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�¢¥¤¥­¨¥

� â¥¬ â¨ç¥áª ï ¬®¤¥«ì ¡¥«®£® èã¬  ï¢«ï¥âáï æ¥­âà «ì­ë¬ í«¥¬¥­â®¬ â¥®à¨¨ áâ®å áâ¨ç¥-
áª¨å ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. � R

d -§­ ç­®¬ á«ãç ¥ ¡¥«ë© èã¬ ¬®¤¥«¨àã¥âáï á ¯®¬®éìî
¨­â¥£à «  �â® (á¬., ­ ¯à., [1]) ¨«¨ ª ª ®¡®¡é¥­­ë© á«ãç ©­ë© ¯à®æ¥áá (á¬., ­ ¯à., [2]). �à¨
à áá¬®âà¥­¨¨ ¤¨ää¥à¥­æ¨ «ì­®-®¯¥à â®à­ëå ãà ¢­¥­¨© ¢ ¡¥áª®­¥ç­®¬¥à­ëå ¢¥ªâ®à­ëå ¯à®-
áâà ­áâ¢ å ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ¢ ¯®áâà®¥­¨¨ ¬®¤¥«¨ ¡¥«®£® èã¬  ª ª á«ãç ©­®£® ¯à®æ¥áá 
á® §­ ç¥­¨ï¬¨ ¢ á®®â¢¥âáâ¢ãîé¥¬ ¯à®áâà ­áâ¢¥.

�¡®¡é¥­¨ï ¨­â¥£à «  �â® ­  ¡¥áª®­¥ç­®¬¥à­ë© á«ãç © ­ ç «¨ ¯®ï¢«ïâìáï ¥é¥ ¢ 60-å £®¤ å
(á¬. ®¡§®à à¥§ã«ìâ â®¢ ¨ ¡¨¡«¨®£à ä¨î ¢ [3]). � ¤ ­­®© à ¡®â¥ à áá¬®âà¥­® ¯®áâà®¥­¨¥ ¬®¤¥«¨
¡¥«®£® èã¬  á® §­ ç¥­¨ï¬¨ ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ ª ª ®¡®¡é¥­­®£® á«ãç ©­®£® ¯à®-
æ¥áá . �¥­âà «ì­ë¬ í«¥¬¥­â®¬ ª®­áâàãªæ¨¨ ï¢«ï¥âáï ¢¥à®ïâ­®áâ­®¥ ¯à®áâà ­áâ¢®, ¢ ª®â®à®¬
¢ ª ç¥áâ¢¥ ¯à®áâà ­áâ¢  í«¥¬¥­â à­ëå ¨áå®¤®¢ ¢ëáâã¯ ¥â E0(H) | ¯à®áâà ­áâ¢® H-§­ ç­ëå
à á¯à¥¤¥«¥­¨© ­ ¤ ­¥ª®â®àë¬ áç¥â­®-£¨«ì¡¥àâ®¢ë¬ ï¤¥à­ë¬ ®á­®¢­ë¬ ¯à®áâà ­áâ¢®¬ E, £¤¥
H | ­¥ª®â®à®¥ £¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢®.

� ¯¥à¢®© ç áâ¨ à ¡®âë ¯à¨¢¥¤¥­ë ®¯à¥¤¥«¥­¨ï ¨ ä ªâë ¨§ â¥®à¨¨ Rd-§­ ç­ëå ®¡®¡é¥­­ëå
á«ãç ©­ëå ¯à®æ¥áá®¢. �á­®¢­ë¬ à¥§ã«ìâ â®¬ à ¡®âë ï¢«ï¥âáï á®¤¥à¦ é ïáï ¢® ¢â®à®© ç áâ¨
â¥®à¥¬  2 ® ¯à®¤®«¦¥­¨¨ ¢¥à®ïâ­®áâ­®© ¬¥àë, § ¤ ­­®© ­   «£¥¡à¥ æ¨«¨­¤à¨ç¥áª¨å ¯®¤¬­®-
¦¥áâ¢ E0(H), ­  ¯®à®¦¤¥­­ãî ¥î �- «£¥¡àã.

1. �à¥¤¢ à¨â¥«ì­ë¥ á¢¥¤¥­¨ï

�ãáâì (
;F ;P) | ­¥ª®â®à®¥ ¢¥à®ïâ­®áâ­®¥ ¯à®áâà ­áâ¢®, E0 | ­¥ª®â®à®¥ £¨«ì¡¥àâ®¢® ¯à®-
áâà ­áâ¢®, E | áç¥â­®-£¨«ì¡¥àâ®¢® ï¤¥à­®¥ ¯à®áâà ­áâ¢® â ª®¥, çâ®

E � E0 � E0;

£¤¥ E0 | ¯à®áâà ­áâ¢® «¨­¥©­ëå ­¥¯à¥àë¢­ëå äã­ªæ¨®­ «®¢, ®¯à¥¤¥«¥­­ëå ­  E. �«¥¬¥­âë
E ®¡ëç­® ­ §ë¢ îâ ®á­®¢­ë¬¨ äã­ªæ¨ï¬¨,   í«¥¬¥­âë E0 | ®¡®¡é¥­­ë¬¨ äã­ªæ¨ï¬¨ ¨«¨
à á¯à¥¤¥«¥­¨ï¬¨ ­ ¤ E. �ã¤¥¬ ®¡®§­ ç âì ç¥à¥§ j � jp ­®à¬ã, á¢ï§ ­­ãî á p-¬ áª «ïà­ë¬ ¯à®-
¨§¢¥¤¥­¨¥¬ ¢ E, ç¥à¥§ Ep | ¯®¯®«­¥­¨¥ E ¯® íâ®© ­®à¬¥,   ç¥à¥§ E�p | á®¯àï¦¥­­®¥ ª Ep

¯à®áâà ­áâ¢®. �ãáâì ¤«ï «î¡®£® � 2 E ¢ë¯®«­¥­® ­¥à ¢¥­áâ¢® j�j1 � j�j2 � j�j3 � � � � , â®£¤ 
� � � � E2 � E1 � E0 � E�1 � E�2 � � � � :

�à¨ íâ®¬ E =
1\
p=1

Ep, E0 =
1[
p=1

E�p. �¥©áâ¢¨¥ äã­ªæ¨®­ «  x 2 E0 ­  � 2 E ¡ã¤¥¬ ®¡®§­ ç âì

ç¥à¥§ hx; �i,   áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥ ¢ E0 | ç¥à¥§ (�; �). �á«¨ x 2 E0, â® hx; �i = (x; �).

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©,
£à ­â ò 03-01-00310.
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�¯à¥¤¥«¥­¨¥ 1. �¡®¡é¥­­ë¬ á«ãç ©­ë¬ ¯à®æ¥áá®¬ ­ §ë¢ ¥âáï á®¢®ªã¯­®áâì á«ãç ©­ëå
¢¥«¨ç¨­ fX(�) = X(�; !); � 2 Eg, ®¯à¥¤¥«¥­­ëå ­  (
;F ;P), â ª¨å, çâ®

8! 2 
 X(�; !) 2 E0:

� á¯à¥¤¥«¥­¨ï X(�; !) ¯à¨ ª ¦¤®¬ ä¨ªá¨à®¢ ­­®¬ ! 2 
 ­ §ë¢ îâáï âà ¥ªâ®à¨ï¬¨ ¨«¨
à¥ «¨§ æ¨ï¬¨ ®¡®¡é¥­­®£® á«ãç ©­®£® ¯à®æ¥áá  X.

