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�â âìï ¯®á¢ïé¥  ¨áá«¥¤®¢ ¨î ®¤®£® ª« áá  «¨¥©ëå ¨¬¯ã«ìá®-ã¯à ¢«ï¥¬ëå á¨áâ¥¬
á à §àë¢®áâìî ¢ ª®íää¨æ¨¥â å ¯à¨ ã¯à ¢«¥¨¨. � á®áâ ¢¥ ®£à ¨ç¥¨©   ã¯à ¢«¥¨¥ ¢ë-
¤¥«ï¥âáï ¨¬¯ã«ìá ï ¨ ¬®¬¥â ï ª®¬¯®¥âë. �®á«¥¤ïï ®¯à¥¤¥«ï¥â ãá«®¢¨¥   ¨â¥£à â
ã¯à ¢«¥¨ï. � áá¬ âà¨¢ ¥âáï ®á« ¡«¥¨¥ ¤ ®£® ®£à ¨ç¥¨ï ¨ ãáâ  ¢«¨¢ ¥âáï ¯à¨ ¥ª®â®-
àëå ãá«®¢¨ïå áâã¯¥ç â®áâ¨ äãªæ¨©, ¯®à®¦¤ îé¨å ¨â¥£à â, á¢®©áâ¢  ãáâ®©ç¨¢®áâ¨ ¯ãçª 
âà ¥ªâ®à¨©.

1. �¢¥¤¥¨¥

�§¢¥áâ®, çâ® ¢ ãá«®¢¨ïå ¨¬¯ã«ìáëå ®£à ¨ç¥¨©   ¢ë¡®à ã¯à ¢«¥¨ï ¢ á¨áâ¥¬¥ ¬®¦¥â
¢®§¨ª âì íää¥ªâ, ¨¬¥îé¨© á¬ëá« ¯à®¨§¢¥¤¥¨ï à §àë¢®© äãªæ¨¨   ®¡®¡é¥ãî. � § ¤ ç¥,
¨§ãç ¥¬®© ¢ áâ âì¥, ¯à®¤®«¦ îé¥© à ¡®âã [1], ¤ ë© íää¥ªâ á¢ï§  á à §àë¢®áâìî ¢ § ¢¨-
á¨¬®áâïå ª®íää¨æ¨¥â®¢ ¯à¨ ã¯à ¢«¥¨¨ (®£à ¨ç¨¢ ¥¬áï á«ãç ¥¬ áª «ïà®£® ã¯à ¢«¥¨ï).
�à®¬¥ â®£®, ¯à¥¤¯®« £ ¥âáï, çâ® ã¯à ¢«¥¨¥ ¤®«¦® ã¤®¢«¥â¢®àïâì ¥ª®â®àë¬ ¬®¬¥âë¬ ¨
¥¢ë¯ãª«ë¬, ¢®®¡é¥ £®¢®àï, ®£à ¨ç¥¨ï¬. � áá¬ âà¨¢ ¥âáï ¢®¯à®á ®¡ ãáâ®©ç¨¢®áâ¨ ¯ãçª  ¯à¨
®á« ¡«¥¨¨ ã¯®¬ïãâëå ¬®¬¥âëå ®£à ¨ç¥¨©. �áâ®©ç¨¢®áâì ¯®¨¬ ¥âáï ¯à¨ íâ®¬ ª ª â®-
¯®«®£¨ç¥áª®¥ á¢®©áâ¢® ¨ ®â®á¨âáï, áâà®£® £®¢®àï, ª § ¬ëª ¨î ¯ãçª  ¢ â®¯®«®£¨¨ ¯®â®ç¥ç®©
áå®¤¨¬®áâ¨. � à ¡®â¥ ãª § ë ãá«®¢¨ï, ¤®áâ â®çë¥ ¤«ï â ª®© ãáâ®©ç¨¢®áâ¨ ¯à¨ ¤¢ãå ä®à-
¬ «¨§ æ¨ïå ¨¬¯ã«ìá®© ª®¬¯®¥âë ®£à ¨ç¥¨©. � ®á®¢¥ íâ¨å ãá«®¢¨© | ¯®«®¦¥¨ï [1],
á¢ï§ ë¥ á à áè¨à¥¨¥¬ § ¤ ç ã¯à ¢«¥¨ï ¢ ª« áá¥ ª®¥ç®- ¤¤¨â¨¢ëå (ª.- .) ¬¥à. � á¢ï-
§¨ á ¤àã£¨¬¨ ¯®¤å®¤ ¬¨ ª ¯®áâà®¥¨î ®¡®¡é¥ëå à¥¦¨¬®¢ ¨¬¯ã«ìá®£® ã¯à ¢«¥¨ï ®â¬¥â¨¬
[2], [3]. � æ¥«®¬, ¨á¯®«ì§®¢ ¨¥ ®¡®¡é¥ëå ª®áâàãªæ¨© ¨¬¯ã«ìá®£® ã¯à ¢«¥¨ï ¢ «¨¥©ëå
á¨áâ¥¬ å á¢ï§ ® á ®¡é¨¬ ¯®¤å®¤®¬ �.�.�à á®¢áª®£® [4], ¯®á«ã¦¨¢è¨¬ ®á®¢®© ¤«ï ¬®£¨å
¨áá«¥¤®¢ ¨© ¢ ¤ ®¬  ¯à ¢«¥¨¨ ¨ ®¯à¥¤¥«¨¢è¨¬ ¯¥àá¯¥ªâ¨¢ë. � àï¤ã á [2], [3] ®â¬¥â¨¬
¬®®£à ä¨¨ [5]{[7].

�«¥¤ãï [1], à áá¬®âà¨¬ ®¡®¡é¥ãî «¨¥©ãî ã¯à ¢«ï¥¬ãî á¨áâ¥¬ã, ¢ ª ç¥áâ¢¥ ã¯à ¢«¥-
¨© ¨á¯®«ì§ãï ª.- . ¬¥àë. �®«ì á¨áâ¥¬ë §¤¥áì ¨ ï (¢ áà ¢¥¨¨ á [1]). �¬¥®, á ¥¥ ¯®¬®éìî
ãáâ  ¢«¨¢ ¥âáï ¯à¨ ¥ª®â®àëå ãá«®¢¨ïå ã¯®¬ïãâ®¥ á¢®©áâ¢® \â®¯®«®£¨ç¥áª®©" ãáâ®©ç¨¢®-
áâ¨ § ¬ëª ¨ï ¯ãçª  âà ¥ªâ®à¨© ¯à¨ ®á« ¡«¥¨¨ ¬®¬¥âëå ®£à ¨ç¥¨©. �®âï íâ¨ ãá«®¢¨ï
¨á¯®«ì§®¢ «¨áì ¤ ¢® [8]{[10], ® ¢ ¤ ®¬ ¯®«®¦¥¨¨ ¢®§¨ª îâ ¥ª®â®àë¥ ®á®¡¥®áâ¨, á¢ï-
§ ë¥ á â®¯®«®£¨ç¥áª¨¬ ®á é¥¨¥¬ ¯à®áâà áâ¢  âà ¥ªâ®à¨©. �«¥¤ã¥â ®â¬¥â¨âì, çâ® ¯à¨ ®â-
ª §¥ ®â íâ¨å ãá«®¢¨© (áâã¯¥ç â®áâ¨ äãªæ¨©, ãç áâ¢ãîé¨å ¢ á®®â®è¥¨ïå, ®¯à¥¤¥«ïîé¨å
®£à ¨ç¥¨ï) ãª § ®¥ á¢®©áâ¢®, ¨¬¥îé¥¥ á¬ëá« ãáâ®©ç¨¢®áâ¨, ¬®¦¥â ®âáãâáâ¢®¢ âì (á¬. á®-
®â¢¥âáâ¢ãîé¨¥ ¯à¨¬¥àë ¢ [8]{[10],   â ª¦¥ [8], á. 7, 8; [10], £«. 1).

2. �®áâ ®¢ª  § ¤ ç¨

� áá¬ âà¨¢ ¥âáï «¨¥© ï ã¯à ¢«ï¥¬ ï á¨áâ¥¬    ª®¥ç®¬ ¯à®¬¥¦ãâª¥ ¢à¥¬¥¨. �  ¢ë-
¡®à ã¯à ¢«ïîé¨å ¯à®£à ¬¬  ª« ¤ë¢ îâáï ¨¬¯ã«ìáë¥ ®£à ¨ç¥¨ï, ä®à¬ «¨§ã¥¬ë¥ ¢ ¤¢ãå
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å à ªâ¥àëå ¢ à¨ â å: ®£à ¨ç¥¨¥   ¯®«ë© ¨¬¯ã«ìá, ®£à ¨ç¥¨¥   áã¬¬ã  ¬¯«¨âã¤ ¨¬-
¯ã«ìá®¢ ¢ áå¥¬¥ ã¯à ¢«¥¨ï á â®«çª ¬¨. �®®â¢¥âáâ¢¥® ¢ ¤ «ì¥©è¥¬ à¥ «¨§ãîâáï ¤¢¥ ª®-
áâàãªæ¨¨ à áè¨à¥¨ï § ¤ ç¨ ã¯à ¢«¥¨ï.

