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1. �¢¥¤¥­¨¥

�à¥¤¬¥â®¬ ¨áá«¥¤®¢ ­¨ï ¢ ¤ ­­®© à ¡®â¥ ï¢«ï¥âáï § ¤ ç , á¢ï§ ­­ ï á ¢ë¡®à®¬ à¥è¥­¨ï
¯à¨ ­ «¨ç¨¨ ®£à ­¨ç¥­¨© ¢¥áì¬  ®¡é¥© ¯à¨à®¤ë. � ¦¤®¥ à¥è¥­¨¥ å à ªâ¥à¨§ã¥âáï í«¥¬¥­â®¬
­¥ª®â®à®£® § ¤ ­­®£® ¬­®¦¥áâ¢ ; íâ®â í«¥¬¥­â ¨¬¥­ã¥¬ ®æ¥­ª®©. �à®â®â¨¯®¬ à áá¬ âà¨¢ ¥¬®©
¤ «¥¥  ¡áâà ªâ­®© § ¤ ç¨ ï¢«ï¥âáï å®à®è® ¨§¢¥áâ­ ï ¢ â¥®à¨¨ ã¯à ¢«¥­¨ï § ¤ ç  ® ¯®áâà®¥­¨¨
¨ ¨áá«¥¤®¢ ­¨¨ ®¡« áâ¨ ¤®áâ¨¦¨¬®áâ¨. �¥à¥¤ª® ¯à¨ ®á« ¡«¥­¨¨ á¨áâ¥¬ë ®£à ­¨ç¥­¨© ¢®§­¨ª -
¥â áª çª®®¡à §­®¥ ¨§¬¥­¥­¨¥ íâ®© ®¡« áâ¨ ¢ áâ®à®­ã ¥¥ à áè¨à¥­¨ï (ª ª ¬­®¦¥áâ¢ ), ¯à¨ç¥¬,
¤«ï \¬ «ëå" ¢®§¬ãé¥­¨© â®çª¨ ­®¢®© (¡®«¥¥ è¨à®ª®©) ®¡« áâ¨ ¤®áâ¨¦¨¬®áâ¨, á ¯à ªâ¨ç¥-
áª®© â®çª¨ §à¥­¨ï, ¢¯®«­¥ ¯à¨¥¬«¥¬ë ¢ á¬ëá«¥ å à ªâ¥à¨§ æ¨¨ ¢®§¬®¦­®áâ¥© ã¯à ¢«ïîé¥©
áâ®à®­ë. �®­ªà¥â­®¥ ãª § ­¨¥ áâ¥¯¥­¨ ¢ëè¥ã¯®¬ï­ãâ®© ¬ «®áâ¨ ­¥à¥¤ª® ï¢«ï¥âáï § âàã¤­¨-
â¥«ì­ë¬, çâ®, ¢¯à®ç¥¬, ã¤ ¥âáï \®¡®©â¨", ¯à¨¡¥£ ï ª ¨á¯®«ì§®¢ ­¨î ¯à¨¡«¨¦¥­­ëå (  ¯® áãâ¨
|  á¨¬¯â®â¨ç¥áª¨å) à¥è¥­¨© ¢ ¤ãå¥ �¦.� à£¨ ([1], £«. III, IV). �«ï ®¯à¥¤¥«¥­¨ï à¥ «ì­ëå ¢®§-
¬®¦­®áâ¥© ¢ ç áâ¨ ¤®áâ¨¦¨¬®áâ¨ â¥à¬¨­ «ì­ëå á®áâ®ï­¨© ¬®¦­®, á«¥¤ãï [1], ¨á¯®«ì§®¢ âì â ª
­ §ë¢ ¥¬ë¥ ®¡®¡é¥­­ë¥ ã¯à ¢«¥­¨ï.

�¯®¬ï­ãâë¥ ®¡®¡é¥­­ë¥ ã¯à ¢«¥­¨ï ¯à¨¬¥­ï«¨áì ¯à¨ à¥è¥­¨¨ ¨£à®¢ëå § ¤ ç ¤¨­ ¬¨-
ª¨ ¢ à ¡®â å �.�.�à á®¢áª®£® ¨ ¥£® ãç¥­¨ª®¢ [2], [3]. � ç áâ­®áâ¨, ¨á¯®«ì§®¢ ­¨¥ ®¡®¡é¥­-
­ëå í«¥¬¥­â®¢ áãé¥áâ¢¥­­® ¢ ®¯à¥¤¥«¥­¨¨ á¢®©áâ¢  áâ ¡¨«ì­®áâ¨ [2] ¬­®¦¥áâ¢, ¯à¥¤«®¦¥­­®£®
�.�.�à á®¢áª¨¬. �â® ¢ ¦­®¥ á¢®©áâ¢® ¢ á®ç¥â ­¨¨ á ¬¥â®¤®¬ íªáâà¥¬ «ì­®£® á¤¢¨£  ¯®§¢®«¨-
«® �.�.�à á®¢áª®¬ã ¨ �.�.�ã¡¡®â¨­ã ãáâ ­®¢¨âì äã­¤ ¬¥­â «ì­ãî â¥®à¥¬ã ®¡  «ìâ¥à­ â¨¢¥
¢ ­¥«¨­¥©­®© ¤¨ää¥à¥­æ¨ «ì­®© ¨£à¥. �¤¥áì ®¡®¡é¥­­ë¥ ã¯à ¢«¥­¨ï (áª®«ì§ïé¨¥ à¥¦¨¬ë)
â ª¦¥  ¤¥ª¢ â­ë¬ ®¡à §®¬ å à ªâ¥à¨§ãîâ ­ ¤«¥¦ éãî  á¨¬¯â®â¨ªã ®¡ëç­ëå ã¯à ¢«¥­¨©.

� ã¯®¬ï­ãâëå (¨ ¢ æ¥«®¬ àï¤¥ ¤àã£¨å) á«ãç ïå ¯¥à¥å®¤ ®â â®ç­®£® ª ¯à¨¡«¨¦¥­­®¬ã á®¡«î-
¤¥­¨î âà ¤¨æ¨®­­ëå ®£à ­¨ç¥­¨© ®¯à¥¤¥«ï¥â ¤®áâ¨¦¥­¨¥ ­¥ª®â®à®£® ­®¢®£® ª ç¥áâ¢ , ¯à¥¤áâ -
¢«ïîé¥£® ­¥ â®«ìª® â¥®à¥â¨ç¥áª¨©, ­® ¨ ¯à ªâ¨ç¥áª¨© ¨­â¥à¥á. � â® ¦¥ ¢à¥¬ï ¨á¯®«ì§®¢ ­¨¥
¢ ¢¨¤¥ ¢ à¨ ­â®¢  á¨¬¯â®â¨ç¥áª®£® ¯®¢¥¤¥­¨ï â®«ìª® ¯®á«¥¤®¢ â¥«ì­®áâ¥© ®¡ëç­ëå à¥è¥­¨©
¬®¦¥â ¨­®£¤  ®ª § âìáï ®£à ­¨ç¨â¥«ì­ë¬ (íâ®£® ­¥ ¯à®¨áå®¤¨â ¢ â¨¯¨ç­ëå § ¤ ç å ã¯à ¢«¥-
­¨ï á £¥®¬¥âà¨ç¥áª¨¬¨ ®£à ­¨ç¥­¨ï¬¨, á¨áâ¥¬ â¨ç¥áª®¥ ¨áá«¥¤®¢ ­¨¥ ª®â®àëå ¡ë«® ­ ç â®
�.�.�®­âàï£¨­ë¬). �â®, ¢ ç áâ­®áâ¨, ¬®¦­® ®â­¥áâ¨ ª ¯®áâ ­®¢ª ¬, á¢ï§ ­­ë¬ á ¯®áâà®¥­¨-
¥¬ ¡¥áª®­¥ç­®¬¥à­ëå  ­ «®£®¢ ®¡« áâ¥© ¤®áâ¨¦¨¬®áâ¨ ¢ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢ å; â ª,
­ ¯à¨¬¥à, ¬®¦­® £®¢®à¨âì ® ¯®áâà®¥­¨¨  á¨¬¯â®â¨ç¥áª®© ¢¥àá¨¨ ¯ãçª  âà ¥ªâ®à¨© ¯à¨ ®á­ -
é¥­¨¨ á®®â¢¥âáâ¢ãîé¥£® ¯à®áâà ­áâ¢  äã­ªæ¨© â®¯®«®£¨¥© ¯®â®ç¥ç­®© áå®¤¨¬®áâ¨.

� íâ®© á¢ï§¨ ¡ã¤¥¬ ¤®¯ãáª âì ¨á¯®«ì§®¢ ­¨¥ ¢ ª ç¥áâ¢¥ \ á¨¬¯â®â¨ç¥áª¨å" à¥è¥­¨© ­¥ â®«ì-
ª® ¯®á«¥¤®¢ â¥«ì­®áâ¥©, ­® â ª¦¥ ­ ¯à ¢«¥­­®áâ¥© ¨ (çâ® ®ª §ë¢ ¥âáï ¤ ¦¥ ¡®«¥¥ ã¤®¡­ë¬)
ä¨«ìâà®¢ ¯à®áâà ­áâ¢  ®¡ëç­ëå à¥è¥­¨©. �®«¥§­® ¨¬¥âì ¢ ¢¨¤ã, çâ® ¨ ¢ ­¥ª®â®àëå á«ãç ïå,
ª®£¤  á¥ª¢¥­æ¨ «ì­ë¥ ¢¥àá¨¨ à¥è¥­¨ï ¢ ¤ãå¥ �¦. � à£¨ ¤®áâ â®ç­ë ¤«ï ¯®áâà®¥­¨ï ¢á¥å í«¥-
¬¥­â®¢ ¯à¨âï¦¥­¨ï, ¨á¯®«ì§®¢ ­¨¥ ä¨«ìâà®¢ ¨ ­ ¯à ¢«¥­­®áâ¥© ¬®¦¥â ®ª § âìáï ¯®«¥§­ë¬.

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(03-01-00415, 04-01-96093) ¨ �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï �®áá¨¨ (E02-1.0-232).
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�¥«® ¢ â®¬, çâ® ¯à¨ ¯®áâà®¥­¨¨ ­ã¦­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ (®¡ëç­ëå à¥è¥­¨©) ¬®¦¥â ¢®§­¨-
ª âì á¨âã æ¨ï, ª®£¤  ¤ ­­ãî ¯®á«¥¤®¢ â¥«ì­®áâì ¯à¨å®¤¨âáï \¨§¢«¥ª âì", ¨á¯®«ì§ãï áç¥â­ãî
 ªá¨®¬ã ¢ë¡®à , ¢ â® ¢à¥¬ï ª ª à¥è¥­¨¥-­ ¯à ¢«¥­­®áâì ¬®¦­® ¯®áâà®¨âì ª®­áâàãªâ¨¢­®, ¯à¨-
¢«¥ª ï áå®¤¨¬®áâì ¯® �®àã{�¬¨âã ¤«ï à¥ «¨§ æ¨¨ ¢ ¢¨¤¥ ¯à¥¤¥«  ¯®¤å®¤ïé¥£® ®¡®¡é¥­­®£®
í«¥¬¥­â .

�â® ¦¥ ª á ¥âáï ®á« ¡«¥­¨ï âà ¤¨æ¨®­­ëå ®£à ­¨ç¥­¨©, â® ¨å áà §ã \¯®¤¬¥­ï¥¬" ®£à ­¨-
ç¥­¨ï¬¨  á¨¬¯â®â¨ç¥áª®£® å à ªâ¥à , ª®â®àë¥ ¢ ¯à¨ª« ¤­ëå § ¤ ç å ª ª à § ¨ à¥ «¨§ãîâáï
¯à¨ ¢ëè¥ã¯®¬ï­ãâ®¬ ®á« ¡«¥­¨¨ áâ ­¤ àâ­ëå ®£à ­¨ç¥­¨©. � ª®© ¡®«¥¥ è¨à®ª¨© ¢§£«ï¤ ¯®-
§¢®«ï¥â ®å¢ â¨âì ¥¤¨­®© áå¥¬®© ¨ ­¥ª®â®àë¥ ¤àã£¨¥ § ¤ ç¨. � ç áâ­®áâ¨, ¬®¦­® à áá¬ âà¨¢ âì
¯à¥¤áâ ¢«¥­¨¥ ¬­®¦¥áâ¢  ¯à¥¤¥«ì­ëå â®ç¥ª ­ ¯à ¢«¥­­®áâ¨ ¢ â®¯®«®£¨ç¥áª®¬ ¯à®áâà ­áâ¢¥ ¢
¢¨¤¥ ­ ¤«¥¦ é¥© ¬®¤¨ä¨ª æ¨¨ ¬­®¦¥áâ¢  ¯à¨âï¦¥­¨ï.