�ãáâì ®¡®¡é¥­­ë© á«ãç ©­ë© ¯à®æ¥áá X § ¤ ­. �ã¤¥¬ ®â®¦¤¥áâ¢«ïâì ª ¦¤ë© ¨áå®¤ ! 2 

á á®®â¢¥âáâ¢ãîé¥© âà ¥ªâ®à¨¥© X(!; �), ¯®«®¦¨¢ ¤«ï «î¡®£® � 2 E h!; �i := X(!; �). �®£¤ 

 � E0.

�¡®§­ ç¨¬ �- «£¥¡àã ¡®à¥«¥¢áª¨å ¯®¤¬­®¦¥áâ¢ Rk ç¥à¥§ B(Rk ). �ãáâì A |  «£¥¡à  æ¨«¨­-
¤à¨ç¥áª¨å ¯®¤¬­®¦¥áâ¢ E0, â. ¥. ¬­®¦¥áâ¢ ¢¨¤ 

A�1;:::;�k(B) = fx 2 E0 j (hx; �1i; : : : ; hx; �ki) 2 Bg;
£¤¥ �j 2 E, j = 1; : : : ; k, B 2 B(Rk ). �®£¤  �- «£¥¡à  F á®¤¥à¦¨â B | ¬¨­¨¬ «ì­ãî �- «£¥¡àã
¯®¤¬­®¦¥áâ¢ E0, á®¤¥à¦ éãî A. �ãáâì ­  ¨§¬¥à¨¬®¬ ¯à®áâà ­áâ¢¥ (E0;B) ®¯à¥¤¥«¥­  ¬¥à 

�X(B) = P(f! j ! = X(!; �) 2 Bg); B 2 B:
� ª¨¬ ®¡à §®¬, á ª ¦¤ë¬ ®¡®¡é¥­­ë¬ á«ãç ©­ë¬ ¯à®æ¥áá®¬ X ­  ¢¥à®ïâ­®áâ­®¬ ¯à®-

áâà ­áâ¢¥ (
;F ;P) á¢ï§ ­® ­®¢®¥ ¢¥à®ïâ­®áâ­®¥ ¯à®áâà ­áâ¢® (E0;B; �X). � ¤ ­¨¥ ®¡®¡é¥­­®£®
á«ãç ©­®£® ¯à®æ¥áá  íª¢¨¢ «¥­â­® § ¤ ­¨î ¢¥à®ïâ­®áâ­®© ¬¥àë ­  ¨§¬¥à¨¬®¬ ¯à®áâà ­áâ¢¥
(E0;B).

� á¯à¥¤¥«¥­¨¥ ¢¥à®ïâ­®áâ¥© ®¡®¡é¥­­®£® á«ãç ©­®£® ¯à®æ¥áá  ®¤­®§­ ç­® ®¯à¥¤¥«ï¥âáï ¥£®
å à ªâ¥à¨áâ¨ç¥áª¨¬ äã­ªæ¨®­ «®¬ CX : E ! R, £¤¥ CX(�) :=

R



eiX(�;!)dP(!), � 2 E. � á¨«ã

à ¢¥­áâ¢  CX(�) =
R
E0
eihx;�id�X(x), � 2 E, CX ï¢«ï¥âáï å à ªâ¥à¨áâ¨ç¥áª¨¬ äã­ªæ¨®­ «®¬ ¬¥àë

�X .
� à ªâ¥à¨áâ¨ç¥áª¨© äã­ªæ¨®­ « ®¡®¡é¥­­®£® á«ãç ©­®£® ¯à®æ¥áá  ã¤®¢«¥â¢®àï¥â á«¥¤ãî-

é¨¬ ãá«®¢¨ï¬ (á¬., ­ ¯à., [4], á. 115):
(C-I) CX ­¥¯à¥àë¢¥­ ¯® � 2 E;
(C-II) CX ¯®«®¦¨â¥«ì­®-®¯à¥¤¥«¥­­ë©, â. ¥.

P
i;j
CX(�i � �j)�i�j � 0 ¤«ï «î¡ëå n 2 N,

�1; : : : ; �n 2 C ¨ �1; : : : ; �n 2 E;
(C-III) CX(0) = 1.

�ãáâì F | ­¥ª®â®à®¥ ª®­¥ç­®¬¥à­®¥ ¯®¤¯à®áâà ­áâ¢® E, f�1; : : : ; �ng | ¡ §¨á ¢ F , �F : F !
Rn | ¨§®¬®àä¨§¬. �¥à¥§ AF ¡ã¤¥¬ ®¡®§­ ç âì �- «£¥¡àã ¯®¤¬­®¦¥áâ¢ E0 ¢¨¤ 

A = fx 2 E0 j (hx; �1i; : : : ; hx; �ni) 2 Bg; B 2 B(Rn):
�®£¤  [

F�E
AF = A (®¡ê¥¤¨­¥­¨¥ ¡¥à¥âáï ¯® ¢á¥¬ ª®­¥ç­®¬¥à­ë¬ ¯®¤¯à®áâà ­áâ¢ ¬ ¯à®áâà ­-

áâ¢  E). �®¤¬­®¦¥áâ¢® ¯à®áâà ­áâ¢  E0 ¢¨¤ 

F a = fx 2 E0 j 8� 2 F hx; �i = 0g
­ §ë¢ îâ  ­­¨£¨«ïâ®à®¬ F . �ãáâì �F | ª ­®­¨ç¥áª¨© ¯à®¥ªâ®à E0 ­  E0jFa ,   �F : E0jFa ! Rn

| ¨§®¬®àä¨§¬.
�ãáâì C |äã­ªæ¨®­ « ­  E, ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨ï¬ (C-I), (C-II) ¨ (C-III), â®£¤  äã­ª-

æ¨ï ' : Rn ! C , ®¯à¥¤¥«¥­­ ï à ¢¥­áâ¢®¬ '(z) := C(��1F (z)), ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë
�®å­¥à , á«¥¤®¢ â¥«ì­®, ï¢«ï¥âáï å à ªâ¥à¨áâ¨ç¥áª®© äã­ªæ¨¥© ­¥ª®â®à®© ¢¥à®ïâ­®áâ­®© ¬¥-
àë emF ­  (Rn ;B(Rn)), â. ¥.