� ®¤®© ¨§ íâ¨å ª®áâàãªæ¨© á«¥¤ã¥¬ à §¤¥«ã 8 à ¡®âë [1], à áá¬ âà¨¢ ¥¬ ¢¥ªâ®à®¥ ¤¨ä-
ä¥à¥æ¨ «ì®¥ ãà ¢¥¨¥

_x = A(t)x(t) + f(t)b(t) (2.1)

¢ n-¬¥à®¬ (ä §®¢®¬) ¯à®áâà áâ¢¥ R
n   ¯à®¬¥¦ãâª¥ ¢à¥¬¥¨ I0 , [t0; #0] (t0 < #0), x(t0) =

x0 2 R
n . �à¨ íâ®¬ A(�) = (A(t); t0 � t � #0) ¥áâì ¥¯à¥àë¢ë© n � n-¬ âà¨æ â,   b = b(�) ¥áâì

äãªæ¨ï, ¤¥©áâ¢ãîé ï ¨§ I , [t0; #0[ ¢ Rn ; ª®¬¯®¥âë bi = bi(�), i 2 1; n, íâ®© äãªæ¨¨ ¬®£ãâ
¡ëâì à §àë¢ë¬¨. �à¨ íâ®¬ ¤«ï ¯®«ã «£¥¡àë I ¢á¥å ¯à®¬¥¦ãâª®¢ [a; b[, t0 � a � b � #0, ¨
�- «£¥¡àë B ¢á¥å ¡®à¥«¥¢áª¨å ¯®¤¬®¦¥áâ¢ (¯/¬) ¯à®¬¥¦ãâª  I ¯®« £ ¥¬, çâ® ¨á¯®«ì§ã¥¬ ï ¢
¤ «ì¥©è¥¬ ¨§¬¥à¨¬ ï áâàãªâãà  ¢ ¢¨¤¥ ¯®«ã «£¥¡àë L ¯/¬ I ã¤®¢«¥â¢®àï¥â âà¥¡®¢ ¨ï¬

I � L � B: (2.2)

�ã¤¥¬ ¯®« £ âì, çâ® ª ¦¤ ï ª®¬¯®¥â  bi = bi(�) ¢¥ªâ®à-äãªæ¨¨ b ï¢«ï¥âáï à ¢®¬¥àë¬
¯à¥¤¥«®¬ ¥ª®â®à®© ¯®á«¥¤®¢ â¥«ì®áâ¨ áâã¯¥ç âëå ¢ á¬ëá«¥ (I;L) ¢¥é¥áâ¢¥®§ çëå (¢/§)
äãªæ¨©   I. �ãªæ¨ï

f : I ! R (2.3)

¢ (2.1) ¯à¥¤¯®« £ ¥âáï, ¢ ¯à®áâ¥©è¥¬ á«ãç ¥, áâã¯¥ç â®© ¢ á¬ëá«¥ (I;L) ¨ ã¤®¢«¥â¢®àïîé¥©,
ªà®¬¥ â®£®, ãá«®¢¨î Z

I

jf(t)j�(dt) � c; (2.4)

£¤¥ � | á«¥¤ ¬¥àë �¥¡¥£ {�®à¥«ï   ¯®«ã «£¥¡àã L,   c 2 [0;1[. �ãªæ¨¨ (2.3), ã¤®¢«¥â¢®àï-
îé¨¥ (2.4), ¨á¯®«ïîâ à®«ì ®¡ëçëå ã¯à ¢«¥¨©.

�à¨ ¤àã£®¬ ¢ à¨ â¥ ¯à¥¤áâ ¢«¥¨ï á¨áâ¥¬ë ¨á¯®«ì§ã¥âáï â ª  §ë¢ ¥¬®¥ ã¯à ¢«¥¨¥ á
â®«çª ¬¨ [2] (ç¨áâ® ¨¬¯ã«ìá®¥ ã¯à ¢«¥¨¥ [3]). � íâ®¬ á«ãç ¥ ®¡ëç®¥ ã¯à ¢«¥¨¥ ¨¬¥¥â á¬ëá«
ª®¥ç®© ª®¬¡¨ æ¨¨ �-¨¬¯ã«ìá®¢,   ãà ¢¥¨¥, ®¯à¥¤¥«ïîé¥¥ á®®â¢¥âáâ¢ãîéãî âà ¥ªâ®à¨î,
  á®¤¥à¦ â¥«ì®¬ ãà®¢¥ ¨¬¥¥â ¢¨¤

_x(t) = A(t)x(t) +
kX
i=1

cib(t)�(t� ti)

á â¥¬ ¦¥  ç «ìë¬ ãá«®¢¨¥¬ x(t0) = x0. �¤¥áì A(�) ¨ b(�) ã¤®¢«¥â¢®àïîâ ¢ëè¥ã¯®¬ïãâë¬
ãá«®¢¨ï¬, k 2 N , £¤¥ N , f1; 2; : : : g, c1; : : : ; ck 2 R ¨ ¯à¨ íâ®¬

kX
i=1

jcij � c: (2.5)

�â®ç¥¨¥ ¢â®à®© ¯®áâ ®¢ª¨ ¡ã¤¥â ¤ ® ¨¦¥. �¥©ç á § ¬¥â¨¬, çâ®  àï¤ã á à¥áãàáë¬¨ ®£à -
¨ç¥¨ï¬¨ (2.4), (2.5) ¢ë¡®à ®¡ëç®£® ã¯à ¢«¥¨ï ¡ã¤¥â áâ¥á¥ ¥ª®â®àë¬ ãá«®¢¨¥¬ ¬®¬¥â-
®£® å à ªâ¥à .

�ãáâì Y | ¥¯ãáâ®¥ § ¬ªãâ®¥ ¬®¦¥áâ¢® ¢ m-¬¥à®¬  à¨ä¬¥â¨ç¥áª®¬ ¯à®áâà áâ¢¥ Rm ;
(2.4) ¤®¯®«ï¥¬ âà¥¡®¢ ¨¥¬

�Z
I

s1(t)f(t)�(dt); : : : ;
Z
I

sm(t)f(t)�(dt)
�
2 Y; (2.6)
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£¤¥ m 2 N ,   ¢/§ äãªæ¨¨ s1; : : : ; sm, ®¯à¥¤¥«¥ë¥   I, ï¢«ïîâáï «¨¥©ë¬¨ ª®¬¡¨ æ¨ï¬¨
¨¤¨ª â®à®¢ ([11], á. 56) ¬®¦¥áâ¢ ¨§ L. � á¢®î ®ç¥à¥¤ì, (2.5) ¡ã¤¥¬ ¤®¯®«ïâì ãá«®¢¨¥¬

� kX
i=1

cis1(ti); : : : ;
kX
i=1

cism(ti)
�
2 Y: (2.7)

� ¬¥â¨¬, çâ® ¢®¯à®á ¬ á®¢¬¥áâ®£® à áá¬®âà¥¨ï ¤¢ãå ã¯®¬ïãâëå ¯®áâ ®¢®ª § ¤ ç ã¯à ¢«¥-
¨ï á ¨¬¯ã«ìáë¬¨ ®£à ¨ç¥¨ï¬¨ (2.4), (2.5) ¯®á¢ïé¥  à ¡®â  [12]. �ã¤¥¬ ¤®¯ãáª âì ¢®§-
¬®¦®áâì ®á« ¡«¥¨ï ãá«®¢¨© (2.6), (2.7) ¯ãâ¥¬ § ¬¥ë ¬®¦¥áâ¢  Y â®© ¨«¨ ¨®© ¥£® "-
®ªà¥áâ®áâìî ¢ ®¯à¥¤¥«¥®© ®à¬¥ R

m . �ã¤¥¬ ¨â¥à¥á®¢ âìáï á¢®©áâ¢®¬, ¨¬¥îé¨¬ á¬ëá«
á¢®¥®¡à §®© ãáâ®©ç¨¢®áâ¨ ¯ãçª®¢ âà ¥ªâ®à¨©. �®à®è® ¨§¢¥áâ®, çâ® ([8], [9], £«. 1, 2, ¨ [10],
£«. 1, 2) ¢® ¬®£¨å § ¤ ç å â ª®£® â¨¯  ãáâ®©ç¨¢®áâì ¯à¨ ®á« ¡«¥¨¨ Y -®£à ¨ç¥¨ï ®âáãâáâ¢ã-
¥â.

�¢¥¤¥¬ äã¤ ¬¥â «ìãî ¬ âà¨æã-äãªæ¨î [13] � = �(�; �) à¥è¥¨© ®¤®à®¤®© á¨áâ¥¬ë

_x(t) = A(t)x(t);

¯à¨ç¥¬ ¥¯à¥àë¢ë© ¬ âà¨æ â � ®¯à¥¤¥«¥   I0�I0. �®£¤  ¢ ®¡¥¨å ¢¥àá¨ïå § ¤ ç¨ (á¬. (2.6),
(2.7)) ¬®¦¥â ¡ëâì ®¯à¥¤¥«¥ á®®â¢¥âáâ¢ãîé¨© ¯ãç®ª ¢®§¬®¦ëå âà ¥ªâ®à¨©.

�áî¤ã ¢ ¤ «ì¥©è¥¬ def § ¬¥ï¥â äà §ã \¯® ®¯à¥¤¥«¥¨î",,| à ¢¥áâ¢® ¯® ®¯à¥¤¥«¥¨î.
�ãáâì B0(I;L) ¥áâì def ¬®¦¥áâ¢® ¢á¥å áâã¯¥ç âëå, ¢ á¬ëá«¥ (I;L), ¢/§ äãªæ¨©   I,  
B(I;L) | § ¬ëª ¨¥ B0(I;L) ¢ á¬ëá«¥ â®¯®«®£¨¨ à ¢®¬¥à®© áå®¤¨¬®áâ¨ ¯à®áâà áâ¢  B(I)
¢á¥å ®£à ¨ç¥ëå ¢/§ äãªæ¨©   I. � á¨«ã (2.2) áã¦¥¨ï   I ¢/§ äãªæ¨©, ®¯à¥¤¥«¥ëå ¨
¥¯à¥àë¢ëå   I0, ï¢«ïîâáï í«¥¬¥â ¬¨ B(I;L).

