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� D-�������������� ��������� ���������

�¯¥à â®à �¥¬ëæª®£® h (¤àã£®¥  §¢ ¨¥ | ®¯¥à â®à cã¯¥à¯®§¨æ¨¨) ¨£à ¥â ¢ ¦ãî à®«ì ¢
¥«¨¥©®¬   «¨§¥ ¨ ï¢«ï¥âáï ®¡ê¥ªâ®¬ ¬®£®ç¨á«¥ëå ¨áá«¥¤®¢ ¨©   ¯à®âï¦¥¨¨ ¢â®à®©
¯®«®¢¨ë 20-£® ¢¥ª  ([1]). �£® á¢®©áâ¢  ®¯à¥¤¥«ïîâáï á¢®©áâ¢ ¬¨ äãªæ¨¨ f(t; x), t 2 T , x 2 X,
ª®â®à ï ¥£® ¯®à®¦¤ ¥â: h'(t) = f(t; '(t)) (T ¨ X | ®á¨â¥«¨ ¨§¬¥à¨¬®© ¨ á®®â¢¥âáâ¢¥®
â®¯®«®£¨ç¥áª®© áâàãªâãà).

� ç áâ®áâ¨, ãá«®¢¨ï � à â¥®¤®à¨ (\¨§¬¥à¨¬®áâì ¯® t ¨ ¥¯à¥àë¢®áâì ¯® x") ®¡¥á¯¥ç¨¢ -
îâ ¥ â®«ìª® áã¯¥à¯®§¨æ¨®ãî ¨§¬¥à¨¬®áâì (á®ªà é¥®, áã¯¨§¬¥à¨¬®áâì) äãªæ¨¨ f (¨ ç¥
£®¢®àï, ¯à¥®¡à §®¢ ¨¥ ®¯¥à â®à®¬ h ¨§¬¥à¨¬ëå äãªæ¨© ' ¢ ¨§¬¥à¨¬ë¥ h'), ® ¨ ¥¯à¥àë¢-
®áâì ®¯¥à â®à  h ¯® ¬¥à¥ (á¬.,  ¯à., [2], x 17). �§ à ¡®â [3]{[6] (á¬. â ª¦¥ ®¡§®àë¥ áâ âì¨ [7],
[8]) á«¥¤ã¥â, çâ® ¢ ¢¥áì¬  ®¡é¥© á¨âã æ¨¨ ãá«®¢¨ï � à â¥®¤®à¨ à ¢®á¨«ìë â ª  §ë¢ ¥¬®©
áâ ¤ àâ®áâ¨ äãªæ¨¨ f ¨ ¥¯à¥àë¢®áâ¨ ¯® ¬¥à¥ ®¯¥à â®à  h.

�  áâ®ïé¥© áâ âì¥ íâ¨ à¥§ã«ìâ âë ®¡®¡é îâáï ¢ à §«¨çëå  ¯à ¢«¥¨ïå. �®-¯¥à¢ëå,
äãªæ¨ï f ¬®¦¥â ¡ëâì ®¯à¥¤¥«¥  ¥ ¯à¨ ¢á¥å t 2 T , x 2 X,   «¨èì   ¥ª®â®à®¬ ¬®¦¥-
áâ¢¥ 
 � T �X (á¬. ¯® íâ®¬ã ¯®¢®¤ã [6], § ¬¥ç ¨¥ 3), á¢®©áâ¢  ª®â®à®£® ¨£à îâ ®¯à¥¤¥«¥ãî
à®«ì ¢ ®¡áã¦¤ ¥¬ëå ¢®¯à®á å.

�®-¢â®àëå, ¬ë à áá¬ âà¨¢ ¥¬ ¥¯à¥àë¢®áâì äãªæ¨¨ f ¯® x ¨ ¥¯à¥àë¢®áâì ®¯¥à â®à  h
¢ ®¡®¡é¥®¬ á¬ëá«¥. �â® â ª  §ë¢ ¥¬ ï D-¥¯à¥àë¢®áâì, £¤¥ D | ¥ª®â®à®¥ ¬®¦¥áâ¢® ¢
X2.

�-âà¥âì¨å, ¬®£¨¥ ¯à¥¤«®¦¥¨ï ãáâ ®¢«¥ë ¢ á¨âã æ¨¨ ¡¥§ ¬¥àë. � ª ¨ ¢ [3], [4], ®á®¢-
ãî à®«ì §¤¥áì ¨£à ¥â á¯¥æ¨ «ì ï á¨áâ¥¬  < ¯®¤¬®¦¥áâ¢ ¬®¦¥áâ¢  T , á ¯®¬®éìî ª®â®à®©
¢¢®¤¨âáï   «®£ ¯®ïâ¨ï \¯®çâ¨ ¢áî¤ã" ¯à¨  «¨ç¨¨ ¯®«®© ¬¥àë.

�â âìï á®áâ®¨â ¨§ âà¥å ¯ à £à ä®¢. � x 1 ¨§« £ îâáï ¨áå®¤ë¥ ¯à¥¤¯®áë«ª¨ ¨  ç «ìë¥
á¢¥¤¥¨ï ® áã¯¨§¬¥à¨¬®áâ¨ ¨ áâ ¤ àâ®áâ¨. x 2 ¯®á¢ïé¥ ¢ ®á®¢®¬ D-ãá«®¢¨ï¬ � à â¥®¤®à¨.
�®ª §ë¢ ¥âáï, çâ® ®¨ ¤®áâ â®çë ª ª ¤«ï áâ ¤ àâ®áâ¨ ¨ áã¯¨§¬¥à¨¬®áâ¨ äãªæ¨¨ f , â ª ¨
¤«ï D-¥¯à¥àë¢®áâ¨ ®¯¥à â®à  h ¢ á¬ëá«¥ <-áå®¤¨¬®áâ¨, áå®¤¨¬®áâ¨ ¯®çâ¨ ¢áî¤ã ¨ ¯® ¬¥à¥.

� x 3 á®¤¥à¦ âáï £« ¢ë¥ ¯à¥¤«®¦¥¨ï áâ âì¨, ¢ ª®â®àëå ¨§ D-¥¯à¥àë¢®áâ¨ ®¯¥à â®à 
h (¢ â®¬ ¨«¨ ¨®¬ á¬ëá«¥) ¢ë¢®¤ïâáï D-ãá«®¢¨ï � à â¥®¤®à¨ ¤«ï ¯®à®¦¤ îé¥© h áâ ¤ àâ-
®© äãªæ¨¨ f . �à¨ íâ®¬ ¢¥áì¬  áãé¥áâ¢¥ãî à®«ì ¨£à ¥â â¥®à¥¬  �.�.�¥¢¨  [9], [10] ®¡
¨§¬¥à¨¬®áâ¨ ¯à®¥ªæ¨¨ ¨ ¨§¬¥à¨¬®¬ ¢ë¡®à¥.

� áâ âì¥ ¨á¯®«ì§ãîâáï á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï ¨ á®ªà é¥¨ï.
:= | ®¯à¥¤¥«ïîé¥¥ à ¢¥áâ¢®.
¯. ¢. | ¯®çâ¨ ¢áî¤ã; ¯. ¯. ª. | ¯®çâ¨ ¯à¨ ª ¦¤®¬.

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

¤®¢ ¨©, £à â ò 96-01-01613.
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��, ��, ��, ��� | ¨§¬¥à¨¬®¥, â®¯®«®£¨ç¥áª®¥, ¬¥âà¨ç¥áª®¥, á¥¯ à ¡¥«ì®¥ ¬¥âà¨ç¥áª®¥
¯à®áâà áâ¢® á®®â¢¥âáâ¢¥®.

diagX2 := f(x; u) 2 X2 j u = xg | ¤¨ £® «ì ¢ X2.
S(x; r) := fu 2 X j d(u; x) < rg, £¤¥ X | �� á ¬¥âà¨ª®© d.
clB, intB | § ¬ëª ¨¥ ¨ ¢ãâà¥®áâì ¬®¦¥áâ¢  B.
gr' | £à ä¨ª äãªæ¨¨ ' : T' ! X, â. ¥. f(t; x) j t 2 T'; x = '(t)g.

�«ï ¬®¦¥áâ¢  
 � T �X ¯®« £ ¥¬:
prT 
, prX 
 | ¯à®¥ªæ¨¨ 
   T ¨ X;

t, 
x | \¢¥àâ¨ª «ì®¥" ¨ \£®à¨§®â «ì®¥" á¥ç¥¨ï 
, â. ¥.


t := fx 2 X j (t; x) 2 
g; 
x := ft 2 T j (t; x) 2 
g

(®ç¥¢¨¤®, prT 
 =
S
x2X


x, prX 
 =
S
t2T


t).

�«ï äãªæ¨¨ f : 
! Y ¯®« £ ¥¬

f t := f(t; �) : 
t ! Y; fx := f(�; x) : 
x ! Y;

f j

0

| áã¦¥¨¥ äãªæ¨¨ f   ¬®¦¥áâ¢® 
0 � 
.
�á«®¢¨¬áï áç¨â âì áç¥âë¬ ¬®¦¥áâ¢®, à ¢®¬®é®¥  âãà «ì®¬ã àï¤ã ¨«¨ ¥£® ª®¥ç®©

ç áâ¨.

1. �ã¯¨§¬¥à¨¬®áâì ¨ áâ ¤ àâ®áâì

�ãáâì (T;�) | ��, â. ¥. T | ¥¯ãáâ®¥ ¬®¦¥áâ¢®, � | �- «£¥¡à  á ¥¤¨¨æ¥© T . �«¥¬¥âë �
¡ã¤¥¬  §ë¢ âì ¨§¬¥à¨¬ë¬¨ ¬®¦¥áâ¢ ¬¨. �ãáâì, ¤ «¥¥,X |��, BX | �- «£¥¡à  ¡®à¥«¥¢áª¨å
¬®¦¥áâ¢ ¢ X.