�«¥¤ã¥¬ á®¤¥à¦ â¥«ì­®© ¯®áâ ­®¢ª¥ ([4], x 1). �¨ªá¨àã¥¬ ­¥¯ãáâë¥ ¬­®¦¥áâ¢  E ¨ H,   â ª-
¦¥ ®¯¥à â®à h : E ! H; E | ¯à®áâà ­áâ¢® à¥è¥­¨©, H | ¯à®áâà ­áâ¢® ®æ¥­®ª, h | æ¥«¥¢®¥
®â®¡à ¦¥­¨¥. �£à ­¨ç¥­¨ï  á¨¬¯â®â¨ç¥áª®£® å à ªâ¥à  ®¯à¥¤¥«ï¥¬ ¢ ¢¨¤¥ ­¥¯ãáâëå á¥¬¥©áâ¢
¯®¤¬­®¦¥áâ¢ E; ãá«®¢¨ï á®¡«î¤¥­¨ï íâ¨å ®£à ­¨ç¥­¨© ¢ ª« áá¥ ­ ¯à ¢«¥­­®áâ¥© á®®â¢¥âáâ¢ã-
îâ ([4], x 1): ­ ¯à ¢«¥­­®áâì (e�) ¢ ¬­®¦¥áâ¢¥ E E-¤®¯ãáâ¨¬ , £¤¥ E | ­¥¯ãáâ®¥ á¥¬¥©áâ¢®
¯®¤¬­®¦¥áâ¢ E, ¥á«¨ e� 2 U á ­¥ª®â®à®£® ¬®¬¥­â  ¤«ï ¢áïª®£® U 2 E . �â®£®¬ â ª®£® ¢ë¡®à 
(e�) ï¢«ï¥âáï ­ ¯à ¢«¥­­®áâì (h(e�)) ¢ H. �à¨ ®á­ é¥­¨¨H â®¯®«®£¨¥© ­¥ª®â®àë¥ ¨§ â ª¨å ­ -
¯à ¢«¥­­®áâ¥© (h(e�)) ®¡« ¤ îâ ¯à¥¤¥« ¬¨, ¨¬¥­ã¥¬ë¬¨ í«¥¬¥­â ¬¨ ¯à¨âï¦¥­¨ï (á¬. [4]{[7]).
�®á«¥¤­¨¥ ­¥ ¨áç¥à¯ë¢ îâ, ¢®®¡é¥ £®¢®àï, ¢®§¬®¦­ë¥  á¨¬¯â®â¨ç¥áª¨¥ íää¥ªâë; ¡¥§ ®á­ -
é¥­¨ï H â®¯®«®£¨¥© ã¯®¬ï­ãâë© ¯®¤å®¤ ­¥¯à¨¬¥­¨¬ ¢ ¯à¨­æ¨¯¥. � íâ®© á¢ï§¨ ¯à¥¤« £ ¥âáï
§ ¬¥­¨âì áãé¥áâ¢¥­­ãî \ç áâì" H áâ®ã­{ç¥å®¢áª¨¬ ª®¬¯ ªâ®¬, ¢ ª®â®à®¬ ã¦¥, ª ª ¯®ª § ­®
­¨¦¥,  á¨¬¯â®â¨ç¥áª¨¥ íää¥ªâë ¨áå®¤­®© § ¤ ç¨ ¬®¦­® á¢¥áâ¨ ª í«¥¬¥­â ¬ ¯à¨âï¦¥­¨ï,   á -
¬ã íâã § ¤ çã | ª § ¤ ç¥ ® ¯®áâà®¥­¨¨ ¬­®¦¥áâ¢  ¯à¨âï¦¥­¨ï. �¥«¥¢®© ®¯¥à â®à h § ¬¥­ï¥âáï
¯à¨ íâ®¬ á¢®¥© ®¡®¡é¥­­®© ¢¥àá¨¥©, à¥ «¨§ã¥¬®© ¢ ¢¨¤¥ áã¯¥à¯®§¨æ¨¨ á ®¯¥à â®à®¬ ¯®£àã¦¥-
­¨ï, á®¯®áâ ¢«ïîé¨¬ ®æ¥­ª¥ ¥¥ âà¨¢¨ «ì­ë© ã«ìâà ä¨«ìâà ([8], £«. I). �®áâà®¥­¨¥ í«¥¬¥­â®¢
¯à¨âï¦¥­¨ï ¯à¥¤¯®« £ ¥â ¨á¯®«ì§®¢ ­¨¥ á¢®¡®¤­ëå ã«ìâà ä¨«ìâà®¢ [9], [10]. �¥ «¨§ã¥¬®¥ ¯à¨
íâ®¬ ¬­®¦¥áâ¢® ¯à¨âï¦¥­¨ï ¨ ¥£® ­ ¨¡®«¥¥ ¨­â¥à¥á­ë¥ äà £¬¥­âë ®ª §ë¢ îâáï ª®¬¯ ªâ -
¬¨. �«ï ¯®áâà®¥­¨ï ¤ ­­®£® ¬­®¦¥áâ¢  ¬®¦­® ¯à¨¬¥­¨âì (áâ®ã­-ç¥å®¢áª¨©) ª®¬¯ ªâ¨ä¨ª â®à,
¤¥©áâ¢ãï ¢ ¤ãå¥ [5], [7], [11], [12] ¨ ¨á¯®«ì§ãï ã«ìâà ä¨«ìâàë ¯à®áâà ­áâ¢  à¥è¥­¨© (â®çª¨ E
®â®¦¤¥áâ¢«ïîâáï á âà¨¢¨ «ì­ë¬¨ ã«ìâà ä¨«ìâà ¬¨). �ãé¥áâ¢¥­­ë¬ í«¥¬¥­â®¬ ª®¬¯ ªâ¨ä¨-
ª â®à  ï¢«ï¥âáï ­¥¯à¥àë¢­®¥ ®â®¡à ¦¥­¨¥ ­ã«ì¬¥à­®£® ª®¬¯ ªâ , á¢ï§ ­­®£® á E, ­  ­ã«ì¬¥à-
­ë© ª®¬¯ ªâ, á®®â¢¥âáâ¢ãîé¨© äà £¬¥­âãH. �«ï ¯®áâà®¥­¨ï íâ®£® ®â®¡à ¦¥­¨ï ¨á¯®«ì§ã¥âáï
¢ à¨ ­â ®¯¥à â®à  ([9], c. 213), ¨¬¥­ã¥¬ë© ®¯¥à â®à®¬ �¥å .

� ¬¥â¨¬, çâ® ¢ëè¥ã¯®¬ï­ãâë¥ ª®¬¯ ªâë ®¡®§­ ç îâáï ç áâ® ª ª �E, �H (­ ¯à., ([10], x 3.6);
áâà®£® £®¢®àï, íâ¨ á¨¬¢®«ë ®â­®áïâáï ª ¦¤ë© ª ª®¬¯ ªâ¨ä¨ª æ¨¨ �â®ã­ {�¥å , çâ® ¤®¯ãáª ¥â
([10], x 3.5) ¢®§¬®¦­®áâì ¨á¯®«ì§®¢ ­¨ï íª¢¨¢ «¥­â­ëå à¥ «¨§ æ¨©. �ã¤¥¬, ®¤­ ª®, ¨á¯®«ì§®-
¢ âì ¤àã£¨¥ ®¡®§­ ç¥­¨ï, á«¥¤ãï [5]{[7].

�¥«ì áâ âì¨ | á¨áâ¥¬ â¨ç¥áª®¥ ¨áá«¥¤®¢ ­¨¥ ¬­®¦¥áâ¢ ¯à¨âï¦¥­¨ï ¨  á¨¬¯â®â¨ç¥áª¨å ¢¥à-
á¨© à¥è¥­¨ï, ä®à¬¨àãîé¨å â®çª¨ íâ¨å ¬­®¦¥áâ¢ | í«¥¬¥­âë ¯à¨âï¦¥­¨ï. �¥ ®£à ­¨ç¨¢ ¥¬áï
¯à¨ íâ®¬ á¥ª¢¥­æ¨ «ì­ë¬ ¯®¤å®¤®¬ ¢ ¤ãå¥ [1] (¢ á¢ï§¨ á ãá«®¢¨ï¬¨, ¤®áâ â®ç­ë¬¨ ¤«ï ¨áç¥à-
¯ë¢ îé¥© á¥ª¢¥­æ¨ «ì­®© à¥ «¨§ æ¨¨ ¬­®¦¥áâ¢ ¯à¨âï¦¥­¨ï á¬. [5] ¨ [12], c. 38). � ç áâ­®áâ¨,
¡ã¤ãâ ãáâ ­®¢«¥­ë ãá«®¢¨ï, ¤®áâ â®ç­ë¥ ¤«ï «®ª «ì­®© ã­¨¢¥àá «ì­®áâ¨ ¬­®¦¥áâ¢ ¯à¨âï¦¥-
­¨ï ¯à¨ \å ãá¤®àä®¢®¬" ®á« ¡«¥­¨¨ â®¯®«®£¨¨ ¯à®áâà ­áâ¢  ®æ¥­®ª, ¯®áâà®¥­ë ª®­áâàãªæ¨¨
ª®¬¯ ªâ¨ä¨ª æ¨© ¨ ¯®«ãç¥­ë ãá«®¢¨ï ¨å ¯à¨¬¥­¨¬®áâ¨. �á®¡®¥ ¢­¨¬ ­¨¥ ¡ã¤¥â ã¤¥«¥­® á«ã-
ç î, ª®£¤  ¯à®áâà ­áâ¢® ®æ¥­®ª ­¥ ®á­ é¥­® â®¯®«®£¨¥©,   ¯®áâà®¥­¨¥ ¬­®¦¥áâ¢  ¯à¨âï¦¥­¨ï
\¯¥à¥­®á¨âáï" ¢ áâ®ã­{ç¥å®¢áª¨© (¢®«¬í­®¢áª¨©) ª®¬¯ ªâ.

�á¯®«ì§ãîâáï á®ªà é¥­¨ï: ¢/§ (¢¥é¥áâ¢¥­­®§­ ç­ ï), ª.- . (ª®­¥ç­®- ¤¤¨â¨¢­ ï), �� (¬­®-
¦¥áâ¢® ¯à¨âï¦¥­¨ï), �� (®¡®¡é¥­­ ï ®æ¥­ª ), ¯/¬ (¯®¤¬­®¦¥áâ¢®), �� (â®¯®«®£¨ç¥áª®¥ ¯à®-
áâà ­áâ¢®), ã/à (ã«ìâà à¥è¥­¨¥), ã/ä (ã«ìâà ä¨«ìâà), �� (í«¥¬¥­â ¯à¨âï¦¥­¨ï).
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2. �¡é¨¥ ¯®­ïâ¨ï ¨ ®¡®§­ ç¥­¨ï

� ç áâ¨ ®¡®§­ ç¥­¨© ®¡é¥£® å à ªâ¥à  ¯à¨ ­¥§­ ç¨â¥«ì­®© ¨å ª®àà¥ªæ¨¨ á«¥¤ã¥¬ [4]{[7]. � -
¢¥­áâ¢® ¯® ®¯à¥¤¥«¥­¨î ®¡®§­ ç ¥¬ ç¥à¥§ ,. �­®¦¥áâ¢®, ¢á¥ í«¥¬¥­âë ª®â®à®£® | ¬­®¦¥áâ¢ ,
­ §ë¢ ¥¬ á¥¬¥©áâ¢®¬; ¯à¨­¨¬ ¥¬  ªá¨®¬ã ¢ë¡®à . �«ï «î¡®£® ®¡ê¥ªâ  x ç¥à¥§ fxg ®¡®§­ ç ¥¬
á¨­£«¥â®­, á®¤¥à¦ é¨© x. �¥à¥§ P(X) (ç¥à¥§ P 0(X)) ®¡®§­ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å (¢á¥å ­¥¯ãáâëå)
¯/¬ ¬­®¦¥áâ¢  X. �¥à¥§ BA ®¡®§­ ç ¥¬ ([13], x II.6) ¬­®¦¥áâ¢® ¢á¥å ®â®¡à ¦¥­¨© ¨§ ¬­®¦¥-
áâ¢  A ¢ ¬­®¦¥áâ¢® B. �«ï ¯à®¨§¢®«ì­ëå ¬­®¦¥áâ¢ A, B ¨ C 2 P(A) ¨ äã­ªæ¨¨ f 2 BA ª ª
®¡ëç­® f(C) , ff(x) : x 2 Cg 2 P(B) ¨ (f jC) 2 BC | áã¦¥­¨¥ f ­  C, (f jC)(x) = f(x) 8x 2 C.
� áá¬ âà¨¢ ¥¬ ®¡à §ë á¥¬¥©áâ¢: ¥á«¨ A, B | ¬­®¦¥áâ¢ , f 2 BA ¨ A 2 P(P(A)), â®

f 1[A] , ff 1(A) : A 2 Ag 2 P(P(B)): (2.1)

�á«¨ A ¨ B | ¬­®¦¥áâ¢ , â® BA
(�) , ff 2 BAjf 1(A) = Bg (¬­®¦¥áâ¢® ¢á¥å áîàì¥ªæ¨© A ­  B).

�«ï ¢áïª¨å á¥¬¥©áâ¢  X ¨ ¬­®¦¥áâ¢  Y ç¥à¥§ XjY ®¡®§­ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å ¬­®¦¥áâ¢ X \Y ,
X 2 X .

�¨«ìâàë ¨ ¨å ¡ §ë. �á«¨H |¬­®¦¥áâ¢®, â® ç¥à¥§ �[H] (ç¥à¥§ �0[H]) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢®
¢á¥å á¥¬¥©áâ¢ H 2 P 0(P(H)) (H 2 P 0(P 0(H))) â ª¨å, çâ®

8H1 2 H; 8H2 2 H 9H3 2 H : H3 � H1 \H2: (2.2)

�®£¤  �0[H], �0[H] � �[H], | ¬­®¦¥áâ¢® ¡ § ä¨«ìâà®¢ H, (2.2) å à ªâ¥à¨§ã¥â á¥¬¥©áâ¢  ¨§ �[H]
ª ª ­ ¯à ¢«¥­­ë¥ ¤¢®©áâ¢¥­­® ª ¢«®¦¥­¨î.

