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�«ï  ªá¨®¬ â¨ç¥áª¨ ®¯à¥¤¥«ï¥¬®©  á«¥¤áâ¢¥®© á¨áâ¥¬ë à áá¬ âà¨¢ îâáï ¤¢¥ ª®áâàãª-
æ¨¨, ¢®áå®¤ïé¨¥ ª ¨§¢¥áâ®¬ã ¢ â¥®à¨¨ ¤¨ää¥à¥æ¨ «ìëå ¨£à ¬¥â®¤ã ¯à®£à ¬¬ëå ¨â¥à -
æ¨©: ¯àï¬ ï (¢ á¬ëá«¥ ¯®áâà®¥¨ï ã¯à ¢«ïîé¨å ¯à®æ¥¤ãà) ¢¥àá¨ï ¨ ¥¯àï¬ ï ¢¥àá¨ï, ¤®áâ -
¢«ïîé ï ®¡ê¥ªâ, ¢ ¦ë© ¤«ï á®®â¢¥âáâ¢ãîé¥© § ¤ ç¨ ã¯à ¢«¥¨ï (äãªæ¨ï æ¥ë, áâ ¡¨«ì-
ë© ¬®áâ), ® ï¢«ïîé¨©áï ¯®áà¥¤¨ª®¬ ¯à¨ ¯®áâà®¥¨¨ ã¯à ¢«ïîé¥© ¯à®æ¥¤ãàë. �áâ ®¢«¥ 
¤¢®©áâ¢¥®áâì íâ¨å ¬¥â®¤®¢, ®å¢ âë¢ îé ï ®¯¥à â®àë, ä®à¬¨àãîé¨¥ ¨â¥à æ¨®ë¥ ¯®á«¥-
¤®¢ â¥«ì®áâ¨, á ¬¨ íâ¨ ¯®á«¥¤®¢ â¥«ì®áâ¨, ¨å ¯à¥¤¥«ë ¨ ãá«®¢¨ï ¥¢ëà®¦¤¥®áâ¨ ®¡¥¨å
¨â¥à æ¨®ëå ¯à®æ¥¤ãà.

1. �¢¥¤¥¨¥

�â¬¥â¨¬ ¥ª®â®àë¥ á®ªà é¥¨ï, ¨á¯®«ì§ã¥¬ë¥ ¨¦¥: �� (¤¨ää¥à¥æ¨ «ì ï ¨£à ), ���
(¬¥â®¤ ¯à®£à ¬¬ëå ¨â¥à æ¨©), �� (¬®£®§ ç®¥ ®â®¡à ¦¥¨¥), ¬/á (¬ã«ìâ¨á¥«¥ªâ®à), ��
( ¯à ¢«¥®¥ ¬®¦¥áâ¢®), ��� (®¯¥à â®à ¯à®£à ¬¬®£® ¯®£«®é¥¨ï), ¯/¬ (¯®¤¬®¦¥áâ¢®),
¯/¯ (¯®¤¯à®áâà áâ¢®), �� (â®¯®«®£¨ç¥áª®¥ ¯à®áâà áâ¢®).

� â¥®à¨¨ �� ¨á¯®«ì§ãîâáï ¬¥â®¤ë, á¢ï§ ë¥ á ¯®áâà®¥¨¥¬ áâ ¡¨«ìëå ¬®áâ®¢ ¢ á¬ëá«¥
�.�.�à á®¢áª®£® ¨ äãªæ¨¨ æ¥ë á®®â¢¥âáâ¢ãîé¥© �� [1]{[5]. �§¢¥áâë¥ âàã¤®áâ¨ à¥è¥¨ï
��   ®á®¢¥ ¤¨ ¬¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ¨ï ®â¬¥ç¥ë ¢ [6]. � §¢¨â¨¥ íâ®£® ¬¥â®¤  ¤«ï à¥-
è¥¨ï �� ¯®âà¥¡®¢ «® ¯à¨¬¥¥¨ï ¥£« ¤ª®£®   «¨§  ¢ á¢ï§¨ á ¥£« ¤ª®áâìî äãªæ¨¨ æ¥ë
[4]. � â. . à¥£ã«ïàëå �� ¯à¨¬¥ï«¨áì ¢á¯®¬®£ â¥«ìë¥ ¯à®£à ¬¬ë¥ ª®áâàãªæ¨¨, ¨á¯®«ì§ã-
îé¨¥ ¨£à®¢ë¥   «®£¨ ¯à¨æ¨¯  ¬ ªá¨¬ã¬  �.�.�®âàï£¨  [1], [2]. �«ï ®¡é¥£® á«ãç ï ¥«¨-
¥©®© �� �.�.�à á®¢áª¨¬ ¨ �.�. �ã¡¡®â¨ë¬ ¡ë«  ãáâ ®¢«¥  äã¤ ¬¥â «ì ï â¥®à¥¬ 
®¡  «ìâ¥à â¨¢¥ [2], ¨¬¥îé ï ¬®£® ¢ ¦ëå á«¥¤áâ¢¨© [2]{[4]. �áâ¥áâ¢¥ë¬ ®¡à §®¬ ¢®§¨ª
¬¥â®¤ ¯à®£à ¬¬ëå ¨â¥à æ¨© (���) [7]{[11] à¥è¥¨ï �� ¢ ®¡é¥¬ á«ãç ¥. �¡§®à ®á®¢ëå
ª®áâàãªæ¨© ��� ¯à¨¢¥¤¥ ¢ [5] ¨ ¢ [12]. � «®£¨ ��� ¨á¯®«ì§®¢ «¨áì ¢ à ¡®â å ¯® â¥®à¨¨
�� (®â¬¥â¨¬ â®«ìª® ¥ª®â®àë¥  ¨¡®«¥¥ ¡«¨§ª¨¥: [13]{[17]). �à®¬¥ â®£®,   «®£¨ ��� áâ «¨
¯à¨¬¥ïâìáï ¤«ï ¨áá«¥¤®¢ ¨ï ¤¨ ¬¨ç¥áª¨å § ¤ ç ¤àã£®© ¯à¨à®¤ë: ¯®áâà®¥¨¥ ®¡®¡é¥ëå
à¥è¥¨© ãà ¢¥¨ï � ¬¨«ìâ® {�ª®¡¨ [18], [19], ¯®áâà®¥¨¥ ¥ã¯à¥¦¤ îé¨å ¨«¨  á«¥¤áâ¢¥-
ëå ¬/á �� ¢ [20]{[23]. � ª®áâàãªæ¨ïå ��� ¢á¥ ¡®«¥¥ áãé¥áâ¢¥®© áâ ®¢¨« áì ¬¥â®¤®«®£¨ï,
á¢ï§  ï á â¥®à¥¬ ¬¨ ® ¥¯®¤¢¨¦®© â®çª¥. �â¬¥â¨¬, ¢ ç áâ®áâ¨, à ¡®âë �.�.� â®à®¢¨ç  ¢
á¢ï§¨ á ª®áâàãªæ¨ï¬¨, ¯®¤®¡ë¬¨ ([24], c. 237{239). �®§¨ª ¥â ¢®¯à®á ® áà ¢¥¨¨ à §«¨çëå
¢¥àá¨© ���: ¢ à¨ â  [8], à¥ «¨§ã¥¬®£®   ¯à®áâà áâ¢¥ ¯/¬ ¯à®áâà áâ¢  ¯®§¨æ¨©, ¨ ¢ à¨ â 
[20]{[23], ¨¬¥ã¥¬®£® ¨¦¥ ¯àï¬ë¬.

� à §¤¥«¥ 2 ¤   á¢®¤ª  ®¡®§ ç¥¨© ®¡é¥£® å à ªâ¥à . �à¥â¨© à §¤¥« á®¤¥à¦¨â ¡®«¥¥ á¯¥æ¨-
 «ìë¥ ¯®ïâ¨ï, á¢ï§ ë¥ á ¯à¥¤áâ ¢«¥¨¥¬  ¡áâà ªâ®© ¤¨ ¬¨ç¥áª®© á¨áâ¥¬ë, ¨ ®¡áã¦¤¥¨¥
¥ª®â®àëå ¢®§¬®¦ëå ª®ªà¥â¨§ æ¨©. �ãé¥áâ¢¥ãî à®«ì ¨£à ¥â á¥à¨ï ãá«®¢¨©, ¨á¯®«ì§ã¥¬ëå
¢ à §ëå á®ç¥â ¨ïå ¯à¨ ¯®áâà®¥¨¨ ¥¯àï¬®© ¢¥àá¨¨ ���, ª®â®à ï ¨§« £ ¥âáï ¢ à §¤¥«¥ 4

� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©
(£à âë ò01-01-96450, ò0001 00348) ¨ �¥¦¤ã à®¤®£®  ãç®-â¥å¨ç¥áª®£® æ¥âà  (¯à®¥ªâ ò1293).