�¥à¥§ F ®¡®§ ç¨¬ ¬®¦¥áâ¢® ¢á¥å f 2 B0(I;L), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î (2.4). �®£¤ ,
¥á«¨ f 2 F, â® âà ¥ªâ®à¨ï 'f : I0 ! R

n á¨áâ¥¬ë (2.1) ®¯à¥¤¥«ï¥âáï ®¡ëç®© ä®à¬ã«®© �®è¨

'f (t) = �(t; t0)x0 +
Z
[t0;t[

f(�)�(t; �)b(�)�(d�) 8t 2 I0: (2.8)

�ãáâì F@ | ¬®¦¥áâ¢® ¢á¥å f 2 F, ®¡« ¤ îé¨å á¢®©áâ¢®¬ (2.6) ( ¯®¬¨¬, çâ® s1; : : : ; sm 2
B0(I;L)). �®£¤ 

X@ , f'f : f 2 F@g (2.9)

¥áâì ¯ãç®ª ¤®¯ãáâ¨¬ëå âà ¥ªâ®à¨© á¨áâ¥¬ë (2.1). � ä¨ªá¨àã¥¬ ¤«ï ®¯à¥¤¥«¥®áâ¨ ®à¬ã k�kk
¢ Rk , £¤¥ k 2 N , ¯®« £ ï ¯à¨ (xi)i21;k 2 R

k k(xi)i21;kkk , supfjxij : i 2 1; kg.
�¥à¥§ Y ", " 2 ]0;1[, ®¡®§ ç ¥¬ ®âªàëâãî "-®ªà¥áâ®áâì ¬®¦¥áâ¢  Y ¢ á¬ëá«¥ ¬¥âà¨ª¨,

¯®à®¦¤¥®© ®à¬®© k � km,

F (")
@ ,

�
f 2 F

��� � Z
I

sifd�

�
i21;m

2 Y "

�
: (2.10)

� á®®â¢¥âáâ¢¨¨ á (2.10) ¯à¨ " 2 ]0;1[ ®¯à¥¤¥«ï¥¬ ¯ãç®ª

X
(")
@ , f'f : f 2 F (")

@ g: (2.11)

�ãáâì â¥¯¥àì X ¥áâì def ¬®¦¥áâ¢® ¢á¥å ®â®¡à ¦¥¨© ¨§ I0 ¢ R
n , â. ¥. X = fI0 ! R

ng.
�á é ¥¬ X â®¯®«®£¨¥© t ¯®â®ç¥ç®© áå®¤¨¬®áâ¨, ¯®«ãç ï ¢ ¢¨¤¥

(X; t) (2.12)

â¨å®®¢áª®¥ ¯à®¨§¢¥¤¥¨¥ íª§¥¬¯«ïà®¢ (Rn ; � (n)), £¤¥ � (n) | â®¯®«®£¨ï ¯®ª®®à¤¨ â®© áå®¤¨-
¬®áâ¨ ¯à®áâà áâ¢  R

n , á ¨¤¥ªáë¬ ¬®¦¥áâ¢®¬ I0. �ë¬¨ á«®¢ ¬¨, (2.12) | â¨å®®¢áª ï
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áâ¥¯¥ì ¯à®áâà áâ¢  (Rn ; � (n)). �¡®§ ç ¥¬ ç¥à¥§ cl(�; t) ®¯¥à â®à § ¬ëª ¨ï ¢ â®¯®«®£¨ç¥áª®¬
¯à®áâà áâ¢¥ (��) (2.12). �®£¤ 

ATT ,
\
">0

cl(X(")
@ ; t) (2.13)

¥áâì ¬®¦¥áâ¢® ¯à¨âï¦¥¨ï (��) ([8], á. 42) ¢ ª« áá¥ ¯à¨¡«¨¦¥ëå à¥è¥¨©- ¯à ¢«¥®áâ¥©.
�®¦¥áâ¢® (2.13) ¬®¦¥â à áá¬ âà¨¢ âìáï ª ª ¥áâ¥áâ¢¥ ï à¥£ã«ïà¨§ æ¨ï ¯ãçª  (2.9), ¯à¨-
ç¥¬ �� ATT (2.13) á®¢¯ ¤ ¥â á cl(X@ ; t). �â® ãâ¢¥à¦¤¥¨¥ ¬®¦¥â ¡ëâì ¨§¢«¥ç¥® ¨§ ®¡é¨å
ª®áâàãªæ¨© ([10], £«. 3). �¤ ª® ¯à¥¤áâ ¢«ï¥â ¨â¥à¥á ¨áá«¥¤®¢ ¨¥ íâ®£® ¢®¯à®á  ¯àï¬ë¬¨
¬¥â®¤ ¬¨ á ®¡®¡é¥ë¬¨ ¯à®£à ¬¬ë¬¨ ã¯à ¢«¥¨ï¬¨ | ª.- . ¬¥à ¬¨ | ¢ á¬ëá«¥ [1]. �ë-
¬¨ á«®¢ ¬¨, ¢¢¥¤¥¬ ®¡®¡é¥ãî ã¯à ¢«ï¥¬ãî á¨áâ¥¬ã ¯®   «®£¨¨ á® ¢â®à®© ç áâìî [1]. �â®â
¯®¤å®¤ ¯®¤®¡¥ â ª¦¥ ([14], £«. III, IV). �¤¥áì ¡ã¤¥â ¯®«¥§¥ ¨ ¯®¤å®¤, à §¢¨¢ ¥¬ë© ¢ [1], £¤¥
ª®áâàãªæ¨ï à áè¨à¥¨ï ¡ë«  ¢¢¥¤¥   ªá¨®¬ â¨ç¥áª¨, çâ® ¯®§¢®«ï¥â ¯à¨¬¥¨âì ¥¥ ¨ ª ã¦¥
ã¯®¬ïãâ®© § ¤ ç¥, á¢ï§ ®© á �� (2.13), ¨ ª ¯®¤®¡®© § ¤ ç¥, ®â¢¥ç îé¥© á«ãç î à¥áãàáëå
®£à ¨ç¥¨© ¢¨¤  (2.5), (2.7). �®ª ¦¥¬, çâ® ¨ ¢ íâ®¬ á«ãç ¥ ¨¬¥¥â ¬¥áâ®   «®£ á¢®©áâ¢  ãáâ®©-
ç¨¢®áâ¨, ¯®¤®¡ë© á®¢¯ ¤¥¨î �� (2.13) ¨ § ¬ëª ¨ï ¬®¦¥áâ¢  (2.9). � §ã¬¥¥âáï, ¤«ï íâ®£®
á«¥¤ã¥â ¢¢¥áâ¨   «®£¨ ®¡ëçëå âà ¥ªâ®à¨© 'f , ®â¢¥ç îé¨¥ ç¨áâ® ¨¬¯ã«ìáë¬ ¢®§¤¥©áâ¢¨ï¬
¤«ï  ¡®à®¢ (k; c1; : : : ; ck; t1; : : : ; tk) á ®£à ¨ç¥¨ï¬¨ (2.5), (2.7). �à®¬¥ â®£®, ã¦® ¢¢¥áâ¨   -
«®£¨ ¯ãçª®¢ (2.9){(2.11) ¨ �� (2.13). � ®¡®¨å ¯®áâà®¥¨ïå ª«îç¥¢ãî à®«ì ¨£à ¥â ª®áâàãªæ¨ï
à áè¨à¥¨ï, à¥ «¨§ã¥¬ ï ¢ ª« áá¥ ª.- . ¬¥à ([1], [8], [10], [12]). �¥çì ¨¤¥â ® â®¬, çâ®¡ë § ¬¥¨âì
F@ (¨   «®£ íâ®£® ¬®¦¥áâ¢  ¤«ï á«ãç ï ç¨áâ® ¨¬¯ã«ìá®£® ã¯à ¢«¥¨ï) ¬®¦¥áâ¢®¬ ¤®¯ãáâ¨-
¬ëå ®¡®¡é¥ëå ã¯à ¢«¥¨©, ª®â®àë¬ á®£« á® [1] á«¥¤ã¥â á®¯®áâ ¢¨âì ¯ãç®ª \âà ¥ªâ®à¨©",
¯®à®¦¤¥ëå ã¯à ¢«¥¨ï¬¨-¬¥à ¬¨. �â®â ¯ãç®ª ¡ã¤¥â á®¢¯ ¤ âì á (2.13) «¨¡® á  ¤«¥¦ é¨¬
  «®£®¬ (2.13) ¤«ï á«ãç ï ç¨áâ® ¨¬¯ã«ìá®£® ã¯à ¢«¥¨ï. � ¬¥â¨¬, çâ® ãá«®¢¨ï (2.6), (2.7)
ï¢«ïîâáï ¤®áâ â®ç® â¨¯¨çë¬¨ ¢ § ¤ ç å ã¯à ¢«¥¨ï â¥å¨ç¥áª¨¬¨ á¨áâ¥¬ ¬¨. � ç áâ®áâ¨,
ª®ªà¥âë© ¢ à¨ â (2.6) ¨§ãç «áï ¢ ([8], á. 13{16) ¨ ([10], á. 1{26), £¤¥   ã¯®¬ïãâ®© ®á®-
¢¥ ¨áá«¥¤®¢ «¨áì ¢®§¬®¦®áâ¨ ®á« ¡«¥¨ï ¢¥áì¬  å à ªâ¥àëå ®£à ¨ç¥¨©   à¥¦¨¬ à ¡®âë
¤¢¨£ â¥«ï, ¨¬¥îé¨å á¬ëá« ãá«®¢¨© ç¥à¥¤®¢ ¨ï \¨¬¯ã«ìá®¢" ¨ \¯ ã§" ¢ à áå®¤®¢ ¨¨ í¥à£¨¨.