'(z) =
Z
Rn

ei(x;z)Rnd emF (x):
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�®«®¦¨¬ m(A) := emF (�F�F (A)) ¤«ï «î¡®£® A 2 A, £¤¥ F â ª®¢®, çâ® A 2 AF . �¥£ª® ¯à®¢¥à¨âì,
çâ® §­ ç¥­¨¥ m(A) ­¥ § ¢¨á¨â ®â ¢ë¡®à  F . �¯à¥¤¥«¥­­ ï â ª¨¬ ®¡à §®¬ ¬¥à  m ï¢«ï¥âáï
ª®­¥ç­®- ¤¤¨â¨¢­®© ­  (E0;A) (á¬. ¤¥â «¨ ¢ [4], á. 118). �§¢¥áâ­ 

�¥®à¥¬  1 (�®å­¥à{�¨­«®á) ([4], á. 120). �ãáâì C | å à ªâ¥à¨áâ¨ç¥áª¨© äã­ªæ¨®­ «,

®¯à¥¤¥«¥­­ë© ­  E, â. ¥. äã­ªæ¨®­ «, ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨ï¬ (C-I), (C-II) ¨ (C-III). �®-
£¤  áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ ï ¢¥à®ïâ­®áâ­ ï ¬¥à  � ­  (E0;B) â ª ï, çâ®

C(�) :=
Z
E0
eihx;�id�(x):

�á«¨ ¯à¨ íâ®¬ ¢«®¦¥­¨¥ T n
p : En ! Ep ï¢«ï¥âáï ®¯¥à â®à®¬ �¨«ì¡¥àâ {�¬¨¤â  ¤«ï ­¥ª®-

â®à®£® n 2 N, â® �(E0
�n) = 1.

�à¨¬¥à 1. �ãáâì T = R, E = S | ¯à®áâà ­áâ¢® ¡ëáâà®ã¡ë¢ îé¨å ®á­®¢­ëå äã­ªæ¨©.
�®£¤  E0 = S0 | ¯à®áâà ­áâ¢® ¬¥¤«¥­­®ã¡ë¢ îé¨å à á¯à¥¤¥«¥­¨© (�¢ àæ ) ­ ¤ S. �ãáâì

C�(�) = e�
�2k�k2

2 . �â®â äã­ªæ¨®­ « ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë �®å­¥à {�¨­«®á  (á¬. [4],
á. 122). �ãáâì �� | á®®â¢¥âáâ¢ãîé ï ¬¥à . �à®©ª  (S0;B(S0); ��) ­ §ë¢ ¥âáï ¢¥à®ïâ­®áâ­ë¬
¯à®áâà ­áâ¢®¬ ¡¥«®£® èã¬  á ®âª«®­¥­¨¥¬ �,   ®¡®¡é¥­­ë© á«ãç ©­ë© ¯à®æ¥áá W�(!; �) :=
h!; �i | ¡¥«ë¬ èã¬®¬ á ®âª«®­¥­¨¥¬ �.

� ¤®ª § â¥«ìáâ¢¥ â¥®à¥¬ë �®å­¥à {�¨­«®á  ª«îç¥¢ãî à®«ì ¨£à ¥â

�¥¬¬  1 (�¨­«®á) ([4], á 119). �ãáâì � | ¢¥à®ïâ­®áâ­ ï ¬¥à  ­  Rn ,

E =
�
z = (z1; : : : ; zn)

��� nX
i=1

a2i z
2
i � 
2

�
:

�á«¨ å à ªâ¥à¨áâ¨ç¥áª ï äã­ªæ¨ï '(z) ¬¥àë � ã¤®¢«¥â¢®àï¥â ãá«®¢¨î

j'(z) � 1j < " ¯à¨ z 2 E ;
â® ¤«ï è à  S(t) � R

n à ¤¨ãá  t ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢®

�(S(t)c) < �2
�
"+

2

2t2

nX
i=1

a2i

�
;

£¤¥ S(t)c = Rn n S(t),   � | ¯®«®¦¨â¥«ì­ ï ª®­áâ ­â , ­¥ § ¢¨áïé ï ®â n ¨ t.

�®ª § â¥«ìáâ¢® á«¥¤ãîé¥© «¥¬¬ë ï¢«ï¥âáï ç áâìî ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë �®å­¥à {�¨­-
«®á . �æ¥­ª , ª®â®àãî ¤ ¥â íâ  «¥¬¬ , ¡ã¤¥â ¨£à âì æ¥­âà «ì­ãî à®«ì ¢ ¤ «ì­¥©è¥¬ ¯®áâà®¥-
­¨¨, ¯®íâ®¬ã ¬ë ¢ë¤¥«¨¬ ¥¥ ¢ á ¬®áâ®ïâ¥«ì­®¥ ¯à¥¤«®¦¥­¨¥.

�¥¬¬  2. �ãáâì C(�) | å à ªâ¥à¨áâ¨ç¥áª¨© äã­ªæ¨®­ « ­¥ª®â®à®© ¬¥àë � ­  (E0;B),
â. ¥. äã­ªæ¨®­ « ­  E, ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨ï¬ (C-I), (C-II), (C-III). �á«¨ ¢«®¦¥­¨¥ T n

p :
En ! Ep ¤«ï ­¥ª®â®à®£® n (> p) ï¢«ï¥âáï ®¯¥à â®à®¬ �¨«ì¡¥àâ {�¬¨¤â , â® ¤«ï «î¡®-

£® " > 0 ¢¥à­® ­¥à ¢¥­áâ¢® �(Un(r)) � 1 � ", £¤¥ Un(r) | è à ¢ E�n à ¤¨ãá  r =
2�kTnp k2
(
2")1=2

,

� | ª®­áâ ­â  ¨§ «¥¬¬ë �¨­«®á ,   
 > 0 â ª®¢®, çâ® ¤«ï «î¡®£® � 2 E ¨§ ­¥à ¢¥­áâ¢ 

k�kL2(T ) < 
 á«¥¤ã¥â jC(�)� 1j < "
2�2

.

�®ª § â¥«ìáâ¢®. �«ï «î¡ëå n 2 N ¨ r > 0 Un(r) 2 B. �¥©áâ¢¨â¥«ì­®, ¯ãáâì L | ­¥ª®-
â®à®¥ áç¥â­®¥ ¢áî¤ã ¯«®â­®¥ ¯®¤¬­®¦¥áâ¢® ¢ L2(T ), â®£¤  fx 2 E0

�� jhx; �ij � rg 2 A ¤«ï «î¡®£®
� 2 E ¨, á«¥¤®¢ â¥«ì­®,

Un(r) =
\

�2L; j�jp�1

fx 2 E0
�� jhx; �ij � rg 2 B:

� «¥¥, ¯ãáâì r ã¤®¢«¥â¢®àï¥â ãá«®¢¨î «¥¬¬ë,A|­¥ª®â®à®¥ æ¨«¨­¤à¨ç¥áª®¥ ¬­®¦¥áâ¢® â ª®¥,
çâ® A � Un(r), F â ª®¢®, çâ® A 2 AF . �®£¤  Ac 2 AF , Ac \ Un(r) = ; ¨, á«¥¤®¢ â¥«ì­®, ¤«ï
¡®à¥«¥¢áª®£® ¬­®¦¥áâ¢  B = �F�F (Ac) ¢¥à­® B \ Sn = ;, £¤¥ Sn = �F�F (Un(r)).
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�ãáâì u = f� 2 E
�� j�jp < 
g. � ©¤¥âáï ®ªà¥áâ­®áâì ­ã«ï ¢ V � En â ª ï, çâ® T n

p V � U . � ª
ª ª V \ F | ª®­¥ç­®¬¥à­ë© í««¨¯á®¨¤ ¯® ­®à¬¥ j � jn, ®­ ¬®¦¥â ¡ëâì § ¯¨á ­ ¢ ¤¥ª àâ®¢ëå
ª®®à¤¨­ â å ¢ ä®à¬¥

