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�áâ  ¢«¨¢ îâáï ®¡®¡é îé¨¥ ¯à¨æ¨¯ á¨¬¬¥âà¨§ æ¨¨ �®«¨ {�¥£�¥ ([1], á. 203) ®æ¥ª¨ ®à-
¬ë ä¨¨â®© äãªæ¨¨ ¢  ¨§®âà®¯®¬ ¯à®áâà áâ¢¥ �®¡®«¥¢ .

1. �¨¦¥ Rn | n-¬¥à®¥ ¥¢ª«¨¤®¢® ¯à®áâà áâ¢®  ¤ ¯®«¥¬ R ¤¥©áâ¢¨â¥«ìëå ç¨á¥«, pq ¨
jpj | áª «ïà®¥ ¯à®¨§¢¥¤¥¨¥ ¢¥ªâ®à®¢ p, q ¨ ¥¢ª«¨¤®¢  ®à¬  ¢¥ªâ®à  p á®®â¢¥âáâ¢¥®, Bn

| á®¢®ªã¯®áâì ¡®à¥«¥¢áª¨å ¯®¤¬®¦¥áâ¢ ¯à®áâà áâ¢  Rn . �ãáâì X = [0; a], 0 < a < 1, |
®âà¥§®ª   ¤¥©áâ¢¨â¥«ì®© ®á¨ á ®¡ëç®© ®à¬®© �¥¡¥£  mes1, S(X;Rn) | «¨¥©®¥ ¬¥âà¨ç¥áª®¥
¯à®áâà áâ¢® ¨§¬¥à¨¬ëå ®â®¡à ¦¥¨© ¨§ X ¢ Rn . �â®¡à ¦¥¨ï y, z, ¯à¨ ¤«¥¦ é¨¥ S(X;Rn),
 §ë¢ îâáï à ¢®¨§¬¥à¨¬ë¬¨, ¥á«¨ ¤«ï «î¡®£® B ¨§Bn ¬®¦¥áâ¢  y�1(B ) = fx 2 X, y(x) 2 B g,
z�1(B ) = fx 2 X, z(x) 2 B g ¨¬¥îâ ®¤¨ ª®¢ãî ¬¥àã. �¥à¥§ L1 = L1(X;Rn ), L1 = L1(X;Rn)
®¡®§ ç îâáï ¡  å®¢ë ¯à®áâà áâ¢  ¨§¬¥à¨¬ëå ®â®¡à ¦¥¨© á ®¡ëçë¬¨ ®à¬ ¬¨.

�  å®¢® ¯à®áâà áâ¢® E = E(X;Rn) ®â®¡à ¦¥¨© ª« áá  S(X;Rn )  §ë¢ ¥âáï á¨¬¬¥âà¨ç-
ë¬, ¥á«¨ 1) ¨§ y 2 E, z(x) = �(x)y(x), � | áª «ïà ï ¨§¬¥à¨¬ ï äãªæ¨ï, j�(x)j � 1 ¯®çâ¨
¢áî¤ã (¯. ¢.) ¢ X ¢ëâ¥ª ¥â, çâ® z 2 E ¨ kz;Ek � ky;Ek; 2) ¨§ y 2 E ¨ à ¢®¨§¬¥à¨¬®áâ¨ y á z
á«¥¤ã¥â ¢ª«îç¥¨¥ z 2 E ¨ à ¢¥áâ¢® kz;Ek = ky;Ek; 3) á¯à ¢¥¤«¨¢ë ¥¯à¥àë¢ë¥ ¢«®¦¥¨ï
L1 � E � L1. �á«¨ n = 1, E | ¥âà¨¢¨ «ì®¥ á¨¬¬¥âà¨ç®¥ ¯à®áâà áâ¢® (��), â® ãá«®¢¨¥ 3)
ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ ãá«®¢¨© 1), 2) ([2], á. 124). �à¨ n > 1 íâ® ã¦¥ ¥ â ª [3].

�â®¡à ¦¥¨¥ X ¢ X  §ë¢ îâ  ¢â®¬®àä¨§¬®¬, ¥á«¨ ®® ¢§ ¨¬® ®¤®§ ç®, ¨ ª ª ®®, â ª
¨ ®¡à â®¥ ¥¬ã ®â®¡à ¦¥¨¥ ¯¥à¥¢®¤ïâ ¢áïª®¥ ¨§¬¥à¨¬®¥ ¬®¦¥áâ¢® ¢ ¨§¬¥à¨¬®¥ ¬®¦¥áâ¢® â®©
¦¥ ¬¥àë. �àã¯¯   ¢â®¬®àä¨§¬®¢ X ®¡®§ ç ¥âáï á¨¬¢®«®¬ A(X). �®¢¯ ¤ îé¨¥ ¯. ¢. ®¡ê¥ªâë
  X áç¨â îâáï ®¤¨ ª®¢ë¬¨. �á«®¢¨¥ 2) ¨§ ®¯à¥¤¥«¥¨ï �� ¬®¦® § ¬¥¨âì íª¢¨¢ «¥âë¬
á¢®©áâ¢®¬ 2a) ¨§ y 2 E, T 2 A(X), á«¥¤ã¥â, çâ® y � T 2 E ¨ ky � T ;Ek = ky;Ek [3].