�á«¨ S | ¬­®¦¥áâ¢®, â® 1) ç¥à¥§ F[S], F[S] � �0[S], ®¡®§­ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å ä¨«ìâà®¢
([8]{[10]) S, â. ¥. F[S] | ¬­®¦¥áâ¢® ¢á¥å á¥¬¥©áâ¢ F 2 P 0(P 0(S)) â ª¨å, çâ® (A \ B 2 F 8A 2 F ,
8B 2 F)&(fG 2 P(S) j F � Gg � F 8F 2 F); 2) ç¥à¥§ Fu[S] ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å ã/ä
(¬ ªá¨¬ «ì­ëå ä¨«ìâà®¢) S, â. ¥.

Fu[S] , fF 2 F[S] j 8G 2 F[S] ((F � G)) (F = G))g =

= fF 2 F[S] j 8A 2 P(S) ((A 2 F) _ (S n A 2 F))g: (2.3)

�á«¨ X | ¬­®¦¥áâ¢® ¨ X 2 P(P(X)), â® ç¥à¥§ F0[XjX ] (ç¥à¥§ F0
u
[XjX ]) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢®

¢á¥å ä¨«ìâà®¢ F 2 F[X] (¢á¥å ã/ä F 2 Fu[X]) â ª¨å, çâ® X � F ; ¥á«¨ X 2 �0[X], â®

(X � �)[X ] , fL 2 P(X) j 9B 2 X : B � Lg 2 F0[XjX ]: (2.4)

�«ï «î¡ëå ¬­®¦¥áâ¢  S ¨ ä¨«ìâà  F 2 F[S] à¥ «¨§ã¥âáï à ¢¥­áâ¢® (S � �)[F ] = F . � ãç¥â®¬
(2.1) ¨¬¥¥¬ ([8], £«. I) ¤«ï ¯à®¨§¢®«ì­ëå ¬­®¦¥áâ¢ X ¨ Y , ¡ §ë (ä¨«ìâà ) B 2 �0[X] ¨ äã­ªæ¨¨
f 2 Y X ¢ª«îç¥­¨¥

f 1[B] 2 �0[Y ]: (2.5)

�à®¬¥ â®£®, ®â¬¥â¨¬ á«¥¤ãîé¥¥ ¨§¢¥áâ­®¥ ([8], £«. I) á¢®©áâ¢®:

((X � �)[B] 2 Fu[X])) ((Y � �)[f 1[B]] 2 Fu[Y ]) (2.6)

((2.5) ®¯à¥¤¥«ï¥â ¢ ¦­®¥ ¤«ï ¤ «ì­¥©è¥£® á¢®©áâ¢® ®¡à §  ¡ §ë ä¨«ìâà ; (2.6) ®§­ ç ¥â, çâ®
®¡à § ¡ §ë ã/ä ¥áâì ¡ §  ã/ä). � §ã¬¥¥âáï, ¢ (2.5) ¬®¦­® ¨á¯®«ì§®¢ âì ¢ ª ç¥áâ¢¥ B ä¨«ìâà ¨,
¢ ç áâ­®áâ¨, ã/ä. � íâ®© á¢ï§¨ ®â¬¥â¨¬, çâ® ¤«ï «î¡ëå ¬­®¦¥áâ¢ X, Y ¨ áîàì¥ªæ¨¨ f 2 Y X

(�)

(f 1[F ] 2 F[Y ] 8F 2 F[X])&(f 1[U ] 2 Fu[Y ] 8U 2 Fu[X]): (2.7)

�«ï ¢áïª®£® ¬­®¦¥áâ¢  X ¯®« £ ¥¬, çâ® ZX , fZ 2 P 0(P(X)) j
T
L2K

L 6= ; 8K 2 Fin(Z)g

(¬­®¦¥áâ¢® æ¥­âà¨à®¢ ­­ëå ¯®¤á¥¬¥©áâ¢ P(X)).

�å®¤¨¬®áâì ä¨«ìâà®¢ ¨ ­ ¯à ¢«¥­­®áâ¥©. �á«¨ (X; �) | ��, â® 1) ¯à¨ x 2 X N�(x) 2 F[X]
¥áâì ä¨«ìâà ¢á¥å ®ªà¥áâ­®áâ¥© ([8], £«. I) â®çª¨ x ¢ (X; �); 2) ¤«ï ¢áïª®£® ¬­®¦¥áâ¢  A 2 P(X)
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(A; � jA) | ¯®¤¯à®áâà ­áâ¢® (X; �) ¨ cl(A; �) | § ¬ëª ­¨¥ A ¢ ¨áå®¤­®¬ �� (X; �); 3) ç¥à¥§
(� � comp)[X] ®¡®§­ ç ¥¬ á¥¬¥©áâ¢® ¢á¥å ª®¬¯ ªâ­ëå ([10], c. 196) ¢ (X; �) ¯/¬ X,   ç¥à¥§ (� �
comp)0[X] | á¥¬¥©áâ¢® ¢á¥å ¬­®¦¥áâ¢ S 2 P(X) â ª¨å, çâ® fK 2 (� � comp)[X] j S � Kg 6= ;;
¨¬¥¥¬

(� � comp)0[X] = fA 2 P(X) j cl(A; �) 2 (� � comp)[X]g (2.8)

¢ á«ãç ¥ å ãá¤®àä®¢  �� (X; �). �«ï ¯à®¨§¢®«ì­®£® �� (X; �) ¯ãáâì (� � comp)0[X] , (� �
comp)0[X] n f;g. �á«¨ (X; �1) ¨ (Y; �2) | ¤¢  ��, â® ç¥à¥§ C(X; �1; Y; �2) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢®
¢á¥å ­¥¯à¥àë¢­ëå ¢ á¬ëá«¥ ã¯®¬ï­ãâëå �� ®â®¡à ¦¥­¨© ¨§ ¬­®¦¥áâ¢  Y X .

�á«¨ (X; �) | ��, B 2 �0[X] ¨ x 2 X, â® ([8], £«. I) áå®¤¨¬®áâì B �
) x ®¯à¥¤¥«ï¥âáï ãá«®¢¨¥¬

N�(x) � (X � �)[B]. � ãç¥â®¬ (2.5) íâ® ®¯à¥¤¥«¥­¨¥ ¬®¦¥â ¡ëâì ¯à¨¬¥­¥­® ¤«ï á«ãç ï, ª®£¤ 
¢¬¥áâ® B ¨á¯®«ì§ã¥âáï ®¡à § ¡ §ë ä¨«ìâà ; ¬®¦­® £®¢®à¨âì ® áå®¤¨¬®áâ¨ ä¨«ìâà®¢, ã/ä ¨ ¨å
®¡à §®¢ (á¬. (2.5)). � íâ®© á¢ï§¨ ¯®«¥§­® ãç¥áâì (2.7). �á«¨ X | ¬­®¦¥áâ¢® ¨ A 2 P(X), â®

Fu[A] � F[A] � �0[A] � �0[X]: (2.9)

� ãç¥â®¬ (2.9) ¬®¦­® £®¢®à¨âì, ¢ ç áâ­®áâ¨, ® áå®¤¨¬®áâ¨ ä¨«ìâà®¢ ¯®¤¯à®áâà ­áâ¢  ��. � ¯®-
¬­¨¬, çâ® (á¬. [8], [10]) �� (X; �) ª®¬¯ ªâ­® ([10], c. 196) â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  8F 2 Fu[X]
9x 2 X : F �

) x. � ãç¥â®¬ (2.9) ¨¬¥¥¬ ¤«ï ¢áïª¨å �� (X; �) ¨ ¬­®¦¥áâ¢  K 2 (� � comp)[X],
çâ®

8F 2 Fu[K] 9y 2 K : F �
) y: (2.10)

�å®¤¨¬®áâì ¯® �®àã{�¬¨âã â¥¯¥àì ¬®¦­® ¨áâ®«ª®¢ âì ¢ â¥à¬¨­ å áå®¤¨¬®áâ¨ ä¨«ìâà®¢. �¨¬-
¢®«¨ª , ª á îé ïáï ­ ¯à ¢«¥­­®áâ¥© ¨ áå®¤¨¬®áâ¨ ¯® �®àã{�¬¨âã, á®®â¢¥âáâ¢ã¥â ([4], c. 64). �
ç áâ­®áâ¨, ¤«ï ª ¦¤®£® ¬­®¦¥áâ¢  X ¨ ­ ¯à ¢«¥­­®áâ¨ (D;�; f) ¢ X (X � ass)[D;�; f ] 2 F[X]
¥áâì ([4], c. 64) ä¨«ìâà,  áá®æ¨¨à®¢ ­­ë© á (D;�; f). �á«¨ ¦¥ (X; �) ¥áâì ��, (D;�; f) | ­ ¯à -
¢«¥­­®áâì ¢ X ¨ x 2 X, â® ¯® ®¯à¥¤¥«¥­¨î

((D;�; f) �
�! x)() ((X � ass)[D;�; f ] �

) x): (2.11)

� (2.11) ¢ â¥à¬¨­ å áå®¤¨¬®áâ¨ ä¨«ìâà  ®å à ªâ¥à¨§®¢ ­  å®à®è® ¨§¢¥áâ­ ï áå®¤¨¬®áâì ¯®
�®àã{�¬¨âã (¯®«¥§­® ¨¬¥âì ¢ ¢¨¤ã, çâ® ª ¦¤ë© ä¨«ìâà F 2 F[X] ¬®¦­® ([10], £«. 1) ¯à¥¤áâ -
¢¨âì ª ª (X � ass)[D;�; f ] ¤«ï ­¥ª®â®à®© ­ ¯à ¢«¥­­®áâ¨ (D;�; f) ¢ X).

�à¥¤¥«ì­ë¥ â®çª¨ ­ ¯à ¢«¥­­®áâ¨ ¨ â®çª¨ ¯à¨ª®á­®¢¥­¨ï ¡ §ë ä¨«ìâà . �á«¨ (D;�) |
­ ¯à ¢«¥­­®¥ ¬­®¦¥áâ¢®, D 6= ;, â® ¯®« £ ¥¬ (� � cof)[D] , fM 2 P(D) j 8d 2 D 9m 2 M :
d � mg (á¥¬¥©áâ¢® ¢á¥å ª®­ä¨­ «ì­ëå ¢ (D;�) ¯/¬ D). �á«¨ ¦¥ (X; �) ¥áâì �� ¨ (D;�; f) |
­ ¯à ¢«¥­­®áâì ¢ X, â®

(� � cl)[D;�; f ] , fx 2 X j f�1(Y ) 2 (� � cof)[D] 8Y 2 N�(x)g (2.12)

¥áâì ¬­®¦¥áâ¢® ¢á¥å ¯à¥¤¥«ì­ëå â®ç¥ª (D;�; f) ¢ (X; �).
�«¥¤ã¥¬ ([8], £«. I): ¥á«¨ (X; �) | �� ¨ B 2 �0[X], â® ç¥à¥§ (��C L)[B] ®¡®§­ ç ¥¬ ¯¥à¥á¥ç¥­¨¥

¢á¥å ¬­®¦¥áâ¢ cl(B; �), B 2 B; ¯®«ãç ¥¬ ¬­®¦¥áâ¢® ¢á¥å â®ç¥ª ¯à¨ª®á­®¢¥­¨ï ¡ §ë (ä¨«ìâà )
B. �«ï ¯à®¨§¢®«ì­ëå �� (X; �) ¨ ã/ä F 2 Fu[X] ¨¬¥¥¬ (� � C L)[F ] = fx 2 X j F

�
) xg.

�®¬¯ ªâë ã/ä ¨ ¨å ¯à¥®¡à §®¢ ­¨¥ (®¯¥à â®à �¥å ). �á«¨ S | ­¥¯ãáâ®¥ ¬­®¦¥áâ¢®, â® ¯à¨
s 2 S ¨¬¥¥¬ ¢ ¢¨¤¥ (S � ult)[s] , fF 2 P(S) j s 2 Fg 2 Fu[S] âà¨¢¨ «ì­ë© ã/ä ¬­®¦¥áâ¢  S,
¯®à®¦¤¥­­ë© â®çª®© s, ¨ ­  íâ®© ®á­®¢¥ ª®­áâàã¨àã¥¬ ®¯¥à â®à

(S � ult)[ � ] , ((S � ult)[x])x2S 2 Fu[S]
S (2.13)

¯®£àã¦¥­¨ï S ¢ Fu[S]; ­ àï¤ã á (2.13) ®¯à¥¤¥«ï¥¬ ®¯¥à â®à '[S] 2 P(Fu[S])P(S) ¯à ¢¨«®¬ ([14],
x 6)

'[S](A) , fF 2 Fu[S] j A 2 Fg 8A 2 P(S): (2.14)
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�«ï ª ¦¤®£® ­¥¯ãáâ®£® ¬­®¦¥áâ¢  S á¥¬¥©áâ¢®-®¡à § '[S]1(P(S)) ¥áâì ¡ §  â®¯®«®£¨¨ ¬­®¦¥-
áâ¢  Fu[S], ®¡®§­ ç ¥¬®© ­¨¦¥ ç¥à¥§ ��[S], ¯à¨ç¥¬ (Fu[S]; ��[S]) ¥áâì ­¥¯ãáâ®© ­ã«ì¬¥à­ë© [10]
ª®¬¯ ªâ (­ã«ì¬¥à­®¥ ª®¬¯ ªâ­®¥ å ãá¤®àä®¢® ��), ¢ ª®â®à®¬ (S � ult)[ � ]1(S) = f(S � ult)[x] :
x 2 Sg ¥áâì ¢áî¤ã ¯«®â­®¥ ¬­®¦¥áâ¢®,   '[S]1(P(S)) | á¥¬¥©áâ¢® ¢á¥å ®âªàëâ®-§ ¬ª­ãâëå ([10],
x 1.1) ¯/¬ Fu[S]. �à®¬¥ â®£®, ¯à¨ x 2 S ¢ á¨«ã (2.14) f(S � ult)[x]g = '[S](fxg) 2 ��[S], ®âªã-
¤  ¢ëâ¥ª ¥â, çâ® (S � ult)[�]1(A) 2 ��[S] ¯à¨ A 2 P(S). � ­­®¥ á¢®©áâ¢® ¨¬¥­ã¥¬ ¤¨áªà¥â­®©
¢«®¦¥­­®áâìî S ¢ Fu[S].