P
i
a2i z

2
i � 
2, ¯à¨ íâ®¬

P
i
a2i � kT n

p k22, £¤¥ k � k2 | ­®à¬  ¯à®áâà ­áâ¢ 

®¯¥à â®à®¢ �¨«ì¡¥àâ {�¬¨¤â .
�® «¥¬¬¥ 1 ¯®«ãç¨¬

m(Ac) = emF (�F�F (Ac)) = emF (B) � emF (Sc
n) � �2

�
"

2�2
+

2

2r2

X
i

a2i

�
�

� "

2
+

2�2


2r2
kT n

p k22 =
"

2
+
"

2
= ";

®âáî¤  m(A) > 1� ".
�ë ¤®ª § «¨, çâ® ¤«ï «î¡®£® A 2 A â ª®£®, çâ® A � Un(r), m(A) > 1 � ", ­® â®£¤  ¤«ï

¯à®¤®«¦¥­¨ï ¬¥àë m ¯®«ãç¨¬ �(Un(r)) � 1� ".

2. �¥ªâ®à­®§­ ç­ë¥ ®¡®¡é¥­­ë¥ á«ãç ©­ë¥ ¯à®æ¥ááë

�ãáâì H | á¥¯ à ¡¥«ì­®¥ £¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢® á® áª «ïà­ë¬ ¯à®¨§¢¥¤¥­¨¥¬ (�; �)H ¨
á¢ï§ ­­®© á ­¨¬ ­®à¬®© k � kH . �¡®§­ ç¨¬ ç¥à¥§ E0(H) ¯à®áâà ­áâ¢® «¨­¥©­ëå ­¥¯à¥àë¢­ëå
®¯¥à â®à®¢, ¤¥©áâ¢ãîé¨å ¨§ E ¢H, ¨ ­ §®¢¥¬ E0(H) ¯à®áâà ­áâ¢®¬ à á¯à¥¤¥«¥­¨© (®¡®¡é¥­­ëå
äã­ªæ¨©) ­ ¤ E á® §­ ç¥­¨ï¬¨ ¢ H. �¥©áâ¢¨¥ ! 2 E0(H) ­  � 2 E ®¡®§­ ç¨¬ ç¥à¥§ !(�).
�¯à ¢¥¤«¨¢® á«¥¤ãîé¥¥

�à¥¤«®¦¥­¨¥ 1. �«ï «î¡®£® ! 2 E0(H) áãé¥áâ¢ãîâ p 2 N [ f0g ¨ C > 0 â ª¨¥, çâ® ¤«ï
«î¡®£® � 2 E ¢¥à­® à ¢¥­áâ¢® k!(�)kH � Ck�kp.

�¤¥áì ç¨á«® p ­ §ë¢ îâ ¯®àï¤ª®¬ à á¯à¥¤¥«¥­¨ï !.
�á«¨ ! 2 E0(H) ¨¬¥¥â ¯®àï¤®ª p, â® ! 2 E�p(H) := L(Ep;H). �¡®§­ ç¨¬ ç¥à¥§ k � k�p ­®à¬ã

íâ®£® ¯à®áâà ­áâ¢ . �§ ­¥à ¢¥­áâ¢ j�j1 � j�j2 � j�j3 � � � � ¨ ¯à¥¤«®¦¥­¨ï 1 á«¥¤ãîâ ¢«®¦¥­¨ï

L(L2(T );H) � E�1(H) � E�2(H) � � � � � E�p(H) � E0(H) =
[
p2N

E�p(H):

�ãáâì feig1i=1 | ®àâ®­®à¬¨à®¢ ­­ë© ¡ §¨á ¢ H. �«ï «î¡®£® ! 2 E0(H) ¯®«®¦¨¬ h!i; �i =
(!(�); ei)H , i = 1; 2; : : : , â®£¤  !i 2 E0. �î¡®¥ à á¯à¥¤¥«¥­¨¥ ! 2 E0(H) ®¤­®§­ ç­® ¯à¥¤áâ ¢¨¬®

¢ ¢¨¤¥ ! =
1P
i=1

!i 
 ei.1 �à¨ íâ®¬, ¥á«¨ ! ¨¬¥¥â ¯®àï¤®ª p, â® !i 2 E�p ¤«ï «î¡®£® i 2 N.

�¥©áâ¢¨â¥«ì­®, ¥á«¨ áãé¥áâ¢ãîâ C > 0 ¨ p 2 N [ f0g â ª¨¥, çâ®

8� 2 E k!(�)k2H =
1X
i=1

jh!i; �ij2 � C2j�j2p;

â® jh!i; �ij � Cj�jp ¤«ï «î¡®£® i 2 N.

�ãáâì Nm = f� = (�1; : : : ; �m) 2 Nm j �1 < � � � < �mg, N =
1[

m=1
Nm. �®«®¦¨¬ H� =

Sp fe�1 ; : : : ; e�mg ¨ ¯ãáâì E0(H�) | ¯®¤¯à®áâà ­áâ¢® ¯à®áâà ­áâ¢  E0(H), í«¥¬¥­â ¬¨ ª®â®à®£®
ï¢«ïîâáï à á¯à¥¤¥«¥­¨ï á® §­ ç¥­¨ï¬¨ ¢ H�. �¡®§­ ç¨¬ ç¥à¥§ P� ®àâ®£®­ «ì­ë© ¯à®¥ªâ®à

E0(H) ­  E0(H�). � ª ª ª «î¡®© í«¥¬¥­â E0(H�) ¨¬¥¥â ¢¨¤
mP
i=1

!�i 
 e�i , â® E
0(H�) ¨§®¬®àä­®

E0m = E0 �E0 � � � � �E0. �ãáâì T� : E0(H�)! E0m | ¨§®¬®àä¨§¬.

18x 2 E0, y 2 H x
 y 2 E0(H) : 8� 2 E (x
 y)(�) := hx; �iy:
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�ãáâì fCig1i=1 | ­¥ª®â®à ï ¯®á«¥¤®¢ â¥«ì­®áâì äã­ªæ¨®­ «®¢ ­  E, ¤«ï ª®â®àëå ¢ë¯®«-
­¥­ë ãá«®¢¨ï (�-I), (C-II) ¨ (C-III). �¡®§­ ç¨¬ ç¥à¥§ �i, i = 1; 2; : : : , ¢¥à®ïâ­®áâ­ãî ¬¥àã ­ 
¨§¬¥à¨¬®¬ ¯à®áâà ­áâ¢¥ (E0;B), ã¤®¢«¥â¢®àïîéãî ãá«®¢¨îZ

E0
eihx;�id�i(x) = Ci(�);