�¢®©áâ¢¥ë¬ ª �� E  §ë¢ ¥âáï ¯à®áâà áâ¢® ¯à¨ ¤«¥¦ é¨å S(X;Rn) ®â®¡à ¦¥¨© y,
¤«ï ª®â®àëå ¨¬¥¥â á¬ëá« ¨ ª®¥ç  ®à¬  ky;E0k = supfhy; zi, kz;Ek � 1g, £¤¥

hy; zi =
Z
X

y(x)z(x)dx:

�à®áâà áâ¢® E0 â ª¦¥ á¨¬¬¥âà¨ç®. �¥à¥§ E00 ®¡®§ ç ¥âáï ¤¢®©áâ¢¥®¥ ª E0 ¯à®áâà áâ¢®.
�á«¨ E00 á®¢¯ ¤ ¥â á E ¯® á®áâ ¢ã í«¥¬¥â®¢ ¨ ¯® ®à¬¥, â® ¡ã¤¥¬  §ë¢ âì E ¬ ªá¨¬ «ìë¬
¯à®áâà áâ¢®¬. �à®áâà áâ¢  �à«¨ç  Lf , �®à¥æ  � , � àæ¨ª¥¢¨ç M ¬ ªá¨¬ «ìë [2], [3].

�ãáâì H = f(x1; : : : ; xn�1; xn), xn = 0g | ª®®à¤¨ â ï £¨¯¥à¯«®áª®áâì ¢ Rn (n � 2), H?

| ®àâ®£® «ì®¥ ¤®¯®«¥¨¥ ª H, PH ¨ PH | ®¯¥à â®àë ®àâ®£® «ì®£® ¯à®¥ªâ¨à®¢ ¨ï ¯à®-
áâà áâ¢  Rn   H ¨ H? á®®â¢¥âáâ¢¥®. � ¤ «ì¥©è¥¬ â®çªã x = (x1; : : : ; xn�1; xn) ¨§ Rn

¡ã¤¥¬ § ¯¨áë¢ âì ¢ ¢¨¤¥ x = (x0; xn), £¤¥ x0 = (x1; : : : ; xn�1) 2 Rn�1 , â ª, çâ® PHx = (x0; 0),
PHx = (O ; xn), ¯à®áâà áâ¢  H ¨ H? ¬®¦® ¨¤¥â¨ä¨æ¨à®¢ âì á Rn�1 ¨ R á®®â¢¥âáâ¢¥®.

�®à¬ã ¢ �� E = E(X;Rn) ¡ã¤¥¬  §ë¢ âì H-¬®®â®®©, ¥á«¨ ¨§ á®®â®è¥¨© y 2 E,
� 2 S(X;R), � 2 S(X;R), j�(x)j � 1, j�(x)j � 1 ¯. ¢. á«¥¤ã¥â, çâ® z = �PHy + �PHy 2 E
¨ kz;Ek � ky;Ek. �à®áâà áâ¢® E á H-¬®®â®®© ®à¬®©  §®¢¥¬ H-á¨¬¬¥âà¨çë¬. �« áá
H-á¨¬¬¥âà¨çëå ¯à®áâà áâ¢ ®¡®§ ç¨¬ H-��. �à¨ ¤«¥¦®áâì ¯à®áâà áâ¢  E ª« ááã H-
�� ¡ã¤¥¬ ®¡®§ ç âì E 2 H-��. H-¬®®â® ï ®à¬  ¬®¦¥â ¡ëâì ®¯à¥¤¥«¥ ,  ¯à¨¬¥à,
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à ¢¥áâ¢®¬ ky;Ek = maxfkPHy;E1k, kPHy;E2kg, £¤¥ E1 = E1(X;Rn�1), E2 = E2(X;R) | ��
®â®¡à ¦¥¨©   X á® § ç¥¨ï¬¨ ¢ Rn�1 ¨ R á®®â¢¥âáâ¢¥®.

�� E  §®¢¥¬ ¨§®âà®¯ë¬, ¥á«¨ ky;Ek = k jyj;E0k, £¤¥ E0 = E0(X;R) | �� áª «ïàëå  
X äãªæ¨©. �ç¥¢¨¤®, çâ® ¨§®âà®¯®¥ �� ¢å®¤¨â ¢ ª« áá H-��.

� «¥¥ ¨á¯®«ì§ã¥âáï ¯¥à¥å®¤ ®â �� E ª ¯à®áâà áâ¢ã ES ª« áá  H-��. �ãé¥áâ¢¥ãî à®«ì
§¤¥áì ¨£à ¥â á¨¬¬¥âà¨§ æ¨ï �â¥©¥à . �ãáâì l(x) | ¯àï¬ ï, ¯à®å®¤ïé ï ç¥à¥§ â®çªã x ¨ ®à-
â®£® «ì ï H, A | â ª®¥ ¬®¦¥áâ¢® ¢ Rn , çâ® ¤«ï «î¡®£® x ¨§ PH(A ) ¯¥à¥á¥ç¥¨¥ A \ l(x)
®£à ¨ç¥®. �¨¬¬¥âà¨§ æ¨¥© �â¥©¥à  ¬®¦¥áâ¢  A ®â®á¨â¥«ì® £¨¯¥à¯«®áª®áâ¨ H  §ë¢ -
¥âáï ([4], á. 232) ¬®¦¥áâ¢®

SH(A ) =
[

x2PH(A)

(A \ l(x))S ;

£¤¥ (A \l(x))S |¯à¨ ¤«¥¦ é¨© l(x) ®âà¥§®ª á æ¥âà®¬ ¢ â®çª¥ x, ¤«¨  ª®â®à®£® à ¢  ¢¥è¥©
®¤®¬¥à®© «¥¡¥£®¢®© ¬¥à¥ ¬®¦¥áâ¢  A \l(x). �¯¥à æ¨ï SH á®åà ï¥â n-¬¥àãî «¥¡¥£®¢ã ¬¥àã:
mesn(SH(A )) = mesn A .