�á«¨ X ¨ Y | ­¥¯ãáâë¥ ¬­®¦¥áâ¢ ,   h 2 Y X , â® ®¯¥à â®à ([9], c. 213)

(U � tr)[X;Y ;h] : Fu[X]! Fu[Y ] (2.15)

®¯à¥¤¥«ï¥¬ (á¬. (2.6)) ãá«®¢¨¥¬ (U � tr)[X;Y ;h](F) , (Y � �)[h1[F ]] 8F 2 Fu[X]. �â®¡à ¦¥­¨¥
(2.15) ¨¬¥­ã¥¬ ®¯¥à â®à®¬ �¥å . �¥£ª® ¢¨¤¥âì, çâ® ®­ ­¥¯à¥àë¢¥­: ¢ ãá«®¢¨ïå, ®¯à¥¤¥«ïîé¨å
(2.15),

(U � tr)[X;Y ;h] 2 C(Fu[X]; ��[X];Fu[Y ]; ��[Y ]) (2.16)

(ª (2.16) ¬®¦­®, ¢ ç áâ­®áâ¨, ¯à¨¤â¨ ­  ®á­®¢¥ ¯à®æ¥¤ãà à áè¨à¥­¨ï [14], c. 80; [15]); ªà®¬¥ â®£®,

(U � tr)[X;Y ;h]((X � ult)[x]) = (Y � ult)[h(x)] 8x 2 X: (2.17)

�¯¥à â®à �¥å  (á¬. (2.15), (2.16)) ¨­ê¥ªâ¨¢¥­ (áîàì¥ªâ¨¢¥­) ¥á«¨ ¨ â®«ìª® ¥á«¨ h ¨­ê¥ªâ¨¢¥­
(áîàì¥ªâ¨¢¥­) ([9], c. 213). �á«¨ ¦¥ ¢ (2.15) h | ¡¨¥ªæ¨ï X ­  Y , â® (2.16) ¥áâì £®¬¥®¬®àä¨§¬
­ã«ì¬¥à­ëå ª®¬¯ ªâ®¢ (Fu[X]; ��[X]) ¨ (Fu[Y ]; ��[Y ]).

3. �«ìâà à¥è¥­¨ï ¨ ®¡®¡é¥­­ë¥ ®æ¥­ª¨

�«¥¤ãï à §¤¥«ã 1, ¨á¯®«ì§ã¥¬ âà¨¯«¥â (E;H;h); â®£¤ 

H , h1(E) 2 P 0(H) (3.1)

¨ h 2 H E
(�) . �«¥¬¥­âë H | à¥ «¨§ã¥¬ë¥ (®¡ëç­ë¥) ®æ¥­ª¨, ª®â®àë¥ â®«ìª® ¨ ¬®£ãâ ¯®«ãç âìáï

¯à¨ ¢ë¡®à¥ à¥è¥­¨ï e 2 E. �«ï ®¯¨á ­¨ï \ á¨¬¯â®â¨ç¥áª®© à¥ «ì­®áâ¨" â ª¨å ®æ¥­®ª ­¥¤®áâ -
â®ç­®. �à¨¡¥£ ¥¬ (¢ íâ®© á¢ï§¨) ª à áè¨à¥­¨î, § ¬¥­ïï E ¨ H áâ®ã­{ç¥å®¢áª¨¬¨ ª®¬¯ ªâ ¬¨.
� ãç¥â®¬ (2.7) ¨ ®¡é¨å á¢®©áâ¢ ®¯¥à â®à  �¥å  (2.15), (2.16) ¨¬¥¥¬

U , (U � tr)[E; H ;h] 2 C(Fu[E]; ��[E];Fu[H ]; �� [H ]) \ Fu[H ]
Fu [E]
(�) (3.2)

((3.2) | ­¥¯à¥àë¢­ ï áîàì¥ªæ¨ï), ¯à¨ç¥¬ U(U) = h1[U ] 8U 2 Fu[E]. �á«¨ h | ¨­ê¥ªâ¨¢­®¥
®â®¡à ¦¥­¨¥ E ¢ H, â® (3.2) | £®¬¥®¬®àä¨§¬ ª®¬¯ ªâ®¢

(Fu[E]; ��[E]); (Fu[H ]; �� [H ]): (3.3)

� ª®¬¯ ªâë (3.3) ¯®£àã¦ ¥¬ ¬­®¦¥áâ¢  E ¨ H , ¯à¨¬¥­ïï ®¯¥à â®àë (2.13) m , (E � ult)[�] ¨
n , (H � ult)[�]; Fu[E] = cl(m1(E); ��[E]), Fu[H ] = cl(n1(H ); �� [H ]). �§ (2.17) ¢ëâ¥ª ¥â á«¥¤ãîé¥¥
¯®«¥§­®¥ à ¢¥­áâ¢®:

U �m = n � h; (3.4)

£¤¥ � | á¨¬¢®« áã¯¥à¯®§¨æ¨¨. �â¬¥â¨¬, çâ® (á¬. à §¤¥« 2) E , '[E]1(P(E)) = f'[E](S) : S 2
P(E)g | ¡ §  ¯¥à¢®£® ¢ (3.3) �� ¨ ®¤­®¢à¥¬¥­­® á¥¬¥©áâ¢® ¢á¥å ®âªàëâ®-§ ¬ª­ãâëå (¢ íâ®¬
��) ¯/¬ Fu[E].

\� ¬¥­¨¬" H ¬­®¦¥áâ¢®¬ Fu[H ],   h | ®¯¥à â®à®¬ n � h. �¥¬ á ¬ë¬ ¯®­ïâ¨ï ®æ¥­ª¨ ¨
æ¥«¥¢®£® ®¯¥à â®à  ¯®¤¢¥à£ îâáï ¯à®æ¥¤ãà¥ à áè¨à¥­¨ï,   ¯®«ãç¥­­®¥ ¯à®áâà ­áâ¢® ®æ¥­®ª ¢
à áè¨à¥­­®¬ á¬ëá«¥ ¯à¥¢à é ¥âáï ¢ ª®¬¯ ªâ. �â ª, ¯¥à¢®­ ç «ì­ ï § ¤ ç , ®¯à¥¤¥«ï¥¬ ï âà¨-
¯«¥â®¬ (E;H;h), ¯à¥®¡à §ã¥âáï ¢ ¯®¤®¡­ãî § ¤ çã, á®®â¢¥âáâ¢ãîéãî âà¨¯«¥âã (E;Fu[H ];n�h).
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�®­áâàãªæ¨î à¥è¥­¨ï ­®¢®© § ¤ ç¨ á¢ï§ë¢ ¥¬ á ��, ¯®« £ ï, çâ® ¢ E ¢¢¥¤¥­ë \ á¨¬¯â®â¨ç¥-
áª¨¥ ®£à ­¨ç¥­¨ï" ¢ ¢¨¤¥ ­¥¯ãáâ®£® á¥¬¥©áâ¢ . � íâ®¬ ¯®áâà®¥­¨¨ (3.4) ¨£à ¥â ¢ ¦­ãî à®«ì ¢
á¢ï§¨ á ¨á¯®«ì§®¢ ­¨¥¬ ª®¬¯ ªâ¨ä¨ª â®à  ¢ ¤ãå¥ [6].

�® á¢®©áâ¢ ¬ E ¨¬¥¥¬ ¯à¨ E 2 P 0(P(E))

F0
u
[EjE ] =

\
A2E

'[E](A) 2 (��[E]� comp)[Fu[E]]; (3.5)

í«¥¬¥­âë ¬­®¦¥áâ¢  F0
u
[EjE ] (3.5) ­ §ë¢ ¥¬ ã/à (á®®â¢¥âáâ¢ãîé¨¬¨ \®£à ­¨ç¥­¨ï¬" ¢ ¢¨¤¥

á¥¬¥©áâ¢  E). �§ (3.2), (3.5) ¨¬¥¥¬

U1(F0
u
[EjE ]) 2 (��[H ] � comp)[Fu[H ]] 8E 2 P

0(P(E)): (3.6)

�®çª¨ ¬­®¦¥áâ¢ ¢ «¥¢®© ç áâ¨ (3.6) ¨¬¥­ã¥¬ �� ¢ § ¤ ç¥ ® ¤®áâ¨¦¨¬®áâ¨ á \®£à ­¨ç¥­¨ï¬¨"
¢ ¢¨¤¥ á¥¬¥©áâ¢  E . �«¥¤®¢ â¥«ì­®, ¤«ï ª ¦¤®£® â ª®£® á¥¬¥©áâ¢  ¨¬¥¥¬ ª®¬¯ ªâ ã/à ¨ ®â-
¢¥ç îé¨© ¥¬ã ª®¬¯ ªâ ��. � ãç¥â®¬ á¢®©áâ¢  ¤¨áªà¥â­®© ¢«®¦¥­­®áâ¨ (á¬. à §¤¥« 2) ¨¬¥¥¬
fm(x)g 2 ��[E] ¯à¨ x 2 E, fn(y)g 2 ��[H ] ¯à¨ y 2 H . �á«¨ A 2 P(E), â®

m1(A) =
[
x2A

fm(x)g 2 ��[E]; (n � h)1(A) =
[

y2h1(A)

fn(y)g 2 ��[H ]: (3.7)

�á«¨ S | ¬­®¦¥áâ¢®, â® (Fam)[S] , fM 2 P 0(P(S)) j
T

M2M
M = ;g ¨

F00
u
[S] , Fu[S] \ (Fam)[S] (3.8)

(¬­®¦¥áâ¢® ¢á¥å á¢®¡®¤­ëå ã/ä ¬­®¦¥áâ¢  S; á¬., ­ ¯à., [9]); ª ¦¤ë© ã/ä S ï¢«ï¥âáï «¨¡®
á¢®¡®¤­ë¬, «¨¡® âà¨¢¨ «ì­ë¬. � ª á«¥¤áâ¢¨¥ (3.7), (3.8) ¨¬¥¥¬ ¨§¢¥áâ­ë© [14] ä ªâ

F00
u
[E] = Fu[E] nm

1(E) 2 (��[E]� comp)[Fu[E]];

F00
u
[H ] = Fu[H ] n n1(H ) 2 (��[H ] � comp)[Fu[H ]]:

�á«¨ E 2 P 0(P(E)), â®, ª ª «¥£ª® ¯à®¢¥à¨âì,
\
U2E

U =m�1(F0
u
[EjE ]); (3.9)

¯®«ãç ¥¬ á«¥¤ãîé¥¥ ¯à¥¤áâ ¢«¥­¨¥ ª®¬¯ ªâ  á¢®¡®¤­ëå ã/à:

F00
u
[EjE ] , F0

u
[EjE ] \ F00

u
[E] = F0

u
[EjE ] nm1(E) =

= F0
u
[EjE ] nm1

� \
U2E

U

�
2 (��[E]� comp)[Fu[E]]: (3.10)

�à®¬¥ â®£®, á ãç¥â®¬ á¢®©áâ¢  ¤¨áªà¥â­®© ¢«®¦¥­­®áâ¨ (3.7) ¨¬¥¥¬

U1(F0
u
[EjE ]) n n1(H ) 2 (��[H ] � comp)[Fu[H ]]; (3.11)

U1(F0
u
[EjE ]) n (n � h)1

� \
U2E

U

�
2 (��[H ] � comp)[Fu[H ]]: (3.12)

� (3.11) ¨¬¥¥¬ ª®¬¯ ªâ á¢®¡®¤­ëå ��,   ¢ (3.12) | ª®¬¯ ªâ ��, ­¥à¥ «¨§ã¥¬ëå ¢ ª« á-
á¥ â®ç­ëå à¥è¥­¨© (á¬. (3.9)). � ãç¥â®¬ (3.2) ¨ (3.10) ¨¬¥¥¬ ¯à¨ E 2 P 0(P(E)) ª®¬¯ ªâ
U1(F00

u
[EjE ]) 2 (��[H ] � comp)[Fu[H ]] (¢á¥å ��, à¥ «¨§ã¥¬ëå á¢®¡®¤­ë¬¨ ã/à), ¤«ï ª®â®à®£® (á¬.