77



(à¥çì ¨¤¥â ® áãé¥áâ¢¥®¬ ®¡®¡é¥¨¨ à¥§ã«ìâ â®¢ [8], [9]; ¯®á«¥¤¨¥ ®¯à¥¤¥«ïîâ ¨â¥à æ¨®ë©
¬¥â®¤, ¥ ¤®áâ ¢«ïîé¨© ã¯à ¢«ïîéãî ¯à®æ¥¤ãàã ¥¯®áà¥¤áâ¢¥®); £« ¢ë© à¥§ã«ìâ â à §¤¥-
«  | â¥®à¥¬  4.1 | ®¯à¥¤¥«ï¥â ¤®áâ â®ç®¥ ãá«®¢¨¥ áå®¤¨¬®áâ¨ ¯à®æ¥¤ãàë ª íªáâà¥¬ «ì®©
¥¯®¤¢¨¦®© â®çª¥ ���. �®á«¥¤¨©   ¨¤¥©®¬ ãà®¢¥ á®£« áã¥âáï á   «®£¨çë¬ ®¯¥à â®à®¬
[9] ¨ ®â¢¥ç ¥â á¨âã æ¨¨, ª®£¤  ¯à®¨§¢®«ì® ¢ë¡¨à ¥¬ ï ¨§ § ¤ ®£® ¬®¦¥áâ¢  ¯®¬¥å  ¯ à¨-
àã¥âáï ¯®«¥§ë¬ ¢®§¤¥©áâ¢¨¥¬, ª®â®à®¥ ä®à¬¨àã¥âáï ¢ ®â¢¥â   íâã ¯®¬¥åã ¨ ®à¨¥â¨àã¥âáï  
¤®áâ¨¦¥¨¥ ã¦®£® ª ç¥áâ¢  (á¬. ¢ íâ®© á¢ï§¨ ®¡áã¦¤¥¨¥ ¢ [5], £«. IV). � ¯ïâ®¬ à §¤¥«¥ ¢¢¥¤¥
¢ à¨ â ¯àï¬®© ¢¥àá¨¨ ��� [20]{[23] ¨ ãáâ  ¢«¨¢ ¥âáï á¢ï§ì íâ®© ¯àï¬®© ¨ à ¥¥ ¨§« £ ¥¬®©
¥¯àï¬®© ¢¥àá¨©, ¨¬¥îé ï á¬ëá« ¤¢®©áâ¢¥®áâ¨: ®¤  ¨â¥à æ¨® ï ¯à®æ¥¤ãà  ¯®«®áâìî
®¯à¥¤¥«ï¥âáï ¤àã£®© (á¬. â¥®à¥¬ã 5.1 ¨ ¯à¥¤è¥áâ¢ãîé¨¥ ¯®«®¦¥¨ï). � è¥áâ®¬ à §¤¥«¥ íâ 
¤¢®©áâ¢¥®áâì à á¯à®áâà ï¥âáï   ãá«®¢¨ï ¥¢ëà®¦¤¥®áâ¨, ¢ ¦ë¥ á â®çª¨ §à¥¨ï ¨â¥-
à æ¨®®£® ¯®áâà®¥¨ï ¥ã¯à¥¦¤ îé¨å ®âª«¨ª®¢   ¯®¬¥å®¢ë¥ à¥ «¨§ æ¨¨ (ª¢ §¨áâà â¥£¨©),
¨á¯®«ì§ã¥¬ëå ¢ ª ç¥áâ¢¥ ¯à®æ¥¤ãà ã¯à ¢«¥¨ï. � ¬® ¯®ï¢«¥¨¥ ¨â¥à æ¨®®£® ¯à®æ¥áá  ¢ à §-
¤¥«¥ 4 á¢ï§ ®, ª ª ¨ ¢ [8], [9], á ¨£à®¢ë¬ å à ªâ¥à®¬ à¥è ¥¬®© § ¤ ç¨, çâ® ¯à®ï¢«ï¥âáï ã¦¥
¢ ®¯à¥¤¥«¥¨¨ ��� ¨ ¯®¤ç¥àª¨¢ ¥âáï ¢¢¥¤¥¨¥¬ ¯à¥¤áâ ¢«¥¨©   ®á®¢¥ ¯®â®ç¥ç® ¨á¯®«ï¥-
¬®£® ¯¥à¥á¥ç¥¨ï ¨¤¥¬¯®â¥âëå (¢ ¥áâ¥áâ¢¥ëå á«ãç ïå) ®¯¥à â®à®¢.

2. �¡é¨¥ ®¯à¥¤¥«¥¨ï ¨ ®¡®§ ç¥¨ï

�á¯®«ì§ã¥¬ á¨¬¢®«ë def (¯® ®¯à¥¤¥«¥¨î) ¨ , (à ¢® ¯® ®¯à¥¤¥«¥¨î). �¥à¥§ P(H) (P 0(H))
®¡®§ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å (¢á¥å ¥¯ãáâëå) ¯/¬ ¬®¦¥áâ¢  H. �¥à¥§ BA ®¡®§ ç ¥¬ ¬®¦¥áâ¢®
¢á¥å ®¯¥à â®à®¢ ¨§ ¬®¦¥áâ¢  A ¢ ¬®¦¥áâ¢® B; ¯à¨ f 2 BA ¨ C 2 P(A) ¯®« £ ¥¬, çâ® (f j C)
¥áâì áã¦¥¨¥ f   C ([25], c. 26). �®¦¥áâ¢®, ¢á¥ í«¥¬¥âë ª®â®à®£® á ¬¨ ï¢«ïîâáï ¬®¦¥-
áâ¢ ¬¨,  §ë¢ ¥¬ á¥¬¥©áâ¢®¬. �à¨¨¬ ¥¬  ªá¨®¬ã ¢ë¡®à . � ¤ «ì¥©è¥¬ R | ¢¥é¥áâ¢¥ ï
¯àï¬ ï, N , f1; 2; : : : g, N0 , f0g [ N . �¥à¥§ IU ®¡®§ ç ¥¬ â®¦¤¥áâ¢¥®¥ ®â®¡à ¦¥¨¥ ¬®-
¦¥áâ¢  U   á¥¡ï: IU 2 UU ¨ ¯à¨ íâ®¬ 8u 2 U : IU (u) , u; ¥á«¨ � 2 UU , â® (�k)k2N0

¥áâì
¯®á«¥¤®¢ â¥«ì®áâì ¢ UU , ¤«ï ª®â®à®© �0 , IU ¨ 8s 2 N : �s = � � �s�1. �á«¨ S | á¥¬¥©áâ¢®
¢á¥å ¯/¬ ¥ª®â®à®£® ¬®¦¥áâ¢  ¨ � 2 SS , â®

1
� 2 SS ¤¥©áâ¢ã¥â ¯® ¯à ¢¨«ã: ¯à¨ H 2 S ¬®-

¦¥áâ¢®
1
�(H) ¥áâì def ¯¥à¥á¥ç¥¨¥ ¢á¥å ¬®¦¥áâ¢ �k(H), k 2 N0. �á«¨ A ¨ B | ¬®¦¥áâ¢ ,

â® M (A;B) , P(B)A; ¤«ï � 2 M (A;B)M(A;B) ®¯à¥¤¥«ï¥¬ �1 2 M (A;B)M(A;B) ¯® ¯à ¢¨«ã: ¯à¨
C 2 M (A;B) ¨ a 2 A ¬®¦¥áâ¢® �1(C)(a) ¥áâì def ¯¥à¥á¥ç¥¨¥ ¢á¥å ¬®¦¥áâ¢ �k(C)(a), k 2 N0.
� «¥¥ ¨á¯®«ì§ãîâáï âà ¤¨æ¨®ë¥ ¢ à¨ âë ¬®®â®®© áå®¤¨¬®áâ¨. �á«¨ E | ¬®¦¥áâ¢®,
(Ai)i2N 2 M (N ; E) ¨ A 2 P(E), â® (Ai)i2N # A ®§ ç ¥â: 1) A ¥áâì ¯¥à¥á¥ç¥¨¥ ¢á¥å ¬®¦¥áâ¢ Ai,
i 2 N ; 2) Ak+1 � Ak 8k 2 N . �á«¨ ¦¥ A ¨ B | ¬®¦¥áâ¢ , (�i)i2N 2 M (A;B)N ¨ � 2 M (A;B),
â® def

((�i)i2N + �)() (8a 2 A : (�i(a))i2N # �(a)):

�â ª, ¢¢¥¤¥ë ¤¢  â¨¯  áå®¤¨¬®áâ¨, ®¤¨ ¨§ ª®â®àëå à¥ «¨§ã¥âáï ¢ ¯à®áâà áâ¢¥ ¯/¬ â®£®
¨«¨ ¨®£® ¬®¦¥áâ¢ ,   ¤àã£®© | ¢ ¯à®áâà áâ¢¥ ��. � ¯à®áâà áâ¢ å ¯¥à¢®£® â¨¯  ¯®àï¤®ª
®¯à¥¤¥«ï¥âáï ¢«®¦¥¨ï¬¨,   ¢ ¯à®áâà áâ¢ å ¢â®à®£® â¨¯  ¨á¯®«ì§ã¥âáï á®£« è¥¨¥: ¥á«¨ A,
B | ¬®¦¥áâ¢ , p 2 M (A;B) ¨ q 2 M (A;B), â® def : (p v q) () (8a 2 A : p(a) � q(a));
¨¬¥¥¬ ¯®àï¤®ª ¢ M (A;B). �á«¨ S | ¥¯ãáâ®¥ á¥¬¥©áâ¢®, â® SS(0) , f� 2 SS j 8E 2 S : �(E) �
Eg. �á«¨ H | ¬®¦¥áâ¢®, â® ([19], c. 321) (� � #)[H] ¥áâì def ¬®¦¥áâ¢® ¢á¥å H 2 P 0(P(H))
â ª¨å, çâ® 8(Li)i2N 2 HN 8L 2 P(H) : ((Li)i2N # L) =) (L 2 H); í«¥¬¥âë (� � #)[H] áãâì
¥¯ãáâë¥ á¥ª¢¥æ¨ «ì® #-§ ¬ªãâë¥ á¥¬¥©áâ¢  ¯/¬ H ¨ â®«ìª® ®¨. �«ï ¢áïª¨å ¬®¦¥áâ¢ 
H ¨ á¥¬¥©áâ¢  H 2 (� � #)[H] ¢¢¥¤¥¬ ¬®¦¥áâ¢® ([19], c. 321) AH(H), AH(H) � P(H)P(H)

(0) ; ¢
â¥à¬¨ å AH(H) à¥ «¨§ã¥âáï ([19], c. 322) á¢®©áâ¢® íªáâà¥¬ «ì®© ¯® ¯®àï¤ªã ¥¯®¤¢¨¦®©
â®çª¨, ¢®áå®¤ïé¥¥ ª [8], [9], [15]. �á«¨ A ¨ B | ¬®¦¥áâ¢ , â® M[A;B] , f� 2 M (A;B)M (A;B) j
8H 2 M (A;B) : �(H) v Hg; ¯à¨ � 2 M[A;B] ¨ C 2 M (A;B) ¨¬¥¥¬ áå®¤¨¬®áâì (�k(C))k2N +
�1(C). � «®£¨ç®, ¥á«¨ S ¥áâì á¥¬¥©áâ¢® ¢á¥å ¯/¬ ¥ª®â®à®£® ¬®¦¥áâ¢ , � 2 SS(0) ¨ E 2 S,

â® (�k(E))k2N #
1
�(E). �á«¨ (T; �) | �� ¨ x 2 T, â® N� (x) ¥áâì def ä¨«ìâà ¢á¥å ®ªà¥áâ®áâ¥©
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([25], c. 62) x ¢ (T; �) ([26], c. 100). �á¯®«ì§ã¥¬ áå®¤¨¬®áâì ¯® �®àã{�¬¨âã ([25], £«. 2). �«ï
®¡®§ ç¥¨ï  ¯à ¢«¥®áâ¨ ¢ ¬®¦¥áâ¢¥ H ¨á¯®«ì§ã¥¬ âà¨¯«¥â ¢¨¤  (D;�; f): (D;�), D 6= ;,
| �� ¨ f 2 HD; (H � ass)[D;�; f ] , fS 2 P(H) j 9d 2 D 8� 2 D : (d � �) =) (f(�) 2 S)g
¥áâì ä¨«ìâà,  áá®æ¨¨à®¢ ë© á (D;�; f). �á«¨ (T; �) ¥áâì ��, (D;�; f) |  ¯à ¢«¥®áâì ¢ T
¨ x 2 T, â®, ª ª ®¡ëç®, ¯®« £ ¥¬ def