�¨¦¥ Kn | á®¢®ªã¯®áâì ¥¯ãáâëå ¢ë¯ãª«ëå ¨ ª®¬¯ ªâëå ¯®¤¬®¦¥áâ¢ Rn , Rn | ç áâì
K
n, á®áâ®ïé ï ¨§ á¨¬¬¥âà¨çëå ®â®á¨â¥«ì® O 2 R

n ¬®¦¥áâ¢. �¯®à ï äãªæ¨ï ¬®¦¥áâ¢ 
A ¨§ Kn ®¡®§ ç ¥âáï á¨¬¢®«®¬ A;  ¯®¬¨¬, çâ® A(p) = maxfpq, q 2 A g (p 2 R

n). � ááâ®ï¨¥
¯® � ãá¤®àäã ¬¥¦¤ã í«¥¬¥â ¬¨ A , B ¨§ Rn ®¯à¥¤¥«ï¥âáï à ¢¥áâ¢®¬ d(A ; B ) = maxfjA(p) �
B(p)j, jpj = 1g. �®« £ ¥¬ A + B = fz 2 R

n , z = x + y, x 2 A , y 2 B g | áã¬¬  ¢ á¬ëá«¥
�¨ª®¢áª®£® ¬®¦¥áâ¢ A , B ; �A = fz 2 Rn , z = �x, x 2 A g | ¯à®¨§¢¥¤¥¨¥ A   ç¨á«®
� � 0. �« áá Kn á ®¯à¥¤¥«¥ë¬¨ ¢ëè¥ ¬¥âà¨ª®© d ¨ ®¯¥à æ¨ï¬¨ á«®¦¥¨ï ¨ ã¬®¦¥¨ï
  ç¨á«  � � 0 ®¡à §ã¥â ¯®«ã«¨¥©®¥ ¬¥âà¨ç¥áª®¥ á¥¯ à ¡¥«ì®¥ ¯à®áâà áâ¢®, Rn | ¥£®
§ ¬ªãâ®¥ ¯®«ã«¨¥©®¥ ¯®¤¯à®áâà áâ¢®. �â® ¯®§¢®«ï¥â à áá¬ âà¨¢ âì ¯®á«¥¤®¢ â¥«ì®áâì ¨
àï¤ë á í«¥¬¥â ¬¨ ¨§ Kn, ¨§¬¥à¨¬ë¥ ¨ áã¬¬¨àã¥¬ë¥ äãªæ¨¨ á® § ç¥¨ï¬¨ ¢ Kn ¨ â. ¤.

�â¥©¥à®¢áª ï á¨¬¬¥âà¨§ æ¨ï ®áâ ¢«ï¥â ¨¢ à¨ âë¬ ª ¦¤ë© ¨§ ª« áá®¢ Kn, Rn. �¯à -
¢¥¤«¨¢ë á®®â®è¥¨ï ([4], á. 233)

SH(A ) + SH(B ) � SH(A + B ); SH(�A ) = �SH(A ): (1)

�¯¥à æ¨ï SH ¯®«ã¥¯à¥àë¢ : ¥á«¨ A i ! A , SH(A i ) ! eA ¢ ¬¥âà¨ª¥ d (i ! 1), â® eA � SH(A )
([4], á. 234).

�â®¡à ¦¥¨¥ � ¬®¦¥áâ¢  X ¢ Kn ¬®¦® ¨â¥à¯à¥â¨à®¢ âì ª ª ¬®£®§ ç®¥ ®â®¡à ¦¥¨¥,
á®¯®áâ ¢«ïîé¥¥ x 2 X ¬®¦¥áâ¢® �(x) ¨§ Kn. �®£®§ ç®¥ ®â®¡à ¦¥¨¥ �  §ë¢ îâ [5] ¨§-
¬¥à¨¬ë¬ (¡®à¥«¥¢áª¨¬), ¥á«¨ ¤«ï «î¡®£® B ¨§ Bn ¬®¦¥áâ¢® ��1(B ) = fx 2 X, �(x) \ B 6= ;g
¨§¬¥à¨¬®¥ (¡®à¥«¥¢áª®¥). �¨¦¥ ¨á¯®«ì§ã¥âáï â¥à¬¨®«®£¨ï à ¡®â [5], [6].

�à¥¤«®¦¥¨¥ 1 ([5], [6]). �ãáâì � | ®â®¡à ¦¥¨¥ ¨§ X ¢ Kn. �®£¤  á«¥¤ãîé¨¥ ãá«®¢¨ï

íª¢¨¢ «¥âë:

1) � | ¨§¬¥à¨¬®¥ (¡®à¥«¥¢áª®¥) ¬®£®§ ç®¥ ®â®¡à ¦¥¨¥;
2) áãé¥áâ¢ã¥â áç¥â®¥ á¥¬¥©áâ¢® ¨§¬¥à¨¬ëå (¡®à¥«¥¢áª¨å) á¥ç¥¨© ®â®¡à ¦¥¨ï �,  ¯-

¯à®ªá¨¬¨àãîé¨å íâ® ®â®¡à ¦¥¨¥;
3) äãªæ¨ï �(�; p) : X ! R ¨§¬¥à¨¬  (¡®à¥«¥¢áª ï) ¯à¨ «î¡®¬ p 2 Rn .

�ãáâì S(X;Kn) | á®¢®ªã¯®áâì ¨§¬¥à¨¬ëå ®â®¡à ¦¥¨© ¨§ X ¢ Kn. �«ï í«¥¬¥â®¢ S(X;Kn)
¢¢¥¤¥¬ ®¯¥à æ¨¨ á«®¦¥¨ï ¨ ã¬®¦¥¨ï   ç¨á«® � � 0, ¯®« £ ï (Y + Z)(x) = Y (x) + Z(x),
(�Y )(x) = �Y (x). �¢¥¤¥ë¥ ®¯¥à æ¨¨ ¥ ¢ë¢®¤ïâ ¨§ ª« áá  S(X;Kn), â ª çâ® S(X;Kn) ®¡à §ã¥â
¯®«ã«¨¥©®¥ ¯à®áâà áâ¢®. �¥à¥§ S(X;Rn) ®¡®§ ç ¥âáï ç áâì S(X;Kn), á®áâ®ïé ï ¨§ ®â®¡à -
¦¥¨© X ¢ Rn. �á«¨ � 2 S(X;Rn) ¨ �S(x) = SH�(x) (x 2 X), â® ®â®¡à ¦¥¨¥ �S,  §ë¢ ¥¬®¥
á¨¬¬¥âà¨§ æ¨¥© �â¥©¥à  ®â®¡à ¦¥¨ï �, â ª¦¥ ¯à¨ ¤«¥¦¨â S(X;Kn) | íâ® ¢ëâ¥ª ¥â ¨§
®â¬¥ç ¢è¥©áï ¯®«ã¥¯à¥àë¢®áâ¨ ®¯¥à æ¨¨ SH .