3. �¡é¨¥ ®¡®§ ç¥¨ï ¨ ®¯à¥¤¥«¥¨ï

�¨¦¥ ¨á¯®«ì§ãîâáï ª¢ â®àë ¨ á¢ï§ª¨ â®«ìª® ¢ æ¥«ïå á®ªà é¥¨ï § ¯¨á¨ ®á®¢ëå ãâ¢¥à-
¦¤¥¨©. �¥¬¥©áâ¢®¬  §ë¢ ¥¬ ¬®¦¥áâ¢®, ¢á¥ í«¥¬¥âë ª®â®à®£® á ¬¨ ï¢«ïîâáï ¬®¦¥áâ¢ ¬¨,
¯à¨¨¬ ¥¬  ªá¨®¬ã ¢ë¡®à . �¥à¥§ P(X) (ç¥à¥§ P 0(X)) ®¡®§ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å (¢á¥å ¥¯ã-
áâëå) ¯/¬ ¬®¦¥áâ¢  X. �¡®§ ç ¥¬ ç¥à¥§ BA ¬®¦¥áâ¢® ¢á¥å äãªæ¨©, ¤¥©áâ¢ãîé¨å ¨§ ¬®-
¦¥áâ¢  A ¢ ¬®¦¥áâ¢® B; ¥á«¨ f 2 BA ¨ C 2 P(A), â® ç¥à¥§ f 1(C) ®¡®§ ç ¥¬ ®¡à § ¬®¦¥áâ¢ 
C ¯à¨ ¤¥©áâ¢¨¨ f ([15], á. 81). �ãáâì X | ¬®¦¥áâ¢®, â®£¤  ¯à¨

B[X] , fX 2 P 0(P(X)) j 8A 2 X;8B 2 X 9C 2 X : C � A \Bg

¢ ¢¨¤¥ B0[X] , fX 2 B[X] j ; =2 Xg ¨¬¥¥¬ ¬®¦¥áâ¢® ¢á¥å ¡ §¨á®¢ ä¨«ìâà®¢ X. �«ï ¢áïª®£®
¬®¦¥áâ¢  X ¢ ¢¨¤¥

F [X] , fH 2 P 0(P(X)) j (; =2 H)& (A \B 2 H 8A 2 H; 8B 2 H)&

& (fU 2 P(X) j H � Ug � H 8H 2 H)g

¯®«ãç ¥¬ ¬®¦¥áâ¢® ¢á¥å ä¨«ìâà®¢ X; ¥á«¨ X 2 B0[X], â®

fS 2 P(X) j 9M 2 X :M � Sg 2 F [X]:

�á¯®«ì§ã¥¬  ¯à ¢«¥®áâ¨ ¨ áå®¤¨¬®áâì ¯® �®àã{�¬¨âã, á«¥¤ãï ([16], £«. 2). �¡®§ ç ¥¬
 ¯à ¢«¥®áâ¨ ¯®áà¥¤áâ¢®¬ âà¨¯«¥â®¢, ª ª ¨ ¢ ([10], á. 33): (D;4; ') ¥áâì  ¯à ¢«¥®áâì ¢
¬®¦¥áâ¢¥ U , ¥á«¨ (D;4), D 6= ;, |  ¯à ¢«¥®¥ ¬®¦¥áâ¢® (4 ¥áâì  ¯à ¢«¥¨¥   D) ¨
' 2 UD, ¯à¨ íâ®¬

(U � ass)[D;4;'] , fV 2 P(U) j 9d 2 D 8� 2 D ((d 4 �)) ('(�) 2 V ))g 2 F [U ]
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¥áâì ä¨«ìâà ¬®¦¥áâ¢  U ,  áá®æ¨¨à®¢ ë© á (D;4; ').
� ¯®¬¨¬ ¥ª®â®àë¥ ¯®ïâ¨ï ¨§ ®¡é¥© â®¯®«®£¨¨. �á«¨ (X; �) | �� (� | â®¯®«®£¨ï X)

¨ M 2 P(X), â® ç¥à¥§ cl(M; �) ¨ N� [M ] ®¡®§ ç ¥¬ á®®â¢¥âáâ¢¥® § ¬ëª ¨¥ M ¨ á¥¬¥©áâ¢®
¢á¥å ®ªà¥áâ®áâ¥© ([16], £«. 4) M ¢ (X; �). �á«¨ ¯à¨ íâ®¬ x 2 X,   M = fxg (®¤®í«¥¬¥â®¥
¬®¦¥áâ¢®), â® ¢¬¥áâ® N� [M ] ¨á¯®«ì§ã¥¬ ®¡®§ ç¥¨¥ N�(x), N�(x) 2 F [X], ¯®«ãç ï ä¨«ìâà
¢á¥å ®ªà¥áâ®áâ¥© x ¢ (X; �). �«¥¤ãï [8], [10], ®¯à¥¤¥«ï¥¬ ��: ¥á«¨ U | ¥¯ãáâ®¥ ¬®¦¥áâ¢®,
U 2 B[U ], (V; �) ¥áâì �� ¨ t 2 V U , â®

(� � LIM)[Ujt] ,
\
H2U

cl(t1(H); �) (3.1)

¥áâì �� ¢ ª« áá¥ ¯à¨¡«¨¦¥ëå à¥è¥¨©- ¯à ¢«¥®áâ¥© ([8], á. 41, 42). �«¥¤ã¥¬ ([10], á. 34)
¯à¨ ®¡®§ ç¥¨¨ áå®¤¨¬®áâ¨  ¯à ¢«¥®áâ¥©: ¥á«¨ (D;4; ') |  ¯à ¢«¥®áâì ¢ �� (X; �) ¨
x 2 X, â® ([16], £«. 2) def

((D;4; ') �
�! x), (N� (x) � (X � ass)[D;4;']):

�â¬¥â¨¬, çâ® (� � LIM)[Ujt] | ¬®¦¥áâ¢® ¢á¥å v 2 V â ª¨å, çâ® ¤«ï ¥ª®â®à®©  ¯à ¢«¥-
®áâ¨ (D;4; ') ¢ U ¨¬¥¥â ¬¥áâ®

(U 2 (U � ass)[D;4;'])& ((D;4; t � ') �
�! v); (3.2)

á¨¬¢®« � ¨á¯®«ì§ã¥âáï, ª ª ®¡ëç®, ¤«ï ®¡®§ ç¥¨ï áã¯¥à¯®§¨æ¨¨ äãªæ¨©. �à¥¤áâ ¢«¥¨¥
(3.2) ¤®áâ ¢«ï¥â �� (3.1) ¢¥áì¬   ªâã «ìë¥ ¤«ï ¯à¨«®¦¥¨© á¢®©áâ¢ : à¥çì ¨¤¥â ® ¥áâ¥áâ¢¥-
®¬ ¤«ï ¯à ªâ¨ª¨ á¯®á®¡¥ ¤®áâ¨¦¥¨ï æ¥«¨ ¢ ãá«®¢¨ïå ¯à¨¡«¨¦¥®£® á®¡«î¤¥¨ï ®£à ¨ç¥-
¨©.

�á«¨ (X; �) | ��, â® ç¥à¥§ F� (ç¥à¥§ (� � comp)[X]) ®¡®§ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å § ¬ªãâëå
(ª®¬¯ ªâëå [17], á. 196) ¢ ¯à®áâà áâ¢¥ (X; �) ¯/¬ X. �á«¨ (U; �1) ¨ (V; �2) | ¤¢  ��, U 6= ;,
V 6= ;, â® ç¥à¥§ C(U; �1; V; �2) ®¡®§ ç ¥¬ ¬®¦¥áâ¢® ¢á¥å äãªæ¨© ¨§ U ¢ V , ¥¯à¥àë¢ëå ¢
á¬ëá«¥ �1, �2. �á«¨ ¯à¨ íâ®¬ (U; �1) | ª®¬¯ ªâ®¥ ��,   (V; �2) { å ãá¤®àä®¢® ��, â®

f 1(cl(H; �1)) = cl(f 1(H); �2) 8H 2 P(U): (3.3)

�â¬¥â¨¬ ®¤® ¨§¢¥áâ®¥ ([8], x 2.5) ¯®«®¦¥¨¥, á¢ï§ ®¥ á (3.3): ¥á«¨ F { ¥¯ãáâ®¥ ¬®¦¥áâ¢®,eF 2 B[F], â. ¥. eF | ¥¯ãáâ®¥ á¥¬¥©áâ¢® ¯/¬ F â ª®¥, çâ®

8A 2 eF ; 8B 2 eF 9C 2 eF : C � A \B;

(K; �1) { ª®¬¯ ªâ®¥ ��, (H; �2) | å ãá¤®àä®¢® ��, m 2 KF ¨ g 2 C(K; �1;H; �2), â®

(�2 � LIM)[ eFjg �m] = g1((�1 � LIM)[ eFjm]): (3.4)