�ãªæ¨ï ' : T' ! X, £¤¥ T' � T ,  §ë¢ ¥âáï (�;BX)-¨§¬¥à¨¬®©, ¥á«¨ (8B 2 BX) '�1(B) 2 �
(ª®à®ç¥ '�1(BX) � �). �®¢®ªã¯®áâì ¢á¥å (�;BX)-¨§¬¥à¨¬ëå äãªæ¨© ®¡®§ ç¨¬ ç¥à¥§ h�;BXi
(  «®£¨çë¥ ®¡®§ ç¥¨ï ¨á¯®«ì§ãîâáï ¢ ¤ «ì¥©è¥¬ ¨ ¢ á«ãç ¥ ¤àã£¨å �- «£¥¡à). �¡à â¨¬
¢¨¬ ¨¥   â®, çâ® h�;BXi á®áâ®¨â ¨§ äãªæ¨© ' á® ¢á¥¢®§¬®¦ë¬¨ ®¡« áâï¬¨ ®¯à¥¤¥«¥¨ï
T' 2 �.

� ¦¤®© äãªæ¨¨ ' : T' ! X á®¯®áâ ¢¨¬ ¥¥ \£à ä¨ª-äãªæ¨î" G' : T' ! T �X, G'(t) =
(t; '(t)) (â ª çâ® gr' = G'(T')).

�ãáâì � := � 
 BX | �- «£¥¡à  (á ¥¤¨¨æ¥© T � X), ¯®à®¦¤¥ ï \¯àï¬®ã£®«ì¨ª ¬¨"
A�B, £¤¥ A 2 �, B 2 BX . �¡®§ ç¥¨¥ � ¡ã¤¥â ¯à¨¬¥ïâìáï ¢áî¤ã ¢ ¤ «ì¥©è¥¬.

�¥¬¬  1.1. �á«¨ ' 2 h�;BXi, â® G' 2 h�;�i.

�®ª § â¥«ìáâ¢®. �á«¨ A 2 �, B 2 BX , â® G�1' (A�B) = A
T
'�1(B) 2 �. �®íâ®¬ã G�1' (�) �

�.

�áî¤ã ¢ ¤ «ì¥©è¥¬ 
 ®¡®§ ç ¥â ¥¯ãáâ®¥ ¬®¦¥áâ¢® ¢ T �X. �®«®¦¨¬ U
 := f' : T' !
X j gr' � 
g, V
 := U


T
h�;BXi (¢®§¬®¦® V
 = ;).

� áá¬®âà¨¬ äãªæ¨î f : 
 ! Y , £¤¥ Y | ��. �«ï ' 2 U
 ¯®«®¦¨¬ h' := f � G', â. ¥.
h'(t) = f(t; '(t)), t 2 T'. � ª¨¬ ®¡à §®¬, äãªæ¨ï f ¯®à®¦¤ ¥â ®¯¥à â®à h, á®¯®áâ ¢«ïîé¨©
ª ¦¤®© äãªæ¨¨ ' 2 U
 äãªæ¨î h' : T' ! Y . �¯¥à â®à h  §ë¢ ¥âáï ®¯¥à â®à®¬ �¥¬ëæª®£®

¨«¨ ®¯¥à â®à®¬ áã¯¥à¯®§¨æ¨¨.

�¯à¥¤¥«¥¨¥ 1.1. �ãªæ¨ï f : 
! Y  §ë¢ ¥âáï [2] (¯à¨ ¤ ®© �- «£¥¡à¥ �) áã¯¨§¬¥à¨-
¬®©, ¥á«¨ h(V
) � h�;BY i.
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�«¥¤ãï [3], [4], ¯®«®¦¨¬

< := fT0 � T j [A � T n T0 ) A 2 �]g;

â. ¥. ¬®¦¥áâ¢® ¢å®¤¨â ¢ á¨áâ¥¬ã <, ¥á«¨ ¢á¥ ¯®¤¬®¦¥áâ¢  ¥£® ¤®¯®«¥¨ï (¤® T ) ¨§¬¥à¨¬ë.
�¨áâ¥¬  < ®¡« ¤ ¥â ®ç¥¢¨¤ë¬¨ á¢®©áâ¢ ¬¨: T 2 <, < � �, < § ¬ªãâ  ®â®á¨â¥«ì® ¯¥à¥å®¤ 
ª  ¤¬®¦¥áâ¢ ¬ (¢ ¯à¥¤¥« å T ) ¨ ®â®á¨â¥«ì® áç¥âëå ¯¥à¥á¥ç¥¨©. � ª¨¬ ®¡à §®¬, < |
�-ä¨«ìâà �- «£¥¡àë �. �®«¥¥ â®£®, < ï¢«ï¥âáï  ¨¡®«ìè¨¬ ¨§ �-ä¨«ìâà®¢ �, ®¡« ¤ îé¨å
á¢®©áâ¢®¬: ¥á«¨ A 2 � ¨ B � T nA, â® B 2 �.

�ç¥¢¨¤®, ¥á«¨ ®¤®â®ç¥çë¥ ¬®¦¥áâ¢  ¢ T ¨§¬¥à¨¬ë, â® ¤®¯®«¥¨ï ª áç¥âë¬ ¬®¦¥-
áâ¢ ¬ ¢å®¤ïâ ¢ <; ¥á«¨   � § ¤   ¯®« ï ¬¥à , â® ¤®¯®«¥¨ï ª ¬®¦¥áâ¢ ¬ ã«¥¢®© ¬¥àë
¢å®¤ïâ ¢ <.

� ç¥¨¥ á¨áâ¥¬ë < á®áâ®¨â ¢ â®¬, çâ® ¥á«¨ T0 2 <, â® «î¡ ï äãªæ¨ï ' : T n T0 ! X

(�;BX)-¨§¬¥à¨¬ .
�«ï äãªæ¨¨ f : 
! Y ¨ ¬®¦¥áâ¢  T0 � T ¯®«®¦¨¬


0 := 

\
(T0 �X); f0 := f

��

0

:

�®«®¦¨¬ ¤ «¥¥ �
T

 := fM

T

 jM 2 �g. �ç¥¢¨¤®, �

T

 ï¢«ï¥âáï �- «£¥¡à®© á ¥¤¨¨æ¥©


.

�¯à¥¤¥«¥¨¥ 1.2. [3], [4]. �ãªæ¨ï f : 
 ! Y  §ë¢ ¥âáï áâ ¤ àâ®©, ¥á«¨ (9T0 2 <)
f0 2 h�

T

;BY i.

�á«¨ 
 2 �, â® áâ ¤ àâ®áâì f ®§ ç ¥â, çâ® ¯à¨ ¥ª®â®à®¬ T0 2 < f0 2 h�;BY i. �é¥
¡®«¥¥ ¯à®áâ ï á¨âã æ¨ï: f áâ ¤ àâ , ¥á«¨ f 2 h�;BY i (¯à¨ íâ®¬, ®ç¥¢¨¤®, ¥®¡å®¤¨¬®, çâ®¡ë

 2 �).

�¥®à¥¬  1.1. �á«¨ äãªæ¨ï f áâ ¤ àâ , â® ®  áã¯¨§¬¥à¨¬ .

�®âï íâ  â¥®à¥¬  | ç áâë© á«ãç © â¥®à¥¬ë 2 ¨§ [3], [4], ¯à¨¢¥¤¥¬ ¤«ï ã¤®¡áâ¢  çâ¥¨ï ¥¥
¤®ª § â¥«ìáâ¢®.

�®ª § â¥«ìáâ¢®. �ãáâì ' 2 V
¨ C 2 BY . � ª ª ª h' = f �G', â® (h')�1(C) = G�1' [f�1(C)].
�ãáâì T0 | ¬®¦¥áâ¢® ¨§ ®¯à¥¤¥«¥¨ï 1.3. �®«®¦¨¬

P := f�1(C)
\


0 = f�1
0
(C); Q := f�1(C) n 
0:

�®£¤  P =M
T

, £¤¥ M 2 �. �âáî¤  ¨ ¨§ «¥¬¬ë 1.1 á«¥¤ã¥â

G�1' (P ) = G�1' (M)
\
T' 2 �:

� «¥¥, â. ª. G�1' (Q) � T n T0 ¨ T0 2 <, â® G�1' (Q) 2 �. �«¥¤®¢ â¥«ì®,

(h'�1)(C) = G�1' (P )
[
G�1' (Q) 2 �: �

2. D-ãá«®¢¨ï � à â¥®¤®à¨ ¨ á«¥¤áâ¢¨ï ¨§ ¨å

2.1. �«ï äãªæ¨©, ®¯à¥¤¥«¥ëå   �� X, ¢¢¥¤¥¬ ¯®ïâ¨¥ ¥¯à¥àë¢®áâ¨, ¡®«¥¥ ®¡é¥¥, ç¥¬
®¡ëç ï ¥¯à¥àë¢®áâì. � íâ®© æ¥«ìî § ä¨ªá¨àã¥¬ ¢ X2 ¬®¦¥áâ¢® D, á®¤¥à¦ é¥¥ diagX2, ¨
à áá¬®âà¨¬ ¥£® \¢¥àâ¨ª «ìë¥" á¥ç¥¨ï Dx := fu 2 X j (x; u) 2 Dg. �ç¥¢¨¤®, (8x 2 X) x 2 Dx.

�¯à¥¤¥«¥¨¥ 2.1. �ãªæ¨ï F : XF ! Y , £¤¥ XF � X,   Y | ��,  §ë¢ ¥âáï D-

¥¯à¥àë¢®© ¢ â®çª¥ x 2 XF , ¥á«¨ ¥¥ áã¦¥¨¥   ¬®¦¥áâ¢® XF

T
Dx ¥¯à¥àë¢® ¢ â®çª¥ x.
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�ç¥¢¨¤®, ¨§ ®¡ëç®© ¥¯à¥àë¢®áâ¨ á«¥¤ã¥â D-¥¯à¥àë¢®áâì, ¯à¨ç¥¬ ¥á«¨ x 2 intDx, â®
®¡¥ ¥¯à¥àë¢®áâ¨ (¢ â®çª¥ x) à ¢®á¨«ìë (â ª ¡ã¤¥â, ¢ ç áâ®áâ¨, ¤«ï ¢á¥å x, ¥á«¨ D = X2).