((D;�; f) �
�! x)() (N� (x) � (T � ass)[D;�; f ]):

�á«¨ (D;�) ¨ (�;�) | ¥¯ãáâë¥ ��, â® (Isot)[D;�;�;�] á®®â¢¥âáâ¢ã¥â ([23], c. 68) (¬®¦¥áâ¢®
¢á¥å (�;�)-¨§®â®ëå ®â®¡à ¦¥¨© ¨§ ¬®¦¥áâ¢  �D á ª®ä¨ «ìë¬ ®¡à §®¬ D). �á«¨ (D;�)
| ¥¯ãáâ®¥ ��, â® ¯®« £ ¥¬ (isot)[D;�] , (Isot)[D;�;N ;�], £¤¥ �| ¥áâ¥áâ¢¥ë© ¯®àï¤®ª N .
�á¯®«ì§ã¥¬ å à ªâ¥à¨§ æ¨î ª®¬¯ ªâ®áâ¨ �� ¢ â¥à¬¨ å ¨§®â®®£® ¯à®à¥¦¨¢ ¨ï ([23], c. 69)
 ¯à ¢«¥®áâ¥© ¤® áå®¤ïé¨åáï ¯®¤ ¯à ¢«¥®áâ¥© ([25], £«. 2).

3. �¡®¡é¥ ï ¤¨ ¬¨ª 

�ãáâì t0 2 R, #0 2 ]t0;1[ ¨ I0 , [t0; #0]. �¨ªá¨àã¥¬ ¥¯ãáâ®¥ ¬®¦¥áâ¢®X,   â ª¦¥ ¬®¦¥áâ¢®
C 2 P 0(XI0); X ¨£à ¥â à®«ì ä §®¢®£® ¯à®áâà áâ¢  á¨áâ¥¬ë, C ®¯à¥¤¥«ï¥â § ¯ á âà ¥ªâ®à¨© ¢
X. �ãáâì T | â®¯®«®£¨ï ¬®¦¥áâ¢  C , ä¨ªá¨à®¢  ï ¢ ¤ «ì¥©è¥¬,   F ¨ K| á®®â¢¥âáâ¢¥®
á¥¬¥©áâ¢  ¢á¥å § ¬ªãâëå ¨ ¢á¥å ª®¬¯ ªâëå ([27], c. 196) ¢ �� (C ;T ) ¯/¬ C . �á¯®«ì§ã¥¬ D ,

I0� C ¢ ª ç¥áâ¢¥ ¬®¦¥áâ¢  ¯®§¨æ¨©; ¤«ï z 2 D í«¥¬¥âë pr1(z) 2 I0 ¨ pr2(z) 2 C (ª®¬¯®¥âë
z) def â ª®¢ë, çâ® z = (pr1(z);pr2(z)). �ãáâì � | ¥¯ãáâ®¥ ¬®¦¥áâ¢® ¨ 
 2 P 0(�I0); à áá¬®âà¨¬
á¨áâ¥¬ã

S : D� 
 �! P 0(C ); (3.1)

S(z; !) ¨¬¥¥â á¬ëá« ¯ãçª  âà ¥ªâ®à¨© (! 2 
 ¨£à ¥â à®«ì à¥ «¨§ æ¨¨ ¥®¯à¥¤¥«¥ëå ä ªâ®-
à®¢,   z 2 D | à®«ì  ç «ì®© ¯®§¨æ¨¨).

� ¬¥ç ¨¥ 3.1. � (3.1) ¯à¨ ä®à¬¨à®¢ ¨¨ \¯®§¨æ¨¨" z = (t; g) ¨á¯®«ì§ã¥âáï äãªæ¨ï
g 2 C , ®¯à¥¤¥«¥ ï   I0,   ¥   [t0; t] (¥á«¨ â®«ìª® t 6= #0). � â® ¦¥ ¢à¥¬ï ¢ ª®ªà¥âëå
§ ¤ ç å ã¯à ¢«¥¨ï ¨á¯®«ì§ã¥âáï, ª ª ¯à ¢¨«®, «¨èì (g j [t0; t]), â.¥. ¨¬¥¥â ¬¥áâ®  á«¥¤áâ¢¥-
®áâì à¥ ªæ¨© ¢ (3.1).

� ç áâ®¬ á«ãç ¥ § ç¥¨¥ (3.1) ®¯à¥¤¥«ï¥âáï ¯à¨ t00 2 I0 ¢ ¢¨¤¥ ¯ãçª , ¯®«ãç ¥¬®£® áª«¥-
¨¢ ¨¥¬ à¥è¥¨© ¢¥ªâ®à®£® ¤¨ää¥à¥æ¨ «ì®£® ãà ¢¥¨ï

_x = f(t; x; v) +B(t; x)u; u 2 P; v 2 Q; (3.2)

£¤¥ t 2 [t00; #0], á  ç «ì®© ¨áâ®à¨¥©, ®¯à¥¤¥«¥®©   [t0; t00]. �®áâã«¨àã¥¬ ¢ ®â®è¥¨¨ (3.2)
âà ¤¨æ¨®ë¥ ãá«®¢¨ï [2], [3]: ¥¯à¥àë¢®áâì ¯à ¢®© ç áâ¨ (3.2) ¯® á®¢®ªã¯®áâ¨ ¯¥à¥¬¥ëå,
«®ª «ì ï «¨¯è¨æ¥¢®áâì ¨ ãá«®¢¨¥ ¯®¤«¨¥©®£® à®áâ  ¯® x. �®« £ ¥¬, çâ® P ¨ Q | ¥¯ã-
áâë¥ ª®¬¯ ªâë ¢ ª®¥ç®¬¥àëå  à¨ä¬¥â¨ç¥áª¨å ¯à®áâà áâ¢ å, P | ¢ë¯ãª«®¥ ¬®¦¥áâ¢®.
� ª ç¥áâ¢¥ ä §®¢®£® ¯à®áâà áâ¢  á¨áâ¥¬ë (3.2) ¨á¯®«ì§ã¥¬ Rn = X; ç¥à¥§ Cn(I0) ®¡®§ ç -
¥¬ ¬®¦¥áâ¢® ¢á¥å ¥¯à¥àë¢ëå n-¢¥ªâ®à-äãªæ¨©   I0. �¥è¥¨ï (3.2), ¯®¨¬ ¥¬ë¥ ¢ á¬ëá«¥
� à â¥®¤®à¨ [28], à áá¬ âà¨¢ ¥¬   I0 ¨«¨   [t; #0], £¤¥ t 2 I0. �®« £ ¥¬, çâ® U ¨ V = 
 áãâì
¬®¦¥áâ¢  ¢á¥¢®§¬®¦ëå ¡®à¥«¥¢áª¨å äãªæ¨© ¨§ I0 ¢ P ¨ ¢ Q á®®â¢¥âáâ¢¥®. �á«¨ t� 2 I0,
x� 2 Rn , U 2 U ¨ V 2 V, â® ç¥à¥§ '(�; t�; x�; U; V ) = ('(t; t�; x�; U; V ) 2 Rn , t� � t � #0) ®¡®§ -
ç ¥¬ à¥è¥¨¥ (3.2) ¢ á¬ëá«¥ � à â¥®¤®à¨ ¯à¨ ¯®¤áâ ®¢ª¥ u = U(t), v = V (t) ¨ ¯à¨  ç «ìëå
ãá«®¢¨ïå '(t�; t�; x�; U; V ) = x�. �¯à¥¤¥«ï¥¬ C ¢ ¢¨¤¥ Cn(I0). �á«¨ t� 2 I0, g 2 Cn(I0), U 2 U ¨
V 2 V, â® e'(�; t�; g; U; V ) ®¯à¥¤¥«ï¥¬ áª«¥¨¢ ¨¥¬ g ¨ '(�; t�; g(t�); U; V ) ¢ ¬®¬¥â t�. �à¨ t� 2 I0,
g 2 C ¨ ! = V 2 V ¯ãç®ª ¢á¥å âà ¥ªâ®à¨© e'(�; t�; g; U; !), U 2 U , à áá¬ âà¨¢ ¥¬ ª ª § ç¥-
¨¥ S (3.1), â. ¥. ª ª ¬®¦¥áâ¢® S((t�; g); !). �â®¡à ¦¥¨¥ (3.1) ¢  è¥¬ á«ãç ¥  á«¥¤áâ¢¥®
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¨ ª®¬¯ ªâ®§ ç® ¢ á¬ëá«¥ â®¯®«®£¨¨ à ¢®¬¥à®© áå®¤¨¬®áâ¨ ¯à®áâà áâ¢  C ; ® ¤àã£¨å ¨§-
¢¥áâëå á¢®©áâ¢ å á¬. [28], [29]. �¡áã¤¨¬ á®¢á¥¬ ªà âª® ¤àã£®© ¢ à¨ â (3.1), ®¡à é ïáì ª ([20];
[30], c. 136). � áá¬®âà¨¬ á ç «  á¨áâ¥¬ã

_x(t) = A(t)x(t) + f(t)b(t) + C(t)!(t) (3.3)

¢ n-¬¥à®¬ ä §®¢®¬ ¯à®áâà áâ¢¥; §¤¥áì t 2 [a; #0], £¤¥ a 2 I0. �£à ¨ç¥¨ï   ¢ë¡®à ! ¯®« £ ¥¬
¯à¥¦¨¬¨ (!(t) 2 Q, £¤¥ Q| ª®¥ç®¬¥àë© ª®¬¯ ªâ); á®åà ï¥¬ ¯à¥¦¥¥ ¯à¥¤¯®«®¦¥¨¥ ®â-
®á¨â¥«ì® 
. �®« £ ¥¬, çâ® A(�) ¨ C(�) áãâì ¥¯à¥àë¢ë¥   I0 ¬ âà¨æ âë,   ¢¥ªâ®à-äãªæ¨ï
b(�) ®¯à¥¤¥«¥    I , [t0; #0[ ¨ ï¢«ï¥âáï à ¢®¬¥àë¬ ¯à¥¤¥«®¬ ¯®á«¥¤®¢ â¥«ì®áâ¨ ªãá®ç®-
¯®áâ®ïëå (ª.-¯.) ¨ ¥¯à¥àë¢ëå á¯à ¢  (. á¯à.) n-¢¥ªâ®à-äãªæ¨©   I. � ª ç¥áâ¢¥ f ¤®¯ãá-
ª ¥¬ (¢ (3.3)) ¨á¯®«ì§®¢ ¨¥ ¯à®¨§¢®«ì®© ª.-¯. ¨ . á¯à. ¢¥é¥áâ¢¥®§ ç®© (¢/§) äãªæ¨¨  