� ¦¤®¬ã �� E = E(X;Rn) ¯®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ ¯®«ã«¨¥©®¥ ¯à®áâà áâ¢® E(X;Rn).
�ã¤¥¬ £®¢®à¨âì, çâ® Y ¨§ S(X;Rn) ¯à¨ ¤«¥¦¨â E(X;Rn), ¥á«¨ «î¡®¥ ¨§¬¥à¨¬®¥ á¥ç¥¨¥ y(x)
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®â®¡à ¦¥¨ï Y (x) ¯à¨ ¤«¥¦¨â E(X;Rn) ¨ kY ;Ek = supfky;Ek, y(x) 2 Y (x)g < 1. �¨á«®
kY ;Ek ¡ã¤¥¬  §ë¢ âì ®à¬®© ¬®£®§ ç®£® ®â®¡à ¦¥¨ï Y ¢ E(X;Rn). �¢®©áâ¢  íâ®© ®à¬ë
¨§ãç¥ë ¢ [3], [7].

�â¬¥â¨¬ ¢ëâ¥ª îé¥¥ ¨§ (1) ¢ª«îç¥¨¥Z
X

SH(�(x))dx � SH

� Z
X

�(x)dx
�
: (2)

�¤¥áì � 2 L1(X;Rn), ¨â¥£à «ë ®â ¬®£®§ çëå ®â®¡à ¦¥¨© �, SH � � ®¯à¥¤¥«ïîâáï áâ -
¤ àâë¬ ®¡à §®¬ ([6], á. 349).

�ãáâì E = E(X;Rn) | ��, E(X;Rn) | á®®â¢¥âáâ¢ãîé¥¥ ¥¬ã ¯à®áâà áâ¢® ®â®¡à ¦¥¨©
¨§ X ¢ Rn. �¡®§ ç¨¬ ç¥à¥§ ES = ES(X;Rn) ¯à®áâà áâ¢®,  §ë¢ ¥¬®¥ H-á¨¬¬¥âà¨§ æ¨¥© E ¨
á®áâ®ïé¥¥ ¨§ ®â®¡à ¦¥¨© y ª« áá  S(X;Rn), ¤«ï ª®â®àëå ¨¬¥¥â á¬ëá« ¨ ª®¥ç  ®à¬ 

ky;ESk = inffk�;Ek; y(x) 2 �S(x) ¯. ¢.g: (3)

�§ ®¡é¥© â¥®à¨¨ �-¯à¥®¡à §®¢ ¨© ¨¤¥ «ìëå ¯à®áâà áâ¢ ¢¥ªâ®à-äãªæ¨©, à §¢¨â®© ¢ ([7],
£«. 2), ¢ëâ¥ª ¥â

�à¥¤«®¦¥¨¥ 2. � ¢¥áâ¢® (3) ®¯à¥¤¥«ï¥â ¢ ES = ES(X;Rn) ®à¬ã, ®â®á¨â¥«ì® ª®â®-
à®© ES ¥áâì ��.

�®«¥¥ á¯¥æ¨ «ìë© å à ªâ¥à ®á¨â

�¥¬¬  1. �«ï ¯à®¨§¢®«ì®£® �� E ¥£® H-á¨¬¬¥âà¨§ æ¨ï ES ¯à¨ ¤«¥¦¨â ª« ááã H-��;
¥á«¨ ¦¥ E 2 H-��, â® ES = E ª ª ¯® á®áâ ¢ã í«¥¬¥â®¢, â ª ¨ ¯® ®à¬¥.

�®ª § â¥«ìáâ¢®. �¨¬¬¥âà¨ï ¬®¦¥áâ¢  �S(x) ®â®á¨â¥«ì® O ¨H ¢«¥ç¥âH-¬®®â®®áâì
®à¬ë k�;ESk. �á«¨ ¦¥ E 2 H-��, â® ¢ à ¢¥áâ¢¥ (3) inf ¬®¦® ¢ëç¨á«ïâì ¯® â¥¬ ¬®£®§ ç-
ë¬ ®â®¡à ¦¥¨ï¬ �, ¤«ï ª®â®àëå �S(x) = �(x) ¯. ¢. �âáî¤  «¥£ª® ¢ë¢®¤¨âáï á®¢¯ ¤¥¨¥ ES ¨
E.

�ª ¦¥¬ á¯®á®¡ ¯®áâà®¥¨ï ES ¢ ¥ª®â®àëå á«ãç ïå. �ãáâì Lf = Lf (X;Rn) | ¯à®áâà áâ¢®
�à«¨ç  (á ®à¬®© �îªá¥¬¡ãà£ ), ¯®à®¦¤¥®¥ äãªæ¨¥© �£  f : Rn ! R [3]. �®£¤  (Lf )S =
LfS ¨ k�; (Lf )Sk = k�;LfSk, £¤¥ fS : Rn ! R | á¨¬¬¥âà¨§ æ¨ï äãªæ¨¨ f ®â®á¨â¥«ì® H ¢
¢®§à áâ îé¥¬ ¯®àï¤ª¥ [8]. �«ï è à®¢®© á¨¬¬¥âà¨§ æ¨¨   «®£¨çë© ä ªâ ãáâ ®¢«¥ ¢ [3]; ¢
á«ãç ¥ á¨¬¬¥âà¨§ æ¨¨ �â¥©¥à  ¤®ª § â¥«ìáâ¢® ¯à®¢®¤¨âáï ¯® â®© ¦¥ áå¥¬¥.