áãé¥áâ¢®¢ ­¨¥ ª®â®à®© ãáâ ­ ¢«¨¢ ¥â â¥®à¥¬  �®å­¥à {�¨­«®á . �ãáâì B
m | ¯àï¬®¥ ¯à®¨§-
¢¥¤¥­¨¥ �- «£¥¡à, m� = ��1 
 � � � 
 ��m | ¯àï¬®¥ ¯à®¨§¢¥¤¥­¨¥ ¬¥à, ®¯à¥¤¥«¥­­®¥ ­  �- «£¥¡à¥
B

m. � ª¨¬ ®¡à §®¬, ¯®á«¥¤®¢ â¥«ì­®áâì fCig1i=1 ¯®à®¦¤ ¥â á¥¬¥©áâ¢® ¯à®áâà ­áâ¢ á ¬¥à®©

f(E0m;B
m;m�) j � 2 Ng.
�¡®§­ ç¨¬ ç¥à¥§ A� á¨áâ¥¬ã ¯®¤¬­®¦¥áâ¢ A ¯à®áâà ­áâ¢  E0(H), ¨¬¥îé¨å ¢¨¤

A = A�(D) = P�1
� T�1

� (D); � 2 N ; D 2 B
m: (1)

�®«®¦¨¬ A = [
�2N

A�. � á¨«ã â®£®, çâ® A� ï¢«ï¥âáï �- «£¥¡à®© ¤«ï «î¡®£® � 2 N , A ï¢«ï¥âáï

 «£¥¡à®© ¯®¤¬­®¦¥áâ¢ E0(H). �¤­ ª® A ­¥ ï¢«ï¥âáï, ¢®®¡é¥ £®¢®àï, �- «£¥¡à®©.
�¯à¥¤¥«¨¬ ­  A ¬¥àã m, ¯®«®¦¨¢ m(A) = m�(D) ¤«ï «î¡®£® A 2 A, £¤¥ � 2 N , â ª, çâ®

A 2 A� ¨ ¨¬¥¥â ¬¥áâ® (1). �¥£ª® ¯à®¢¥à¨âì, çâ® m(A) ­¥ § ¢¨á¨â ®â ¢ë¡®à  � ¢ ¯à¥¤áâ ¢«¥­¨¨
(1) ¨ çâ® m ª®­¥ç­®- ¤¤¨â¨¢­ .

�¡®§­ ç¨¬ ç¥à¥§ B ¬¨­¨¬ «ì­ãî �- «£¥¡àã ¯®¤¬­®¦¥áâ¢ E0(H), á®¤¥à¦ éãî A. �¨¦¥ ¤®-
ª ¦¥¬, çâ® ¯à¨ ®¯à¥¤¥«¥­­ëå ãá«®¢¨ïå ­  ¯®á«¥¤®¢ â¥«ì­®áâì fCig1i=1 áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥
¯à®¤®«¦¥­¨¥m á A ­  B. �«ï íâ®£® ¤®áâ â®ç­® ¤®ª § âì, çâ® ¯à¨ íâ¨å ãá«®¢¨ïåm �- ¤¤¨â¨¢­ ,
¯à¨ç¥¬ ­  á ¬®¬ ¤¥«¥ ¤®áâ â®ç­® ¤®ª § âì �- ¤¤¨â¨¢­®áâì áã¦¥­¨ï m ­  ¡®«¥¥ ã§ª¨© ª« áá
¯®¤¬­®¦¥áâ¢ E0(H), ç¥¬ A. �¯¨è¥¬ ¥£®.

�ãáâì A�;F | á¨áâ¥¬  ¯®¤¬­®¦¥áâ¢ ¯à®áâà ­áâ¢  E0(H), ¨¬¥îé¨å ¢¨¤ (1). �¤¥áì D | ¬­®-
¦¥áâ¢® á¯¥æ¨ «ì­®£® ¢¨¤ ,   ¨¬¥­­®, D = D1 � � � � � Dm, £¤¥ Di 2 AF , F | ª®­¥ç­®¬¥à­®¥
¯®¤¯à®áâà ­áâ¢® ¯à®áâà ­áâ¢  E. �§ ®¯à¥¤¥«¥­¨ï AF á«¥¤ã¥â, çâ® â ª®¥ ¬­®¦¥áâ¢® ¯à¥¤áâ ¢¨-
¬® ¢ ¢¨¤¥

A =
�
! =

1X
i=1

!i 
 ei 2 E0(H)
��� (h!�i ; �1i; : : : ; h!�i ; �ni) 2 Bi; i = 1; : : : ;m

�
; (2)

£¤¥ f�igni=1 | ¡ §¨á F ,   Bi 2 B(Rn ), i = 1; : : : ;m.
�®«®¦¨¬ eA =

[
�2N

[
F�E;

dimF<1

A�
F :

�ç¥¢¨¤­®, eA ï¢«ï¥âáï ¯®«ãª®«ìæ®¬ á ¥¤¨­¨æ¥©. �¡®§­ ç¨¬ ç¥à¥§ bA ¬¨­¨¬ «ì­ãî  «£¥¡àã ¯®¤-
¬­®¦¥áâ¢ E0(H), á®¤¥à¦ éãî eA. �¥ í«¥¬¥­â ¬¨ ï¢«ïîâáï ¢á¥¢®§¬®¦­ë¥ ª®­¥ç­ë¥ ®¡ê¥¤¨­¥-
­¨ï ¬­®¦¥áâ¢ ¨§ eA. �à¨ íâ®¬ ¬¨­¨¬ «ì­ ï �- «£¥¡à , á®¤¥à¦ é ï bA, ¢ª«îç ¥â A ¨, §­ ç¨â,
á®¢¯ ¤ ¥â á ¬¨­¨¬ «ì­®© �- «£¥¡à®©, á®¤¥à¦ é¥© A, ¯®íâ®¬ã ¤«ï ¤®ª § â¥«ìáâ¢  áãé¥áâ¢®¢ -
­¨ï ¯à®¤®«¦¥­¨ï ¬¥àë m ­  B ¤®áâ â®ç­® ¤®ª § âì �- ¤¤¨â¨¢­®áâì áã¦¥­¨ï m ­  bA.

� ¬¥â¨¬, çâ® á¨áâ¥¬  ¯®¤¬­®¦¥áâ¢ E0(H) ¢¨¤  (2), £¤¥ Bi, i = 1; : : : ;m, | ®âªàëâë¥
¯®¤¬­®¦¥áâ¢  Rn , ®¯à¥¤¥«ï¥â ¢ E0(H) â®¯®«®£¨î. �¥£ª® ¯à®¢¥à¨âì, çâ® ¯®á«¥¤®¢ â¥«ì­®áâì
f!(k)(�)g1k=1 � E0(H) áå®¤¨âáï ª ! 2 E0(H) ¢ á¬ëá«¥ íâ®© â®¯®«®£¨¨ â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 
¤«ï «î¡®£® � 2 E ¯®á«¥¤®¢ â¥«ì­®áâì f!(k)(�)g1k=1 á« ¡® áå®¤¨âáï ¢ H. �®£®¢®à¨¬áï ­ §ë¢ âì
â®¯®«®£¨î, ®¯à¥¤¥«ï¥¬ãî ®ªà¥áâ­®áâï¬¨ ¢¨¤  (2), â®¯®«®£¨¥© ¯®â®ç¥ç­®© á« ¡®© áå®¤¨¬®áâ¨.