�à¨¢¥¤¥¬ ¥áª®«ìª® ¯à¨¬¥à®¢.
a) D = diagX2, â. ¥. (8x 2 X) Dx = fxg. �®£¤  «î¡ ï äãªæ¨ï F : XF ! Y D-¥¯à¥àë¢ 

  XF .
b) X = R, Dr = f(x; u) j u � xg, Dl = f(x; u) j u � xg. �®£¤  Dr- (Dl) ¥¯à¥àë¢®áâì | íâ®

¥¯à¥àë¢®áâì á¯à ¢  (á®®â¢¥âáâ¢¥® á«¥¢ ).
c) X | â®¯®«®£¨ç¥áª®¥ ¯à®¨§¢¥¤¥¨¥ ¯à®áâà áâ¢ Xi, i = 1;m, â. ¥.

X = fx = (x1; : : : ; xm) j xi 2 Xi; i = 1;mg:

�®«®¦¨¬ D =
mS
p=1

Dp, £¤¥

Dp = f(x; u) 2 X2 j xi = ui; i 6= pg; p = 1;m:

�®£¤  Dp-¥¯à¥àë¢®áâì | íâ® ¥¯à¥àë¢®áâì ¯® p-© ¯¥à¥¬¥®©,   D-¥¯à¥àë¢®áâì | ¥¯à¥-
àë¢®áâì ¯® ª ¦¤®© ¯¥à¥¬¥®© ¢ ®â¤¥«ì®áâ¨.

�ãáâì â¥¯¥àì X | ��, SD(x; r) := S(x; r)
T
Dx. �ã¤¥¬ £®¢®à¨âì, çâ® P D-¯«®â® ¢ Q (P

¨ Q | ¬®¦¥áâ¢  ¢ X), ¥á«¨ 8(x 2 Q; r > 0) 9u 2 P
T
SD(x; r). �á®, çâ® ¥á«¨ D = X2, â®

D-¯«®â®áâì á®¢¯ ¤ ¥â á ®¡ëç®© ¯«®â®áâìî.

�¯à¥¤¥«¥¨¥ 2.2. �®¦¥áâ¢® 
  §ë¢ ¥âáï D-¤®¯ãáâ¨¬ë¬, ¥á«¨ áãé¥áâ¢ã¥â â ª®¥ áç¥â-
®¥ ¬®¦¥áâ¢® X0 � X, çâ® (8t 2 prT 
) 
t

T
X0 D-¯«®â® ¢ 
t.

�à¨¢¥¤¥¬ ¥ª®â®àë¥ ¯à¨¬¥àë.
1) �á«¨ X | ���, D = X2 ¨ (8t 2 prT 
) 
t � cl(int
t), â® 
 D-¤®¯ãáâ¨¬®.
2) �á«¨ D = diagX2, â® 
 D-¤®¯ãáâ¨¬® â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  prX 
 | áç¥â®¥

¬®¦¥áâ¢®.
3) � áá¬®âà¨¬ ¯à¨¬¥à c), ª®£¤  X = Rm. �®£¤  Dx

p , p = 1;m, | íâ® ¯àï¬ë¥, ¯ à ««¥«ìë¥
ª®®à¤¨ âë¬ ®áï¬, ¯à®å®¤ïé¨¥ ç¥à¥§ â®çªã x. �®ª ¦¥¬, çâ® ¬®¦¥áâ¢® 
 := T � Rm ¨
Dp-¤®¯ãáâ¨¬®, p = 1;m, ¨ D-¤®¯ãáâ¨¬®. �¥©áâ¢¨â¥«ì®, ¯ãáâì X0 | ¯à®¨§¢®«ì®¥ áç¥â®¥
¬®¦¥áâ¢® ¢ Rm. �®£¤  áç¥âë ¥£® ¯à®¥ªæ¨¨ Ui   ª®®à¤¨ âë¥ ®á¨,

Ui := fa 2 R j (9u 2 X0) ui = ag; i = 1;m:

�®§ì¬¥¬ ¢ Rm â ªãî â®çªã x = (x1; : : : ; xm), çâ® xi =2 U i, i = 1;m. �®£¤  Dx
p

T
X0 = ;, p = 1;m.

�®íâ®¬ã ¬®¦¥áâ¢® X0 ¨ Dp-¯«®â®, p = 1;m, ¨ D-¯«®â® ¢ 
t = Rm.

�¯à¥¤¥«¥¨¥ 2.3. D-ãá«®¢¨ï¬¨ � à â¥®¤®à¨ ¤«ï äãªæ¨¨ f : 
 ! Y , £¤¥ X ¨ Y | ��,
 §ë¢ îâáï ãá«®¢¨ï:

(C1) (8x 2 prX 
) fx 2 h�;BY i;
(C2) (9T0 2 <) 8t 2 prT 
0 äãªæ¨ï f t D-¥¯à¥àë¢    
t.

�á«¨ D = X2,   � § ¤   ¬¥à  �, ¯à¨ç¥¬ < = fE 2 � j �(T n E) = 0g (®âáî¤ , ªáâ â¨,
á«¥¤ã¥â ¯®«®â  ¬¥àë), â® ®¯à¥¤¥«¥¨¥ 2.3 ¤ ¥â ®¡ëçë¥ ãá«®¢¨ï � à â¥®¤®à¨ (¨§¬¥à¨¬®áâì
¯® t ¯à¨ ª ¦¤®¬ x ¨ ¥¯à¥àë¢®áâì ¯® x ¯. ¯. ª. t). � ¬¥â¨¬, çâ® ¤«ï ¢ë¯®«¥¨ï ãá«®¢¨ï (C1)
¥®¡å®¤¨¬®, çâ®¡ë (8x 2 prX 
) 
x 2 �, â. ¥. ¢á¥ \£®à¨§®â «ìë¥" á¥ç¥¨ï ¬®¦¥áâ¢  
 ¡ë«¨
¨§¬¥à¨¬ë.

2.2. �«¥¤ãîé ï â¥®à¥¬ , ¨£à îé ï ¢ ¦ãî à®«ì ¢ ¤ «ì¥©è¥¬, ãáâ ®¢«¥  ¢ [3], [4].
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�¥®à¥¬  2.1. �ãáâì ¢ë¯®«ïîâáï ãá«®¢¨ï: 1) X ¨ Y | ��; 2) ¢á¥ \£®à¨§®â «ìë¥"

á¥ç¥¨ï ¬®¦¥áâ¢  D ï¢«ïîâáï ¡®à¥«¥¢áª¨¬¨ ¬®¦¥áâ¢ ¬¨ ¢ X, â. ¥.

(8u 2 X) Du := fx 2 X j (x; u) 2 Dg 2 BX ; (2.1)

3) ¬®¦¥áâ¢® 
 D-¤®¯ãáâ¨¬®; 4) äãªæ¨ï f : 
! Y ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (C1) ¨ (C2).
�®£¤  äãªæ¨ï f áâ ¤ àâ ; â®ç¥¥ £®¢®àï, f0 2 h�

T

;BY i, £¤¥ T0 | ¬®¦¥áâ¢® ¨§

ãá«®¢¨ï (C2).

�®ª § â¥«ìáâ¢®. �ãáâì C | § ¬ªãâ®¥ ¬®¦¥áâ¢® ¢ Y . �®«®¦¨¬

Cn := fy 2 Y j �(y;C) < 1=ng; n = 1; 2; : : : ;

£¤¥ � | ¬¥âà¨ª  ¢ Y . �®£¤  (á¬. [4], â¥®à¥¬  3)

f�1
0
(C) = 
0

\ \

n

[

v2X0

f�1v (Cn)� [S(v; 1=n)
\
Dv];

£¤¥ X0 | áç¥â®¥ ¬®¦¥áâ¢® ¨§ ®¯à¥¤¥«¥¨ï 2.2. �âáî¤  á«¥¤ã¥â, çâ® f�10 (C) 2 �
T

. �®íâ®¬ã

f0 2 h�
T

;BY i.

�â¬¥â¨¬, çâ® ãá«®¢¨¥ ¡®à¥«¥¢®áâ¨ \¢¥àâ¨ª «ìëå" á¥ç¥¨© Dx ¬®¦¥áâ¢  D, ¯à¥¤¯®« £ ¥-
¬®¥ ¢ [3], [4] (¢ ¤àã£¨å ®¡®§ ç¥¨ïå), ¢ â¥®à¥¬¥ 2.1 ¥ âà¥¡ã¥âáï.

� ¬¥ç ¨¥ 2.1. �§ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 2.1 ¢¨¤®, çâ® ¥¥ ãá«®¢¨ï ¬®¦® ¥áª®«ìª®
®á« ¡¨âì. � ¨¬¥®, ¬®¦® ¯à¥¤¯®« £ âì: 1) ¬®¦¥áâ¢® 
0 (  ¥ 
) D-¤®¯ãáâ¨¬®; 2) (8v 2

2 X0

T
prX 
0) fv 2 h�;BY i (¢¬¥áâ® ãá«®¢¨ï (C1)) ¨ Dv 2 BX (¢¬¥áâ® ãá«®¢¨ï (2.1)).

�áâ â¨, ¨§ íâ¨å ãá«®¢¨© (  â¥¬ ¡®«¥¥ ¨§ ãá«®¢¨© â¥®à¥¬ë 2.1) ¢ëâ¥ª ¥â, çâ® prT 
 2 � ¨ ¤«ï

 áãé¥áâ¢ã¥â ¨§¬¥à¨¬ë© \á¥«¥ªâ®à", â. ¥. â ª ï (�;BX)-¨§¬¥à¨¬ ï äãªæ¨ï ' : prT 
! X, çâ®
gr' � 
 (á«¥¤®¢ â¥«ì®, V
 6= ;).