�§®âà®¯®¥ �� E ¯à¨ ¤«¥¦¨â ª« ááã H-��, ¯®íâ®¬ã ES = E. �â® § ¬¥ç ¨¥ ¯à¨¬¥¨¬®,
¢ ç áâ®áâ¨, ª ¯à®áâà áâ¢ ¬ �®à¥æ  ¨ � àæ¨ª¥¢¨ç  á® áâ ¤ àâë¬¨ ®à¬ ¬¨. �â¬¥â¨¬,
çâ® ¥á«¨ E 2 H-��, â® ¨ E0 2 H-��.

�à¥¤è¥áâ¢ãîé¨¥ à¥§ã«ìâ âë ¤®¯ãáª îâ ®¡®¡é¥¨¥   á«ãç ©, ª®£¤  X | ¯à®áâà áâ¢®
�¥¡¥£ . �à®áâà áâ¢® (X;�; �) á ª®¥ç®© ¯®«®¦¨â¥«ì®© ¥¯à¥àë¢®© ¬¥à®© �  §ë¢ ¥âáï
([2], á. 66) ¯à®áâà áâ¢®¬ �¥¡¥£ , ¥á«¨ áãé¥áâ¢ã¥â á®åà ïîé ï ¬¥àã ¡¨¥ªæ¨ï X   [0; a]. �ãáâì
X1, X2 | ¤¢  ¯à®áâà áâ¢  �¥¡¥£ . �¨¥ªæ¨ï X1 ! X2  §ë¢ ¥âáï ¨§®¬®àä¨§¬®¬, ¥á«¨ ®  ¨
®¡à â ï ¥© ¡¨¥ªæ¨ï ¯¥à¥¢®¤ïâ ¢áïª®¥ ¨§¬¥à¨¬®¥ ¬®¦¥áâ¢® ¢ ¨§¬¥à¨¬®¥ ¬®¦¥áâ¢® â®© ¦¥
¬¥àë. � ª ¦¥, ª ª ¨ ¢ëè¥, ¬®¦® ®¯à¥¤¥«¨âì ¯à®áâà áâ¢  S(X;Rn ), S(X;Rn), ¡®à¥«¥¢áª¨¥
®â®¡à ¦¥¨ï, �� ®â®¡à ¦¥¨© ¨§ X ¢ Rn ¨ ¯®à®¦¤ ¥¬ë¥ ¨¬¨ ¯à®áâà áâ¢  ®â®¡à ¦¥¨© X
¢ Rn. � ¦¤®¥ �� E(X;Rn) ¨§®¬®àä® �� E([0; a];Rn ). �â® ¯®§¢®«ï¥â ¯¥à¥¥áâ¨ ¯®«ãç¥ë¥
¢ëè¥ à¥§ã«ìâ âë   �� E(X;Rn), £¤¥ X | ¯à®áâà áâ¢® �¥¡¥£ .

2. �ãáâì X = fx 2 Rn , jxj < rg | ®âªàëâë© è à ¢ Rn , à áá¬ âà¨¢ ¥¬ë© ª ª ¯à®áâà -
áâ¢® �¥¡¥£  á ¬¥à®© mesn (0 < a = mesnX < 1), u | ¥®âà¨æ â¥«ì ï äãªæ¨ï ¨§ L1(Rn),
®¡à é îé ïáï ¢ ã«ì ¢¥ ¥ª®â®à®£® ¯à¨ ¤«¥¦ é¥£® X ª®¬¯ ªâ . �®¤£à ä¨ª u (®à¤¨ â®¥
¬®¦¥áâ¢®): ordu = f(x; t), x 2 Rn , 0 � t � u(x)g ¥áâì ¯®¤¬®¦¥áâ¢® Rn � R, ¯¥à¥á¥ç¥¨¥ ª®â®-
à®£® á ª ¦¤®© ¯àï¬®©, ¯à®å®¤ïé¥© ç¥à¥§ â®çªã (x0; t), x0 2 H, t > 0 ¨ ¯¥à¯¥¤¨ªã«ïà®© H �R,
¥áâì ®£à ¨ç¥®¥ ¬®¦¥áâ¢®. �®íâ®¬ã ®¯à¥¤¥«¥  á¨¬¬¥âà¨§ æ¨ï ordu � Rn �R ®â®á¨â¥«ì®
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£¨¯¥à¯«®áª®áâ¨ H �R � Rn �R. �¥§ã«ìâ â íâ®© á¨¬¬¥âà¨§ æ¨¨ á®¢¯ ¤ ¥â á ¯®¤£à ä¨ª®¬ ¥ª®-
â®à®© ¥®âà¨æ â¥«ì®© ä¨¨â®© áã¬¬¨àã¥¬®©   Rn äãªæ¨¨ uc,  §ë¢ ¥¬®© á¨¬¬¥âà¨§ æ¨¥©
äãªæ¨¨ u ®â®á¨â¥«ì® H ¢ ã¡ë¢ îé¥¬ ¯®àï¤ª¥. �à¨ ¯®çâ¨ ¢á¥å x0 2 R

n�1 äãªæ¨ï uc(x0; �)
á®¢¯ ¤ ¥â á ¯¥à¥áâ ®¢ª®© äãªæ¨¨ u(x0; �) ¢ á¨¬¬¥âà¨ç® ã¡ë¢ îé¥¬ ¯®àï¤ª¥ ([9], á. 309).