4. �®¥ç®- ¤¤¨â¨¢ë¥ ¬¥àë

� áá¬®âà¨¬ ¥¯ãáâ®¥ ¬®¦¥áâ¢® I = [t0; #0[ (t0 < #0), ®á é ¥¬®¥ ¯®«ã «£¥¡à®© L ¯/¬ I.
�¥à¥§ (add)+[L] ®¡®§ ç ¥¬ ª®ãá ¢á¥å ¥®âà¨æ â¥«ìëå ª.- . ¢/§ ¬¥à   L ([18], £«. III, IV).
�ãáâì A(L) | ¬®¦¥áâ¢® ¢á¥å ¢/§ ª.- . ¬¥à   L, ¨¬¥îé¨å ®£à ¨ç¥ãî ¯®«ãî ¢ à¨ æ¨î,
â®£¤  A(L) ï¢«ï¥âáï «¨¥©ë¬ ¯à®áâà áâ¢®¬, ¯®à®¦¤¥ë¬ ª®ãá®¬ (add)+[L]. � â¥à¬¨ å
¯®«®© ¢ à¨ æ¨¨ ®¯à¥¤¥«ï¥âáï á¨«ì ï ®à¬  A(L). �¨¥© ï ®¡®«®çª  B0(I;L) ¬®¦¥áâ¢ 
¢á¥å ¨¤¨ª â®à®¢ ([11], á. 56) ¬®¦¥áâ¢ ¨§ I ¥áâì ¯/¬ ¬®¦¥áâ¢  B(I) ¢á¥å ®£à ¨ç¥ëå ¢/§
äãªæ¨©   I. �¨¥©®¥ ¯à®áâà áâ¢® B(I) ®á é ¥¬ sup-®à¬®© k � k ([18], c. 261), ¯®«ãç ï
¢ ¢¨¤¥ § ¬ëª ¨ï B0(I;L) ¢ á¬ëá«¥ (B(I); k � k) ¡  å®¢® ¯à®áâà áâ¢® B(I;L), ã ª®â®à®£®
â®¯®«®£¨ç¥áª®¥ á®¯àï¦¥®¥ ¯à®áâà áâ¢® ¨§®¬¥âà¨ç¥áª¨ ¨§®¬®àä® A(L) ¢ á¨«ì®© ®à¬¥.
�âã ®à¬ã ®¯à¥¤¥«ï¥¬ ¯®áà¥¤áâ¢®¬ ¯®«®© ¢ à¨ æ¨¨ ¬¥à ¨§ A(L): ¥á«¨ � 2 A(L), â® v�(I)
¥áâì def ¯®« ï ¢ à¨ æ¨ï � ¢ âà ¤¨æ¨®®¬ á¬ëá«¥ ([8], á. 62). �«¥¤ãï [8], [10], ®á é ¥¬ A(L)
�-á« ¡®© â®¯®«®£¨¥© ��(L), ¯®«ãç ï «®ª «ì® ¢ë¯ãª«ë© �-ª®¬¯ ªâ

(A(L); ��(L)): (4.1)
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�á«®¢¨ï ª®¬¯ ªâ®áâ¨ ¢ �� (4.1) ®¯à¥¤¥«ïîâáï ¨§¢¥áâ®© â¥®à¥¬®© �« ®£«ã ([18], £«. V).
�¢¥¤¥¬ â®¯®«®£¨î �0(L) ([10], á. 44) ¬®¦¥áâ¢  A(L), ®â¢¥ç îéãî ¯à¥¤áâ ¢«¥¨î A(L) ¢ ¢¨-
¤¥ ¯®¤¯à®áâà áâ¢  R

L ¢ â®¯®«®£¨¨ â¨å®®¢áª®£® ¯à®¨§¢¥¤¥¨ï íª§¥¬¯«ïà®¢ R, ®á é ¥¬ëå
ª ¦¤ë© ¤¨áªà¥â®© â®¯®«®£¨¥©, á ¨¤¥ªáë¬ ¬®¦¥áâ¢®¬ L. �á«¨ � | â®¯®«®£¨ï A(L) ¨
M 2 P(A(L)), â® ç¥à¥§ � jM ®¡®§ ç ¥¬ â®¯®«®£¨î M , ¨¤ãæ¨à®¢ ãî (  M) ¨§ (A(L); �),
(M; � jM ) | ¯®¤¯à®áâà áâ¢® (A(L); �). �«ï  á ¡ã¤ãâ  ¨¡®«¥¥ áãé¥áâ¢¥ë á«ãç ¨ � = ��(L)
¨ � = �0(L). �¥à¥§ C ãá«®¢¨¬áï ®¡®§ ç âì á¥¬¥©áâ¢® ¢á¥å ª®¬¯ ªâëå ([17], á. 196) ¢ �� (4.1)
¯/¬ A(L), â. ¥. á¥¬¥©áâ¢® ¢á¥å ¬®¦¥áâ¢ K, K � A(L), â ª¨å, çâ® (K; ��(L)jK) ¥áâì ª®¬¯ ªâ®¥
��. �â¬¥â¨¬ ¥é¥ ®¤® ¯®«¥§®¥ á¢®©áâ¢®: 8K 2 C

��(L)jK � �0(L)jK : (4.2)

� á ¡ã¤¥â ¨â¥à¥á®¢ âì ¢®§¬®¦®áâì ¯®£àã¦¥¨ï ¥ª®â®à®£® ¥áâ¥áâ¢¥®£® á â®çª¨ §à¥¨ï à¥ -
«¨§ æ¨¨ ¥¯ãáâ®£® ¬®¦¥áâ¢  F ¢ á®®â¢¥âáâ¢ãîé¨© ¢ à¨ â ª®¬¯ ªâ  K 2 C (á¬., ¢ ç áâ®áâ¨,
[1]). �à¨ íâ®¬ ¢ ¦ãî à®«ì ¨£à ¥â ¯«®â®¥ ¯®£àã¦¥¨¥ F ¢ (K; �0(L)jK), £¤¥ K 2 C. �«ï íâ®£®
¯®£àã¦¥¨ï ¯®âà¥¡ã¥âáï ®¯¥à â®à, ª®â®àë©, á«¥¤ãï [1], ¡ã¤¥¬ ®¡®§ ç âì ç¥à¥§m. �â ª, ¯®« £ -
¥¬, çâ® ä¨ªá¨à®¢ ë ¥¯ãáâ®© ª®¬¯ ªâK 2 C, ¥¯ãáâ®¥ ¬®¦¥áâ¢® F ¤®áâ â®ç® ¯à®¨§¢®«ì®©
¯à¨à®¤ë ¨ ®¯¥à â®à m 2 KF. �«¥¤ãï (4.2), ¯®«ãç ¥¬ ¤«ï tl , ��(L)jK ¨ tu , �0(L)jK á¢®©áâ¢®
áà ¢¨¬®áâ¨ tl � tu. �ã¤¥¬ â ª¦¥ ¯®« £ âì ([1], á. 64)

K = cl(m1(F); tu): (4.3)

� «¥¥ ¢®§ì¬¥¬ ®¤¨ ç áâë© á«ãç © ª®áâàãªæ¨¨ [1], ª®â®àë© ¢ [1] ¥ à áá¬ âà¨¢ «áï. �®£« á®
à §¤¥«ã 2 ¯®« £ ¥¬, çâ® ¬®¦¥áâ¢® � [1] ¥áâì ¢ ¤ ®¬ á«ãç ¥ 1;m,   ç¨á«® n ¢ ([1], á. 64)
¥áâì 1. �®£¤  ¢ ª ç¥áâ¢¥ ¬®¦¥áâ¢  X à §¤¥«  5 [1] ¬®¦® ¨á¯®«ì§®¢ âì R

m . � ¯®¬¨¬, çâ®
(á¬. à §¤¥« 2)

(si)i21;m : 1;m! B0(I;L):

�á«®¢¨¬áï ® á«¥¤ãîé¥¬ á®£« è¥¨¨ ([1], á. 65): ®â®¡à ¦¥¨¥ g, ¤¥©áâ¢ãîé¥¥ ¨§ K ¢ Rm , ¨¬¥¥â
¢¨¤

g(�) ,
�Z

I

sid�

�
i21;m

: (4.4)

�¢¥¤¥¬ ¤¥â «¨§ æ¨î ¯à¥¤«®¦¥¨ï 5.1 [1]. �¥à¥§ �l ®¡®§ ç¨¬ ®¡ëçãî â®¯®«®£¨î ¯®ª®®à¤¨-
 â®© áå®¤¨¬®áâ¨ ¢ Rm , ¯®«ãç¨¬ (á¬. à §¤¥« 2) ¢ ¢¨¤¥ Y § ¬ªãâ®¥ ¢ (Rm ; �l) ¯/¬ R

m . � ¬¥â¨¬,
çâ® ¤«ï  è¥£® á«ãç ï ¬®¦¥áâ¢® �0 [1] ¥áâì 1;m. �®íâ®¬ã ¢ ¢¨¤¥ �u [1] ¨¬¥¥¬ ¤¨áªà¥âãî â®-
¯®«®£¨î R

m , â. ¥. �u = P(Rm).

�à¥¤«®¦¥¨¥ 4.1. g 2 C(K; tl;Rm ; �l) \ C(K; tu;Rm ; �u).

�®ª § â¥«ìáâ¢®. �¢®©áâ¢® ¥¯à¥àë¢®áâ¨ g ¢ á¬ëá«¥ (tl; �l) ¨¬¥¥âáï, â. ª. ª ¦¤ë© ¨§ ¨â¥-
£à «®¢ ¢ (4.4) ¥¯à¥àë¢® § ¢¨á¨â ®â ¬¥àë ¢ á¬ëá«¥ (K; tl). �à®¢¥à¨¬, çâ® g 2 C(K; tu;Rm ; �u).
�¥©áâ¢¨â¥«ì®, tu-áå®¤¨¬®áâì ª � 2 K  ¯à ¢«¥®áâ¨ (D;4; h) ¢ K, £¤¥ (D;4) | ¥¯ãáâ®¥
 ¯à ¢«¥®¥ ¬®¦¥áâ¢® ¨ h 2 KD, íª¢¨¢ «¥â  á¢®©áâ¢ã 8L 2 L 9d 2 D 8� 2 D

(d 4 �)) (h(�)(L) = �(L)): (4.5)

� ä¨ªá¨àã¥¬ ¥ª®â®àãî â ªãî  ¯à ¢«¥®áâì (D;4; h) ¨ ¬¥àã � 2 K á® á¢®©áâ¢®¬ áå®¤¨¬®áâ¨
¢ (K; tu). �®£¤  ¨¬¥¥¬ á¢®©áâ¢® (4.5) ¨ ¢ á¨«ã áâã¯¥ç â®áâ¨ s1; : : : ; sm ¯®«ãç ¥¬ 8i 2 1;m
9di 2 D 8� 2 D

(di 4 �))
�Z

I

sidh(�) =
Z
I

sid�

�
:

�®íâ®¬ã 9d 2 D 8� 2 D
(d 4 �)) ((g � h)(�) = g(�)):

�â® á¢®©áâ¢® íª¢¨¢ «¥â® ãâ¢¥à¦¤¥¨î

(D;4;g � h) �u�! g(�):
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�áâ ®¢¨«¨ ¨¬¯«¨ª æ¨î

((D;4; h) �u�! �)) ((D;4;g � h) �u�! g(�)):

�®áª®«ìªã ¢ë¡®à (D;4; h) ¨ � ¡ë« ¯à®¨§¢®«ìë¬, â® g 2 C(K; tu;Rm ; �u).