I, ¤«ï ª®â®à®©
#0R
t0

jf(t)jdt � c, £¤¥ c 2 [0;1[. � §ã¬¥¥âáï, ¢ (3.3) ¨á¯®«ì§ã¥âáï «¨èì (f j [a; #0[)

¨ ¤®¯ãáª ¥âáï , çâ® ç áâì í¥à£®à¥áãàá  ¨áâà ç¥  ¤® ¬®¬¥â  a, á®®â¢¥âáâ¢ãîé¥£® â¥ªãé¥©
§ ¤ ç¥ ã¯à ¢«¥¨ï á¨áâ¥¬®© (3.3). � íâ®© á¢ï§¨ ¯®« £ ¥¬, çâ® ä §®¢ë© ¢¥ªâ®à á¨áâ¥¬ë ¤®¯®«-
ï¥âáï ®á®¡®© à¥áãàá®© ª®¬¯®¥â®©, ¯®«ãç ¥¬®© ¢ ¬®¬¥â # 2 I0 ¨â¥£à¨à®¢ ¨¥¬ äãªæ¨¨
t 7�! jf(t)j   [t0; #[,   à¥áãàá ã¯à ¢«¥¨ï á¨áâ¥¬®© (3.3) ¨§  ç «ì®£® á®áâ®ï¨ï, á«®¦¨¢è¥-
£®áï ª ¬®¬¥âã a, ®¯à¥¤¥«ï¥âáï ª ª à §®áâì c ¨ ¨â¥£à «   ç «ì®£® ®âà¥§ª  äãªæ¨¨ jf j.
�à¨ íâ®¬ ¢ ª ç¥áâ¢¥ ®á®¢®© ¨á¯®«ì§ã¥âáï § ¤ ç  ã¯à ¢«¥¨ï   ®âà¥§ª¥ I0 ¨§  ç «ì®© ¯®-
§¨æ¨¨ (t0; x0), £¤¥ x0 | § ¤ ë© n-¬¥àë© ¢¥ªâ®à. �£à ¨ç¨¬áï ¤ ë¬ ®¡áã¦¤¥¨¥¬ íâ®©
¨§¢¥áâ®© (á¬.,  ¯à., [2]) ª®áâàãªæ¨¨ ¨ ®â¬¥â¨¬, çâ® ¯® àï¤ã ¯à¨ç¨ ¯à®áâà áâ¢® ã¯®¬ï-
ãâëå ¯à®áâ¥©è¨å ã¯à ¢«¥¨© âà¥¡ã¥â à áè¨à¥¨ï, ª®â®à®¥ ¢ ([20]; [30], c. 136) à¥ «¨§®¢ ® ¢
ª« áá¥ ª®¥ç®- ¤¤¨â¨¢ëå (ª.- .) ¬¥à ®£à ¨ç¥®© ¢ à¨ æ¨¨ ¯à¨ ¨á¯®«ì§®¢ ¨¨ ®¡®¡é¥®£®
  «®£  ä®à¬ã«ë �®è¨. � ¨â®£¥ ¢®§¨ª îâ à §àë¢ë¥, ¢®®¡é¥ £®¢®àï, âà ¥ªâ®à¨¨. � §ã¬¥¥âáï,
®¡®¡é¥ ï ä®à¬ã«  �®è¨ ([30], c. 136) ¤®«¦  ¡ëâì ¤®¯®«¥  á®®â®è¥¨¥¬, ®¯à¥¤¥«ïîé¨¬
¨§¬¥¥¨¥ ¢ à¨ æ¨¨ ª.- . (®¡®¡é¥®£®) ã¯à ¢«¥¨ï-¬¥àë á â¥ç¥¨¥¬ ¢à¥¬¥¨; ¯®«ãç ¥¬ ¯à¨
íâ®¬ à áè¨à¥¨¥ ¨áå®¤®© à¥áãàá®© ª®¬¯®¥âë ¯®¯®«¥®© ¢¥àá¨¨ á¨áâ¥¬ë (3.3). �®¦¥-
áâ¢® ®¡ëçëå (ª.-¯. ¨ . á¯à.) ã¯à ¢«¥¨© f ¢ª« ¤ë¢ ¥âáï ¯à¨ íâ®¬ ¢ ¢¨¤¥ ¢áî¤ã ¯«®â®£®
¬®¦¥áâ¢  ¢ ª®¬¯ ªâ, ®¯à¥¤¥«ï¥¬ë© ¢ ¢¨¤¥ è à  à ¤¨ãá  c ¢ ¯à®áâà áâ¢¥ ¢/§ ª.- . ¬¥à ®£à ¨-
ç¥®© ¢ à¨ æ¨¨ á ®¡« áâìî ®¯à¥¤¥«¥¨ï ¢ ¢¨¤¥ ¯®«ã «£¥¡àë ([30], cc. 57, 89) ¢á¥å ¯à®¬¥¦ãâª®¢
[�; �[, t0 � � � � � #0. �®   «®£¨¨ á® á«ãç ¥¬ á¨áâ¥¬ë (3.2) ¢¢¥¤¥¬ áª«¥¨¢ ¨¥ á  ç «ìë¬¨
¨áâ®à¨ï¬¨, ¥á«¨ ¢ à áè¨à¥®© ¢¥àá¨¨ (3.3) a 6= t0. � ª ç¥áâ¢¥ C §¤¥áì ¬®¦® ¨á¯®«ì§®¢ âì ¬®-
¦¥áâ¢® ¢á¥å äãªæ¨©, ¤¥©áâ¢ãîé¨å ¨§ I0 ¢  à¨ä¬¥â¨ç¥áª®¥ ¯à®áâà áâ¢® à §¬¥à®áâ¨ n+ 1, ã
ª ¦¤®© ¨§ ª®â®àëå ¯®á«¥¤ïï (¤«ï ®¯à¥¤¥«¥®áâ¨) ª®¬¯®¥â  ¯à¨¨¬ ¥â § ç¥¨ï ¨§ [0; c],
¥ ¢®§à áâ ¥â ¨ ¢ ¬®¬¥â t0 ¯à¨¨¬ ¥â § ç¥¨¥ c; á®®â¢¥âáâ¢ãîé ï â®¯®«®£¨ï ¯®â®ç¥ç®© áå®-
¤¨¬®áâ¨ ¬®¦¥â ¨á¯®«ì§®¢ âìáï ¢ ª ç¥áâ¢¥ T .

�®§¢à é ïáì ª ®¡é¥© ¯®áâ ®¢ª¥, à áá¬®âà¨¬ á¥à¨î ãá«®¢¨©.

�á«®¢¨¥ 3.1. S(z; !) 2 F 8z 2 D, 8! 2 
.

�á«®¢¨¥ 3.2. �«ï ¢áïª¨å t 2 I0 ¨ ! 2 
 ¬®¦¥áâ¢® f(y; h) 2 C �C j h 2 S((t; y); !)g § ¬ªãâ®
¢ C � C á â®¯®«®£¨¥© ¯à®¨§¢¥¤¥¨ï ([25], c. 125) ¤¢ãå íª§¥¬¯«ïà®¢ �� (C ; T ).

�á«®¢¨¥ 3.3. 8t� 2 I0, 8u� 2 C , 8! 2 
 9H 2 NT (u�), 9K 2 K 8u 2 H : S((t�; u); !) � K.

�á«®¢¨¥ 3.4. h 2 S((t; h); !) 8z 2 D, 8! 2 
, 8h 2 S(z; !), 8t 2 [pr1(z); #0[.

�á«®¢¨¥ 3.5. ((u j [t0; t]) = (v j [t0; t])) =) (8! 2 
 : S((t; u); !) = S((t; v); !)) 8t 2 I0, 8u 2 C ,
8v 2 C .

�á«®¢¨¥ 3.1 á«¥¤ã¥â ¨§ ãá«®¢¨ï 3.2. �à¨ ãá«®¢¨ïå 3.1, 3.3 8z 2 D, 8! 2 
 : S(z; !) 2 K.
�á«®¢¨¥ 3.5 ®§ ç ¥â  á«¥¤áâ¢¥®áâì S (3.1); ¥á«¨ ª â®¬ã ¦¥ ¢¥à® ãá«®¢¨¥ 3.4, â® á¯à ¢¥¤«¨¢®
¯®«ã£àã¯¯®¢®¥ á¢®©áâ¢®.
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4. �¯¥à â®à ¯à®£à ¬¬®£® ¯®£«®é¥¨ï
¨ ¥¯àï¬ ï ¨â¥à æ¨® ï ¯à®æ¥¤ãà 

� áá¬®âà¨¬ ¯à®æ¥¤ãàã, ¯®¤®¡ãî [8], [9]. � ¥¥ ®á®¢¥ | ���, ®¯à¥¤¥«ï¥¬ë©   «®£¨ç® [9].
�á«¨ H 2 P(D) ¨ t 2 I0, â® Hhti , fg 2 C j (t; g) 2 Hg. �®« £ ¥¬

F , fF 2 P(D) j 8t 2 I0 : F hti 2 Fg: (4.1)

�®«ãç¨«¨ á¥¬¥©áâ¢® ¢á¥å ¯/¬D, § ¬ªãâëå ¢ â®¯®«®£¨¨ ¯à®¨§¢¥¤¥¨ï ([25], c. 125) �� (I0;P(I0))
¨ (C ; T ); (I0;P(I0)) á®®â¢¥âáâ¢ã¥â ®á é¥¨î I0 ¤¨áªà¥â®© â®¯®«®£¨¥© ([25], c. 61); F 2 (��#)[D].
�¨ªá¨àã¥¬ ¬®¦¥áâ¢® M 2 F. �áãé¥áâ¢«¥¨¥ âà ¥ªâ®à¨© ¢ ¯à¥¤¥« åM à áá¬ âà¨¢ ¥¬ ª ª æ¥-
«¥¢ãî ãáâ ®¢ªã ¯à¨ ¢ë¡®à¥ (ª®ªà¥â®© âà ¥ªâ®à¨¨) ¨§ ¯ãçª , à¥ «¨§ãîé¥£®áï ¢ á¨«ã (3.1).
�  ¯à®¬¥¦ãâ®çëå íâ ¯ å à¥è¥¨ï ¨á¯®«ì§ã¥¬ ¯à®£à ¬¬ë¥ (¯® á¬ëá«ã) § ¤ ç¨ á äãªæ¨®-
 «ìë¬¨ ®£à ¨ç¥¨ï¬¨. � íâ®© á¢ï§¨ ¯®« £ ¥¬ 8H 2 P(D), 8z 2 D, 8! 2 