�¥©áâ¢¨â¥«ì®, «¥£ª® ¯à®¢¥à¨âì, çâ®

prT 
0 =
[

v2X0


0v 2 �:

� ª ª ª prT 
 n T0 2 �, â® ¨ prT 
 2 �. � «¥¥, ¯ãáâì X0

T
prX 
0 = fv1; v2; : : : g. �®«®¦¨¬

T1 = 
0v1 ; Tn = 
0vn n
[

m<n


0vm ; n = 2; 3; : : :

�ç¥¢¨¤®, ¬®¦¥áâ¢  Tn ¨§¬¥à¨¬ë, ¯®¯ à® ¥ ¯¥à¥á¥ª îâáï ¨
S
Tn = prT 
0. �áâ ¥âáï ¯®«®-

¦¨âì '(t) = vn, t 2 Tn, n = 1; 2; : : : ; ¨ ¯à®¤®«¦¨âì äãªæ¨î '   prT 
 n T0 â ª, çâ®¡ë gr' � 
.

� ¬¥ç ¨¥ 2.2. D-¤®¯ãáâ¨¬®áâì ¬®¦¥áâ¢  
 (¨«¨ 
0) ¥ ¥®¡å®¤¨¬  ¤«ï áâ ¤ àâ®áâ¨
äãªæ¨¨ f , ã¤®¢«¥â¢®àïîé¥© D-ãá«®¢¨ï¬ � à â¥®¤®à¨.

�¥©áâ¢¨â¥«ì®, ¯ãáâì äãªæ¨ï f : T � Rm ! Y (Y | ��) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬:
1) (8x 2 Rm) fx 2 h�;BY i; 2) (9T0 2 <) 8t 2 T0 äãªæ¨ï f t ¥¯à¥àë¢  ¢ ª ¦¤®© â®çª¥
x = (x1; : : : ; xm) ¯® ª ¦¤®¬ã ¯¥à¥¬¥®¬ã xi, i = 1;m. �®£¤  (á¬. [3], [4]) äãªæ¨ï f áâ ¤ àâ .
� «¥¥, ãá«®¢¨¥ 2) ®§ ç ¥â, çâ® äãªæ¨ï f t D-¥¯à¥àë¢    Rm, £¤¥ D ®¯à¥¤¥«¥® ¢ ¯à¨¬¥-
à å á) ¨ 3) (¯. 2.1). � ª¨¬ ®¡à §®¬, ¢ë¯®«ïîâáï ãá«®¢¨ï (C1) ¨ (C2). � â® ¦¥ ¢à¥¬ï T �Rm ( 
â ª¦¥ T0 �Rm) ¥ ï¢«ï¥âáï D-¤®¯ãáâ¨¬ë¬ ¬®¦¥áâ¢®¬.

�®«¥¥ ¯à®áâ®© ¯à¨¬¥à: T = [0; 1], � | �- «£¥¡à  ¨§¬¥à¨¬ëå ¯® �¥¡¥£ã ¬®¦¥áâ¢ ¢ T (â®£¤ ,
®ç¥¢¨¤®, < = fE 2 � j �E = 1g, £¤¥ � | ¬¥à  �¥¡¥£ ), X = Y = R, D = R2, 
 = diag T 2,
f(t; x) = 1 8(t; x) 2 
. �®£¤  äãªæ¨ï f , ®ç¥¢¨¤®, ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (C1) ¨ (C2) (ª ª,
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¢¯à®ç¥¬, ¨ «î¡ ï äãªæ¨ï f : 
 ! R) ¨ áâ ¤ àâ , å®âï 
 ¥ ï¢«ï¥âáï D-¤®¯ãáâ¨¬ë¬ ¬®-
¦¥áâ¢®¬.

�¥¬ ¥ ¬¥¥¥, ®¯ãáâ¨âì ãá«®¢¨¥ D-¤®¯ãáâ¨¬®áâ¨ ¢ â¥®à¥¬¥ 2.1 ¥«ì§ï. �¥©áâ¢¨â¥«ì®, ¢
¯à¨¢¥¤¥®¬ â®«ìª® çâ® ¯à¨¬¥à¥ ¨§¬¥¨¬ äãªæ¨î f , ¯®«®¦¨¢ (8(t; x) 2 
) f1(t; x) = g(t),
£¤¥ g : [0; 1]! R | ¥¨§¬¥à¨¬ ï ¯® �¥¡¥£ã äãªæ¨ï. �ç¥¢¨¤®, äãªæ¨ï f1 ¥ áã¯¨§¬¥à¨¬ ,  
á«¥¤®¢ â¥«ì®, ¥ áâ ¤ àâ .

�§ â¥®à¥¬ 1.1 ¨ 2.1 ¢ëâ¥ª ¥â

�«¥¤áâ¢¨¥ 2.1. � ãá«®¢¨ïå â¥®à¥¬ë 2.1 äãªæ¨ï f áã¯¨§¬¥à¨¬ .

�¥©ç á ¬ë ¯®ª ¦¥¬, çâ® áã¯¨§¬¥à¨¬®áâì äãªæ¨¨ f á®åà ¨âáï, ¥á«¨ (�2) § ¬¥¨âì ¡®«¥¥
®¡é¨¬ ãá«®¢¨¥¬ (â ª áª § âì, «®ª «ìë¬ ãá«®¢¨¥¬ D-¥¯à¥àë¢®áâ¨ äãªæ¨¨ f t).

�¥¬¬  2.1. �ãáâì ' 2 V
 ¨ ¯ãáâì ¢ë¯®«ïîâáï ãá«®¢¨ï â¥®à¥¬ë 2.1, ªà®¬¥ (�2), ª®â®à®¥
§ ¬¥ï¥â ãá«®¢¨¥

(�2') 9A' 2 < (8t 2 T'
T
A') äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t).

�®£¤  h' 2 h�;BY i.

�®ª § â¥«ìáâ¢®. �â¢¥à¦¤¥¨¥ «¥¬¬ë á«¥¤ã¥â ¨§ à ¢¥áâ¢ 

A'
\
(h'�1)(C) = A'

\\

n

[

v2X0

f�1v (Cn)
\
'�1[S(v; 1=n)

\
Dv];

£¤¥ X0, C ¨ Cn | â¥ ¦¥, çâ® ¨ ¢ â¥®à¥¬¥ 2.1.

�§ «¥¬¬ë 2.1 ¥¯®áà¥¤áâ¢¥® á«¥¤ã¥â

�¥®à¥¬  2.2. �ãáâì ¢ë¯®«ïîâáï ãá«®¢¨ï â¥®à¥¬ë 2.1, ªà®¬¥ (�2), ¨ 8' 2 V
 ¨¬¥¥â

¬¥áâ® (�2'). �®£¤  äãªæ¨ï f áã¯¨§¬¥à¨¬ .

�¥®à¥¬  2.3. �ãáâì (T;�) | ��, X | ��� á ¬¥âà¨ª®© d. �®£¤ , ¥á«¨ ' 2 h�;BXi ¨
�(t; x) := d('(t); x), t 2 T', x 2 X, â® � 2 h�;BRi (â ª çâ® äãªæ¨ï � áâ ¤ àâ ).

�®ª § â¥«ìáâ¢®. �à¨¬¥¨¬ ª äãªæ¨¨ � â¥®à¥¬ã 2.1. � ¤ ®© á¨âã æ¨¨ 
 = T'�X 2 �,
D = X2, â ª çâ® ¬®¦¥áâ¢® 
 D-¤®¯ãáâ¨¬®. � «¥¥, â. ª. 8(x 2 X; r > 0) ft j �(t; x) < rg =
'�1[S(x; r)] 2 �,   8t 2 T' äãªæ¨ï �t ¥¯à¥àë¢    X, â® ¢ë¯®«ïîâáï ãá«®¢¨ï (�1) ¨ (�2),
¯à¨ç¥¬ T0 = T . �®íâ®¬ã (á ãç¥â®¬ â®£®, çâ® 
 2 �) � 2 h�;BRi.

�§ â¥®à¥¬ 1.1 ¨ 2.3 ¢ëâ¥ª ¥â å®à®è® ¨§¢¥áâ®¥

�«¥¤áâ¢¨¥ 2.2. �ãáâì (T;�) | ��, X | ���. �®£¤ , ¥á«¨ '; 2 h�;BXi, ¯à¨ç¥¬ T' = T ,
â® d['(�);  (�)] 2 h�;BRi.

�â¬¥â¨¬ ¥é¥, çâ® ¢ ãá«®¢¨ïå â¥®à¥¬ë 2.3 gr' 2 � (â. ª. gr' = ��1f0g).
2.3. � ¯®¬®éìî á¨áâ¥¬ë < ¬®¦® ®¯à¥¤¥«¨âì íª¢¨¢ «¥â®áâì äãªæ¨© ' : T ! X, ª®â®à ï

®¡®¡é ¥â ¯®ïâ¨¥ �-íª¢¨¢ «¥â®áâ¨ (â. ¥. à ¢¥áâ¢  �-¯. ¢.), £¤¥ � | ¯®« ï ¬¥à    �.

�¯à¥¤¥«¥¨¥ 2.4. �ãªæ¨¨ '; : T ! X  §ë¢ îâáï <-íª¢¨¢ «¥âë¬¨ (§ ¯¨áì ' <
�  ),

¥á«¨ ft 2 T j '(t) =  (t)g 2 <.

�¢®©áâ¢  ®â®è¥¨ï íª¢¨¢ «¥â®áâ¨ ¯à¨ íâ®¬, ®ç¥¢¨¤®, ¢ë¯®«ïîâáï.

�¯à¥¤¥«¥¨¥ 2.5. �®á«¥¤®¢ â¥«ì®áâì äãªæ¨© 'n : T ! X, £¤¥ X | ��,  §ë¢ ¥âáï
<-áå®¤ïé¥©áï ª äãªæ¨¨ ' : T ! X (§ ¯¨áì: 'n

<
�! '), ¥á«¨ ft 2 T j 'n(t) �!

n
'(t)g 2 <.
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<-áå®¤¨¬®áâì ®¡« ¤ ¥â ¥ª®â®àë¬¨ á¢®©áâ¢ ¬¨, ¯à¨áãé¨¬¨ áå®¤¨¬®áâ¨ �-¯. ¢.,   ¨¬¥®:
¥á«¨ 'n

<
�! ',  n

<
�!  ¨ (8n) 'n

<
�  n, â® '

<
�  ; ¥á«¨ 'n

<
�! ', ¯à¨ç¥¬ (8n) 'n

<
�  n ¨

'
<
�  , â®  n

<
�!  .