(3.4),(3.10),(3.12)) U1(F0
u
[EjE ]) n (n � h)1

� T
U2E

U
�
� U1(F00

u
[EjE ]),

U1(F0
u
[EjE ]) = U1(F00

u
[EjE ]) [ (n � h)1

� \
U2E

U

�
: (3.13)
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� á¢ï§¨ á (3.13) ¯®«¥§­® ãç¥áâì (3.6): ª®¬¯ ªâ �� ¯®«ãç ¥âáï ®¡ê¥¤¨­¥­¨¥¬ ª®¬¯ ªâ  ��, à¥-
 «¨§ã¥¬ëå á¢®¡®¤­ë¬¨ ã/à, ¨ ®âªàëâ®£® ¬­®¦¥áâ¢ . �«ï ¯®«ãç¥­¨ï ­¥áª®«ìª® ¨­®£® ¯à¥¤áâ -
¢«¥­¨ï ª®¬¯ ªâ  (3.13) (¢á¥å) �� ®â¬¥â¨¬

�à¥¤«®¦¥­¨¥ 3.1. �á«¨ A 2 P(E), â® '[E](A) = cl(m1(A); ��[E]).

�®ª § â¥«ìáâ¢® «¥£ª® á«¥¤ã¥â ¨§ á¢®©áâ¢ : ¥á«¨ F 2 Fu[E], â® á¥¬¥©áâ¢® ¢á¥å ¬­®¦¥áâ¢
'[E](F ), F 2 F , ¥áâì «®ª «ì­ ï ¡ §  ¢ â®çª¥ F ¯¥à¢®£® ¢ (3.3) ��. �§ (2.3), (3.6) ¨ ¯à®áâ¥©è¨å
á¢®©áâ¢ ®¯¥à â®à  '[E] ([5], x 7) ¢ëâ¥ª ¥â, çâ® 8A 2 P(E)

(cl(m1(A); ��[E]) nm1(A) = '[E](A) nm1(A) 2 (��[E]� comp)[Fu[E]])&

&(F0
u
[EjE ] n cl(m1(A); ��[E]) = F0

u
[EjE ] n '[E](A) =

= F0
u
[EjE [ fE nAg] 2 (��[E]� comp)[Fu[E]] 8E 2 P

0(P(E))): (3.14)

� á¢ï§¨ á à áá¬ âà¨¢ ¥¬®© § ¤ ç¥©  á¨¬¯â®â¨ç¥áª®£®  ­ «¨§  ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á á«ãç ©,
ª®£¤  ¢ (3.14) A ¥áâì ¯¥à¥á¥ç¥­¨¥ ¢á¥å ¬­®¦¥áâ¢ ¨§ E 2 P 0(P(E)). � íâ®© á¢ï§¨ ®â¬¥â¨¬, çâ®
¯à¨ E 2 P 0(P(E))

Ec , E [

�
E n

� \
U2E

U

��
2 (Fam)[E] (3.15)

¨ ¤«ï ¬­®¦¥áâ¢  E0 ,
T
U2E

U 2 P(E) ¨¬¥¥â ¬¥áâ® á¢®©áâ¢®: ª®¬¯ ªâë

F00
u
[EjEc] = F0

u
[EjEc] = F0

u
[EjE ] n cl(m1(E0); ��[E]) 2 (��[E]� comp)[Fu[E]]; (3.16)

cl(m1(E0); ��[E]) = '[E](E0) 2 (��[E]� comp)[Fu[E]] (3.17)

®¡« ¤ îâ ­¥¯¥à¥á¥ª îé¨¬¨áï ®âªàëâ®-§ ¬ª­ãâë¬¨ (¢ á¬ëá«¥ ¯¥à¢®£® �� ¢ (3.3)) ®ªà¥áâ­®-
áâï¬¨ ¢ ¢¨¤¥ ¬­®¦¥áâ¢ '[E](E n E0), '[E](E0) á®®â¢¥âáâ¢¥­­®. �â ª, ª®¬¯ ªâë (3.16), (3.17)
®â¤¥«¥­ë ¢ â®¯®«®£¨¨ ��[E], ¯à¨ç¥¬ cl(m1(E0); ��[E]) � F0

u
[EjE ], çâ® ®§­ ç ¥â: ã¯®¬ï­ãâë¥ ª®¬-

¯ ªâë ®¡à §ãîâ à §¡¨¥­¨¥ F0
u
[EjE ]. �§ (3.2) ¨ (3.4) «¥£ª® á«¥¤ã¥â ([10], â¥®à¥¬  3.1.12)

�à¥¤«®¦¥­¨¥ 3.2. �á«¨ E 2 P 0(P(E)) ¨ E0 ,
T
U2E

U , â® U1(cl(m1(E0); ��[E])) = cl((n �

h)1(E0); ��[H ]).

�§ ¯à¥¤«®¦¥­¨ï 3.2 ¢ëâ¥ª ¥â (á¬. § ¬¥ç ­¨¥, ¯à¥¤¢ àïîé¥¥ ¤ ­­®¥ ¯à¥¤«®¦¥­¨¥), çâ® ¯à¨
¢áïª®¬ ¢ë¡®à¥ E 2 P 0(P(E))

U1(F0
u
[EjE ]) = U1(F00

u
[EjEc]) [ cl((n � h)

1(E0); ��[H ]); (3.18)

£¤¥ E0 | ¯¥à¥á¥ç¥­¨¥ ¢á¥å ¬­®¦¥áâ¢ ¨§ E ;

cl((n � h)1(E0); ��[H ]) = U1('[E](E0)) 2 (��[H ] � comp)[Fu[H ]]: (3.19)

� (3.13) ¨ (3.18) ¨¬¥¥¬ ¤¢  ¯à¥¤áâ ¢«¥­¨ï ª®¬¯ ªâ  ��, á¢ï§ ­­ë¥ á®®â¢¥âáâ¢¥­­® á ¢ë¤¥«¥­¨¥¬
¢ ¢¨¤¥ äà £¬¥­â®¢ (®âªàëâ®£®) ¬­®¦¥áâ¢  â®ç­ëå �� ¨ ª®¬¯ ªâ  â®ç­ëå ¢ áãé¥áâ¢¥­­®¬ (á¬.
(3.19)) ��.

4. �­®¦¥áâ¢  ¯à¨âï¦¥­¨ï, 1

� áá¬®âà¨¬ ®¯à¥¤¥«¥­¨¥ ��, ¯®« £ ï, çâ® ¢ ª ç¥áâ¢¥ ¯à®áâà ­áâ¢  à¥è¥­¨© ¨á¯®«ì§ã¥â-
áï ¬­®¦¥áâ¢® E. �¬¥áâ® ¯à®áâà ­áâ¢  ®æ¥­®ª ¨á¯®«ì§ã¥¬, ®¤­ ª®, ¯à®¨§¢®«ì­®¥ ��. �®¯ãá-
ª ¥¬ § ¬¥­ã æ¥«¥¢®£® ®â®¡à ¦¥­¨ï ¯à®¨§¢®«ì­ë¬ ®¯¥à â®à®¬. �á«¨ (X; �) | ��, r 2 XE ¨
E 2 P 0(P(E)), â® ç¥à¥§ (as)[X; � ; r; E ] ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å â ª¨å â®ç¥ª x 2 X, çâ® ¤«ï
­¥ª®â®à®© ­ ¯à ¢«¥­­®áâ¨ (D;�; f) ¢ ¬­®¦¥áâ¢¥ E

(E � (E � ass)[D;�; f ])&((D;�; r � f) �
! x); (4.1)
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¥á«¨ ¯à¨ íâ®¬ E 2 �[E], â® (á¬. [5], [11], [12])

(as)[X; � ; r; E ] =
\
U2E

cl(r1(U); �): (4.2)

�  á ¬®¬ ¦¥ ¤¥«¥ (4.2) ¬®¦­® ¨á¯®«ì§®¢ âì ¨ ¢ ¡®«¥¥ ®¡é¥¬ á«ãç ¥ á¥¬¥©áâ¢  E . �¥«® ¢ â®¬,
çâ® ¯à¨ E 2 P 0(P(E)) á¥¬¥©áâ¢®

Ef ,

� \
U2K

U : K 2 Fin(E)
�
2 �[E] (4.3)

®ª §ë¢ ¥âáï íª¢¨¢ «¥­â­ë¬ E ¢ á«¥¤ãîé¥¬ á¬ëá«¥ (á¬.  ªá¨®¬ë ä¨«ìâà , (4.1) ¨ (4.2)): ¤«ï
«î¡®£® �� (X; �) ¨ ®¯¥à â®à  r 2 XE

(as)[X; � ; r; E ] = (as)[X; � ; r; Ef ] =
\
U2Ef

cl(r1(U); �): (4.4)

�à¥¤«®¦¥­¨¥ 4.1. �á«¨ (X; �) | å ãá¤®àä®¢® ��, E 2 P 0(P(E)), (K; t) | ª®¬¯ ªâ­®¥
��, m 2 KE ¨ g 2 C(K; t;X; �), â®

(as)[X; � ; g �m; E ] = g1((as)[K; t;m; E ]):

�à¥¤«®¦¥­¨¥ á«¥¤ã¥â ¨§ ¯®«®¦¥­¨© ([11], c. 41 ¨ [12], c. 147) á ãç¥â®¬ (4.3), (4.4). � «¥¥, ¨§
â¥®à¥¬ë 8.1 à ¡®âë [5] ¢ëâ¥ª ¥â

�à¥¤«®¦¥­¨¥ 4.2. �á«¨ E 2 P 0(P(E)), â® á¯à ¢¥¤«¨¢® à ¢¥­áâ¢®

F0
u
[EjE ] = (as)[Fu[E]; ��[E];m; E ]:

�¥®à¥¬  4.1. �«ï ¢áïª®£® á¥¬¥©áâ¢  E 2 P 0(P(E)) ª®¬¯ ªâ �� ¤®¯ãáª ¥â á«¥¤ãîé¥¥ ¯à¥¤-
áâ ¢«¥­¨¥ ¢ ¢¨¤¥ �� :

U1(F0
u
[EjE ]) = (as)[Fu[H ]; �� [H ];n � h; E ]: (4.5)

�®ª § â¥«ìáâ¢®. �«ï á¥¬¥©áâ¢  Ef (4.3) ¨¬¥¥¬ (á¬. (4.4)) à ¢¥­áâ¢ 

(as)[Fu[H ]; �� [H ]; �; E ] = (as)[Fu[H ]; �� [H ]; �; Ef ] =
\
U2Ef

cl(�1(U); ��[H ]);

£¤¥ � , n � h. � á¨«ã (3.4) ¨¬¥¥¬ à ¢¥­áâ¢® � = U �m. � ãç¥â®¬ ª®¬¯ ªâ­®áâ¨ ¨ ®â¤¥«¨¬®áâ¨
�� (3.3), (3.2) ¨ ¯à¥¤«®¦¥­¨ï 4.1 ¯®«ãç ¥¬

(as)[Fu[H ]; �� [H ]; �; E ] = U1((as)[Fu[E]; ��[E];m; E ]): (4.6)

�§ (4.6) ¨ ¯à¥¤«®¦¥­¨ï 4.2 á«¥¤ã¥â á¯à ¢¥¤«¨¢®áâì à ¢¥­áâ¢  (4.5).

�®¤¥à¦ â¥«ì­ë© á¬ëá« â¥®à¥¬ë á®áâ®¨â ¢ á«¥¤ãîé¥¬: ¥á«¨ \­¥ à §«¨ç âì" h ¨ n � h,
â. ¥. à áá¬ âà¨¢ âì n � h ¢ ª ç¥áâ¢¥ æ¥«¥¢®£® ®¯¥à â®à , â® ª®¬¯ ªâ ��, ®â¢¥ç îé¨© §  ¯à¥¤-
áâ ¢«¥­¨¥ ¢á¥¢®§¬®¦­ëå íää¥ªâ®¢, á®§¤ ¢ ¥¬ëå ã/à, ¨áç¥à¯ë¢ ¥âáï ��. �à¨ íâ®¬ ª®àâ¥¦
(Fu[E]; ��[E];m;U) ¢ëáâã¯ ¥â ¢ ª ç¥áâ¢¥ ª®¬¯ ªâ¨ä¨ª â®à  ([6], ác. 185, 186). � ­­ë© ¢ë¢®¤ ®â-
¢¥ç ¥â ä®à¬ «¨§ æ¨¨ \ á¨¬¯â®â¨ç¥áª¨å à¥è¥­¨©" ¢ ª« áá¥ ã/ä, çâ® ¨ ¯à¨¢®¤¨â ª ¯®­ïâ¨î ã/à.
�á«¨ ¦¥ ®¡à â¨âìáï ª ä¨«ìâà ¬ E ¢ ª ç¥áâ¢¥ á¢®¥®¡à §­®£® íª¢¨¢ «¥­â  ­ ¯à ¢«¥­­®áâ¥©, â®
(á¬. à §¤¥« 2) ¯à¨ E 2 P 0(P(E))

(F0
u
[EjE ] � F0[EjE ])&(8F 2 F0[EjE ] 9U 2 F

0
u
[EjE ] : F � U); (4.7)

á¬. â ª¦¥ ([5], c. 123). � á¨«ã (4.7) ã/à ®¡« ¤ îâ ¨§¢¥áâ­®© ¯à¥¤áâ ¢¨â¥«ì­®áâìî ¢ ª« áá¥
à¥è¥­¨©-ä¨«ìâà®¢ ¨, áâ «® ¡ëâì, ¢ ª« áá¥ ­ ¯à ¢«¥­­®áâ¥©, á®¡«î¤ îé¨å ®£à ­¨ç¥­¨ï  á¨¬-
¯â®â¨ç¥áª®£® å à ªâ¥à .
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�«¥¤áâ¢¨¥ 4.1. �á«¨ E 2 P 0(P(E)) ¨ E0 ,
T
U2E

U , â®

(as)[Fu[H ]; �� [H ];n � h; E ] = (as)[Fu[H ]; �� [H ];n � h; Ec] [ cl((n � h)
1(E0); ��[H ]):

�®ª § â¥«ìáâ¢®. �çâ¥¬ (3.18) ¨ (4.5). � á¨«ã (3.5), (3.8), (3.10) ¨ (3.14) F0
u
[EjEc] = F00

u
[EjEc],

  â®£¤  ¨§ â¥®à¥¬ë 4.1 ¯®«ãç ¥¬ à ¢¥­áâ¢®

U1(F00
u
[EjEc]) = (as)[Fu[H ]; �� [H ];n � h; Ec]: (4.8)

�§ (3.18), (4.5) ¨ (4.8) á«¥¤ã¥â âà¥¡ã¥¬®¥ ãâ¢¥à¦¤¥­¨¥.