�¡®§ ç¨¬ ç¥à¥§ W+(X) á®¢®ªã¯®áâì ¥®âà¨æ â¥«ìëå äãªæ¨© ª« áá  W 1
1 (R

n ) ([9], £«. 4),
à ¢ëå ã«î ¢¥ ¯à¨ ¤«¥¦ é¥£® X ª®¬¯ ªâ . �ç¨â ¥¬, çâ® ®à¬  ¢ W 1

1 (R
n) ®¯à¥¤¥«¥  à -

¢¥áâ¢®¬ kuk = ku;L1k+ kru;L1k. �¤¥áì ¨ ¤ «¥¥ ru | £à ¤¨¥â äãªæ¨¨ u.
�¥¯à¥àë¢ãî ¥®âà¨æ â¥«ìãî äãªæ¨î v : Rn ! R  §®¢¥¬ ¯®«¨í¤à «ì®©, ¥á«¨  ©¤¥âáï

â ª®© ª®¥çë©  ¡®à n-¬¥àëå á¨¬¯«¥ªá®¢ �j, j 2 J , çâ® [�j � X ¨ 1) v(x) = 0 8x =2 [�j;
2) áã¦¥¨¥ v   �j ¥áâì  ää¨ ï äãªæ¨ï, â. ¥. v(x) = cj1x1 + � � � + cjnxn + dj , x 2 �j , j 2 J .
�á«¨ ¢ ãá«®¢¨¨ 2) cjn 6= 0 ¤«ï ¢á¥å j 2 J , â® äãªæ¨î v  §®¢¥¬ ¯à®áâ®©. �®¢®ªã¯®áâì ¯à®áâëå
äãªæ¨© ®¡®§ ç¨¬ á¨¬¢®«®¬ �n(X).

�¨¬¬¥âà¨§ æ¨ï uc äãªæ¨¨ u ¨§ �n(X) (W+(X)) ¥áâì äãªæ¨ï â®£® ¦¥ ª« áá  [8]. �®«¥¥
ã§ª¨© ª« áá �n(X) ¢ ®¯à¥¤¥«¥®¬ á¬ëá«¥ ¯«®â¥ ¢ ¡®«¥¥ è¨à®ª®¬ ª« áá¥ W+(X). �¬¥®,
á¯à ¢¥¤«¨¢ 

�¥¬¬  2. �ãáâì F = F (X;Rn) | ¬ ªá¨¬ «ì®¥ ��, u 2 W+(X), ru 2 F . �®£¤  áã-

é¥áâ¢ã¥â â ª ï ¯®á«¥¤®¢ â¥«ì®áâì vi, i = 1; 2; : : : , ¨§ �n(X), çâ® vi ! u ¢ W 1
1 (R

n),
krvi;Fk ! kru;Fk, rvci !ruc ¢ �(L1; L1) ¯à¨ i!1.

�®ª § â¥«ìáâ¢®. �ãáâì '1 2 C10 (R
n), '1(x) � 0 ¨ k'1;L1(Rn)k = 1, '�(x) = ��n'1(x� ), � > 0,

x 2 Rn . �ãªæ¨ï u� = u � '�, ®¯à¥¤¥«¥ ï à ¢¥áâ¢®¬

u�(x) =
Z
Rn

u(x� y)'�(y)dy;

¯à¨ ¤«¥¦¨â C10 (R
n), ¥®âà¨æ â¥«ì  ¨ ru� = ru � '�. � ª ¨§¢¥áâ®, u� ! u ¢ W 1

1 (R
n ) ¯à¨

� ! 0, kru�;Fk � kru;Fk ¨ suppu� � X ¯à¨ ¬ «ëå � > 0. �¨ªá¨àã¥¬ ¯®á«¥¤®¢ â¥«ì®áâì �i > 0
â ªãî, çâ® �i ! 0 ¨ ku�i � u;W 1

1 (R
n)k < 1

i
; suppu�i � X, i = 1; 2; : : : �«ï ª ¦¤®£® " > 0 ¬®¦®

¯®¤®¡à âì â ªãî ¯à®áâãî äãªæ¨î v, çâ® kru�i � rv;L1k < ". � ç áâ®áâ¨,  ©¤¥âáï â ª ï
äãªæ¨ï vi ¨§ �n(X), çâ® 1

i
� kru�i�rvi;Fk. �«¥¤®¢ â¥«ì®, lim

i!1
krvi;Fk � kru;Fk. � ¤àã£®©

áâ®à®ë, vi ! u ¢ W 1
1 (R

n), ¢ ç áâ®áâ¨, rvi ! ru ¯® ¬¥à¥. �®áª®«ìªã F | ¬ ªá¨¬ «ì®¥ ��,
â® [7], [10] lim

i!1

krvi;Fk � kru;Fk ¯à¨ i !1. �å®¤¨¬®áâì rvci ! ruc ¢ �(L1; L1) ¢ëâ¥ª ¥â ¨§

à¥§ã«ìâ â®¢ [8].

� àï¤ã á «¥¬¬®© 2 ¢ á«¥¤ãîé¥¬ ¯ãªâ¥ ¡ã¤¥â ¨á¯®«ì§®¢ âìáï ¥ª®â®à®¥ ¨â¥£à «ì®¥ ¥-
à ¢¥áâ¢®. � áá¬®âà¨¬ äãªæ¨î k(x0; t; p), x0 2 X 0 = PHX, t 2 R+ , p 2 R

n , ã¤®¢«¥â¢®àïîéãî
á«¥¤ãîé¨¬ ãá«®¢¨ï¬: k1) ¯à¨ «î¡ëå (x0; t) ¨§ X 0�R+ äãªæ¨ï k(x0; t; �) : Rn ! R ¥áâì ®¯®à ï
äãªæ¨ï ¬®¦¥áâ¢  K(x0; t) ª« áá  Rn; k2) ®¯à¥¤¥«ï¥¬®¥ â ª¨¬ ®¡à §®¬ ¬®£®§ ç®¥ ®â®¡à -
¦¥¨¥ K : X 0 � R+ ! Rn ¡®à¥«¥¢áª®¥; k3) k(x0; t; p; ) � Ljpj, ¯®áâ®ï ï L > 0 ¥ § ¢¨á¨â
®â (x0; t; p). �¯®àãî äãªæ¨î ¬®¦¥áâ¢  SHK (x0 ; t) ®¡®§ ç¨¬ á¨¬¢®«®¬ kS(x0; t; �); ®  â ª¦¥
ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ k1){k3) (á § ¬¥®© K (x0 ; t)   SHK (x0 ; t)).