�ãáâì X | ��. �®«®¦¨¬

h�;BXiT = f' 2 h�;BXi j T' = Tg:

�ç¥¢¨¤®, ¥á«¨ ' 2 h�;BXiT ,    
<
� ', â® ¨  2 h�;BXiT ; ¥á«¨ 'n

<
�! ', ¯à¨ç¥¬ (8n)

'n 2 h�;BXiT , â® ¨ ' 2 h�;BXiT .
�ãáâì 
 � T �X, ¯à¨ç¥¬ prT 
 = T . �®«®¦¨¬

N
 := f' : T ! X j gr' � 
g = U

\
f' j T' = Tg:

�ãáâì ®¯¥à â®à h ¯®à®¦¤¥ äãªæ¨¥© f : 
! Y (Y | ��). �á®, çâ® ¥á«¨ '; 2 N
 ¨ ' <
�  ,

â® h' <
� h . �â® ¯®§¢®«ï¥â à áá¬ âà¨¢ âì ®¯¥à â®à h   ¬®¦¥áâ¢¥ ª« áá®¢ <-íª¢¨¢ «¥âëå

äãªæ¨©,   ª®â®àë¥ à á¯ ¤ ¥âáï N
. �¤ ª® ¬ë ¡ã¤¥¬ ¯®-¯à¥¦¥¬ã áç¨â âì, çâ® h ®¯à¥¤¥«¥
  ¨¤¨¢¨¤ã «ìëå äãªæ¨ïå.

�¯à¥¤¥«¥¨¥ 2.6. �¯¥à â®à h  §ë¢ ¥âáï D-¥¯à¥àë¢ë¬ ¢ â®çª¥ ' 2 N
 ¢ á¬ëá«¥ <-

áå®¤¨¬®áâ¨ ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï: ¥á«¨ 'n 2 N
, ¯à¨ç¥¬ 8t 2 T ('(t); 'n(t)) 2 D, n =

1; 2; : : : ; ¨ 'n
<
�! ', â® h'n

<
�! h'.

�®«®¦¨¬
W
 := f' 2 h�;BXiT j gr' � 
g = V


\
f' j T' = Tg:

�§ § ¬¥ç ¨ï 2.1, á«¥¤áâ¢¨ï 2.1 ¨ ãá«®¢¨ï (�2) ¢ëâ¥ª ¥â

�¥®à¥¬  2.4. �ãáâì ¢ë¯®«¥ë ãá«®¢¨ï â¥®à¥¬ë 2.1. �®£¤  W
 6= ;, h(W
) � h�;BY i ¨
®¯¥à â®à h D-¥¯à¥àë¢¥   W
 ¢ á¬ëá«¥ <-áå®¤¨¬®áâ¨.

�¢¨¤ã â¥®à¥¬ë 2.2 ãâ¢¥à¦¤¥¨¥ â¥®à¥¬ë 2.4 ®áâ ¥âáï ¢ á¨«¥, ¥á«¨ ãá«®¢¨¥ (�2) § ¬¥¨âì
¡®«¥¥ ®¡é¨¬ (\«®ª «ìë¬") ãá«®¢¨¥¬:

(LC2) 8' 2W
 (9A' 2 <) 8t 2 A' äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t).
�àã£¨¬¨ á«®¢ ¬¨, (LC2) ®§ ç ¥â, çâ® 8' 2W
 ¢ë¯®«ï¥âáï ãá«®¢¨¥ (�2').
2.4. � áá¬®âà¨¬ ¢®¯à®á ® D-¥¯à¥àë¢®áâ¨ ®¯¥à â®à  h ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ ¯. ¢. ¨ ¯® ¬¥à¥.

�ãáâì   �- «£¥¡à¥ � § ¤   ¥®âà¨æ â¥«ì ï áç¥â®- ¤¤¨â¨¢ ï ¬¥à  �,   X | ��� á ¬¥âà¨-
ª®© d. �á«¨ 'n 2 h�;BXiT , n = 0; 1; 2; : : : ; â® ¯® á«¥¤áâ¢¨î 2.2 d['0(�); 'n(�)] 2 h�;BRi, n = 1; 2; : : :
� ç¨â, ¬®¦® £®¢®à¨âì ® áå®¤¨¬®áâ¨ ¯® ¬¥à¥: 'n

�
�! '0   ¬®¦¥áâ¢¥ A 2 �, ¥á«¨ (8� > 0)

�ft 2 A j d['0(t); 'n(t)] > �g �!
n

0.

� «¥¥, ¢ ®¯à¥¤¥«¥¨¨ 2.7 ¨ «¥¬¬ å 2.2 ¨ 2.3 ¯à¥¤¯®« £ ¥âáï  ¯à¨®à¨, çâ® äãªæ¨ï f : 
! Y ,
£¤¥ prT 
 = T ,   Y | ���, ¯®à®¦¤ ¥â ®¯¥à â®à h, ¤«ï ª®â®à®£® h(W
) � h�;BY i.

�¯à¥¤¥«¥¨¥ 2.7. �¯¥à â®à h  §ë¢ ¥âáïD-¥¯à¥àë¢ë¬ ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ �-¯. ¢. (D-
¥¯à¥àë¢ë¬ ¯® ¬¥à¥) ¢ â®çª¥ ' 2 W
 ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï: ¥á«¨ 'n 2 W
, ¯à¨ç¥¬ 8t 2 T

('(t); 'n(t)) 2 D, n = 1; 2; : : : ; ¨ 'n ! ' �-¯. ¢.   T (á®®â¢¥âáâ¢¥®, 'n
�
�! '   ª ª®¬-«¨¡®

¬®¦¥áâ¢¥ A á ª®¥ç®© ¬¥à®©), â® h'n ! h' �-¯. ¢.   T (á®®â¢¥âáâ¢¥®, h'n
�
�! h'   A).

�§ ª« áá¨ç¥áª¨å â¥®à¥¬ �¥¡¥£  ¨ �¨áá  (á¬.,  ¯à., [11], £«. 6, x 5) ¢ëâ¥ª ¥â

�¥¬¬  2.2. �á«¨ ®¯¥à â®à h D-¥¯à¥àë¢¥ ¢ â®çª¥ ' 2W
 ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ �-¯. ¢.,

â® ® D-¥¯à¥àë¢¥ ¯® ¬¥à¥ ¢ íâ®© â®çª¥.

�§ «¥¬¬ë 2.2 á«¥¤ã¥â
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�¥¬¬  2.3. �á«¨ ' 2W
 ¨ �-¯. ¯. ª. t äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t), â® ®¯¥à â®à
h D-¥¯à¥àë¢¥ ¢ â®çª¥ ' ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ �-¯. ¢.,   § ç¨â ¨ ¯® ¬¥à¥.

�§ § ¬¥ç ¨ï 2.1, á«¥¤áâ¢¨ï 2.1 ¨ «¥¬¬ë 2.3 ¢ëâ¥ª ¥â

�¥®à¥¬  2.5. �ãáâì ¢ ãá«®¢¨ïå â¥®à¥¬ë 2.1 X ¨ Y | ���, prT 
 = T ¨ �(T n T0) = 0 (T0
| ¬®¦¥áâ¢® ¨§ ãá«®¢¨ï (�2)). �®£¤  W
 6= ;, h(W
) � h�;BY i ¨ h D-¥¯à¥àë¢¥   W
 ¢

á¬ëá«¥ áå®¤¨¬®áâ¨ �-¯. ¢. (¨ ¢ á¨«ã «¥¬¬ë 2.2 ¯® ¬¥à¥).

� ¬¥â¨¬, çâ® ãá«®¢¨¥ â¥®à¥¬ë 2.5 ¬®¦® ®á« ¡¨âì, § ¬¥¨¢ (�2) ãá«®¢¨¥¬ (LC2), ¢ ª®â®à®¬
�(T n A') = 0.

� § ª«îç¥¨¥ ¯ à £à ä  ¯à¨¢¥¤¥¬ ã¤®¡ë© ¤«ï ¬®£¨å ¯à¨«®¦¥¨© ç áâë© á«ãç © â¥®à¥-
¬ë 2.5.

�«¥¤áâ¢¨¥ 2.3. �ãáâì ¬¥à  � ¯®« , X ¨ Y | ���, prT 
 = T , (8t 2 T ) 
t � cl(int
t),
äãªæ¨ï f : 
 ! Y ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ � à â¥®¤®à¨, â. ¥. 8x 2 prX 
 fx 2 h�;BXi ¨
�-¯. ¯. ª. t 2 T äãªæ¨ï f t ¥¯à¥àë¢    
t.

�®£¤  W
 6= ;, h(W
) � h�;BY i ¨ h D-¥¯à¥àë¢¥   W
 ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ �-¯. ¢. (¨,
á«¥¤®¢ â¥«ì®, ¯® ¬¥à¥).

3. �¥®¡å®¤¨¬®áâì D-ãá«®¢¨© � à â¥®¤®à¨

¤«ï D-¥¯à¥àë¢®áâ¨ ®¯¥à â®à  �¥¬ëæª®£®

3.1. � ¤ «ì¥©è¥¬ áãé¥áâ¢¥ãî à®«ì ¨£à ¥â â¥®à¥¬  �.�.�¥¢¨  ®¡ ¨§¬¥à¨¬®áâ¨ ¯à®¥ªæ¨¨
¨ ¨§¬¥à¨¬®¬ ¢ë¡®à¥ (á¬. [9], â¥®à¥¬  2 ¨ á«¥¤áâ¢¨¥ 2, [10], ¯. 1.2). � ¥© ¨á¯®«ì§ã¥âáï ¯®ïâ¨¥
A-®¯¥à æ¨¨ (®¯à¥¤¥«¥¨¥ ¨ á¢®©áâ¢  á¬.,  ¯à., ¢ [12]). �á«¨ E | ¥ª®â®à ï á¨áâ¥¬  ¬®¦¥áâ¢,
â® ç¥à¥§ A(E) ®¡®§ ç ¥âáï á®¢®ªã¯®áâì ¢á¥å ¬®¦¥áâ¢, ¯®«ãç¥ëå ¢ à¥§ã«ìâ â¥ A-®¯¥à æ¨¨
 ¤ ¬®¦¥áâ¢ ¬¨ ¨§ E .