5. �«¥¬¥­âë ¯à¨âï¦¥­¨ï ¨ ¯à¥¤¥«ì­ë¥ â®çª¨ ­ ¯à ¢«¥­­®áâ¥©

�¥à¥§ (top)[H] (ç¥à¥§ (TOP)[H]) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å (¢á¥å å ãá¤®àä®¢ëå) â®¯®«®£¨©
H. �à¨ � 2 (top)[H] ¨ E 2 P 0(P(E)) ¯®« £ ¥¬

(� �AS)[E ] , (as)[H; � ;h; E ]; (5.1)

¯®«ãç ï �� ¢ �� (H; �). � (5.1) ¯à¨¬¥­¨¬ë ª®­áâàãªæ¨¨ ­  ®á­®¢¥ (4.3), (4.4) ¨ ¯à¥¤«®¦¥­¨ï
4.1. � á¢ï§¨ á (5.1) à áá¬®âà¨¬ ¢®¯à®á ® ¯à¥¤áâ ¢«¥­¨¨ ¯à¥¤¥«ì­ëå â®ç¥ª ­ ¯à ¢«¥­­®áâ¥© (¢
��) ¢ ¢¨¤¥ ��.

�à¥¤¥«ì­ë¥ â®çª¨ ­ ¯à ¢«¥­­®áâ¥© ¨ ��. �¨ªá¨àã¥¬ ­ ¯à ¢«¥­¨¥ ([16], £«. 2) � ­  ¬­®-
¦¥áâ¢¥ E; á«¥¤ã¥¬ á®£« è¥­¨ï¬ à §¤¥«  2 ¨ [4]. �ãáâì [d;!) , f� 2 E j d � �g ¯à¨ d 2 E.
�®£¤ 

D , f[d;!) : d 2 Eg 2 �0[E]; (5.2)

(E;�;h) ¥áâì ­ ¯à ¢«¥­­®áâì ¢ H, ¯à¨ç¥¬ (á¬. (2.12))

(� �AS)[D] = (� � cl)[E;�;h] 8� 2 (top)[H]: (5.3)

�«ï ¤®ª § â¥«ìáâ¢  (5.3) ¨á¯®«ì§ã¥¬ (4.2) ¨ ¨§¢¥áâ­®¥ á¢®©áâ¢® ([16], c. 104) ¯à¨ ­¥áãé¥áâ¢¥­­®©
ª®àà¥ªæ¨¨ à ááã¦¤¥­¨©. � íâ®¬ã ¤®¡ ¢¨¬ á«¥¤áâ¢¨¥ (5.2): h1[D] 2 �0[H], ¯à¨ç¥¬ (H� ass)[E;�
;h] = (H � �)[h1[D]] (á«¥¤áâ¢¨¥ ®¯à¥¤¥«¥­¨ï ¢ ([4], c. 64)). �§ ®¯à¥¤¥«¥­¨ï ¬­®¦¥áâ¢  â®ç¥ª
¯à¨ª®á­®¢¥­¨ï ä¨«ìâà  ¯à¨ � 2 (top)[H] ¨¬¥¥¬ (á¬. (4.2), (4.3))

(� �AS)[D] = (� � C L)[h1 [D]] = (� � C L)[(H � ass)[E;�;h]]: (5.4)

� á¢ï§¨ á (5.3), (5.4) ã¬¥áâ­® ª®á­ãâìáï ¢®¯à®á  ®¡ ãá«®¢¨ïå á¥ª¢¥­æ¨ «ì­®© à¥ «¨§ æ¨¨ ��
(á¬. [5] ¨ [12], c. 38).

� áâ­ë© á«ãç ©. �ãáâì N , f1; 2; : : : g, 1; n , fi 2 N j i � ng ¨ ��!n;1 , fi 2 N j n � ig ¯à¨
n 2 N . �®« £ ¥¬ ¤® ª®­æ  ­ áâ®ïé¥£® à §¤¥« , çâ® E = N ,   � ¥áâì ®¡ëç­ë© ¯®àï¤®ª � ­ 
¬­®¦¥áâ¢¥ N . �«¥¤®¢ â¥«ì­®, (E;�) = (N ;�) | ­ ¯à ¢«¥­­®¥ ¬­®¦¥áâ¢®, D = f��!n;1 : n 2 Ng
(á¬. (5.2)). �à¨ íâ¨å ãá«®¢¨ïå á¯à ¢¥¤«¨¢®

�à¥¤«®¦¥­¨¥ 5.1. F0
u
[EjD] = F00

u
[E] = F00

u
[N ].

�®ª § â¥«ìáâ¢®. �¬¥¥¬ ¢«®¦¥­¨¥ F0
u
[EjD] � (Fam)[E], ª®«ì áª®à® D 2 (Fam)[E]. �§ (3.8)

¨¬¥¥¬ ¢«®¦¥­¨¥ F0
u
[EjD] � F00

u
[E]. �ãáâì F 2 F00

u
[E] : F | á¢®¡®¤­ë© ã/ä N . �á«¨ n 2 N ¨

fng 2 F , â® ¯®  ªá¨®¬ ¬ ä¨«ìâà m(n) � F (á¬. à §¤¥« 3) ¨ ¢ á¨«ã ¬ ªá¨¬ «ì­®áâ¨m(n) ¨¬¥¥¬
F =m(n) 2m1(E), çâ® ­¥¢®§¬®¦­® (á¬. (3.8)). �â ª, frg =2 F 8r 2 E. �®£¤  1; k =2 F ¯à¨ «î¡®¬

k 2 E. � á ¬®¬ ¤¥«¥, ¥á«¨ p 2 E (â. ¥. p 2 N ) ¨ 1; p =
pS
i=1
fig 2 F , â® ¯® á¢®©áâ¢ ¬ ã/ä ([8], £«. I)

9k 2 1; p : fkg 2 F . �â ª, ­ã¦­®¥ á¢®©áâ¢® ª®­¥ç­ëå ¯à®¬¥¦ãâª®¢ E = N ãáâ ­®¢«¥­®, ®âáî¤ 
(á¬. (2.3)) ���!m;1 2 F 8m 2 N . � ¨â®£¥ D � F , â. ¥. F 2 F0

u
[EjD], ç¥¬ § ¢¥àè ¥âáï ®¡®á­®¢ ­¨¥

¢«®¦¥­¨ï F00
u
[E] � F0

u
[EjD].
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�à¨¬¥à. �ãáâì H | ¬­®¦¥áâ¢® ¢á¥å ­®à¬¨à®¢ ­­ëå ¢/§ ª.- . (0; 1)-¬¥à ­  �- «£¥¡à¥
P(E) = P(N ) ¢á¥å ¯/¬ E. �ë à áá¬ âà¨¢ ¥¬ H ª ª ¯/¬ ¬­®¦¥áâ¢  ¢á¥å ®£à ­¨ç¥­­ëå ¢/§
ª.- . ¬¥à ­  P(E) á ®¡ëç­®© �-á« ¡®© â®¯®«®£¨¥© ��(P(E)) ([12], c. 41); ¯®« £ ¥¬ � , ��(P(E))jH;
â®£¤  � 2 (TOP)[H], ¯à¨ç¥¬ (H; �) | ª®¬¯ ªâ. � ¬¥â¨¬, çâ® ([12], c. 45) � | â®¯®«®£¨ï ¯®â®-
ç¥ç­®© áå®¤¨¬®áâ¨ ¢ H, ¨­¤ãæ¨à®¢ ­­ ï ([16], c. 77) ¨§ â¨å®­®¢áª®£® ¯à®¨§¢¥¤¥­¨ï íª§¥¬¯«ïà®¢
¢¥é¥áâ¢¥­­®© ¯àï¬®© ¢ ®¡ëç­®© j � j-â®¯®«®£¨¨ ¯à¨ ¨á¯®«ì§®¢ ­¨¨ á¥¬¥©áâ¢  P(E) ¢ ª ç¥áâ¢¥
¨­¤¥ªá­®£® ¬­®¦¥áâ¢ . �® á¢®©áâ¢®¬ ­ ¯à ¢«¥­­®áâ¥© ¢ ª®¬¯ ªâ­®¬ �� ¨¬¥¥¬ ­¥¯ãáâ®âã ��
(5.4); ¥á«¨ z 2 (� �AS)[D], â® (á¬. (4.1), (5.1)) ¤«ï ­¥ª®â®à®© ­ ¯à ¢«¥­­®áâ¨ (D ;v; f) ¢ ¬­®-
¦¥áâ¢¥ E ¨¬¥¥¬

(D � (E � ass)[D ;v; f ])&((D ;v;h � f) �
! z): (5.5)

�¨ ®¤­  ¨§ â ª¨å ­ ¯à ¢«¥­­®áâ¥© (D ;v; f) (á¬. (5.5)) ­¥ á¢®¤¨âáï ª ¯®á«¥¤®¢ â¥«ì­®áâ¨. �®-
ª § â¥«ìáâ¢® íâ®£® ¢®áå®¤¨â ª ¯à¨¬¥àã ([17], c. 139) ¨ ¨á¯®«ì§ã¥â à ááã¦¤¥­¨ï ([18], c. 238), £¤¥
¯®ª § ­®, çâ® h ­¥ ¨¬¥¥â áå®¤ïé¨åáï ¢ (H; �) ¯®¤¯®á«¥¤®¢ â¥«ì­®áâ¥©. �â ª, §¤¥áì �� ¨§ ­¥¯ã-
áâ®£® ¬­®¦¥áâ¢  (5.4) à¥ «¨§ãîâáï ­¥á¥ª¢¥­æ¨ «ì­®: ¢ ª« áá¥ ­ ¯à ¢«¥­­®áâ¥© (¨«¨ ä¨«ìâà®¢;
á¬. [4]).

6. �­®¦¥áâ¢  ¯à¨âï¦¥­¨ï, 2

� ¤ ­­®¬ à §¤¥«¥ à §¢¨¢ ¥¬ ¯®¤å®¤ [4]{[7], ¯à¨¢«¥ª ï í«¥¬¥­âë áâ®ã­{ç¥å®¢áª®© ª®¬¯ ª-
â¨ä¨ª æ¨¨ ¨ à áè¨à¥­¨ï �®«¬í­ ; á¬. ([10], £«. 3). �á«¨ � 2 (top)[H] ¨ B 2 �0[E], â® ç¥à¥§
(h � LIM)[Bj� ] ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å z 2 H â ª¨å, çâ® h1[B] �

) z. �à¨ � 2 (top)[H]
¨ E 2 P 0(P(E)) ®¯à¥¤¥«ï¥¬ (Fu � sol)[Ej� ] ª ª ¬­®¦¥áâ¢® ¢á¥å ã/à F 2 F0

u
[EjE ] â ª¨å, çâ®

(h� LIM)[Fj� ] 6= ;, â®£¤  á ãç¥â®¬ ¯®áâà®¥­¨© [5] ¨¬¥¥¬

(� �AS)[E ] =
[

F2F0
u
[EjE]

(h� LIM)[Fj� ] =
[

F2(Fu�sol)[Ej� ]

(h� LIM)[Fj� ]: (6.1)

�â¬¥â¨¬ ª®¬¡¨­ æ¨î (4.3), (4.4), (5.1) ¨ ¯à¥¤«®¦¥­¨ï 4.2: ¥á«¨ E 2 P 0(P(E)), â® F0
u
[EjE ] =

F0
u
[EjEf ] ¨ (��AS)[E ] = (��AS)[Ef ] 8� 2 (top)[H]. �®íâ®¬ã ¤®áâ â®ç­® (á¬. (4.3)) à áá¬ âà¨¢ âì

�� (� �AS)[E ], � 2 (top)[H], E 2 �[E]. �¤­ ª® ¤«ï E 2 P 0(P(E)) ¨¬¥¥¬ E 2 ZE â®£¤  ¨ â®«ìª®
â®£¤ , ª®£¤  Ef 2 �0[E]; ¥á«¨ E =2 ZE, â® F0

u
[EjE ] = ; ¨ (� � AS)[E ] = ; 8� 2 (top)[H]. �â ª,

¨­â¥à¥á¥­ «¨èì á«ãç © E 2 ZE, ¤«ï ª®â®à®£® Ef 2 �0[E] ®¯à¥¤¥«ï¥â ä¨«ìâà (E � �)[Ef ] 2 F[E]
á® á¢®©áâ¢ ¬¨

(F0
u
[EjE ] = F0

u
[Ej(E � �)[Ef ]])&((� �AS)[E ] = (� �AS)[(E � �)[Ef ]] 8� 2 (top)[H]): (6.2)