�¥¬¬  3. �ãáâì äãªæ¨ï k : X 0 � R+ � Rn ! R ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ k1){k3). �ãáâì
vc | á¨¬¬¥âà¨§ æ¨ï äãªæ¨¨ v ¨§ �n(X). �®£¤ Z

X

k[x0; v(x);rv(x)]dx �
Z
X

kS [x0; vc(x);rvc(x)]dx: (4)

�®ª § â¥«ìáâ¢®   «®£¨ç® ¤®ª § â¥«ìáâ¢ã â¥®à¥¬ë 1 ¨§ [8], ¯®íâ®¬ã ®£à ¨ç¨¬áï ãª § -
¨¥¬ ¥£® áå¥¬ë. �ãáâì v 2 �n(X), Mv = maxfv(x), x 2 Rng,   �j , j 2 J , | á¨¬¯«¥ªáë, ä¨£ãà¨-
àãîé¨¥ ¢ ®¯à¥¤¥«¥¨¨ ¯à®áâ®© äãªæ¨¨ v. �®¦¥áâ¢® â®ç¥ª ¥¤¨ää¥à¥æ¨àã¥¬®áâ¨ äãªæ¨¨
v á®áâ ¢«ï¥â ç áâì ¬®¦¥áâ¢  Dv = [@�j, j 2 J , £à ¤¨¥â rv ¯®áâ®ï¥   ¢ãâà¥®áâ¨ á¨¬-
¯«¥ªá  �j. �¥àå¥¥ «¥¡¥£®¢® ¬®¦¥áâ¢® �t(v) = fx 2 Rn , v(x) > tg, 0 < t < Mv, äãªæ¨¨ v
¥áâì ¢ãâà¥®áâì ¥ª®â®à®£® ¯®«¨í¤à , ¥£® £à ¨æ  t(v) = fx 2 Rn , v(x) = tg ¯à¥¤áâ ¢¨¬  ¢
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¢¨¤¥ ®¡ê¥¤¨¥¨ï ¬®£®£à ¨ª®¢ fx 2 �j, v(x) = tg à §¬¥à®áâ¨ � n� 1. �¡®§ ç¨¬ ç¥à¥§ Tv
á®¢®ªã¯®áâì â¥å t ¨§ (0;Mv), ¤«ï ª®â®àëå ¬®¦¥áâ¢® t(v)\Dv á®¤¥à¦¨âáï ¢ ®¡ê¥¤¨¥¨¨ ª®-
¥ç®£® ç¨á«  ¬®£®£à ¨ª®¢ à §¬¥à®áâ¨ � n�2. �®¦¥áâ¢® Tv ¯®«ãç ¥âáï ¨§ ®âà¥§ª  [0;Mv]
ã¤ «¥¨¥¬ ª®¥ç®£® ç¨á«  í«¥¬¥â®¢ [8]. �á«¨ �t(vc), t(vc) | ¢¥àå¨¥ «¥¡¥£®¢ë ¬®¦¥áâ¢  ¨
¯®¢¥àå®áâ¨ ãà®¢ï äãªæ¨¨ vc á®®â¢¥âáâ¢¥®, â® �t(vc) = SH�

t(v), t(vc) = @�t(vc).
�¡®§ ç¨¬ ç¥à¥§ I1, I2 ¨â¥£à «ë ¢ «¥¢®© ¨ ¯à ¢®© ç áâïå ¥à ¢¥áâ¢  (4). �§ ä®à¬ã«ë

�à®à®¤ {�¥¤¥à¥à  ([11], á. 269) á«¥¤ãîâ à ¢¥áâ¢ 

I1 =
Z
Tv

J1(t)dt; I2 =
Z
Tv

J2(t)dt;

£¤¥

J1(t) =
Z
t(v)

k

�
x0; t;

rv(x)
jrv(x)j

�
d�; J2(t) =

Z
t(vc)

kS
�
x0; t;

rvc(x)
jrvc(x)j

�
d�: (5)

�¨£ãà¨àãîé¨¥ ¢ (5) ¯®¢¥àå®áâë¥ ¨â¥£à «ë ¯¥à¢®£® à®¤  áâ ¤ àâë¬ ®¡à §®¬ ¯à¥®¡à §ã-
îâáï ¢ ¨â¥£à «ë ¯® ¬®¦¥áâ¢ã PHt(v) = PH

t(vc). � ¨â®£¥ ¯à¨å®¤¨¬ ª à ¢¥áâ¢ ¬

J1(t) =
Z
PHt(v)

	1(x0; t)dx0; J2(t) =
Z
PHt(v)

	2(x0; t)dx0:

�®¤áç¥âë, ®á®¢ ë¥   ¢ë¢¥¤¥ëå ¢ [8] ä®à¬ã« å ¤«ï rv(x), rvc(x), ¢«¥ªãâ ¥à ¢¥áâ¢®
	1(x0; t) � 	2(x0; t) ¯. ¢. ¢ PHt(v) (  «®£¨çë¥ ®æ¥ª¨ ãáâ  ¢«¨¢ «¨áì ¢ [8] ¤«ï äãªæ¨¨ k,
¥ § ¢¨áïé¥© ®â x0, t; ¤ ®¥ ¯à¥¤¯®«®¦¥¨¥, ª ª ¢¨¤® ¨§ ¤®ª § â¥«ìáâ¢ , ¥áãé¥áâ¢¥®).
�®á«¥¤®¢ â¥«ì® ¯®«ãç ¥¬ J1(t) � J2(t), t 2 Tv, I1 � I2. �

3. �ä®à¬ã«¨àã¥¬ ®á®¢®© à¥§ã«ìâ â à ¡®âë.