�¢¥¤¥¬ â¥¯¥àì á¥¬¥©áâ¢® Y�
l
([1], á. 65) ¢á¥å ®âªàëâëå "-®ªà¥áâ®áâ¥© ¬®¦¥áâ¢  Y , " > 0.

�ë¬¨ á«®¢ ¬¨,
Y�
l
, fY " : " 2 ]0;1[ g:

�à¨ íâ®¬ ãá«®¢¨¬áï ®á é âì Rm ®à¬®© k � km, ¤«ï ª®â®à®©

kxkm , supfjx(i)j : i 2 1;mg 8x 2 R
m :

�á¥ "-®ªà¥áâ®áâ¨ Y ¯®¨¬ îâáï ¢ á¬ëá«¥ íâ®© ®à¬ë. �¨áâ¥¬  ®ªà¥áâ®áâ¥© Y ¢ �u á¢®¤¨âáï
ä ªâ¨ç¥áª¨ ª á ¬®¬ã Y (Y ¥áâì  ¨¬¥ìè ï ¯® ¢«®¦¥¨î ®ªà¥áâ®áâì á ¬®£® ¬®¦¥áâ¢  Y ).
� «¥¥ ¬ë ä ªâ¨ç¥áª¨ ª®ªà¥â¨§¨àã¥¬ á®®â®è¥¨¥ (5.16) à ¡®âë [1]. � ¯®¬¨¬, çâ® [1] s =
g �m, ¢  è¥¬ á«ãç ¥

s : F! R
m :

�®á¯®«ì§ã¥¬áï á¢®©áâ¢®¬ (3.4). �«ï á¥¬¥©áâ¢ 

s�1[Y�
l
] = fs�1(H) : H 2 Y�

l
g

á®£« á® (3.4) ¨¬¥¥â ¬¥áâ®, ¢ ç áâ®áâ¨, à ¢¥áâ¢®

g1((tl � LIM)[s�1[Y�
l
]jm]) = (�l � LIM)[s�1[Y�

l
]jg �m]:

�à®¬¥ â®£®, ¢¢¥¤¥¬ Y�
u
, fY g. �®£¤  Y�

l
¥áâì ¯®¤á¥¬¥©áâ¢® Yl à ¡®âë [1], ¤«ï ª®â®à®£® ¢¥à®

á¢®©áâ¢® 8H1 2 Yl 9H2 2 Y�l : H2 � H1. �à®¬¥ â®£®, Y�u ¥áâì ¯®¤á¥¬¥©áâ¢® á¥¬¥©áâ¢  Yu à ¡®âë
[1] ¨ â ª®¥, çâ® 8H1 2 Yu 9H2 2 Y�u : H2 � H1. �á«¨ â¥¯¥àì h : F! X, â® ([1], á. 66)

(t� LIM)[s�1[Yl]jh] = (t� LIM)[s�1[Y�
l
]jh]; (4.6)

(t� LIM)[s�1[Yu]jh] = (t� LIM)[s�1[Y�
u
]jh] = cl(h1(s�1(Y )); t): (4.7)

� ¯®¬¨¬, çâ® Y�
l
= fY " : " 2 ]0;1[g. �®£¤  ¢ (4.6) ¨¬¥¥¬

(t� LIM)[s�1[Yl]jh] =
\

"2 ]0;1[

cl(h1(s�1(Y ")); t): (4.8)

�¢¥¤¥¬ â¥¯¥àì ! : K! X ¯® á«¥¤ãîé¥¬ã ¯à ¢¨«ã: ¯à¨ � 2 K

!(�) , e'�;
£¤¥ e'� 2 X ®¯à¥¤¥«ï¥âáï ãá«®¢¨¥¬ ([1], á. 69),   ¨¬¥® 8t 2 I0

e'�(t) = �(t; t0)x0 +
Z
[t0;t[

�(t; �)b(�)�(d�):

� «¥¥ ¯®« £ ¥¬ h , ! �m. �à¨ íâ®¬ ! 2 C(K; tl;X; t) ¯® ®¯à¥¤¥«¥¨î �-á« ¡®© â®¯®«®£¨¨ A(L)
¨ â®¯®«®£¨¨ t; ! | ¯®çâ¨ á®¢¥àè¥®¥ ®â®¡à ¦¥¨¥ ¨§ (K; tl) ¢ (X; t) ª ª ¢áïª®¥ ¥¯à¥àë¢®¥
®â®¡à ¦¥¨¥ ¨§ ª®¬¯ ªâ®£® ¯à®áâà áâ¢  ¢ å ãá¤®àä®¢®. � íâ®¬ á«ãç ¥ á®£« á® ¯à¥¤áâ ¢«¥-
¨î (5.16) à ¡®âë [1] ¢ë¯®«ï¥âáï à ¢¥áâ¢®

!1(g�1(Y )) = (t� LIM)[s�1[Yl]jh] = (t� LIM)[s�1[Yu]jh]: (4.9)

�§ ®¯à¥¤¥«¥¨ï ®â®¡à ¦¥¨© g ¨ ! ¢ëâ¥ª ¥â, çâ® á¯à ¢¥¤«¨¢® à ¢¥áâ¢®

!1(g�1(Y )) =
�e'� : � 2 K;

�Z
I

sid�

�
i21;m

2 Y

�
; (4.10)

â. ¥. !1(g�1(Y )) ¥áâì ¯ãç®ª ¢á¥å \âà ¥ªâ®à¨©", ¯®à®¦¤¥ëå ¤®¯ãáâ¨¬ë¬¨ ª.- . ®¡®¡é¥ë¬¨
ã¯à ¢«¥¨ï¬¨.
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� ãç¥â®¬ (4.6){(4.9) ¯®«ãç ¥¬

!1(g�1(Y )) = cl(h1(s�1(Y )); t) = (t� LIM)[s�1[Y�
l
]jh] =

\
">0

cl(h1(s�1(Y ")); t); (4.11)

£¤¥ !1(g�1(Y )) = f e'� : � 2 g�1(Y )g. �â¬¥â¨¬, çâ® ¯à¨ " 2 ]0;1[

h1(s�1(Y ")) = !1(m1(s�1(Y "))) � !1(K); !1(K) 2 (t� comp)[X]

(ãç¨âë¢ ¥âáï, çâ® ¥¯à¥àë¢ë© ®¡à § ª®¬¯ ªâ®£® ¬®¦¥áâ¢  ª®¬¯ ªâ¥). � ¨â®£¥, h1(s�1(Y ")),
" > 0, áãâì ¬®¦¥áâ¢ , ¯à¥¤ª®¬¯ ªâë¥ ¢ å ãá¤®àä®¢®¬ �� (X; t),   â®£¤  ¬®¦¥áâ¢ 

cl(h1(s�1(Y ")); t); " > 0;

áãâì ¬®¦¥áâ¢ , ª®¬¯ ªâë¥ ¢ (X; t). �«¥¤®¢ â¥«ì®, ¯à¨ H 2 s�1(Y�
l
)

cl(h1(H); t) 2 (t� comp)[X]:

� ¬® á¥¬¥©áâ¢® Y�
l
¥¯ãáâ®. �®íâ®¬ã ¢ á®£« á¨¨ á ¯à¥¤«®¦¥¨¥¬ 3.6.1 ¬®®£à ä¨¨ [8]

Nt [!
1(g�1(Y ))] �

[
H2s�1[Y�

l
]

Nt [cl(h
1(H); t)] =

[
eY 2Y�

l

Nt [cl(h
1(s�1(eY )); t)] =

=
[
">0

Nt [cl(h1(s�1(Y ")); t)]: (4.12)

�à¨ íâ®¬ (á¬. (4.6), (4.7), (4.9))

!1(g�1(Y )) = (t� LIM)[s�1[Y�
l
]jh] = (t� LIM)[s�1[Yu]jh] = cl(h1(s�1(Y )); t): (4.13)

�§ (4.12), (4.13) ¢ëâ¥ª ¥â

�¥®à¥¬  4.1. Nt [cl(h1(s�1(Y )); t)] �
S
">0

Nt [cl(h1(s�1(Y ")); t)].

�®¤¥à¦ â¥«ìë© á¬ëá« â¥®à¥¬ë á®áâ®¨â ¢ ãâ¢¥à¦¤¥¨¨, çâ® ¯ãçª¨ ¤®¯ãáâ¨¬ëå âà ¥ªâ®à¨©
®¡« ¤ îâ á«¥¤ãîé¨¬ á¢®©áâ¢®¬ ãáâ®©ç¨¢®áâ¨. �¬¥®, ¥á«¨ ¤«ï ¬®¦¥áâ¢  cl(h1(s�1(Y )); t)
¢ë¡à âì ¯à®¨§¢®«ìãî ¥£® ®ªà¥áâ®áâì S, â® ®ª ¦¥âáï, çâ® ¯à¨ ¢á¥å " 2 ]0; "S [, £¤¥ "S 2 ]0;1[,
S ï¢«ï¥âáï ®ªà¥áâ®áâìî ¬®¦¥áâ¢  cl(h1(s�1(Y ")); t), çâ®, ¢ ç áâ®áâ¨, ®§ ç ¥â (¤«ï â ª¨å
" > 0) á¯à ¢¥¤«¨¢®áâì ¢«®¦¥¨ï

cl(h1(s�1(Y ")); t) � S:

�¯¥à æ¨ï § ¬ëª ¨ï ¯ãçª®¢ à áá¬ âà¨¢ ¥âáï ª ª ¥áãé¥áâ¢¥ ï ®¯¥à æ¨ï: ª ¯ãçªã ¯à¨á®-
¥¤¨ïîâáï áª®«ì ã£®¤® ¡«¨§ª¨¥ ª ¥¬ã âà ¥ªâ®à¨¨ (¤ ®¥ ¯à¥¤áâ ¢«¥¨¥ «¥¦¨â ¢ ®á®¢¥
®¯¥à â®à  § ¬ëª ¨ï ¯® �ãà â®¢áª®¬ã ¨ ®® ¡ë«® ¨á¯®«ì§®¢ ® ¢ ®¤®¬ ¨§ íª¢¨¢ «¥âëå
®¯à¥¤¥«¥¨© ([16], á. 68)).