� á¨«ã (6.2) ¢ ¯à ªâ¨ç¥áª¨ ¨­â¥à¥á­ëå á«ãç ïå ¯®áâà®¥­¨ï �� ¬®¦­® ®£à ­¨ç¨âìáï à áá¬®-
âà¥­¨¥¬ (��AS)[F ], F 2 F[E]; ¨¬¥¥¬ á¢®©áâ¢® ¤®áâ â®ç­®áâ¨ ä¨«ìâà®¢ (¤«ï ¨áá«¥¤®¢ ­¨ï ��).
�á¯®«ì§ãï á¢®©áâ¢  ä¨«ìâà®¢ ¢ ([8], £«. I), ®â¬¥â¨¬ ¯®«®¦¥­¨¥: ¥á«¨ n 2 N ¨

(Fi)i21;n : 1; n! F[E]; (6.3)

â® ¤«ï ä¨«ìâà  F ,
nT
i=1
Fi =

n nS
i=1

Fi : (Fi)i21;n 2
nQ
i=1
Fi
o
2 F[E]

(F0
u
[EjF ] =

n[
i=1

F0
u
[EjFi])&

� \
F2F

F =
n[
i=1

� \
F2Fi

F

��
&

&((� �AS)[F ] =
n[
i=1

(� �AS)[Fi] 8� 2 (top)[H]): (6.4)

� á¢ï§¨ á ¯¥à¢ë¬ ¯®«®¦¥­¨¥¬ ¢ (6.4) á¬. ([8], c. 94), ¢â®à®¥ ¨§¢«¥ª ¥âáï ¨§  ªá¨®¬ ä¨«ìâà ,  
¯®á«¥¤­¥¥ | ¨§ (6.1). �§ (6.2), (6.4) ¢ëâ¥ª ¥â
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�à¥¤«®¦¥­¨¥ 6.1. �á«¨ � 2 (top)[H], n 2 N ¨ (E (i))i21;n : 1; n ! ZE, â® F ,
nT
i=1
(E �

�)[E (i)
f
] 2 F[E] ¨ (� �AS)[F ] =

nS
i=1
(� �AS)[E (i)].

�à¨ U 2 Fu[E] ¨¬¥¥¬ ¨§ ®¯à¥¤¥«¥­¨©, çâ® F0
u
[EjU ] = fUg ¨ (á¬. (6.1)) (� � AS)[U ] = (h �

LIM)[Uj� ] 8� 2 (top)[H].

7. �®¬¯ ªâ¨ä¨ª æ¨¨, 1

� áá¬ âà¨¢ ¥¬ ª®¬¯ ªâ¨ä¨æ¨àã¥¬ë¥ äà £¬¥­âë E, ¯®« £ ï

(PC)[� ] , fA 2 P 0(E) j h1(A) 2 (� � comp)0[H]g 8� 2 (top)[H]: (7.1)

� (7.1) ¢¢¥¤¥­® á¥¬¥©áâ¢® ¯/¬ E á h-®¡à § ¬¨ ¨§ (� � comp)0[H]. �­®¦¥áâ¢  ¨§ á¥¬¥©áâ¢  (7.1)
¨á¯®«ì§ã¥¬ ¢ ª ç¥áâ¢¥ ¢ëè¥ã¯®¬ï­ãâëå ª®¬¯ ªâ¨ä¨æ¨àã¥¬ëå äà £¬¥­â®¢ E. �à¨ � 2 (top)[H]
¨ A 2 (PC)[� ] ¨¬¥¥¬

h1(A) 2 (� � comp)0[H]; (7.2)

á ãç¥â®¬ (2.9), (7.2) ¨ ®¯à¥¤¥«¥­¨© à §¤¥«  6 ¯®«ãç ¥¬

(h� LIM)[Fj� ] 2 P 0(cl(h1(A); �)) 8F 2 Fu[A]: (7.3)

� ¨á¯®«ì§®¢ ­¨¥¬ ¨§¢¥áâ­ëå ¯®«®¦¥­¨© ([8], £«. I) ¤®¯®«­¨¬ (7.3) á«¥¤ãîé¨¬ á¢®©áâ¢®¬: ¥á«¨
� 2 (TOP)[H] ¨ A 2 (PC)[� ], â® 8F 2 Fu[A]

9!z 2 H : (h� LIM)[Fj� ] = fzg; (7.4)

á ãç¥â®¬ (7.4) ®¯à¥¤¥«ï¥¬ ®¯¥à â®à H0
A[� ] 2 H

Fu[A] ¯®áà¥¤áâ¢®¬ ¯à ¢¨« : ¯à¨ U 2 Fu[A] í«¥¬¥­â
H0
A[� ](U) 2 H ¤®áâ ¢«ï¥â à ¢¥­áâ¢®

(h� LIM)[Uj� ] = fH0
A[� ](U)g: (7.5)

�à¥¤«®¦¥­¨¥ 7.1. �á«¨ � 2 (TOP)[H] ¨ A 2 (PC)[� ], â®:
1) H0

A[� ]((A� ult)[x]) = h(x) 8x 2 A;

2) H0
A[� ] 2 cl(h1(A); �)Fu[A]

(�) ;

3) H0
A[� ] 2 C(Fu[A]; ��[A]; cl(h1(A); �); � jcl(h1(A);�)).

�«¥¤áâ¢¨¥ 7.1. H0
A[� ] 2 C(Fu[A]; ��[A];H; �) 8� 2 (TOP)[H] 8A 2 (PC)[� ].

�¡®á­®¢ ­¨¥ 1)  ­ «®£¨ç­® ¤®ª § â¥«ìáâ¢ã ¯à¥¤«®¦¥­¨ï 5.5 ¢ [5]; 2) á«¥¤ã¥â ¨§ (7.3); 3) ãáâ -
­ ¢«¨¢ ¥âáï ¯®¤®¡­® ¯à¥¤«®¦¥­¨î 7.1 ¢ [5].

�á«¨ �1 2 (top)[H], â® ç¥à¥§ (top)[Hj�1] (ç¥à¥§ (TOP)[Hj�1]) ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å �2 2
(top)[H] (¢á¥å �2 2 (TOP)[H]) â ª¨å, çâ® �2 � �1; ¯à¨ t 2 (top)[Hj�1] ¨¬¥¥¬ (PC)[�1] � (PC)[t] ¨,
ªà®¬¥ â®£®,

(�1 �AS)[E ] � (t�AS)[E ] 8E 2 P 0(P(E)): (7.6)

�à¥¤«®¦¥­¨¥ 7.2. �á«¨ E 2 P 0(P(E)), �1 2 (top)[H] ¨ (Fu � sol)[Ej�1] = F0
u
[EjE ], â® (�1 �

AS)[E ] = (�2 �AS)[E ] 8�2 2 (TOP)[Hj�1].

�®ª § â¥«ìáâ¢® ¨á¯®«ì§ã¥â (6.1) ¨ á¢®©áâ¢® ¥¤¨­áâ¢¥­­®áâ¨ ¯à¥¤¥«  ¡ §ë ä¨«ìâà  ¢ å ãá-
¤®àä®¢®¬ �� ([8], £«. I). �ç¨âë¢ ¥âáï, çâ® ®á« ¡«¥­¨¥ â®¯®«®£¨¨ H ­ á«¥¤ã¥âáï ä¨«ìâà ¬¨
®ªà¥áâ­®áâ¥© â®ç¥ª H. �¬ëá« ¯à¥¤«®¦¥­¨ï á®áâ®¨â ¢ ãáâ ­®¢«¥­¨¨ á¢®©áâ¢  «®ª «ì­®© ã­¨-
¢¥àá «ì­®áâ¨ �� ¯à¨ ®á« ¡«¥­¨¨ â®¯®«®£¨¨ ¯à®áâà ­áâ¢  ®æ¥­®ª.

�à¥¤«®¦¥­¨¥ 7.3. �á«¨ �1 2 (TOP)[H], �2 2 (TOP)[Hj�1] ¨ A 2 (PC)[�1], â® H0
A[�1] =

H0
A[�2].
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�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ ®¯à¥¤¥«¥­¨© (á¬. (7.5)). �¢¥¤¥¬ «®ª «ì­ë¥  ­ «®£¨ �� (5.1):
¥á«¨ � 2 (top)[H], A 2 P 0(E) ¨ A 2 P 0(P(A)), â® ç¥à¥§ (� � as)[AjA] ®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å
z 2 H, ¤«ï ª ¦¤®£® ¨§ ª®â®àëå áãé¥áâ¢ã¥â â ª ï ­ ¯à ¢«¥­­®áâì (D;�; f) ¢ ¬­®¦¥áâ¢¥ A, çâ®

(A � (A� ass)[D;�; f ])&((D;�; (hjA) � f) �
! z); (7.7)

(� � as)[AjA] =
[

U2F0
u
[AjA]

(h� LIM)[Uj� ]: (7.8)

�à¥¤«®¦¥­¨¥ 7.4. �á«¨ � 2 (TOP)[H], A 2 (PC)[� ] ¨ A 2 P 0(P(A)), â® (� � as)[AjA] =
H0
A[� ]

1(F0
u
[AjA]).

�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ (7.5), (7.8) ¨ ®¯à¥¤¥«¥­¨© à §¤¥«  6. �â¬¥â¨¬  ­ «®£ ¯à¥¤«®¦¥-
­¨ï 4.2: ¥á«¨ A 2 P 0(E) ¨ A 2 P 0(P(A)), â® F0

u
[AjA] ¥áâì ¬­®¦¥áâ¢® ¢á¥å F 2 Fu[A], ¤«ï ª ¦¤®£®

¨§ ª®â®àëå áãé¥áâ¢ã¥â â ª ï ­ ¯à ¢«¥­­®áâì (D;�; f) ¢ ¬­®¦¥áâ¢¥ A, çâ® (á¬. (2.13))

(A � (A� ass)[D;�; f ])&((D;�; (A � ult)[ � ] � f)
��[A]
���! F): (7.9)

�â¬¥â¨¬  ­ «®£¨î (4.1) ¨ (7.9). �à®¤®«¦ ï íâã  ­ «®£¨î, à áá¬®âà¨¬ ¢®¯à®á ® ¯à¨¬¥­¥­¨¨
(7.8) ¤«ï ¨áá«¥¤®¢ ­¨ï �� ¢ ®á­®¢­®© § ¤ ç¥. �®âà¥¡ãîâáï ­¥ª®â®àë¥ ¯®áâà®¥­¨ï, ¯®¤®¡­ë¥
¨áá«¥¤ã¥¬ë¬ ¢ ([5], x 6). �á«¨ � 2 (top)[H] ¨ E 2 P 0(P(E)), â® (� � pc)[E ] , E \ (PC)[� ] ¥áâì
á¥¬¥©áâ¢® ¢á¥å ¬­®¦¥áâ¢ A 2 E â ª¨å, çâ®

h1(A) 2 (� � comp)0[H]: (7.10)

�¢®©áâ¢® (7.10) ®ª §ë¢ ¥âáï ª«îç¥¢ë¬ ¢ ¢®¯à®á å ª®¬¯ ªâ¨ä¨æ¨àã¥¬®áâ¨ äà £¬¥­â®¢ ¯à®-
áâà ­áâ¢  à¥è¥­¨©. �á¯®«ì§ã¥¬ ¨ á¢®©áâ¢® ¤®áâ â®ç­®áâ¨ ä¨«ìâà®¢ (á¬. (6.2)), ¯®áª®«ìªã ([5],
x 6) ¤«ï F 2 F[E] ¨ A 2 F

FjA = fF 2 F j F � Ag 2 F[A]: (7.11)

� ¤®¯®«­¥­¨¥ ª (7.11) ®â¬¥â¨¬, çâ®

(F 2 Fu[E])) (FjA 2 Fu[A]): (7.12)

� á¢ï§¨ á (7.12) ®â¬¥â¨¬, çâ® (á¬. (2.9)) ¤«ï ¢áïª¨å ã/ä F 2 Fu[E] ¨ ¬­®¦¥áâ¢  A 2 F ¤«ï ¡ §
(ä¨«ìâà®¢) h1[F ] 2 �0[H] ¨ h1[FjA] 2 �0[H]

(H� �)[h1[F ]] = (H� �)[h1[FjA]] 2 Fu[H]; (7.13)

(7.13) ¬®¦­® à áá¬ âà¨¢ âì ª ª íª¢¨¢ «¥­â­ãî «®ª «¨§ æ¨î ¤¥©áâ¢¨ï ã/ä F . � ãç¥â®¬ (7.3),
(7.10) ¨ (7.13) ¯®«ãç ¥¬

�à¥¤«®¦¥­¨¥ 7.5. �«ï «î¡ëå � 2 (top)[H] ¨ E 2 P 0(P(E)) ¯à¨ (� � pc)[E ] 6= ; ¨¬¥¥¬
à ¢¥­áâ¢® F0

u
[EjE ] = (Fu � sol)[Ej� ].