�¥®à¥¬  �¥¢¨ . �ãáâì (T;�) | ��, X | áãá«¨áª®¥ �� (â. ¥. X | ��, ï¢«ïîé¥¥áï

¥¯à¥àë¢ë¬ ®¡à §®¬ ¯®«®£® ���), K | ¥¯ãáâ®¥ ¬®¦¥áâ¢® ¢ T �X, ¯à¨ç¥¬ K 2 A(�


BX). �®£¤  prT K 2 A(�) ¨ áãé¥áâ¢ã¥â â ª ï (�[A(�)];BX )-¨§¬¥à¨¬ ï äãªæ¨ï ' : prT K ! X,

çâ® gr' � K.

�¥à¥§ �[A(�)] ®¡®§ ç¥  �- «£¥¡à , ¯®à®¦¤¥ ï á®¢®ªã¯®áâìî A(�). � ª çâ® ¥á«¨ �-
 «£¥¡à  � § ¬ªãâ  ®â®á¨â¥«ì® A-®¯¥à æ¨¨, â. ¥. A(�) = �, â® �[A(�)] = � ¨, á«¥¤®¢ â¥«ì®,
äãªæ¨ï ' ¨§ â¥®à¥¬ë �¥¢¨  (�;BX)-¨§¬¥à¨¬ .

�à¨¬¥àë �- «£¥¡à, § ¬ªãâëå ®â®á¨â¥«ì® A-®¯¥à æ¨¨, ¯à¨¢¥¤¥ë ¢ [9]. �®¦ «ã©, á ¬ë©
¯®¯ã«ïàë© ¨§ ¨å | �- «£¥¡à  á �-ª®¥ç®© ¯®«®© ¬¥à®©. �à¨¢¥¤¥¬ ¯à¨¬¥à á ¡®«¥¥ á« ¡ë¬
®£à ¨ç¥¨¥¬, ç¥¬ �-ª®¥ç®áâì.

�ãáâì ¬¥à  �   �- «£¥¡à¥ � ¯®«  ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (�): ¥á«¨ A � T , ¯à¨ç¥¬
A
T
B 2 � ¤«ï «î¡®£® B 2 � á ª®¥ç®© ¬¥à®©, â® A 2 �. �®£¤  A(�) = �. �¥©áâ¢¨â¥«ì®,

¯ãáâì ¤«ï «î¡®£® B 2 � á ª®¥ç®© ¬¥à®© �B := fA � B j A 2 �g. �ç¥¢¨¤®, (B;�B; �
��
�B
) |

¯à®áâà áâ¢® á ¯®«®© ª®¥ç®© ¬¥à®©, ¨, ª ª ã¦¥ £®¢®à¨«®áì, A(�B) = �B. � ¤àã£®© áâ®à®ë,
¥¯®áà¥¤áâ¢¥® ¨§ ®¯à¥¤¥«¥¨ï A-®¯¥à æ¨¨ á«¥¤ã¥â à ¢¥áâ¢® A(�B) = fA

T
B j A 2 A(�)g.

�®£¤  8A 2 A(�) ¨ ¤«ï «î¡®£® B 2 � á ª®¥ç®© ¬¥à®© A
T
B 2 A(�B) = �B � �. �âáî¤ 

á«¥¤ã¥â á®£« á® ãá«®¢¨î (�) A 2 �. � ª¨¬ ®¡à §®¬, A(�) = �.
3.2. � ¤ «ì¥©è¥¬ ¤® ª®æ  áâ âì¨ ¯à¥¤¯®« £ îâáï á«¥¤ãîé¨¥ ãá«®¢¨ï:

a) (T;�) | ��, ¯à¨ç¥¬ A(�) = �;
b) X | áãá«¨áª®¥ �� á ¬¥âà¨ª®© d (á«¥¤®¢ â¥«ì®, X | ���);
c) 
 � T �X, ¯à¨ç¥¬ prT 
 = T ;
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d) Y | ��� á ¬¥âà¨ª®© �;
e) f : 
 ! Y | áâ ¤ àâ ï äãªæ¨ï; â®ç¥¥ £®¢®àï, (9T0 2 <) f0 2 h�;BY i (®âáî¤ , ¢

ç áâ®áâ¨, á«¥¤ã¥â, çâ® 
0 2 �);
f) ¬®¦¥áâ¢® D (diagX2 � D � X2) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬: (8x 2 X) Dx = cl(intDx),

(8u 2 X) Du 2 BX .

�§ íâ¨å ãá«®¢¨© á«¥¤ã¥â, çâ® W
 6= ;. �¥©áâ¢¨â¥«ì®, ¢ á¨«ã â¥®à¥¬ë �¥¢¨  áãé¥áâ¢ã¥â
â ª ï äãªæ¨ï ' : T0 ! X, çâ® ' 2 h�;BXi ¨ gr' � 
0. �à®¤®«¦¨¬ ¥¥   ¬®¦¥áâ¢® T â ª,
çâ®¡ë gr' � 
. �®£¤  ' 2W
.

�à®¬¥ â®£®, ¨§ ãá«®¢¨ï e) á«¥¤ã¥â: 1) ¯® â¥®à¥¬¥ 1.1 äãªæ¨ï f áã¯¨§¬¥à¨¬  ¨, ¢ ç áâ®áâ¨,
h(W
) � h�;BY i (  á ¬®¬ ¤¥«¥ íâ® ¢«®¦¥¨¥, ¢ á¨«ã ¥¯ãáâ®âë ¬®¦¥áâ¢  W
, à ¢®á¨«ì®
áã¯¨§¬¥à¨¬®áâ¨ f); 2) (8x 2 prX 
) 
x 2 � ¨ fx 2 h�;BY i, â. ¥. ¢ë¯®«ï¥âáï ãá«®¢¨¥ (�1).

�¥¬¬  3.1. �á«¨ ' 2 h�;BXi, â® L := f(t; u)
��� ('(t); u) 2 Dg 2 �.

�®ª § â¥«ìáâ¢®. �ãáâì X0 | áç¥â®¥ ¢áî¤ã ¯«®â®¥ ¢ X ¬®¦¥áâ¢®. �â¢¥à¦¤¥¨¥ «¥¬¬ë
¢ëâ¥ª ¥â ¨§ à ¢¥áâ¢ 

L =
1\

n=1

[

v2X0

ft j '(t) 2 Dvg � S(v; 1=n): �

�«¥¤áâ¢¨¥ 3.1. [13]. �á«¨ '; 2 h�;BXi, â® ft j ('(t);  (t)) 2 Dg 2 �.

�®ª § â¥«ìáâ¢®. �á¯®«ì§ãï ¬®¦¥áâ¢® L ¨§ «¥¬¬ë 3.1, ¨¬¥¥¬ ft j ('(t);  (t)) 2 Dg = ft j

(t;  (t)) 2 Lg = G�1 (L). �áâ ¥âáï ¯à¨¬¥¨âì «¥¬¬ë 1.1 ¨ 3.1.

�¥¬¬  3.2. f[(t; x); u] j (x; u) 2 Dg 2 �
 BX .

�®ª § â¥«ìáâ¢®. �â® á«¥¤ã¥â ¨§ «¥¬¬ë 3.1, ¥á«¨ § ¬¥¨âì ¢ ¥© (T;�)   (T �X;�),   '(t)
|   '(t; x) := x.

� ¬¥â¨¬, çâ® ¢ «¥¬¬ å 3.1, 3.2 ¨ á«¥¤áâ¢¨¨ 3.1 �� (T;�) ¨ ��� X ¯à®¨§¢®«ìë, ¨ ¢«®¦¥¨¥
diagX2 � D ¥ ¨á¯®«ì§ã¥âáï.

�¥¬¬  3.3. �à¨ ¯à®¨§¢®«ìëå �� (T;�) ¨ �� X ®â®¡à ¦¥¨ï �m : (T �X)�X ! T �X,

m = 1; 2, £¤¥ �1[(t; x); u] = (t; x), �2[(t; x); u] = (t; u), (�
 BX ;�)-¨§¬¥à¨¬ë.

�®ª § â¥«ìáâ¢®. �á«¨ A 2 �, B 2 BX , â® �
�1

1 (A�B) = (A�B)�X, ��12 (A�B) = (A�X)�B.
� ª çâ® ��1m (A�B) 2 �
BX , m = 1; 2. �âáî¤  á«¥¤ã¥â âà¥¡ã¥¬®¥.

�«¥¤ãîé¨¥ ¤¢¥ «¥¬¬ë ¨£à îâ à¥è îéãî à®«ì ¯à¨ ¯®«ãç¥¨¨ ®á®¢ëå à¥§ã«ìâ â®¢.
�ãáâì ' 2W
. �®«®¦¨¬

Q' := ft 2 T j äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t)g:

�¥¬¬  3.4. Q' 2 �.