�¥¬¬  3. �ãáâì f�ig1i=1 | ¯®á«¥¤®¢ â¥«ì­®áâì ¢ R â ª ï, çâ® �i > 0, i = 1; 2; : : : ,

¨
1P
i=1

�i <1. �®£¤  ¬­®¦¥áâ¢®

Mp =
�
! =

1X
i=1

!i 
 ei 2 E0(H)
��� j!ij�p � p

�i; i = 1; 2; : : :
�
;
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£¤¥ p 2 N, ª®¬¯ ªâ­® ¢ â®¯®«®£¨¨ ¯®â®ç¥ç­®© á« ¡®© áå®¤¨¬®áâ¨.

�®ª § â¥«ìáâ¢®. �ãáâì f!(k)g1k=1 �Mp, !(k) =
1P
i=1

!
(k)
i 
ei. �®ª ¦¥¬, çâ® ¨§ f!(k)g1k=1 ¬®¦­®

¢ë¤¥«¨âì ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì, ¯®â®ç¥ç­® á« ¡® áå®¤ïéãîáï ª ­¥ª®â®à®¬ã í«¥¬¥­âã ! 2Mp.
� áá¬®âà¨¬ f!(k)1 g1k=1. � à U�p(

p
�i) = fx 2 E0

�� jxj�p � p
�1g á« ¡® ª®¬¯ ªâ¥­ ¢ E0, ¯®íâ®-

¬ã áãé¥áâ¢ã¥â ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì f!(k
(1)
i )

1 g1i=1 � f!(k)1 g1k=1, á« ¡® áå®¤ïé ïáï ª ­¥ª®â®à®¬ã

!1 2 U�p(
p
�1). � «¥¥ à áá¬®âà¨¬ f!(k

(1)
i

)
2 g1i=1. �­ «®£¨ç­ë¬ ®¡à §®¬ ¨§ íâ®© ¯®á«¥¤®¢ â¥«ì-

­®áâ¨ ¬®¦­® ¢ë¡à âì ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì f!(k
(2)
i

)
2 g1i=1, á« ¡® áå®¤ïéãîáï ¢ E0 ª ­¥ª®â®à®-

¬ã !2 2 U�p(
p
�2). �  n-¬ è £¥ íâ®£® ¯à®æ¥áá  ¯®«ãç¨¬ ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì f!(k

(n)
i

)
n g1i=1 �

f!(k
(n�1)
i

)
n g1i=1, áå®¤ïéãîáï ¢ E0 á« ¡® ª ­¥ª®â®à®¬ã !n 2 U�p(

p
�n).

� á¨«ã ®æ¥­ª¨ jh!i; �ij2�(k!ik�pk�kp)2��ik�k2p ¤«ï «î¡®£® � 2 E ¨¬¥¥¬
1P
i=1

jh!i; �ij2 <1. �­ -

ç¨â, ®¯¥à â®à ! =
1P
i=1

!i
 ei ®¯à¥¤¥«¥­ ­  ¢á¥¬ E. �à¨ íâ®¬ k!(�)k2H =
1P
i=1

jh!i; �ij2 � (
1P
i=1

�i)k�k2p,
á«¥¤®¢ â¥«ì­®, ! | ­¥¯à¥àë¢­ë© ®¯¥à â®à,   §­ ç¨â, ! 2 E0

�p(H) � E0(H).

� áá¬®âà¨¬ â¥¯¥àì ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì f!(k(i)1 )g1i=1 ¯®á«¥¤®¢ â¥«ì­®áâ¨ f!(k)g1k=1. �®ª -
¦¥¬, çâ® ®­  ¯®â®ç¥ç­® á« ¡® áå®¤¨âáï ª !. �ãáâì � 2 E, x 2 H, " > 0. �¬¥¥¬

jh!(ki1)j � !j; �ij � jh!(ki1)j ; �ij + jh!j ; �ij � 2
q
�jk�kp; j = 1; 2; : : :

�âáî¤  á«¥¤ã¥â áå®¤¨¬®áâì àï¤ 
1P
j=1

jh!(ki1)j � !j ; �ij2,   §­ ç¨â, ­ ©¤¥âáï N1 2 N â ª®¥, çâ®

1X
j=N1+1

jh!(ki1)j � !j; �ij2 < "2

2kxk2H
:

�ãáâì â¥¯¥àì N 2 N, N > N1, â ª®¥, çâ®

jh!(ki1)j � !j ; �ij < "p
2N1kxkH

8j = 1; : : : ; N1; i > N:

�®£¤  ¤«ï «î¡®£® i > N ¯®«ãç¨¬

j(!(ki1)(�); x)H � (!(�); x)H j =
���� 1X
j=1

h!(ki1)j � !j ; �i(x; ej)H
���� �

�
� 1X

j=1

jh!(ki1)j � !j; �ij2
� 1

2
� 1X

j=1

j(x; ej)H j2
� 1

2

=

=
� N1X

j=1

jh!(ki1)j � !j; �ij2 +
1X

j=N1+1

jh!(ki1)j � !j; �ij2
� 1

2

kxkH �

�
� N1X

j=1

"p
2N1kxkH

+
"2

2kxk2H

� 1
2

kxkH = ": �

�¥¬¬  4. �«ï â®£® çâ®¡ë ª®­¥ç­®- ¤¤¨â¨¢­ ï ¬¥à  m, § ¤ ­­ ï ­   «£¥¡à¥ bA, ¡ë« 

�- ¤¤¨â¨¢­®©, ¤®áâ â®ç­®, çâ®¡ë ¤«ï «î¡®£® " > 0 áãé¥áâ¢®¢ «® â ª®¥ ¬­®¦¥áâ¢®

M
 =
�
! =

1X
i=1

!i 
 ei 2 E0(H)
��� j!ij�p � 


p
�i; i = 1; 2; : : :

�
;

çâ® ¤«ï «î¡®£® A 2 bA â ª®£®, çâ® A \M
 = ;, ¢ë¯®«­ï«®áì m(A) < ".
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�®ª § â¥«ìáâ¢®. �ãáâì fAig1i=1 � bA, Ai \ Aj = ; ¯à¨ i 6= j ¨
1[
i=1