�(! j z;H) , fh 2 S(z; !) \M j 8t 2 [pr1(z); #0[ : (t; h) 2 Hg: (4.2)

�à¨ ãá«®¢¨¨ 3.1 ¨§ (4.2) ¨¬¥¥¬ 8F 2 F, 8z 2 D, 8! 2 
 : �(! j z; F ) 2 F.
�¢¥¤¥¬ ��� A : P(D) �! P(D), ¯®« £ ï 8H 2 P(D)

A (H) , fz 2 H j 8! 2 
 : �(! j z;H) 6= ;g; (4.3)

¨§ (4.3) ¢¨¤®, çâ® A 2 P(D)P(D)(0) ; ��� (4.3) ï¢«ï¥âáï à §¢¨â¨¥¬   «®£¨ç®© ª®áâàãªæ¨¨ [8],
[9]. �áâ¥áâ¢¥® ¯à¨¢«¥çì ¤«ï ®¯¨á ¨ï ��� ¥¨£à®¢ë¥ ®¯¥à â®àë ¯®¤®¡® [12]: ¥á«¨ ! 2 
, â®
A! 2 P(D)P(D)(0) ¥áâì def ®¯¥à â®à, ¤«ï ª®â®à®£® 8H 2 P(D) : A!(H) , fz 2 H j �(! j z;H) 6=
;g. � â¥à¬¨ å (A!)!2
 ¯®«ãç ¥¬ ®ç¥¢¨¤®¥ ¯à¥¤áâ ¢«¥¨¥ ��� A . �¬¥®, ¨¬¥¥¬ á¢®©áâ¢®
(á¬.(4.3)): ¥á«¨ U 2 P(D), â® A (U) ¥áâì ¯¥à¥á¥ç¥¨¥ ¢á¥å ¬®¦¥áâ¢ A!(U), ! 2 
.

�ç¥¢¨¤ë¬ á«¥¤áâ¢¨¥¬ ®¯à¥¤¥«¥¨© ï¢«ï¥âáï ¯à¨ ãá«®¢¨¨ 3.4 à ¢¥áâ¢® A! = A! � A!

8! 2 
. � ¨â®£¥ á¯à ¢¥¤«¨¢®

�à¥¤«®¦¥¨¥ 4.1. �à¨ ãá«®¢¨¨ 3:4

fH 2 P(D) j H = A!(H)g = fA!(H) : H 2 P(D)g 8! 2 
:

� ®¡é¥¬ á«ãç ¥ ¨¬¥¥â ¬¥áâ® á¢®©áâ¢®

(H = A (H)) () (8! 2 
 : H = A!(H)) 8H 2 P(D):

�à¥¤«®¦¥¨¥ 4.2. �à¨ ãá«®¢¨ïå 3:2, 3:3 A!(F ) 2 F 8! 2 
, 8F 2 F.

�®ª § â¥«ìáâ¢®. �ãáâì ¢ë¯®«¥ë ãá«®¢¨ï 3.2, 3.3, ! 2 
, F 2 F ¨ t� 2 I0. � áá¬®âà¨¬
A!(F )ht�i 2 P(C ). �ãáâì

g 2 cl(A!(F )ht�i;T ): (4.4)

� á¨«ã â¥®à¥¬ë �¨àª£®ä  [25]{[27] ¤«ï g 2 C ¬®¦® ãª § âì  ¯à ¢«¥®áâì (D;�; ') ¢
A!(F )ht�i á® á¢®©áâ¢®¬

(D;�; ') T
�! g: (4.5)

�à¨ d 2 D ¯®« £ ¥¬ z�d , (t�; '(d)); z�d 2 A!(F ). �§ (4.5) ¢ á¨«ã F ht�i 2 F ¨¬¥¥¬ g 2 F ht�i, â. ¥.
z� , (t�; g) 2 F . � áá¬®âà¨¬ ®â®¡à ¦¥¨¥ d 7�! �(! j z�d ; F ) : D �! P 0(M). �ãáâì � 2

Q
d2D

�(! j

z�d; F ). � ãç¥â®¬ ãá«®¢¨ï 3.3 ¯®¤¡¥à¥¬ â ª¨¥ H 2 NT (g) ¨ K 2 K, çâ® 8u 2 H : S((t�; u); !) � K.
�®£¤  H 2 (C � ass)[D;�;']. �®¤¡¥à¥¬ d 2 D â ª®¥, çâ® 8d 2 D : (d � d) =) ('(d) 2 H).
�¢¥¤¥¬ D0 , fd 2 D j d � dg, ¯®«ãç ï �-ª®ä¨ «ì®¥ ([5], £«. 2) ¯/¬ D. �á é ¥¬ D0 2 P 0(D)
 ¯à ¢«¥¨¥¬ v,� \(D0 � D0), ¤«ï ª®â®à®£® ¯à¨ d1 2 D0 ¨ d2 2 D0 íª¢¨¢ «¥âë á¢®©áâ¢ 
1) d1 v d2; 2) d1 � d2. �ãáâì ' , (' j D0); â®£¤  (D0;v; ') |  ¯à ¢«¥®áâì ¢H. �«ï � , (� j D0)
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¨¬¥¥¬: (D0;v; �) ¥áâì  ¯à ¢«¥®áâì ¢ K. � ãç¥â®¬ ª®¬¯ ªâ®áâ¨ K ¯®¤¡¥à¥¬ h 2 K, ��
(�;�), � 6= ;, ¨ l 2 (Isot)[�;�;D0;v], ¤«ï ª®â®àëå

(�;�; � � l) T
�! h: (4.6)

� §ã¬¥¥âáï, (� � l)(�) 2 �(! j z�l(�); F ) ¯à¨ � 2 �. � á¨«ã F 2 F ¨¬¥¥¬ ¨§ (4.6) á¢®©áâ¢® (t; h) 2 F
8t 2 [t�; #0[. �à®¬¥ â®£®, ¨§ (4.6) á«¥¤ã¥â, çâ® h 2M . � ¬¥â¨¬, çâ® (��l)(�) 2 S(z�l(�); !) ¯à¨ � 2 �.

� ¤àã£®© áâ®à®ë, ¢ á¨«ã ãá«®¢¨ï 3.2 ¬®¦¥áâ¢® � , f(y; s) 2 C �C j s 2 S((t�; y); !)g 2 P(C �C )
§ ¬ªãâ® ¢ C � C á â®¯®«®£¨¥© ¯à®¨§¢¥¤¥¨ï ¤¢ãå íª§¥¬¯«ïà®¢ �� (C ; T ). �§ (4.5) á«¥¤ã¥â
áå®¤¨¬®áâì (�;�; ' � l) ª g ¢ �� (C ; T ). � ãç¥â®¬ (4.6) ¨ ®¯à¥¤¥«¥¨ï z�d , d 2 D, ¨¬¥¥¬ á¢®©áâ¢ 

((�;�; ' � l) T
�! g)&((�;�; � � l) T

�! h)&(8� 2 � : ((' � l)(�); (� � l)(�)) 2 �):

� ª á«¥¤áâ¢¨¥, (g; h) 2 �, â. ¥. h 2 S((t�; g); !). � ãç¥â®¬ (4.2) ¨¬¥¥¬ h 2 �(! j z�; F ). �â ª, z� 2 F
®¡« ¤ ¥â á¢®©áâ¢®¬ �(! j z�; F ) 6= ;, â. ¥. z� 2 A!(F ). � ª á«¥¤áâ¢¨¥, g 2 A!(F )ht�i. �®áª®«ìªã
¢ë¡®à (4.4) ¡ë« ¯à®¨§¢®«ìë¬, á¢®©áâ¢® A!(F )ht�i 2 F ãáâ ®¢«¥®. �® ¨ ¢ë¡®à t� â ª¦¥ ¡ë«
¯à®¨§¢®«ìë¬, çâ® ®§ ç ¥â A!(F ) 2 F.

�ç¥¢¨¤ë¬ ï¢«ï¥âáï

�à¥¤«®¦¥¨¥ 4.3. �á«¨ ¢ë¯®«¥® ãá«®¢¨¥ 3:4, â® ¨¬¥¥â ¬¥áâ® à ¢¥áâ¢® fH 2 P(D) j
H = A (H)g =

T
!2


fA!(L) : L 2 P(D)g.

�§ ¯à¥¤«®¦¥¨© 4.2, 4.3 á«¥¤ã¥â

�à¥¤«®¦¥¨¥ 4.4. �á«¨ ¢ë¯®«¥ë ãá«®¢¨ï 3:2{3:4, â® á¯à ¢¥¤«¨¢® à ¢¥áâ¢® fF 2 F j
F = A (F )g =

T
!2


fA!(F ) : F 2 Fg.

�à¥¤«®¦¥¨¥ 4.5. �à¨ ãá«®¢¨ïå 3:2, 3:3 A (F ) 2 F 8F 2 F.

�®ª § â¥«ìáâ¢® ¥¯®áà¥¤áâ¢¥® á«¥¤ã¥â ¨§ (4.1) ¨ ¯à¥¤«®¦¥¨ï 4.2.