5. �®ªà¥â¨§ æ¨ï ®¡é¨å ¯®«®¦¥¨©

�¥à¥¬áï ª ¤¢ã¬ ¯®áâ ®¢ª ¬ à §¤¥«  2. �«ï íâ¨å á«ãç ¥¢ ª®ªà¥â¨§¨àã¥¬ ¬®¦¥áâ¢  F ¨
K,   â ª¦¥ ®â®¡à ¦¥¨¥

m : F! K:

� ¯®¬¨¬ ¯à¥¤¯®«®¦¥¨¥ (2.2), ®â®áïé¥¥áï ª ¢ë¡®àã L. � íâ¨å ãá«®¢¨ïå ®¯à¥¤¥«ï¥¬ F ¢ ¢¨¤¥
¬®¦¥áâ¢  ¢á¥å äãªæ¨© f 2 B0(I;L) â ª¨å, çâ® ¢ë¯®«ï¥âáï (2.4). �ë¬¨ á«®¢ ¬¨, ¯®« £ ¥¬,
çâ® F = F (á¬. à §¤¥« 2). �«ï â®£® çâ®¡ë ¢¢¥áâ¨ K, ¯®âà¥¡ã¥âáï è¨à®ª® ¨á¯®«ì§ã¥¬®¥ ¢ [1],
[8]{[10], [12] ¯®ïâ¨¥ á« ¡®©  ¡á®«îâ®© ¥¯à¥àë¢®áâ¨ ª.- . ¬¥à   L ®â®á¨â¥«ì® �. �¬¥®,
ª ª ¨ ¢ ([1], á. 71; [19], á. 333{334), ¢¢¥¤¥¬

A�[L] , f� 2 A(L) j 8L 2 L ((�(L) = 0)) (�(L) = 0))g (5.1)
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¨ ®¯à¥¤¥«¨¬

K , f� 2 A�[L] j v�(I) � cg: (5.2)

�¥àë ¨§ ¬®¦¥áâ¢  (5.1) ¯à¨ïâ®  §ë¢ âì á« ¡®  ¡á®«îâ® ¥¯à¥àë¢ë¬¨ ®â®á¨â¥«ì® �,
(5.2) ¥áâì ¯¥à¥á¥ç¥¨¥ A�[L] á è à®¬ ¢ á¨«ì®© ®à¬¥ A(L). �«ï ®¯à¥¤¥«¥¨ï m ¯®âà¥¡ã¥âáï
¥®¯à¥¤¥«¥ë© ¨â¥£à « äãªæ¨© ¨§ B0(I;L) ®â®á¨â¥«ì® � ([8], á. 70).

�â ª, ¥á«¨ f 2 B0(I;L), â® ç¥à¥§ f ��, f �� 2 A�[L], ®¡®§ ç ¥¬ ¥®¯à¥¤¥«¥ë© ¨â¥£à « f
®â®á¨â¥«ì® �, ¯®¨¬ ¥¬ë© ¢ á¬ëá«¥ ([8], á. 34). �á«¨ f 2 F, â® á®£« á® (2.4) ¯®«ãç ¥¬ ([10],
x 3.7), çâ® f � � 2 K. �®£¤  m ®¯à¥¤¥«ï¥¬ ª ª ®¯¥à â®à

f 7! f � � : F! K: (5.3)

� (5.2) ¤   ª®ªà¥â¨§ æ¨ï K à §¤¥«  4, á®®â¢¥âáâ¢ãîé ï ¯¥à¢®© (¨§ à áá¬ âà¨¢ ¥¬ëå ¢ à §-
¤¥«¥ 2) ¯®áâ ®¢ª¥ § ¤ ç¨ (á¬. ¢ íâ®© á¢ï§¨ ®£à ¨ç¥¨ï (2.4), (2.6)). �®¤¥à¦ â¥«ìë© á¬ëá«
â¥®à¥¬ë 4.1 ¢ ¤ ®¬ á«ãç ¥ á®áâ®¨â ¢ á«¥¤ãîé¥¬.

� ¯®¬¨¬, çâ® á®£« á® ª®ªà¥â¨§ æ¨¨ (5.3) ¯à¨ f 2 F ¨¬¥¥â ¬¥áâ® ãâ¢¥à¦¤¥¨¥: h(f) 2 X
¥áâì äãªæ¨ï, ¤«ï ª®â®à®©

h(f)(t) = �(t; t0)x0 +
Z
[t0;t[

�(t; �)b(�)f(�)�(d�) 8t 2 I0:

�ë¬¨ á«®¢ ¬¨, h(f) = 'f ¨§ (2.8) ¥áâì à¥è¥¨¥ (2.1) á § ¤ ë¬¨  ç «ìë¬¨ ãá«®¢¨ï¬¨, â. ¥.
®¡ëç ï âà ¥ªâ®à¨ï ã¯à ¢«ï¥¬®© á¨áâ¥¬ë. � ª®ªà¥â¨§ æ¨¨ s ¤«ï  è¥£® á«ãç ï ¢ á¨«ã (4.4)
¨ (5.3) ¨¬¥¥¬, çâ® ¯à¨ f 2 F s(f) á®¢¯ ¤ ¥â á ¢¥ªâ®à®¬ ¢ «¥¢®© ç áâ¨ (2.6), â. ¥.

s(f) =
�Z

I

sifd�

�
i21;m

: (5.4)

� ª á«¥¤áâ¢¨¥, ¢ â¥à¬¨ å à §¤¥«  2 ¯®«ãç¨¬ F@ = s�1(Y ),   â®£¤  h1(s�1(Y )) = X@ (2.9). �
¤àã£®© áâ®à®ë, ¯à¨ " 2 ]0;1[ ¢ á¨«ã (2.10) ¨ (5.4) ¨¬¥¥¬ à ¢¥áâ¢  F

(")
@ = s�1(Y ") ¨ X(")

@ =
h1(F (")

@ ) = h1(s�1(Y ")). �®£¤  ¨§ â¥®à¥¬ë 4.1 ¢ëâ¥ª ¥â

Nt [cl(X@ ; t)] �
[
">0

Nt [cl(X
(")
@ ; t)]:

� ª á«¥¤áâ¢¨¥, ¤«ï ¢áïª®© ®ªà¥áâ®áâ¨ G ¬®¦¥áâ¢ -§ ¬ëª ¨ï cl(X@ ; t) ¬®¦® ãª § âì â ª®¥
ç¨á«® "G > 0, çâ® ¯à¨ «î¡®¬ ¢ë¡®à¥ " > 0 á® á¢®©áâ¢®¬ " � "G

cl(X@ ; t) � cl(X(")
@ ; t) � G: (5.5)

� ª¨¬ ®¡à §®¬, ¢ (5.5) ¨¬¥¥¬ á¢®©áâ¢® á¢®¥®¡à §®© \â®¯®«®£¨§¨à®¢ ®©" ãáâ®©ç¨¢®áâ¨.
� áá¬®âà¨¬ â¥¯¥àì ¯®áâ ®¢ªã, á¢ï§ ãî á ãá«®¢¨¥¬ (2.7). �¯à ¢«ïîé¥¥ ¢®§¤¥©áâ¢¨¥ ¢

(2.7) ¯à¥¤áâ ¢«ï¥â á®¡®© ª®¥çãî á¨áâ¥¬ã â®«çª®¢ [2]. �¥©áâ¢¨¥ â ª¨å ã¯à ¢«¥¨© ¯®¤®¡®
¤¥©áâ¢¨î ª®¥çëå á®¢®ªã¯®áâ¥© ¬¥à �¨à ª . �á«®¢¨¬áï ®¡®§ ç âì ç¥à¥§ �t ¯à¨ t 2 I áã¦¥¨¥
  L ¬¥àë �¨à ª , á®®â¢¥âáâ¢ãîé¥© â®çª¥ t: �t ®â®¡à ¦ ¥â L ¢ f0; 1g â ª, çâ® �t(L) = 0 ¯à¨
t =2 L ¨ �t(L) = 1 ¯à¨ t 2 L. �á«¨ k 2 N ; (ti)i21;k : 1; k ! I ¨ (�i)i21;k 2 Rk , â®

� =
kX
i=1

�i�ti 2 A(L) (5.6)

®¯à¥¤¥«ï¥âáï ª ª ®¡ëç ï «¨¥© ï ª®¬¡¨ æ¨ï ¯à®áâ¥©è¨å ¬¥à �t1 ; : : : ; �tk á ¢¥á ¬¨ �1; : : : ; �k.
�¥©áâ¢¨¥ ª ¦¤®© ¬¥àë � ¢¨¤  (5.6)    èã á¨áâ¥¬ã ¬®¦® à áá¬ âà¨¢ âì ª ª ¢ à¨ â ®¡®¡-
é¥®© âà ¥ªâ®à¨¨ e'�. �®£¤  ¤«ï � (5.6) ¨ t 2 I0

e'�(t) = �(t; t0)x0 +
X
i2Tt

�i�(t; ti)b(ti); (5.7)
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£¤¥ Tt ¥áâì ¬®¦¥áâ¢® ¢á¥å j 2 1; k â ª¨å, çâ® tj < t,   ¢ á«ãç ¥ Tt = ; áã¬¬  ¢ ¯à ¢®© ç áâ¨
(5.7) ®¯à¥¤¥«ï¥âáï ª ª ã«¥¢®© ¢¥ªâ®à. �ë¬¨ á«®¢ ¬¨, ¥á«¨ ¨¬¥¥¬ ¬¥àã (5.6) ¨ ¯à¨ íâ®¬

t(�) , inffti : i 2 1; kg;