Ai = E0(H). � ª ª ª

m
� n[
i=1

Ai

�
=

nP
i=1

m(Ai) � 1 ¤«ï «î¡®£® n 2 N, â®
1P
i=1

m(Ai) � 1. �à¥¤¯®«®¦¨¬, ¬¥à  m ­¥ ï¢«ï¥âáï

�- ¤¤¨â¨¢­®©, â®£¤ 
1P
i=1

m(Ai) = 1 � 3" ¤«ï ­¥ª®â®à®£® " > 0. �«ï «î¡®£® Ai á¯à ¢¥¤«¨¢®

à §«®¦¥­¨¥ Ai =
ni[
j=1

Aij , £¤¥ Aij 2 eA. �«ï «î¡®£® ¬­®¦¥áâ¢  Aij ¢®§ì¬¥¬ ®âªàëâ®¥ (¢ á¬ëá«¥

â®¯®«®£¨¨ ¯®â®ç¥ç­®© á« ¡®© áå®¤¨¬®áâ¨) ¬­®¦¥áâ¢® A0
ij 2 eA â ª®¥, çâ® m(A0

ij nAij) < "
2ini

. �«ï
íâ®£® ¤®áâ â®ç­® ¯®¤å®¤ïé¨¬ ®¡à §®¬ ¨§¬¥­¨âì ¡®à¥«¥¢áª¨¥ ¬­®¦¥áâ¢  Bi ¢ ¯à¥¤áâ ¢«¥­¨¨
Aij ¢¨¤  (2). �ãáâì 
 > 0 â ª®¢®, çâ® ¤«ï «î¡®£® A 2 bA ¨§ A \M
 = ; á«¥¤ã¥â m(A) < ".
�­®¦¥áâ¢  A0

ij , j = 1; : : : ; ni, i = 1; 2; : : : , ®¡à §ãîâ ®âªàëâ®¥ ¯®ªàëâ¨¥ M
. �§ ª®¬¯ ªâ­®áâ¨
M
 ¢ â®¯®«®£¨¨ ¯®â®ç¥ç­®© á« ¡®© áå®¤¨¬®áâ¨ á«¥¤ã¥â áãé¥áâ¢®¢ ­¨¥ ª®­¥ç­®£® ¯®¤¯®ªàëâ¨ï.
�¥§ ®£à ­¨ç¥­¨ï ®¡é­®áâ¨ ¬®¦­® áç¨â âì, çâ® ®­® ¨¬¥¥â ¢¨¤ fA0

ij j j = 1; : : : ; ni; i = 1; : : : ng.
�® íâ® ®§­ ç ¥â

n[
i=1

A0
i �M
 . �¡®§­ ç¨¬ A0 =

n[
i=1

A0
i. �¬¥¥¬ A0 2 bA, ¯à¨ íâ®¬

m(A0) = m(
n[
i=1

A0
i) �

nX
i=1

m(A0
i) <

1X
i=1

m(A0
i) =

nX
i=1

(m(Ai) +m(A0
i nAi)) < 1 + 2":

�ãáâì A = 
 n A0. �¬¥¥¬ A 2 bA, A \ M
 = ;. �­ ç¨â, m(A) < ". �®«ãç ¥¬ 1 = m(E0) =
m(A) +m(A0) < "+ 1� 2" = 1 + ". �à®â¨¢®à¥ç¨¥.

�¥®à¥¬  2. �ãáâì C = fCig1i=1 | ¯®á«¥¤®¢ â¥«ì­®áâì äã­ªæ¨®­ «®¢ ­  E, ã¤®¢«¥â¢®àï-

îé¨å ãá«®¢¨ï¬ (C-I), (C-II) ¨ (C-III), ¯à¨ç¥¬ ¢á¥ Ci ­¥¯à¥àë¢­ë ¯® ®¤­®© ­®à¬¥ j � jp. �ãáâì
¯®á«¥¤®¢ â¥«ì­®áâì f�ig1i=1 â ª®¢ , çâ® �i > 0, i = 1; 2; : : : ,

1P
i=1

�i <1 ¨ ¢ë¯®«­¥­® ãá«®¢¨¥

k�kE0
<

�

�i
) jCi(�)� 1j < "�i 8" > 0 9� > 0 8� 2 E; i 2 N: (3)

�á«¨ ¤«ï ­¥ª®â®à®£® n (> p) ¢«®¦¥­¨¥ T n
p : En ! Ep ï¢«ï¥âáï ®¯¥à â®à®¬ �¨«ì¡¥àâ {

�¬¨¤â , â® áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ ¯à®¤®«¦¥­¨¥ � ¬¥àë m á A ­  B.
�®ª § â¥«ìáâ¢®. �ãáâì " > 0. �® ãá«®¢¨î â¥®à¥¬ë ­ ©¤¥âáï � > 0 â ª®¥, çâ®

k�kE0
<

�

�i
) jCi(�)� 1j < "�i

2�2
P1

i=1 �i
8" > 0 9� > 0 8� 2 E; i 2 N:

�®£¤  ¯® «¥¬¬¥ 2 ¤«ï è à  Un(ri) ¢ ¯à®áâà ­áâ¢¥ E�n á ri = 2�kT n
p k2

��iP1

i=1
�i

�2"

� 1
2 á¯à ¢¥¤«¨¢®

­¥à ¢¥­áâ¢® �i(Un(ri)) � 1� "�iP
1

i=1
�i
,   §­ ç¨â, �i(Un(ri)c) � "�iP

1

i=1
�i
. �ãáâì 
 = 2�kT n

p k2
�P1

i=1
�i

�2"

� 1
2 .

� áá¬®âà¨¬ á®®â¢¥âáâ¢ãîé¥¥ ¬­®¦¥áâ¢®

M
 =
�
! =

1X
i=1

!i 
 ei 2 E0(H)
��� j!ij�p � 


p
�i; i = 1; 2; : : :

�
:

�ãáâì A 2 bA; A \ M
 = ;. �®£¤  A ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥ ª®­¥ç­®£® ®¡ê¥¤¨­¥­¨ï A =
q[

j=1
Aj ,

£¤¥ Aj 2 eA (Aj \ M
 = ;), j = 1; : : : ; q, ¯à¨ íâ®¬ ­ ©¤ãâáï â ª®© � 2 N ¨ ª®­¥ç­®¬¥à­®¥
¯®¤¯à®áâà ­áâ¢® F � E, çâ® Aj 2 A�;F , j = 1; : : : ; q. � ª¨¬ ®¡à §®¬, ¬­®¦¥áâ¢  Aj ¬®£ãâ ¡ëâì
¯à¥¤áâ ¢«¥­ë ¢ ¢¨¤¥

Aj =
�
! =

1X
i=1

!i 
 ei 2 E0(H)
��� (h!�i ; �1i; : : : ; h!�i ; �ni) 2 Bij ; i = 1; : : : ;m

�
;
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£¤¥ Bij 2 B(Rn), f�igni=1 | ¡ §¨á F . �«ï «î¡®£® Aj á¯à ¢¥¤«¨¢® ¢«®¦¥­¨¥ Aj �
m[
i=1

M�i;
, £¤¥

M�i;
 =
�
! =

1X
i=1

!i 
 ei 2 E0(H)
��� j!�i j�p > 


q
��i

�
; M�i;
 2 A:

�¥©áâ¢¨â¥«ì­®, ¥á«¨ íâ® ­¥ â ª, â® ­ ©¤¥âáï ! 2 Aj â ª®©, çâ® ¤«ï ¢á¥å i = 1; : : : ;m ¡ã¤¥¬
¨¬¥âì j!�i j�p � 


p
��i . � ª ª ª ¯à¨ íâ®¬ ¢ë¯®«­¥­ë ¢ª«îç¥­¨ï (h!�i ; �1i; : : : ; h!�i ; �ni) 2 Bij ,

i = 1; : : : ;m, â®, ¯®«®¦¨¢, ­ ¯à¨¬¥à,

!0k =

(
!�i ; ¯à¨ k = �i; i = 1; : : : ;m;

0; ¯à¨ k 6= �i; i = 1; : : : ;m;

¯®«ãç¨¬ !0 =
1P
k=1

!0k 
 ek 2 Aj \M
 . �à®â¨¢®à¥ç¨¥.