�à¥¤«®¦¥¨¥ 4.6. �à¨ ãá«®¢¨ïå 3:1, 3:3 ��� á¥ª¢¥æ¨ «ì® ¥¯à¥àë¢¥   F: 8(Fi)i2N 2
FN , 8F 2 P(D)

((Fi)i2N # F ) =) ((A (Fi))i2N # A (F )): (4.7)

�®ª § â¥«ìáâ¢®. �ãáâì (Fi)i2N 2 FN ¨ F 2 P(D) â ª®¢ë, çâ® ¨áâ¨  ¯®áë«ª  ¢ (4.7).
� ª á«¥¤áâ¢¨¥, A (F ) ¥áâì ¯/¬ ¯¥à¥á¥ç¥¨ï ¢á¥å ¬®¦¥áâ¢ A (Fk ), k 2 N ; ªà®¬¥ â®£®, A (Fi+1) �
A (Fi ) 8i 2 N . �ë¡¥à¥¬ ¯à®¨§¢®«ì® z� 2

T
k2N

A (Fk ). � §ã¬¥¥âáï, z� 2 F . �ãáâì ! 2 
; â®£¤ 

(�(! j z�; Fk))k2N | ¯®á«¥¤®¢ â¥«ì®áâì ¢ P 0(C ). �ãáâì (hk)k2N | í«¥¬¥â ¯à®¨§¢¥¤¥¨ï ¢á¥å
¬®¦¥áâ¢ �(! j z�; Fk), k 2 N ; (hk)k2N | ¯®á«¥¤®¢ â¥«ì®áâì ¢ S(z�; !) \M , £¤¥ S(z�; !) 2 K.
� ç áâ®áâ¨, ¬®¦¥áâ¢® S(z�; !) áç¥â®-ª®¬¯ ªâ® ¢ (C ; T ). �®íâ®¬ã ([23], c. 69) ¬®¦® ãª § âì
h 2 S(z�; !), ¥¯ãáâ®¥ �� (D;�),   â ª¦¥ l 2 (isot)[D;�], ¤«ï ª®â®àëå

(D;�; (hl(d))d2D)
T
�! h: (4.8)

�®£¤  h 2 S(z�; !) \M . �à¨ t� 2 [pr1(z�); #0[ ¨¬¥¥¬

(hk)k2N 2
Y
k2N

Fkht
�i: (4.9)

�¨ªá¨àãï n 2 N , ¯®«ãç ¥¬ Fnht�i 2 F ¨ ¢ á¨«ã (4.8), (4.9) h 2 Fnht�i (á¬. à ááã¦¤¥¨¥ [23], c. 71).
�®áª®«ìªã ¢ë¡®à n ¡ë« ¯à®¨§¢®«ìë¬, â® (t�; h) 2 F . �¤ ª® ¨ t� ¢ë¡¨à «®áì ¯à®¨§¢®«ì®.
�®íâ®¬ã h 2 �(! j z�; F ). �áâ ®¢«¥® 8! 2 
 : �(! j z�; F ) 6= ;; ¨â ª, z� 2 A (F ). �â¨¬
§ ¢¥àè ¥âáï ®¡®á®¢ ¨¥ (4.7).

�à¥¤«®¦¥¨¥ 4.7. �à¨ ãá«®¢¨ïå 3:2, 3:3 ¨¬¥¥â ¬¥áâ® A 2 AD(F).
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�®ª § â¥«ìáâ¢® ¯®«ãç ¥âáï ª®¬¡¨ æ¨¥© (4.3), ¯à¥¤«®¦¥¨© 4.5 ¨ 4.6.

�¥®à¥¬  4.1. �à¨ ãá«®¢¨ïå 3:2, 3:3 ¬®¦¥áâ¢®
1

A (D) ¥áâì íªáâà¥¬ «ì ï ¯® ¯®àï¤ªã ¥-

¯®¤¢¨¦ ï â®çª  ��� A :

(A (
1

A (D)) =
1

A (D))&(8H 2 P(D) : (H = A (H)) =) (H �
1

A (D)))&((A k (D))k2N #
1

A (D)):

�«ï ¤®ª § â¥«ìáâ¢  ¤®áâ â®ç® ( àï¤ã á ¯à¥¤«®¦¥¨¥¬ 4.7) ãç¥áâì ¯à¥¤«®¦¥¨¥ 2.1 à ¡®-
âë [19] (á¬. ¯®¤®¡ë¥ ª®áâàãªæ¨¨ ¢ [8], [12], [15]). � §ã¬¥¥âáï, â¥®à¥¬  4.1 ®§ ç ¥â áå®¤¨¬®áâì
¯®á«¥¤®¢ â¥«ì®áâ¨ ¨â¥à æ¨©   ®á®¢¥ ��� A (á  ç «ìë¬ í«¥¬¥â®¬ D) ª  ¨¡®«ìè¥© ¥-

¯®¤¢¨¦®© â®çª¥ ���. � ¬¥â¨¬, çâ®
1

A (D) 2 F. �â¬¥â¨¬ á¢®©áâ¢ , á¢ï§ ë¥ á ¤¨ ¬¨ª®©.
�ãáâì Ph(D) ¥áâì def á¥¬¥©áâ¢® ¢á¥å ¬®¦¥áâ¢ H 2 P(D) â ª¨å, çâ® 8t 2 I0, 8u 2 C , 8v 2 C

(((t; u) 2 H)&((u j [t0; t]) = (v j [t0; t]))) =) ((t; v) 2 H): (4.10)

�¢®©áâ¢® (4.10) ¨¬¥¥â á¬ëá«  á«¥¤áâ¢¥®áâ¨ ¨ ¥áâ¥áâ¢¥® ¢ ãá«®¢¨ïå, ª®£¤  (3.1) ®¯à¥¤¥«ï¥â
¤¨ ¬¨ç¥áªãî á¨áâ¥¬ã. �á«¨ H 2 P 0(Ph(D)), â® ¯¥à¥á¥ç¥¨¥ ¢á¥å ¬®¦¥áâ¢ ¨§ H á ¬® ï¢«ï¥âáï
í«¥¬¥â®¬ Ph(D), â. ¥.  á«¥¤áâ¢¥ë¬ ¬®¦¥áâ¢®¬. �ç¥¢¨¤ë¬ ï¢«ï¥âáï

�à¥¤«®¦¥¨¥ 4.8. �à¨ ãá«®¢¨¨ 3:5 8t 2 I0, 8u 2 C , 8v 2 C : ((u j [t0; t]) = (v j [t0; t])) =)
(8H 2 P(D), 8! 2 
 : �(! j (t; u);H) = �(! j (t; v);H)).

�âáî¤  ¨ ¨§ ®¯à¥¤¥«¥¨© ¢ëâ¥ª ¥â

�«¥¤áâ¢¨¥ 4.1. �à¨ ãá«®¢¨¨ 3.5 A!(H) 2 Ph(D) 8H 2 Ph(D), 8! 2 
.

�§ á«¥¤áâ¢¨ï 4.1 ¨ á®®â®è¥¨© ¤«ï A ¨ A!; ! 2 
, ¯®«ãç ¥¬

�à¥¤«®¦¥¨¥ 4.9. �à¨ ãá«®¢¨¨ 3:5 A (H) 2 Ph(D) 8H 2 Ph(D).

�®áª®«ìªã D 2 Ph(D), â® ¨§ ¯à¥¤«®¦¥¨ï 4.9 ¨¬¥¥¬ ¯à¨ ãá«®¢¨¨ 3.5 á¢®©áâ¢®: (A k (D))k2N0

¥áâì ¯®á«¥¤®¢ â¥«ì®áâì ¢ Ph(D). �§ à ¥¥ ã¯®¬ïãâ®£® á¢®©áâ¢  ¯®«®© ¬ã«ìâ¨¯«¨ª â¨¢®-

áâ¨ Ph(D) ¯®«ãç ¥¬ ¯à¨ ãá«®¢¨¨ 3.5 á¢®©áâ¢®
1

A (D) 2 Ph(D). � ¤ «ì¥©è¥¬ à áá¬®âà¨¬ ®¤¨
®á« ¡«¥ë© ¢ à¨ â ãá«®¢¨ï  á«¥¤áâ¢¥®áâ¨.

5. �â¥à æ¨¨ ¢ ¯à®áâà áâ¢¥ ¬®£®§ çëå ®â®¡à ¦¥¨©

� áá¬®âà¨¬ ¢ à¨ â ª®áâàãªæ¨¨ [20]{[23], [31], ª®â®à ï ¢ à §¤¥«¥ 1 ¡ë«   §¢   ¯àï¬®©,
¯®áª®«ìªã ¯à¨ ¥¥ à¥ «¨§ æ¨¨ ¢ § ¤ ç å â¥®à¨¨ �� ®áãé¥áâ¢«ï¥âáï ¥¯®áà¥¤áâ¢¥ë© ¯¥à¥¢®¤
¬®£®§ ç®£®   «®£  ¯á¥¢¤®áâà â¥£¨¨ [32] ¢ ¬®£®§ çãî ª¢ §¨áâà â¥£¨î ([7]{[10], [12]{[14],
[33], [34]; ã¯®¬ïãâë© â¨¯ ã¯à ¢«ïîé¨å ¯à®æ¥¤ãà ¬®¦® à áá¬ âà¨¢ âì ª ª ¬®£®§ çë©   -
«®£ ª¢ §¨áâà â¥£¨© [35]). �â¬¥â¨¬, çâ® ®á®¢®¥ ®â«¨ç¨¥ ª¢ §¨áâà â¥£¨© ®â ¯á¥¢¤®áâà â¥£¨©
á¢ï§ ® á ¯®áâã«¨àã¥¬ë¬ ¢ ¯¥à¢®¬ á«ãç ¥ ãá«®¢¨¥¬ ¥ã¯à¥¦¤ ¥¬®áâ¨ (ä¨§¨ç¥áª®© ®áãé¥áâ¢¨-
¬®áâ¨) ®âª«¨ª    à¥ «¨§ æ¨¨ ¥®¯à¥¤¥«¥ëå ä ªâ®à®¢; ¯á¥¢¤®áâà â¥£¨¨ â ª¨¬ á¢®©áâ¢®¬
¬®£ãâ ¥ ®¡« ¤ âì.