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ äãªæ¨î g : 
0 ! R;

g(t; u) := �(f0(t; u); h'(t)):

�®«®¦¨¬ l(t; u) = h'(t), (t; u) 2 
0. � ª ª ª h' 2 h�;BY i, â® l 2 h�;BY i. �à®¬¥ â®£®, f0 2 h�;BY i.
�®£¤  ¨§ á«¥¤áâ¢¨ï 2.2, £¤¥ à®«¨ T , �, X, ',  ¨£à îâ á®®â¢¥âáâ¢¥® T�X, �, Y , f0, l, ¢ëâ¥ª ¥â,
çâ® g 2 h�;BRi. �®«®¦¨¬ ¯à¨ k; n = 1; 2; : : :

Ekn := f(t; u) 2 
0 j u 2 SD('(t); 1=k); g(t; x) > 1=ng:
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� ª ª ª ¢ª«îç¥¨¥ u 2 SD('(t); 1=k) ®§ ç ¥â, çâ® ('(t); u) 2 D ¨ d('(t); u) < 1=k, â® ¢ á¨«ã
â¥®à¥¬ë 2.3 ¨ «¥¬¬ë 3.1 Ekn 2 �. �®£¤  ¯® â¥®à¥¬¥ �¥¢¨  ¨ ¢ á¨«ã ãá«®¢¨ï a) prT Ekn 2 �.
�¥âàã¤® ¯à®¢¥à¨âì, çâ®

T0 nQ' =
[

n

\

k

prT Ekn: (3.1)

�«¥¤®¢ â¥«ì®, T0 n Q' 2 �. �® â. ª. T0 2 �, â® ¨ T0
T
Q' 2 �. �à®¬¥ â®£®, â. ª. T0 2 <, â®

Q' n T0 2 �. � ª¨¬ ®¡à §®¬, Q' 2 �.

�®«®¦¨¬

M := f(t; x) 2 
0 j äãªæ¨ï f t D-à §àë¢  ¢ â®çª¥ xg;

E := ft 2 T j äãªæ¨ï f t D-¥¯à¥àë¢    ¬®¦¥áâ¢¥ 
tg:

�ç¥¢¨¤®, prT M = T0 n E.

�¥¬¬  3.5. M 2 A(�), E 2 �.

�®ª § â¥«ìáâ¢®. �®«®¦¨¬ z := [(t; x); u], Z := fz j (t; x) 2 
0; (t; u) 2 
0g. � ª ª ª 
0 2 �,
â® ¯® «¥¬¬¥ 3.3 Z 2 �
 BX . � áá¬®âà¨¬ äãªæ¨î q : Z ! R,

q(z) := �(f0(t; x); f0(t; u));

¨ ¯®ª ¦¥¬, çâ® q 2 h� 
 BX ;BRi. �¥©áâ¢¨â¥«ì®, â. ª. f0 2 h�;BY i, â® ¢ á¨«ã «¥¬¬ë 3.3 fm :=
f0 � �mjZ 2 h� 
 BX ;BY i, m = 1; 2. �áâ ¥âáï § ¬¥â¨âì, çâ® q(z) = �(f1(z); f2(z)), ¨ ¯à¨¬¥¨âì
á«¥¤áâ¢¨¥ 2.2, § ¬¥¨¢ ¢ ¥¬ T , �, X, ',  , T' (= T ) á®®â¢¥âáâ¢¥®   (T �X) �X, � 
 BX ,
Y , f1, f2, Z.

�¢¥¤¥¬ ¥é¥ äãªæ¨î p : Z ! R, p(z) = d(x; u). �§ á«¥¤áâ¢¨ï 2.2 «¥£ª® ¯®«ãç¨âì, çâ®
p 2 h�
 BX ;BRi.

�®«®¦¨¬ ¯à¨ k; n = 1; 2; : : :

Fkn := fz 2 Z j u 2 SD(x; 1=k); q(z) > 1=ng:

�§ ¯à¥¤ë¤ãé¥£® ¨ «¥¬¬ë 3.2 á«¥¤ã¥â, çâ® Fkn 2 � 
 BX , ®âªã¤  ¯® â¥®à¥¬¥ �¥¢¨  (£¤¥
à®«ì (T;�) ¨£à ¥â (T �X;�)) prT�X Fkn 2 A(�). �¥âàã¤® ¯à®¢¥à¨âì, çâ® M =

S
n

T
k

prT�X Fkn.

�«¥¤®¢ â¥«ì®, M 2 A(�). �®¢  ¯® â¥®à¥¬¥ �¥¢¨  prT M 2 A(�) = �; ® â. ª. E
T
T0 =

T0 n prT M 2 � ¨ T0 2 <, â® E 2 �.

�«¥¤áâ¢¨¥ 3.2. �á«¨ M 6= ;, â® 9' 2W
 (8t 2 prT M) (t; '(t)) 2M .

�®ª § â¥«ìáâ¢®. � ª ª ª ¯® «¥¬¬¥ 3.5 M 2 A(�), â® ¯® â¥®à¥¬¥ �¥¢¨  (á ãç¥â®¬ à ¢¥-
áâ¢  A(�) = �) (9' : prT M ! X) ' 2 h�;BXi, gr' � M . � ª ª ª W
 6= ;, â® äãªæ¨î '

¬®¦® ¯à®¤®«¦¨âì   ¬®¦¥áâ¢® T â ª, çâ®¡ë ' 2W
.

3.3. �ë ¡ã¤¥¬ à áá¬ âà¨¢ âì ¤¢¥ á¨âã æ¨¨ ¤«ï �� (T;�):
(�) á¨âã æ¨ï ¡¥§ ¬¥àë;
(�)   �- «£¥¡à¥ � § ¤   ¥®âà¨æ â¥«ì ï áç¥â®- ¤¤¨â¨¢ ï ¬¥à  �, ¯à¨ç¥¬ �(T nT0) = 0,

£¤¥ T0 | ¬®¦¥áâ¢® ¨§ ãá«®¢¨ï e) (á¬. ¯. 3.2).
�ë áª ¦¥¬, çâ® ¥ª®â®à®¥ ¢ëáª §ë¢ ¨¥ á¯à ¢¥¤«¨¢® <-¯. ¯. ª. t, ¥á«¨ ®® ¢ë¯®«ï¥âáï 8t

¨§ ¥ª®â®à®£® ¬®¦¥áâ¢ , ¢å®¤ïé¥£® ¢ á¨áâ¥¬ã <.

�¥®à¥¬  3.1. �ãáâì ¢ á¨âã æ¨¨ (�) ((�)) ¢ë¯®«ï¥âáï ãá«®¢¨¥: 8' 2 W
 äãªæ¨ï f t

D-¥¯à¥àë¢  ¢ â®çª¥ '(t) <-¯. ¯. ª. t (á®®â¢¥âáâ¢¥® �-¯. ¯. ª. t). �®£¤  äãªæ¨ï f t D-

¥¯à¥àë¢    
t <-¯. ¯. ª. t (á®®â¢¥âáâ¢¥® �-¯. ¯. ª. t).
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�®ª § â¥«ìáâ¢®. �á«¨ M = ;, â® T0 � E, â ª çâ® E 2 <,   ¢ á¨âã æ¨¨ (�) ª â®¬ã ¦¥
�(T n E) = 0. �®íâ®¬ã ®¡  ãâ¢¥à¦¤¥¨ï âà¨¢¨ «ì® ¢ë¯®«ïîâáï. �ãáâì M 6= ;. �®£¤  ¯®
á«¥¤áâ¢¨î 3.2 9' 2W
 (8t 2 prT M) (t; '(t)) 2M .

� á¨âã æ¨¨ (�) ¯® ãá«®¢¨î 9A' 2 < (8t 2 A') äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t).
�«¥¤®¢ â¥«ì®, prT M � T0 n A'. �®«®¦¨¬ T1 = T0

T
A'. �®£¤  T1 2 < ¨ 8t 2 T1 äãªæ¨ï f t

D-¥¯à¥àë¢    
t.
� á¨âã æ¨¨ (�) äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t) �-¯. ¯. ª. t. �«¥¤®¢ â¥«ì®,

�(prT M) = 0. �®, â. ª. prT M = T0 n E,   �(T n T0) = 0, â® �(T n E) = 0.

� ª¨¬ ®¡à §®¬, ¢ ãá«®¢¨ïå â¥®à¥¬ë 3.1 äãªæ¨ï f ¢ á¨âã æ¨¨ (�) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î
(�2). �® ¦¥ ¡ã¤¥â ¨ ¢ á¨âã æ¨¨ (�), ¥á«¨ ¬¥à  � ¯®« , â. ª. â®£¤  E 2 <. �¥¬ á ¬ë¬ â¥®à¥¬  3.1
®¡®¡é ¥â ãâ¢¥à¦¤¥¨¥ ®¡ íª¢¨¢ «¥â®áâ¨ ãá«®¢¨© (�2) ¨ (QC2) (\ª¢ §¨ãá«®¢¨¥" � à â¥®¤®à¨),
ãáâ ®¢«¥®¥ ¢ [14], [15] ¤«ï áâ ¤ àâ®© äãªæ¨¨ f : T�X ! Y ¢ á¨âã æ¨¨ ¯®«®£® «®ª «ì®-
ª®¬¯ ªâ®£® ��� X ¨ �-ª®¥ç®© ¯®«®© ¬¥àë �. � â®¬ã ¦¥ ¢ [14], [15] à¥çì ¨¤¥â ®¡ ®¡ëç®©
¥¯à¥àë¢®áâ¨ äãªæ¨¨ f t.

�ãáâì ' 2 W
. �ë áª ¦¥¬, çâ® ¯®á«¥¤®¢ â¥«ì®áâì f'kg '-¯à ¢¨«ì , ¥á«¨ 'k 2 W
,
¯à¨ç¥¬ 8t 2 T ('(t); 'k(t)) 2 D, k = 1; 2; : : : ; ¨ 'k ! ' à ¢®¬¥à®   T .

�¥®à¥¬  3.2. �ãáâì ' 2 W
 ¨ ¢ á¨âã æ¨¨ (�) ((�)) ¤«ï «î¡®© '-¯à ¢¨«ì®© ¯®á«¥¤®¢ -

â¥«ì®áâ¨ f'kg

lim
k
h'k(t) = h'(t) (3.2)

8t 2 T0 (á®®â¢¥âáâ¢¥® �-¯. ¢.   T ). �®£¤  äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t) ¯à¨

ª ¦¤®¬ t 2 T0 (á®®â¢¥âáâ¢¥® �-¯. ¯. ª. t).