� ª¨¬ ®¡à §®¬, ¨¬¥¥¬ A =
q[

j=1
Aj � m[

i=1
M�i;
 , á«¥¤®¢ â¥«ì­®, m(A) �

mP
i=1

m(M�i;
) �
mP
i=1

m�i(Un(r�i)
c) �

mP
i=1

"��iP
1

j=1
�j
< ".

�à¨¬¥à 2. �ãáâì E = S, £¤¥ S|¯à®áâà ­áâ¢®�¢ àæ  ¡ëáâà® ã¡ë¢ îé¨å äã­ªæ¨©. �®£¤ 
E0 = L2(R), E0 = S0, E0(H) = S0(H). �ãáâì ¯®á«¥¤®¢ â¥«ì­®áâì f�ig1i=1 â ª®¢ , çâ®

1X
i=1

�
2=3
i <1: (4)

� áá¬®âà¨¬ ¯®á«¥¤®¢ â¥«ì­®áâì äã­ªæ¨®­ «®¢ ­  S ¢¨¤  Ci(�) = e
�
�2
i
2 k�k

2

L2(R). � ¦¤ë© ¨§ ­¨å
ï¢«ï¥âáï å à ªâ¥à¨áâ¨ç¥áª¨¬ äã­ªæ¨®­ «®¬ ¢¥à®ïâ­®áâ­®© ¬¥àë �i ­  �- «£¥¡à¥ B(S0) (á¬.
¯à¨¬¥à 1).

�ãáâì " > 0. �®§ì¬¥¬ � 2 S â ª, çâ® k�kL2(R) <

p
2"

�
2=3
i

. �®£¤  �2i
2
k�k2L2(R) < "�

2=3
i . � ª ª ª ¯à¨

0 < x < 1 ¢¥à­® ­¥à ¢¥­áâ¢® x < � ln(1�x), ¨¬¥¥¬ �2i
2
k�k2L2(R) < � ln(1� "�

2=3
i ). �âáî¤  ¯®«ãç¨¬

ln(1� "�
2=3
i ) < ��2i

2
k�k2L2(R) � 0 < ln(1+ "�

2=3
i ) ¨, ®ª®­ç â¥«ì­®, 1� "�

2=3
i < e

�
�2
i
2 k�k

2

L2(R) < 1+ "�
2=3
i ,

â. ¥. je�
�2
i
2 k�k

2

L2(R) � 1j < "�
2=3
i .

�á«®¢¨¥ (3) ¤«ï ¯®á«¥¤®¢ â¥«ì­®áâ¨ fCig1i=1 ¢ë¯®«­¥­® á �i = �
2=3
i .

�ãáâì �� | ¢¥à®ïâ­®áâ­ ï ¬¥à  ­  B, á®®â¢¥âáâ¢ãîé ï ¤ ­­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ fCig1i=1.
� áá¬®âà¨¬ ¢¥à®ïâ­®áâ­®¥ ¯à®áâà ­áâ¢® (S0(H);B; ��). �ãáâì � | ®¯¥à â®à ¢ H, § ¤ ­­ë©

à ¢¥­áâ¢®¬ � =
1P
i=1

�2i ei 
 ei. �§ (4) á«¥¤ã¥â Tr� <1.

� ¬¥â¨¬, çâ® ¤«ï «î¡ëå � 2 S ¨ h 2 H ¨ ¯à®¨§¢®«ì­®£® ¬ã«ìâ¨¨­¤¥ªá  �(n) = (1; : : : ; n)
á¯à ¢¥¤«¨¢® à ¢¥­áâ¢®

Z
S0(H)

E(ei(!(�);h)H j A�(n))d�(!) =
Z
S0(H)

e
i

�
nP
i=1

h!i;�iei;h

�
Hdm�(n)(!) =

=
nY
i=1

Z
S0
eih!i;hi�idmi(!i) =

nY
i=1

e
� 1

2�
2
i h

2
i k�k

2

L2(R) = e
� 1

2k�k
2

L2(R)

nP
i=1

�2i h
2
i

:

� ª ª ª �- «£¥¡àë A�(n) ¬®­®â®­­® à áè¨àïîâáï ¯à¨ n!1,   B | ¬¨­¨¬ «ì­ ï á®¤¥à¦ é ï
¨å �- «£¥¡à , ¯¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ n!1, ¯®«ãç¨¬Z

S0(H)

ei(!(�);h)Hd�(!) = e
� 1

2 k�k
2

L2(R)
(�h;h)H :
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�âáî¤  á«¥¤ã¥â, çâ® ¤«ï «î¡®£® � 2 S äã­ªæ¨ï � : S0(H) ! H, ®¯à¥¤¥«¥­­ ï à ¢¥­áâ¢®¬
�(!) = !(�); ! 2 S0(H), ï¢«ï¥âáï H-§­ ç­®© £ ãáá®¢áª®© á«ãç ©­®© ¢¥«¨ç¨­®© á E(�) = 0 ¨
ª®¢ à¨ æ¨®­­ë¬ ®¯¥à â®à®¬ Cov (�) = k�k2L2(R)�. �à¨ íâ®¬, ¥á«¨ �1 ¨ �2 2 S ®àâ®£®­ «ì­ë, ¢
ç áâ­®áâ¨, ¥á«¨ Supp �1 \ Supp �2 = ;, â® á®®â¢¥âáâ¢ãîé¨¥ �1 ¨ �2 ­¥§ ¢¨á¨¬ë. �®íâ®¬ã ¥áâ¥-
áâ¢¥­­® ­ §¢ âì (S0(H);B; ��) ¯à®áâà ­áâ¢®¬H-§­ ç­®£® ¡¥«®£® èã¬ ,   ®¡®¡é¥­­ë© á«ãç ©­ë©
¯à®æ¥áá, ®¯à¥¤¥«¥­­ë© ­  ­¥¬ à ¢¥­áâ¢®¬ W (�; !) := !(�), | ¡¥«ë¬ èã¬®¬ á® §­ ç¥­¨ï¬¨ ¢ H.

�¨â¥à âãà 

1. Oksendal B. Stochastic di�erential equations. An introduction with applications. { Springer-Verlag,
1991. { 224 p.

2. �¨«¥­ª¨­�.�., �¥«ìä ­¤ �.�. �¥ª®â®àë¥ ¯à¨¬¥­¥­¨ï £ à¬®­¨ç¥áª®£®  ­ «¨§ . �á­ é¥­­ë¥
£¨«ì¡¥àâ®¢ë ¯à®áâà ­áâ¢ . �¡®¡é¥­­ë¥ äã­ªæ¨¨. �ë¯. 4. { �.: �¨§¬ â£¨§, 1961. { 388 á.

3. Zabczyk J. DaPrato G. Stochastic equations in in�nite dimentions. { Cambridge Univ. Press, 1992.
{ 451 p.

4. Hida T. Brownian motion // Appl. Math. { New York: Springer-Verlag, 1980. { V. 11. { 326 p.

�à «ìáª¨© £®áã¤ àáâ¢¥­­ë© �®áâã¯¨« 

â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â 26.12.2000

18


