£« á® ¯à¥¤«®¦¥¨î 4.1, ¯®«ãç ï ¥¯ãáâ®¥ ¯/¬ A � [L]. �ãáâì f
¥áâì ®¯¥à â®à

� 7�! (� � e'�)(#0) :M �! X; (5.9)

¥£® ¥¯à¥àë¢®áâì ã¦¥ ãáâ  ¢«¨¢ « áì ¢ á¢ï§¨ á (5.4). �®£¤  ¨¬¥¥â ¬¥áâ® á¢®©áâ¢®: ¥á«¨ f 2
Ccl(M; ��(L)jM ;X; �) ¢ ãá«®¢¨ïå ª®ªà¥â¨§ æ¨¨ (5.9), â® (á¬. (5.3))

cl(f�('f (#0)) : f 2 Fg; �) = f�( e'�(#0)) : � 2Mg :

§ ¬ëª ¨¥ ®¡ëç®© ®¡« áâ¨ ¤®áâ¨¦¨¬®áâ¨ á®¢¯ ¤ ¥â á ®¡®¡é¥®© ®¡« áâìî ¤®áâ¨¦¨¬®áâ¨.

�¨â¥à âãà 
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