�®ª § â¥«ìáâ¢®. �®á¯®«ì§ã¥¬áï ®¡®§ ç¥¨ï¬¨ ¨§ «¥¬¬ë 3.4 ¨ ¯®«®¦¨¬

Hn :=
\

k

prT Ekn; n = 1; 2; : : :

�®ª ¦¥¬, çâ® T0 � Q' (á®®â¢¥âáâ¢¥® �(T nQ') = 0, çâ® à ¢®á¨«ì® à ¢¥áâ¢ã �(T0nQ') =
= 0). �à¥¤¯®«®¦¨¬ ¯à®â¨¢®¥. �®£¤  ¢ á¨«ã (3.1) (9m) Hm 6= ; (á®®â¢¥âáâ¢¥®, �Hm > 0). � ª
¯®ª § ® ¢ ¯à®æ¥áá¥ ¤®ª § â¥«ìáâ¢  «¥¬¬ë 3.4, Ekm 2 �, k = 1; 2; : : : �® â¥®à¥¬¥ �¥¢¨  8k
9'k : prT Ekm ! X ('k 2 h�;BXi, gr'k � Ekm).

�à®¤®«¦¨¬ äãªæ¨¨ 'k   T , ¯®«®¦¨¢

'k(t) = '(t); t 2 T n prT Ekm; k = 1; 2; : : :

�¥¬ á ¬ë¬ ¯®«ãç¨¬ '-¯à ¢¨«ìãî ¯®á«¥¤®¢ â¥«ì®áâì f'kg. � â® ¦¥ ¢à¥¬ï 8t 2 Hm

�(h'k(t); h'(t)) > 1=m; k = 1; 2; : : : ; (3.3)

çâ® ¯à®â¨¢®à¥ç¨â ãá«®¢¨î (§ ¬¥â¨¬, çâ® Hm � T0).

� á¨âã æ¨¨ (�) ¨§ â¥®à¥¬ë 3.2 ®ç¥¢¨¤ë¬ ®¡à §®¬ á«¥¤ã¥â, çâ® ¥á«¨ ®¯¥à â®à h D-
¥¯à¥àë¢¥ ¢ â®çª¥ ' 2W
 ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ �-¯. ¢., â® �-¯. ¯. ª. t äãªæ¨ï f t D-¥¯à¥àë¢ 
¢ â®çª¥ '(t).

�¥®à¥¬  3.3. �á«¨ 8' 2W
 ¢ë¯®«ïîâáï ãá«®¢¨ï â¥®à¥¬ë 3.2, â® ¢ á¨âã æ¨¨ (�) äãª-
æ¨ï f t D-¥¯à¥àë¢    
t (8t 2 T0),   ¢ á¨âã æ¨¨ (�) | �-¯. ¯. ª. t.

�®ª § â¥«ìáâ¢®. � á¨âã æ¨¨ (�) ã¦® ¤®ª § âì, çâ® T0 � E, â. ¥. çâ®M = ;. �à¥¤¯®«®¦¨¬
¯à®â¨¢®¥. �®£¤  ¯® á«¥¤áâ¢¨î 3.2 9' 2 W
 (8t 2 prT M) (t; '(t)) 2 M . �® íâ® ¯à®â¨¢®à¥ç¨â
â¥®à¥¬¥ 3.2, â. ª. prT M � T0. � á¨âã æ¨¨ (�) ¤®áâ â®ç® ¯à¨¬¥¨âì â¥®à¥¬ë 3.2 ¨ 3.1.
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�«¥¤áâ¢¨¥ 3.3. �á«¨ 8' 2 W
 ¢ë¯®«ïîâáï ãá«®¢¨ï â¥®à¥¬ë 3.2, ¯à¨ç¥¬ ¢ á¨âã æ¨¨ (�)
¬¥à  � ¯®« , â® äãªæ¨ï f ã¤®¢«¥â¢®àï¥â D-ãá«®¢¨ï¬ � à â¥®¤®à¨ (¢ ®¡¥¨å á¨âã æ¨ïå).

�«¥¤áâ¢¨¥ 3.4. �ãáâì ¢ á¨âã æ¨¨ (�) ¬¥à  � ¯®« . �®£¤ , ¥á«¨ ®¯¥à â®à h D-¥¯à¥àë¢¥
  W
 ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ �-¯. ¢., â® äãªæ¨ï f ã¤®¢«¥â¢®àï¥â D-ãá«®¢¨ï¬ � à â¥®¤®à¨.

�®ª § â¥«ìáâ¢®. �ãáâì ' 2W
 ¨ ¯®á«¥¤®¢ â¥«ì®áâì f'kg '-¯à ¢¨«ì . �®£¤  h'k ! h'

�-¯. ¢., â ª çâ® (3.2) ¢ë¯®«ï¥âáï �-¯. ¢. �áâ ¥âáï ¯à¨¬¥¨âì á«¥¤áâ¢¨¥ 3.3.

3.4. �¡à â¨¬áï ª ¢®¯à®áã ® ¢ë¯®«¥¨¨ D-ãá«®¢¨© � à â¥®¤®à¨ ¯à¨ D-¥¯à¥àë¢®áâ¨ ®¯¥-
à â®à  h ¯® ¬¥à¥. �à¨ íâ®¬ ¡ã¤¥¬ à áá¬ âà¨¢ âì á¨âã æ¨î (�) á «®ª «ì® ª®¥ç®© ¬¥à®© �.
�â® § ç¨â, çâ® ¥á«¨ �A > 0, â® (9B � A) 0 < �B <1.

�¥¬¬  3.6. �ãáâì ¤«ï ä¨ªá¨à®¢ ®© äãªæ¨¨ ' 2 W
 ¢ë¯®«ï¥âáï á«¥¤ãîé¥¥ ãá«®¢¨¥:

¥á«¨ ¯®á«¥¤®¢ â¥«ì®áâì f'kg '-¯à ¢¨«ì  ¨

(9e � T; 0 < �e <1) (8t 2 T n e) 'k(t) = '(t); k = 1; 2; : : : ; (3.4)

â®

(9t 2 e) inf
k
�(h'k(t); h'(t)) = 0: (3.5)

�®£¤  �-¯. ¯. ª. t äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t).

�®ª § â¥«ìáâ¢®. �à¥¤¯®«®¦¨¬ ¯à®â¨¢®¥. �®£¤ , ª ª ¨ ¢ ¤®ª § â¥«ìáâ¢¥ â¥®à¥¬ë 3.2 (á¨-
âã æ¨ï (�)), (9m) �Hm > 0. �ë¤¥«¨¬ ¨§ Hm ¯®¤¬®¦¥áâ¢® e, 0 < �e <1, ¨ ¯à¨¬¥¨¬ â¥®à¥¬ã
�¥¢¨  ª ¬®¦¥áâ¢ ¬ Ekm

T
(e � X), k = 1; 2; : : : �®£« á® íâ®© â¥®à¥¬¥ (8k) 9'k : e ! X

('k 2 h�;BXi, gr'k � Ekm). �à®¤®«¦¨¬ äãªæ¨¨ 'k   T , ¯®«®¦¨¢ (8k) 'k(t) = '(t), t 2 T n e.
�®£¤  ¯®á«¥¤®¢ â¥«ì®áâì f'kg '-¯à ¢¨«ì  ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (3.4). � â® ¦¥ ¢à¥¬ï
8t 2 e ¢ë¯®«ï¥âáï (3.3), çâ® ¯à®â¨¢®à¥ç¨â ãá«®¢¨î.

�¥®à¥¬  3.4. �á«¨ ®¯¥à â®à h D-¥¯à¥àë¢¥ ¯® ¬¥à¥ ¢ â®çª¥ ' 2 W
, â® �-¯. ¯. ª. t

äãªæ¨ï f t D-¥¯à¥àë¢  ¢ â®çª¥ '(t).

�®ª § â¥«ìáâ¢®. �®ª ¦¥¬, çâ® ¤«ï äãªæ¨¨ ' ¢ë¯®«ï¥âáï ãá«®¢¨¥ «¥¬¬ë 3.6. �¥©áâ¢¨-
â¥«ì®, ¯ãáâì f'kg| '-¯à ¢¨«ì ï ¯®á«¥¤®¢ â¥«ì®áâì, ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î (3.4). �®£¤ 
'k

�
�! '   ¬®¦¥áâ¢¥ e, â ª çâ® h'k

�
�! h'   e. �® â¥®à¥¬¥ �¨áá  9fh'kpg h'kp �!

p
h'

�-¯.¢.   e. � ª ª ª �e > 0, â® ãá«®¢¨¥ (3.5) ¢ë¯®«ï¥âáï.

�§ â¥®à¥¬ 3.4 ¨ 3.1 ¢ëâ¥ª ¥â

�¥®à¥¬  3.5. �á«¨ ®¯¥à â®à h D-¥¯à¥àë¢¥ ¯® ¬¥à¥   ¬®¦¥áâ¢¥ W
, â® �-¯. ¯. ª. t

äãªæ¨ï f t D-¥¯à¥àë¢    ¬®¦¥áâ¢¥ 
t.

�«¥¤áâ¢¨¥ 3.5. �ãáâì (¢¤®¡ ¢®ª ª «®ª «ì®© ª®¥ç®áâ¨) ¬¥à  � ¯®« . �®£¤  ¥á«¨ ®¯¥à -
â®à h D-¥¯à¥àë¢¥ ¯® ¬¥à¥   W
, â® äãªæ¨ï f ã¤®¢«¥â¢®àï¥â D-ãá«®¢¨ï¬ � à â¥®¤®à¨.

�¥®à¥¬ë 3.4, 3.5, á«¥¤áâ¢¨¥ 3.5 ®¡®¡é îâ ¯à¥¦¨¥ à¥§ã«ìâ âë  ¢â®à®¢ [5], [6], [14]{[16] ®
¥®¡å®¤¨¬®áâ¨ ãá«®¢¨© � à â¥®¤®à¨ ¤«ï ¥¯à¥àë¢®áâ¨ ®¯¥à â®à  �¥¬ëæª®£® ¯® ¬¥à¥.
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