�¨ªá¨àã¥¬ �0 2 [t0; #0[ ¨ g0 2 C ; ¯ àã z0 , (�0; g0) 2 D à áá¬ âà¨¢ ¥¬ ¤ «¥¥ ¢ ª ç¥áâ¢¥
ä¨ªá¨à®¢ ®©  ç «ì®© ¯®§¨æ¨¨,  

C0 , �(� j z0;D) = (�(! j z0;D))!2
 (5.1)

¨á¯®«ì§ã¥¬ ¢ ª ç¥áâ¢¥ æ¥«¥¢®£® �� ([20]{[23], [31]); ¢ § ¤ ç å â¥®à¨¨ �� ¬®¦® ¨â¥à¯à¥â¨à®-
¢ âì (5.1) ª ª ¬®£®§ çãî ¯á¥¢¤®áâà â¥£¨î. � á¨«ã (4.2) ¨¬¥¥¬ ¤«ï C0 2 M (
; C ) á¢®©áâ¢®:
C0(!) = S(z0; !) \M ¯à¨ ! 2 
. �ãáâì 8t 2 [�0; #0]

(8! 2 
 : e
t(!) , fe! 2 
 j (! j [t0; t]) = (e! j [t0; t])g)&
&(8h 2 C : eZt(h) , feh 2 C j (h j [t0; t]) = (eh j [t0; t])g): (5.2)
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� â¥à¬¨ å (5.2) ¢¢®¤¨¬ ®¯¥à â®à � 2M[
; C ]: 8C 2 M (
; C ), 8! 2 


�(C)(!) , fh 2 C(!) j 8t 2 [�0; #0] 8e! 2 e
t(!) : eZt(h) \ C(e!) 6= ;g: (5.3)

�¯¥à â®à � (5.3) ¬®¦® à áá¬ âà¨¢ âì ¢ ¢¨¤¥ ª®ªà¥â¨§ æ¨¨   «®£¨ç®£® ®¯¥à â®à  [20]{[23],
[31]. �ãáâì

N , fC 2 M (
; C ) j (C = �(C))&(C v C0)g (5.4)

(¬®¦¥áâ¢® ¢á¥å ¥ã¯à¥¦¤ îé¨å ¬/á C0); N 6= ;. �®   «®£¨¨ á [22], [31] ®¯à¥¤¥«ï¥âáï v-
 ¨¡®«ìè¨© í«¥¬¥â N (5.4) ¢ ¢¨¤¥ ��

(na)[C0] ,
� [
C2N

C(!)
�
!2


2 N; (5.5)

ïá®, çâ® L v (na)[C0] ¯à¨ L 2 N. � � á¢ï§ë¢ ¥¬ ¯®á«¥¤®¢ â¥«ì®áâì (�k)k2N0
: N0 �!

M (
; C )M(
;C ) ¨ ¯à¥¤¥«ìë© ®¯¥à â®à �1, ¤¥©áâ¢ãîé¨© ¢ M (
; C ). �«ï  á áãé¥áâ¢¥® ¯®-
áâà®¥¨¥ ¯®á«¥¤®¢ â¥«ì®áâ¨ (�k(C0))k2N0

¢ M (
; C ) ¨ �� �1(C0);

(�k(C0))k2N + �1(C0): (5.6)

� §ã¬¥¥âáï, (5.6) à¥ «¨§ã¥â ¯à¥¤¥« ¯®á«¥¤®¢ â¥«ì®áâ¨ ¨â¥à æ¨©

(�0(C0) = C0)&(8k 2 N : �k(C0) = �(�k�1(C0))): (5.7)

� (5.6), (5.7) � ¨£à ¥â à®«ì ¯à®£à ¬¬®£® ®¯¥à â®à , ¯®¤®¡® ��� A (4.3). �¥¦¤ã � ¨ A áãé¥-
áâ¢ã¥â â¥á ï á¢ï§ì.

�¥à¥§ P0(D) ®¡®§ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å ¬®¦¥áâ¢ H 2 P(D) â ª¨å, çâ® 8t 2 [�0; #0[, 8!1 2 
,
8u 2 C0(!1)

((t; u) 2 H) =) (8!2 2 e
t(!1) 8v 2 C0(!2) \ eZt(u) : (t; v) 2 H): (5.8)

�®¦® à áá¬ âà¨¢ âì (5.8) ª ª ®á« ¡«¥ë© ¢ à¨ â  á«¥¤áâ¢¥®áâ¨ á®®â¢¥âáâ¢ãîé¥£® ¬®-
¦¥áâ¢ ; ¢á¥£¤  Ph(D) � P0(D) ¨\

H2H

H 2 P0(D) 8H 2 P 0(P0(D)): (5.9)

� ¤ «ì¥©è¥¬ ¯®« £ ¥¬ ¢ë¯®«¥ë¬

�á«®¢¨¥ 5.1. 8t 2 [�0; #0[, 8!1 2 
, 8!2 2 e
t(!1), 8u 2 C0(!1), 8v 2 C0(!2) \ eZt(u), 8! 2 
 :
S((t; u); !) = S((t; v); !).

� ¬¥ç ¨¥ 5.1. �á«®¢¨¥ 5.1 ï¢«ï¥âáï ¥ª®â®àë¬ ®á« ¡«¥¨¥¬ ãá«®¢¨ï 3.5. �á«®¢¨ï 3.1{3.5
¨ ¢á¥ ãá«®¢¨ï  áâ®ïé¥£® à §¤¥«  ¢¥áì¬  âà ¤¨æ¨®ë ¤«ï á¨áâ¥¬ ã¯à ¢«ï¥¬ëå ¤¨ää¥à¥æ¨-
 «ìëå ãà ¢¥¨© ([28], [29] ¨ ¤à.); ®â®á¨â¥«ì® ®£à ¨ç¨â¥«ìë¬¨ ¯à¥¤áâ ¢«ïîâáï ãá«®¢¨ï
3.1, 3.2. �«ï ®áãé¥áâ¢«¥¨ï ¯®á«¥¤¨å ¢ ¥«¨¥©ëå á¨áâ¥¬ å á £¥®¬¥âà¨ç¥áª¨¬¨ ®£à ¨ç¥¨ï-
¬¨   ¢ë¡®à ã¯à ¢«¥¨©, ï¢«ïîé¨åáï ¡®«¥¥ ®¡é¨¬¨ ¢ áà ¢¥¨¨ á (3.2), á«¥¤ã¥â ¨á¯®«ì§®¢ âì
à áè¨à¥¨ï á ¯à¨¬¥¥¨¥¬ áª®«ì§ïé¨å à¥¦¨¬®¢ ([2], [3], [5], [28], [29] ¨ ¤à.).

�®§¢à é ïáì ª (5.8), ®â¬¥â¨¬, çâ® A!(H) 2 P0(D) 8H 2 P0(D), 8! 2 
. � ãç¥â®¬ (5.9)
¯®«ãç ¥¬ A (H) 2 P0(D) 8H 2 P0(D). �«¥¤®¢ â¥«ì®, A k (D) 2 P0(D) 8k 2 N0. �®¢ì ¨á¯®«ì§ãï

(5.9), ¯®«ãç ¥¬
1

A (D) 2 P0(D).
�á«¨ !1 2 
; !2 2 
 ¨ t 2 I0, â® (!1 � !2)t 2 �I0 ®¯à¥¤¥«ï¥¬ ¢ ¢¨¤¥

(8� 2 [t0; t] : (!1 � !2)t(�) , !1(�))&(8� 2 ]t; #0] : (!1 � !2)t(�) , !2(�)): (5.10)

� á¢ï§¨ á (5.10) ¯®áâã«¨àã¥¬ ¢ ¤ «ì¥©è¥¬ ¥áâ¥áâ¢¥®¥ ¤«ï â¥®à¨¨ ã¯à ¢«¥¨ï [28], [36]
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�á«®¢¨¥ 5.2. 8!1 2 
, 8!2 2 
, 8t 2 [�0; #0] : (!1 � !2)t 2 
.

�â ª, ¢ ¤ «ì¥©è¥¬ áª«¥©ª¨ (5.10), à¥ «¨§ã¥¬ë¥ ¯à¨ t 2 [�0; #0], ¥ ¢ë¢®¤ïâ §  ¯à¥¤¥«ë 
.
�ãáâì ¤ «¥¥ ¢ë¯®«¥ë á«¥¤ãîé¨¥ ¤¢  ãá«®¢¨ï.

�á«®¢¨¥ 5.3. 8!1 2 
, 8!2 2 
, 8t 2 [�0; #0[, 8h 2 C0((!1 � !2)t) : h 2 S((t; h); !2).

�á«®¢¨¥ 5.4. 8!1 2 
, 8!2 2 
, 8h 2 C0(!1), 8t 2 [�0; #0[

S((t; h); !2) \M � S(z0; (!1 � !2)t) \ eZt(h):

� ¬¥ç ¨¥ 5.2. �â¬¥â¨¬, çâ® ¢ âà ¤¨æ¨®®¬ á«ãç ¥ ã¯à ¢«ï¥¬ëå ¤¨ää¥à¥æ¨ «ìëå
ãà ¢¥¨© â¨¯  à áá¬ âà¨¢ ¥¬ëå ¢ [2], [4] á¯à ¢¥¤«¨¢®áâì ¯®á«¥¤¨å ¤¢ãå ãá«®¢¨© ®ç¥¢¨¤ 
¢ á¢¥â¥ ¨§¢¥áâ®£® ¯®«ã£àã¯¯®¢®£® á¢®©áâ¢  à¥è¥¨©. � æ¥«®¬ ãá«®¢¨ï 5.1{5.4 ¨¬¥îâ ¨®©, ¢
áà ¢¥¨¨ á ãá«®¢¨ï¬¨ à §¤¥«  3, å à ªâ¥à (á¬. ¢ íâ®© á¢ï§¨ ªà âª®¥ ¨§«®¦¥¨¥ ¢ [37], £¤¥ ¢¢¥-
¤¥ë ã¯®¬ïãâë¥ £àã¯¯ë ãá«®¢¨©). � ç áâ®áâ¨, ®â¬¥â¨¬, çâ® ¢ ¯®á«¥¤ãîé¨å ãâ¢¥à¦¤¥¨ïå
 áâ®ïé¥£® à §¤¥«  ¥ ¯à¥¤¯®« £ ¥âáï ¢ë¯®«¥¨¥ ¢ ¦ëå ¤«ï â¥®à¥¬ë 4.1 ãá«®¢¨© 3.2, 3.3
â®¯®«®£¨ç¥áª®£® å à ªâ¥à . �«¥¤®¢ â¥«ì®, ¤¢®©áâ¢¥®áâì ¨â¥à æ¨®ëå ¬¥â®¤®¢, ®¯à¥¤¥«ï-
¥¬ ï ä ªâ¨ç¥áª¨ ã¦¥ ¢ á«¥¤ãîé¥¬ ¯à¥¤«®¦¥¨¨, ®å¢ âë¢ ¥â á«ãç ¨, ¤«ï ª®â®àëå ¥¯àï¬ ï
¨â¥à æ¨® ï ¯à®æ¥¤ãà  à §¤¥«  4 ¬®¦¥â ¥ ®¡¥á¯¥ç¨¢ âì ¯®áâà®¥¨¥ âà¥¡ã¥¬®© ¥¯®¤¢¨¦®©
â®çª¨ ���.

�à¥¤«®¦¥¨¥ 5.1. �á«¨ H 2 P0(D), â® �(�(� j z0;H)) = �(� j z0; A (H)).