�§ ¯à¥¤«®¦¥­¨© 7.2 ¨ 7.5 ¢ëâ¥ª ¥â ¤®áâ â®ç­®¥ ãá«®¢¨¥ «®ª «ì­®© ã­¨¢¥àá «ì­®áâ¨ ®á­®¢-
­®£® �� ¯à¨ å ãá¤®àä®¢®¬ ®á« ¡«¥­¨¨ â®¯®«®£¨¨ ¯à®áâà ­áâ¢  ®æ¥­®ª 8E 2 P 0(P(E)) 8�1 2
(top)[H]

((�1 � pc)[E ] 6= ;)) ((�1 �AS)[E ] = (�2 �AS)[E ] 8�2 2 (TOP)[Hj�1]): (7.14)

�à¥¤«®¦¥­¨¥ 7.6. �«ï ¢áïª¨å â®¯®«®£¨¨ � 2 (top)[H], ä¨«ìâà  F 2 F[E] ¨ ¬­®¦¥áâ¢ 
A 2 F ¨¬¥¥¬ ¤«ï ä¨«ìâà  FA , FjA (7.11) à ¢¥­áâ¢® (� �AS)[F ] = (� � as)[FA].

�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ (4.2), (5.1) ¨  ­ «®£®¢ (4.2) ¤«ï á«ãç ï �� (7.8); ãç¨âë¢ ¥¬
â ª¦¥ (7.11).

�¥®à¥¬  7.1. �á«¨ � 2 (TOP)[H], F 2 F[E], A 2 (� � pc)[F ] ¨ FA , FjA, â® (� �AS)[F ] =
H0
A[� ]

1(F0
u
[AjFA]).

�®ª § â¥«ìáâ¢® ¯®«ãç ¥¬ ª®¬¡¨­ æ¨¥© ¯à¥¤«®¦¥­¨© 7.4 ¨ 7.6.
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8. �®¬¯ ªâ¨ä¨ª æ¨¨, 2

�®­áâàãªæ¨ï à áè¨à¥­¨ï, à¥ «¨§ã¥¬ ï ¢ â¥®à¥¬¥ 7.1, ï¢«ï¥âáï ¨­¤¨¢¨¤ã «ì­®© ¢ á¬ëá«¥
¨á¯®«ì§ã¥¬®£® ä¨«ìâà , ä®à¬¨àãîé¥£® \ á¨¬¯â®â¨ç¥áª¨¥ ®£à ­¨ç¥­¨ï", çâ® á¢ï§ ­® á ª®­-
ªà¥â­ë¬ ¢ë¡®à®¬ A 2 F . � áá¬®âà¨¬ ãá«®¢¨ï, ®¡¥á¯¥ç¨¢ îé¨¥ ¯®áâà®¥­¨¥ ã­¨¢¥àá «ì­®© ¢
ã¯®¬ï­ãâ®¬ á¬ëá«¥ ª®¬¯ ªâ¨ä¨ª æ¨¨. � íâ®© á¢ï§¨ ç¥à¥§ (h � top)[H] (ç¥à¥§ (h � TOP)[H])
®¡®§­ ç ¥¬ ¬­®¦¥áâ¢® ¢á¥å â®¯®«®£¨© � 2 (top)[H] (� 2 (TOP)[H]) â ª¨å, çâ® E 2 (PC)[� ].
�®£¤  (á¬. (3.1), (7.1), (7.2))

H 2 (� � comp)0[H] 8� 2 (h� top)[H]: (8.1)

�§ (8.1), ¯à¥¤«®¦¥­¨ï 7.1 ¨ á«¥¤áâ¢¨ï 7.1 ¯à¨ � 2 (h� TOP)[H] ¨¬¥¥¬

H[� ] , H0
E[� ] 2 C(Fu[E]; ��[E];H; �); (8.2)

ª íâ®¬ã á«¥¤ã¥â ¤®¡ ¢¨âì (á¬. ®¯à¥¤¥«¥­¨ï à §¤¥«  3) à ¢¥­áâ¢®

h = H[� ] �m (8.3)

¨ á«¥¤ãîé¥¥ á¢®©áâ¢® áîàì¥ªâ¨¢­®áâ¨: H[� ] 2 cl(H ; �)Fu [E]
(�) (á¬. ¯. 2) ¯à¥¤«®¦¥­¨ï 7.1). �â¬¥â¨¬

 ­ «®£¨î (3.2) ¨ (8.2),   â ª¦¥ (3.4) ¨ (8.3). �â® ¯®§¢®«ï¥â à¥ «¨§®¢ âì ¯à®æ¥¤ãàã ¯®áâà®¥­¨ï
��, ¯®¤®¡­ãî â¥®à¥¬¥ 4.1. �®¤¬¥­ï¥¬ ®¯¥à â®à �¥å  (á¬. (3.2)) ®â®¡à ¦¥­¨¥¬ (8.2) á æ¥«ìî
¯¥à¥­¥áâ¨ ª®­áâàãªæ¨¨ ��, ¯®¤®¡­ë¥ â¥®à¥¬¥ 4.1, ¢ �� (H; �). �§ ®¯à¥¤¥«¥­¨© á«¥¤ã¥â, çâ®
¯à¨ �1 2 (h � TOP)[H] (TOP)[Hj�1] � (h � TOP)[H]. �®£¤  ¯à¨ �2 2 (TOP)[Hj�1] ¨¬¥¥¬ ¯ àã
(H[�1];H[�2]) ®¯¥à â®à®¢ ¨§ Fu[E] ¢ H; ¯à¨ íâ®¬ (á¬. ¯à¥¤«®¦¥­¨¥ 7.3)

H[�1] = H[�2] (8.4)

¨, ª ª á«¥¤áâ¢¨¥, cl(H ; �1) = cl(H ; �2). � á¨«ã (3.5), (8.2) ¨ ¯à¥¤«®¦¥­¨ï 7.4 ¤«ï � 2 (h�TOP)[H]
¨ E 2 P 0(P(E)) ¨¬¥¥¬

(� �AS)[E ] = H[� ]1(F0
u
[EjE ]) 2 (� � comp)[H] (8.5)

(á¬. â ª¦¥ (6.1) ¨ (7.8)); (8.5) ï¢«ï¥âáï ¯® áãâ¨ ¤¥«  ¢ à¨ ­â®¬ ¯à¨¬¥­¥­¨ï ¯à¥¤«®¦¥­¨ï 4.1
¢ ãá«®¢¨ïå, ª®£¤  (K; t) ¥áâì ¯¥à¢®¥ ¢ (3.3) �� (­ã«ì¬¥à­ë© ª®¬¯ ªâ), m = m ¨ g = H[� ].
�ç¨âë¢ ¥¬, ª®­¥ç­®, (5.1), (8.2) ¨ (8.3). � (8.5) à¥ «¨§ã¥âáï ¯à¥¤áâ ¢«¥­¨¥ ¨áª®¬®£® �� ¢ ¢¨¤¥
­¥¯à¥àë¢­®£® ®¡à §  ª®¬¯ ªâ  ã/à. �¥£ª® ¢¨¤¥âì (á¬. (2.10), ([8], £«. I)), çâ® 8� 2 (TOP)[H],
8A 2 (� � comp)0[H], 8F 2 Fu[A] 9!z 2 H : F �

) z. � ãç¥â®¬ ¤ ­­®£® á¢®©áâ¢  ¯®« £ ¥¬
¯à¨ � 2 (TOP)[H] ¨ A 2 (� � comp)0[H], çâ® ®¯¥à â®à l� [A] 2 HFu[A] ®¯à¥¤¥«ï¥âáï ãá«®¢¨¥¬
F

�
) l� [A](F) 8F 2 Fu[A]; l� [A] 2 C(Fu[A]; ��[A];H; �) (®¡®á­®¢ ­¨¥ ¯®¤®¡­® ¤®ª § â¥«ìáâ¢ã

¯à¥¤«®¦¥­¨ï 7.1 ¢ [5]). � á¨«ã (3.1) ¨ (8.1)

l� [H ] 2 C(Fu[H ]; �� [H ];H; �) 8� 2 (h� TOP)[H]: (8.6)

�à¥¤«®¦¥­¨¥ 8.1. �á«¨ � 2 (h� TOP)[H], â® H[� ] = l� [H ] � U.

�â¢¥à¦¤¥­¨¥ ¬®¦­® á¢ï§ âì á ¢®§¬®¦­®áâìî \¢¨§ã «¨§ æ¨¨" �� à §¤¥«  3 (á¬. (3.2), (3.13)),
â. ¥.  ¡áâà ªâ­ëå �� ¢ â¥®à¥¬¥ 4.1. �®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ ®¯à¥¤¥«¥­¨©. � ª á«¥¤áâ¢¨¥, ¯à¨
� 2 (h � TOP)[H] ¨ F 2 Fu[E] ¨¬¥¥¬ à ¢¥­áâ¢® H[� ](F) = l� [H ](h1 [F ]) (á¬. à §¤¥« 3). �§ (3.9),
(3.10), (8.2) ¨ (8.3) á«¥¤ã¥â á¢®©áâ¢®: ¥á«¨ � 2 (h�TOP)[H] ¨ E 2 P 0(P(E)), â® H[� ]1(F00

u
[EjE ]) 2

(��comp)[H] ¨ (��AS)[E ] = H[� ]1(F00
u
[EjE ])[h1

� T
U2E

U
�
. �á¯®«ì§ã¥¬ (8.5) ¨ á¢®©áâ¢® «®ª «ì­®©

ã­¨¢¥àá «ì­®áâ¨ �� ¨ ¥£® äà £¬¥­â : ¥á«¨ E 2 P 0(P(E)), �1 2 (h�TOP)[H] ¨ �2 2 (TOP)[Hj�1],
â® ¨§ (8.4), (8.5) á«¥¤ã¥â (�1�AS)[E ] = (�2�AS)[E ] ¨ H[�1]1(F00

u
[EjE ]) = H[�2]1(F00

u
[EjE ]). �§ (8.2),

(8.3) ¨ ¯à¥¤«®¦¥­¨ï 3.1 ¨¬¥¥¬ ¯®«®¦¥­¨¥: ¥á«¨ � 2 (h� TOP)[E] ¨ M 2 P(E), â®

cl(h1(M); �) = H[� ]1('[E](M)) 2 (� � comp)[H]: (8.7)
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� (8.7) ­ ¨¡®«¥¥ ¢ ¦¥­ á«ãç ©, ª®£¤  M | ¯¥à¥á¥ç¥­¨¥ ¬­®¦¥áâ¢ ­¥¯ãáâ®£® á¥¬¥©áâ¢  ¯/¬ E,
®¯à¥¤¥«ïîé¥£® \ á¨¬¯â®â¨ç¥áª¨¥ ®£à ­¨ç¥­¨ï". � á¨«ã (8.7) ¤«ï ¢áïª¨å E 2 P 0(P(E)), �1 2 (h�

TOP)[H] ¨ �2 2 (TOP)[Hj�1] cl(h1
� T
U2E

U
�
; �1) = cl

�
h1
� T
U2E

U
�
; �2
�
(«®ª «ì­ ï ã­¨¢¥àá «ì­®áâì

¬­®¦¥áâ¢  ®æ¥­®ª, â®ç­ëå ¢ áãé¥áâ¢¥­­®¬).

� ¬¥ç ­¨¥ 8.1. �á«¨ � 2 (top)[H], E 2 P 0(P(E)) ¨ E0 | ¯¥à¥á¥ç¥­¨¥ ¢á¥å ¬­®¦¥áâ¢ ¨§ E ,
â® cl(h1(E0); �) � (� �AS)[E ], ¯®áª®«ìªã ¯à¨ U 2 Ef ¨¬¥¥¬ ¢«®¦¥­¨¥ E0 � U ¨, ª ª á«¥¤áâ¢¨¥,
cl(h1(E0); �) � cl(h1(U); �). �§ (4.3), (4.4), (5.1) ¨ (6.2) ¨¬¥¥¬ âà¥¡ã¥¬ãî ®æ¥­ªã �� á­¨§ã.

�¥®à¥¬  8.1. �á«¨ � 2 (h� TOP)[H] ¨ E 2 P 0(P(E)), â®

((� �AS)[Ec] 2 (� � comp)[H])&
�
cl(h1

� \
U2E

U

�
; �

�
2 (� � comp)[H]) (8.8)

¨ ¯à¨ íâ®¬ á¯à ¢¥¤«¨¢® á«¥¤ãîé¥¥ à ¢¥­áâ¢® ¤«ï �� :

(� �AS)[E ] = (� �AS)[Ec] [ cl
�
h1

� \
U2E

U

�
; �

�
: (8.9)

�¢®©áâ¢® (8.8) á«¥¤ã¥â ¨§ (8.5) ¨ (8.7); (8.9) ¯®«ãç ¥¬ ª®¬¡¨­ æ¨¥© (3.9), (3.16), (8.7) ¨ ¯à®-
áâ¥©è¨å á¢®©áâ¢ ®¯¥à æ¨¨ ¢§ïâ¨ï ®¡à § . � ¨á¯®«ì§®¢ ­¨¥¬ á¢®©áâ¢ ª®­ä¨­ «ì­ëå ¯/¬ ­ ¯à -
¢«¥­­®£® ¬­®¦¥áâ¢  ([16], £«. 2) ¯®«ãç ¥¬

�à¥¤«®¦¥­¨¥ 8.2. �á«¨ � 2 (top)[H] ¨ E 2 P 0(P(E)), â® (� � AS)[Ec] ¥áâì ¬­®¦¥áâ¢®
¢á¥å ®æ¥­®ª x 2 H, ¤«ï ª ¦¤®© ¨§ ª®â®àëå áãé¥áâ¢ã¥â ­ ¯à ¢«¥­­®áâì (D;�; f) ¢ ¬­®¦¥áâ¢¥

E n
� T
U2E

U
�
â ª ï, çâ® ¢ë¯®«­¥­® ( 4.1) ¯à¨ r = h.
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