â® e'�(t) = �(t; t0)x0, ¥á«¨ t � t(�), ¨ ¯à¨ t > t(�)

e'�(t) = �(t; t0)x0 +
X

i21;k; ti<t

�i�(t; ti)b(ti): (5.8)

� «®£¨ç®¥ ¤¥©áâ¢¨¥ ¯à®¨§¢®¤¨â ã¯à ¢«¥¨¥ (5.6)   äãªæ¨¨ s1; : : : ; sm, â. ¥.Z
I

sjd� =
kX
i=1

�isj(ti) 8j 2 1;m: (5.9)

� ¬¥â¨¬, çâ® � (5.6) à áá¬ âà¨¢ ¥¬ ª ª ®¡ëç®¥ ã¯à ¢«¥¨¥,   ãá«®¢¨¥ (2.7) ¥áâì ãá«®¢¨¥  
¢ë¡®à ®¡ëç®£® ã¯à ¢«¥¨ï â ª®© áâàãªâãàë. �®£¤  (¤® ª®æ  áâ âì¨) ®¯à¥¤¥«ï¥¬ F ª ª ¬®-
¦¥áâ¢® ¢á¥å ¬¥à � 2 A(L) â ª¨å, çâ®

9k 2 N ; 9(ti)i21;k 2 Ik; 9(�i)i21;k 2 R
k :
�
� =

kX
i=1

�i�ti

�
&
� kX

i=1

j�ij � c

�
: (5.10)

�á«¨ � 2 F, â®, á ®¤®© áâ®à®ë, ¨¬¥¥¬ ¢¥«¨ç¨ë (5.9) ¨, á«¥¤®¢ â¥«ì®, ¢¥ªâ®à�Z
I

sjd�

�
j21;m

2 R
m ;

¢á¥ ª®¬¯®¥âë ª®â®à®£® ®¯à¥¤¥«ïîâáï ª®¥çë¬¨ áã¬¬ ¬¨ (¯®¤®¡® (5.9)),   á ¤àã£®©, à á¯®-
« £ ¥¬ âà ¥ªâ®à¨¥© e'�, ®¯à¥¤¥«ï¥¬®© ¢ (5.8). �®£¤ 

F@ ,

�
� 2 F

��� � Z
I

sjd�

�
j21;m

2 Y

�
(5.11)

¥áâì ¢ ®¢®© à¥¤ ªæ¨¨ ¬®¦¥áâ¢® ¢á¥å ®¡ëçëå ã¯à ¢«¥¨©, ¤®¯ãáâ¨¬ëå ¢ á¬ëá«¥ á®¡«î¤¥¨ï
Y -®£à ¨ç¥¨ï. �®£¤ 

X@ , f e'� : � 2 F@g (5.12)

¥áâì ¬®¦¥áâ¢® ¢á¥å ¤®¯ãáâ¨¬ëå ®¡ëçëå âà ¥ªâ®à¨©, áâàãªâãà  ª®â®àëå ãª §   ¢ (5.8). �
(5.11), (5.12) ¨¬¥¥¬ ¬®¦¥áâ¢ , á¢ï§ ë¥ á â®çë¬ á®¡«î¤¥¨¥¬ Y -®£à ¨ç¥¨ï ¢ ¨áå®¤®©
§ ¤ ç¥ (á¬. ¢ íâ®© á¢ï§¨ (2.7)). �¥¯¥àì à áá¬®âà¨¬   «®£¨çë¥ ¬®¦¥áâ¢  ¤«ï ®á« ¡«¥ëå
®£à ¨ç¥¨©: ¥á«¨ " 2 ]0;1[, â® ç¥à¥§ F(")

@ ®¡®§ ç ¥¬ ¬®¦¥áâ¢® ¢á¥å � 2 F â ª¨å, çâ®�Z
I

sjd�

�
j21;m

2 Y "

(á¬. ®¯à¥¤¥«¥¨ï à §¤¥«  2), ¢ íâ¨å â¥à¬¨ å

X (")
@ , f e'� : � 2 F(")

@ g

¥áâì   «®£ (2.12) ¤«ï à áá¬ âà¨¢ ¥¬®£® á«ãç ï ç¨áâ® ¨¬¯ã«ìá®£® ã¯à ¢«¥¨ï. � ¤ «ì¥©è¥¬
¨§ãç¨¬ ¡«¨§®áâì ¬®¦¥áâ¢ cl(X@ ; t) ¨ cl(X

(")
@ ; t) ¯à¨ \¬ «ëå" " > 0.

�«ï íâ®£®, ª ª ¨ ¢ á«ãç ¥ ®£à ¨ç¥¨© (2.6), ª®ªà¥â¨§¨àã¥¬ ¯®«®¦¥¨ï à §¤¥«  4, ¨á¯®«ì-
§ãï ª®áâàãªæ¨î ([10], x 7.2). � ç¥¬ á ®¯à¥¤¥«¥¨ï ¢ à¨ â  ¬®¦¥áâ¢  K ¨ ®â®¡à ¦¥¨ï m.
�«ï íâ®£® § ¬¥â¨¬, çâ® (á¬. (5.10))

v�(I) � c 8� 2 F: (5.13)
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� íâ®© á¢ï§¨ ®¯à¥¤¥«¨¬ K ¢ ¢¨¤¥ è à  ¢ á¨«ì®© ®à¬¥ A(L):

K , f� 2 A(L) j v�(I) � cg: (5.14)

�à¨ íâ®¬ ¢ á¨«ã (5.13), (5.14) F � K. �®«¥¥ â®£®, ¨§ ([10], c. 286) ¨¬¥¥¬

K = cl(F; ��(L)) = cl(F; �0(L)): (5.15)

�à ¢¨¬ (4.3) ¨ (5.15), ¨á¯®«ì§ãï tu á®£« á® ®¯à¥¤¥«¥¨¥î à §¤¥«  4 ¤«ï K (5.14). �®£¤ 

cl(F; tu) = cl(F; �0(L)) \K = K: (5.16)

�â ª, ¢ (5.16) ¯®«ãç¨«¨ ¢¥àá¨î (4.3), ¥á«¨

m : F! K (5.17)

¥áâì â®¦¤¥áâ¢¥®¥ ®â®¡à ¦¥¨¥: m(�) = � 8� 2 F. � ®¥ á®£« è¥¨¥ ® m (5.17) á®¡«î¤ ¥¬
¢ ¤ «ì¥©è¥¬. �à¨¨¬ ¥¬ â ª¦¥, çâ® ®¯¥à â®à g, ¤¥©áâ¢ãîé¨© ¨§ K (5.14) ¢ Rm , ®¯à¥¤¥«ï¥âáï
¢ (4.4), â®£¤  (¤«ï ª®ªà¥â¨§ æ¨¨ m)

s = g �m = (g j F): (5.18)

�®   «®£¨¨ á (5.18) ¨¬¥¥¬

h = ! �m = (! j F) = ( e'�)�2F: (5.19)

�®ªà¥â¨§ æ¨ï !1(g�1(Y )) â ª¦¥ ¢¯®«¥ ®ç¥¢¨¤  ¨ á®®â¢¥âáâ¢ã¥â (4.10). � §ã¬¥¥âáï, ¢  è¥¬
á«ãç ¥ á¯à ¢¥¤«¨¢® (4.13) ¨ â¥®à¥¬  4.1. �à¨ íâ®¬ ãçâ¥¬ (4.4), (5.11), (5.18) ¨

F@ = s�1(Y ); (5.20)

  â®£¤  ¢ á¨«ã (5.19) ¨ (5.20) ¯®«ãç ¥¬

h1(s�1(Y )) = h1(F@) = X@ : (5.21)

�à®¬¥ â®£®,

s�1[Y�
l
] = fs�1(Y ") : " 2 ]0;1[ g: (5.22)

� ¤àã£®© áâ®à®ë, ¯à¨ ª ¦¤®¬ " 2 ]0;1[ F(")
@ = s�1(Y "). �®íâ®¬ã ¨§ (5.22) á«¥¤ã¥â à ¢¥áâ¢®

s�1[Y�
l
] = fF(")

@ : " 2 ]0;1[ g:

�à¨ " 2 ]0;1[ ¨¬¥¥¬

X (")
@ = h1(F(")

@ ) = h1(s�1(Y ")): (5.23)

�§ (4.11) ¨ (5.21) ¯®«ãç ¥¬ à ¢¥áâ¢® !1(g�1(Y )) = cl(X@ ; t). � ãç¥â®¬ íâ®£® á¢®©áâ¢  ¨ (5.23)
¢®á¯®«ì§ã¥¬áï â¥®à¥¬®© 4.1, ¢ ¨â®£¥

Nt [cl(X@ ; t)] �
[
">0

Nt [cl(X
(")
@ ; t)]:

�â® ®§ ç ¥â, çâ® ¤«ï ¢áïª®© ®ªà¥áâ®áâ¨ G ¬®¦¥áâ¢  cl(X@ ; t) ¬®¦® ãª § âì ç¨á«® "G > 0
â ª®¥, çâ® ¯à¨ ¢áïª®¬ ¢ë¡®à¥ " > 0 á® á¢®©áâ¢®¬ " � "G

cl(X@ ; t) � cl(X (")
@ ; t) � G:

�®«ãç¨«¨ á¢®©áâ¢®, ¯®¤®¡®¥ (5.5) ¨ ¨¬¥îé¥¥ á¬ëá« ãáâ®©ç¨¢®áâ¨ ¢ â®¯®«®£¨ç¥áª®¬ á¬ëá«¥.
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