�®ª § â¥«ìáâ¢®. �ãáâì H 2 P0(D), � = �(� j z0;H), � , �(�) ¨ � , �(� j z0; A (H)). �à¨
� 2 
 ¨¬¥¥¬ �(�) | ¬®¦¥áâ¢® ¢á¥å h 2 C0(�) â ª¨å, çâ® 8t 2 [�0; #0[ : (t; h) 2 H; ¢ íâ¨å ¦¥
ãá«®¢¨ïå �(�) | ¬®¦¥áâ¢® ¢á¥å eh 2 C0(�) â ª¨å, çâ® (t; eh) 2 A (H) 8t 2 [�0; #0[. �¨ªá¨àã¥¬
! 2 
. �ãáâì ' 2 �(!). � ç áâ®áâ¨, ' 2 �(!) (á¬. (5.3)). �«¥¤®¢ â¥«ì®, ' 2 C0(!). �ãáâì
' =2 �(!): ¤«ï ¥ª®â®à®£® t� 2 [�0; #0[ ¨¬¥¥¬ z� , (t�; ') 2 H n A (H). � á¨«ã (4.3) ¤«ï ¥ª®â®à®£®
!0 2 
 ¢ë¯®«ï¥âáï �(!0 j z�;H) = ;,

!00 , (! � !0)t� 2 e
t�(!): (5.11)

� ãç¥â®¬ (5.3), (5.11) ¨¬¥¥¬ eZt�(')\�(!
00) 6= ;. �ãáâì  2 eZt�(')\�(!

00). � ç áâ®áâ¨,  2 C0(!00).
� á¨«ã ãá«®¢¨ï 5.3 ¨ (5.11)  2 S((t�;  ); !0). �§ ãá«®¢¨ï 5.1 á«¥¤ã¥â S(z�; !0) = S((t�;  ); !0). �
¨â®£¥  2 S(z�; !0) \M . �® á¢®©áâ¢ ¬ � ¨¬¥¥¬ (t;  ) 2 H 8t 2 [�0; #0[. � ª á«¥¤áâ¢¨¥,  2 �(!0 j
z�;H), çâ® ¯à®â¨¢®à¥ç¨â ¢ë¡®àã !0. �â ª, ' 2 �(!). �«®¦¥¨¥ �(!) � �(!) ãáâ ®¢«¥®. �ãáâì
u 2 �(!). �®£¤  u 2 C0(!) ¨

(t; u) 2 A (H) 8t 2 [�0; #0[: (5.12)

�§ (5.12) á«¥¤ã¥â, çâ® (t; u) 2 H 8t 2 [�0; #0[. � ¨â®£¥ u 2 �(!). �ãáâì t� 2 [�0; #0[ ¨ !� 2 e
t�(!).
� áá¬®âà¨¬ z� , (t�; u) 2 A (H). �®£¤  (á¬. (4.3)) �(!� j z�;H) 6= ;. �ãáâì v 2 �(!� j z�;H).
�®£¤  v 2 S(z�; !�) \M ¨

8t 2 [t�; #0[ : (t; v) 2 H: (5.13)

� ¬¥â¨¬ §¤¥áì ¦¥, çâ® (! � !�)t� = !� 2 
 ¨ ¢ á¨«ã ãá«®¢¨ï 5.4

S(z�; !�) \M � S(z0; !
�) \ eZt�(u): (5.14)

�§ (5.13), (5.14) ¯®«ãç ¥¬ v 2 S(z0; !�) \ eZt�(u). �®£¤ , ¢ ç áâ®áâ¨,

v 2 C0(!�) \ eZt�(u): (5.15)

�ãáâì � 2 [�0; t�[. �®áª®«ìªã � 2 [�0; #0[, â® (á¬. (5.8))

((�; u) 2 H) =) (8e! 2 e
�(!); 8q 2 C0(e!) \ eZ�(u) : (�; q) 2 H): (5.16)
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�® [t0; �] � [t0; t�], !� 2 e
�(!) ¨ ¢ á¨«ã (5.15) v 2 C0(!�) \ eZ�(u). �§ (5.16) ¨¬¥¥¬ (�; v) 2 H.
�áâ ®¢«¥®, çâ® (t; v) 2 H 8t 2 [�0; t�[. � ãç¥â®¬ (5.13), (5.15) v 2 �(!�)\ eZt�(u). �«¥¤®¢ â¥«ì®,

8t 2 [�0; #0[; 8e! 2 e
t(!) : �(e!) \ eZt(u) 6= ;; (5.17)

â ª ª ª e
#0(!) = f!g, ¨§ (5.3) ¨ (5.17) ¨¬¥¥¬ u 2 �(!). �â ª, �(!) � �(!).

�¤ãªâ¨¢® ¤®ª §ë¢ ¥âáï �k(C0) = �(� j z0; A k (D)) 8k 2 N0.

�¥®à¥¬  5.1. �¯à ¢¥¤«¨¢® à ¢¥áâ¢® �1(C0) = �(� j z0;
1

A (D)).

�®ª § â¥«ìáâ¢®. �ãáâì ! 2 
. �§ (5.6), ¯à¥¤«®¦¥¨ï 5.1 ¨ â¥®à¥¬ë 4.1 ¨¬¥¥¬

�(! j z0;
1

A (D)) � �1(C0)(!): (5.18)

�ãáâì ' 2 �1(C0)(!). � á¨«ã ¯à¥¤«®¦¥¨ï 5.1 8k 2 N0 : ' 2 �(! j z0; A k (D)). � ª á«¥¤áâ¢¨¥, ' 2

C0(!) â ª®¢®, çâ® (t; ') 2 A
k (D) 8k 2 N0, 8t 2 [�0; #0[. �®íâ®¬ã ¯à¨ t 2 [�0; #0[ ¨¬¥¥¬ (t; ') 2

1

A (D).

�®£¤  ' 2 �(! j z0;
1

A (D)), ç¥¬ ¨ § ¢¥àè ¥âáï ¤®ª § â¥«ìáâ¢® ¢«®¦¥¨ï, ¯à®â¨¢®¯®«®¦®£®
(5.18).

6. �®£®§ çë¥ ª¢ §¨áâà â¥£¨¨ ¨ ¬¥â®¤ ¨â¥à æ¨©

�¥à¥¬áï ª �� (5.5), ï¢«ïîé¥¬ãáï ¯à¥¤¥«ì® è¨à®ª®© ¥ã¯à¥¦¤ îé¥© à¥ ªæ¨¥©   à §-
¢¨â¨¥ ¥¯à¥¤áª §ã¥¬ëå ä ªâ®à®¢. �§ [22], [23], [31] á«¥¤ã¥â (na)[C0] v �1(C0). �®áâã«¨àã¥¬

�á«®¢¨¥ 6.1. 8! 2 
 : S(z0; !) 2 K,

¨§ ª®â®à®£® á«¥¤ã¥â

8! 2 
 : C0(!) 2 K: (6.1)

� «¥¥ ¯®« £ ¥¬, çâ® t | â®¯®«®£¨ï ¬®¦¥áâ¢  X, ¯à¨ç¥¬

(X; t) (6.2)

¥áâì å ãá¤®àä®¢® ��, ¨ áç¨â ¥¬ ¢ë¯®«¥ë¬

�á«®¢¨¥ 6.2. �®¯®«®£¨ï T ¨¤ãæ¨à®¢     C ([25], c. 77) â¨å®®¢áª¨¬ ¯à®¨§¢¥¤¥¨¥¬

(XI0 ;
I0(t)) (6.3)

íª§¥¬¯«ïà®¢ �� (6.2) á ¨¤¥ªáë¬ ¬®¦¥áâ¢®¬ I0, £¤¥ ç¥à¥§ 
I0(t) ®¡®§ ç¥  â®¯®«®£¨ï ¬®-
¦¥áâ¢  XI0 .

� ª ª ª T | â®¯®«®£¨ï ¯®â®ç¥ç®© áå®¤¨¬®áâ¨   C ([25], c. 283), á®®â¢¥âáâ¢ãîé ï ®á é¥-
¨î (6.2) ¬®¦¥áâ¢  X,   (C ;T ) ¥áâì ¯/¯ �� (6.3), â® ([22], [23], [31]) ¨§ (6.1) ¨¬¥¥¬

�1(C0) = (na)[C0] 2 K
: (6.4)

�§ â¥®à¥¬ë 5.1 ¨ (6.4) ¯®«ãç ¥¬, ¢ ç áâ®áâ¨, à ¢¥áâ¢®

(na)[C0] = �(� j z0;
1

A (D)): (6.5)

�á«¨ § ç¥¨ï �� (5.5) ¥¯ãáâë, â® ¢ (6.4), (6.5) ®¯à¥¤¥«ï¥âáï íªáâà¥¬ «ì ï ¯® ¯®àï¤ªã ª¢ -
§¨áâà â¥£¨ï, à¥ «¨§ãîé ï ¤¢¨¦¥¨ï ¨§M . �ãáâì (DOM)[�] , f! 2 
 j �(!) 6= ;g 8� 2 M (
; C ).

�à¥¤«®¦¥¨¥ 6.1. �á«¨ (DOM)[(na)[C0]] = 
, â® z0 2
1

A (D).
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�®ª § â¥«ìáâ¢®. �ãáâì (DOM)[(na)[C0]] = 
, ® z0 =2
1

A (D); â®£¤  K , fk 2 N0 j z0 =2
A
k (D)g 2 P 0(N ), n , inf(K ) 2 K , n � 1 2 N0 n K ¨ z0 2 A

n�1(D) n A n (D). �§ (4.3) ¨¬¥¥¬ ¤«ï

¥ª®â®à®£® ! 2 
: �(! j z0; A
n�1(D)) = ;; â®£¤  �(! j z0;

1

A (D)) = ;. � á¨«ã (6.5) (na)[C0](!) =
;.

�à¥¤«®¦¥¨¥ 6.2. �ãáâì ¢ë¯®«¥ë ãá«®¢¨ï 3:2, 3:3 ¨ z0 2
1

A (D). �®£¤ 

(DOM)[(na)[C0]] = 
:

�®ª § â¥«ìáâ¢®. �®áª®«ìªã (á¬. â¥®à¥¬ã 4.1) z0 2 A (
1

A (D)), â® ¢ á¨«ã (4.3) �(! j z0;
1

A (D))6=;
8! 2 
. �¥¯¥àì ãç¨âë¢ ¥¬ (6.5).
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