�¥®à¥¬  1. �ãáâì F 0(X;Rn)| ¤¢®©áâ¢¥®¥ ª á¨¬¬¥âà¨ç¥áª®¬ã ¯à®áâà áâ¢ã F (X;Rn)-
¯à®áâà áâ¢®, F 0s(X;Rn) | ¥£® H-á¨¬¬¥âà¨§ æ¨ï, F 0s0(X < Rn ) | ¤¢®©áâ¢¥®¥ ª F 0s(X;Rn)
á¨¬¬¥âà¨ç¥áª®¥ ¯à®áâà áâ¢®. �ãáâì u 2 W+(X), ru 2 F (X;Rn ), uc | á¨¬¬¥âà¨§ æ¨ï u
®â®á¨â¥«ì® H. �®£¤ 

kru;Fk � kruc;F 0s0k: (6)

�®ª § â¥«ìáâ¢® à §®¡ì¥¬   âà¨ íâ ¯ . � ç «¥ á¢¥¤¥¬ (6) ª ¡®«¥¥ ¯à®áâ®¬ã ¢ à¨ âã.
�ãáâì �H | ®âà ¦¥¨¥ Rn ®â®á¨â¥«ì® H. �§ ®¯à¥¤¥«¥¨ï uc ¢ëâ¥ª ¥â à ¢¥áâ¢® (ruc)��H =
�H � ruc. �á«¨ g 2 F 0s, â® ®â®¡à ¦¥¨¥ g(x) = 1

2
(g(x) + �Hg(�Hx)) â ª¦¥ ¯à¨ ¤«¥¦¨â F 0s; ¯à¨

íâ®¬ kg;F 0sk � kg;F 0sk, hg;ruci = hg; uci, g � �H = �H � g.
�á¯®«ì§ã¥¬ íâ® § ¬¥ç ¨¥ ¤«ï á¯¥æ¨ «ì®£® ¯à¥¤áâ ¢«¥¨ï ¯à ¢®© ç áâ¨ (6). �¡®§ ç¨¬

ç¥à¥§ G á¥¬¥©áâ¢® ª®¥ç®§ çëå ¡®à¥«¥¢áª¨å ®â®¡à ¦¥¨© g : X ! Rn , ®¡« ¤ îé¨å á¢®©-
áâ¢ ¬¨ 1) g ��H = �H �g; 2) kg;F 0sk < 1; 3) g(x) = O , ¥á«¨ ruc(x) = O . �«¥¤áâ¢¨¥¬ ¯à¨¢¥¤¥®£®
¢ëè¥ § ¬¥ç ¨ï ï¢«ï¥âáï à ¢¥áâ¢®

kruc;F 0s0k = supfhg;ruci; g 2 Gg: (7)

� á¨«ã (7) ¤«ï ¤®ª § â¥«ìáâ¢  (6) ¤®áâ â®ç® ãáâ ®¢¨âì ¥à ¢¥áâ¢®

kru;Fk � hg;ruci (g 2 G): (8)

�  ¢â®à®¬ íâ ¯¥ ¤®ª ¦¥¬ (8) ¤«ï ¥ã«¥¢®© äãªæ¨¨ u ¨§ �n(X). � ª ª ª g 2 G, â® g ¯à¨¨-
¬ ¥â ¯®áâ®ïë¥ § ç¥¨ï   ¡®à¥«¥¢áª¨å ¬®¦¥áâ¢ å X1; : : : ; Xl�1;Xl, ®¡à §ãîé¨å à §¡¨¥¨¥
X, â. ¥. Xi \Xj = ; ¯à¨ i 6= j, [Xi = X ¨ mesnXi > 0. �ç¨â ¥¬, çâ® Xl = fx 2 X, u(x) = 0g ¨
g(x) = O , x 2 Xl. �®áª®«ìªã kg;F 0sk < 1, â®  ©¤¥âáï ®â®¡à ¦¥¨¥ � ª« áá  F 0(X;Rn) â ª®¥,
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çâ® k�;F 0k � 1, g(x) 2 �s(x) ¯. ¢. ¢ X, �(x) = O , x 2 Xl. �ãáâì Z | ãáà¥¤¥¨¥ ¯® �  àã
®â®¡à ¦¥¨ï �, á®®â¢¥âáâ¢ãîé¥¥ à §¡¨¥¨î X1; : : : ;Xl ¯à®áâà áâ¢  X. � ª¨¬ ®¡à §®¬,

Z(x) =
1

mesnXi

Z
Xi

�(x)dx; x 2 Xi; i = 1; : : : ; l; (9)

¢ ç áâ®áâ¨, Z(x) = O , x 2 Xl. � ª ¯®ª § ® ¢ [3], Z 2 F 0(X;Rn) ¨ kZ;F 0k � k�;F 0k. �§
á®®â®è¥¨© (2), (9) á«¥¤ã¥â, çâ® g ¥áâì á¥ç¥¨¥ ¬®£®§ ç®£® ®â®¡à ¦¥¨ï Zs. � ª ª ª g �
�H = �H � g, â® ¬®¦® áç¨â âì, çâ® Z(�Hx) = Z(x). �ã¬¬¨àãï, ¯à¨å®¤¨¬ ª á«¥¤ãîé¥¬ã: Z |
ª®¥ç®§ ç®¥ ¡®à¥«¥¢áª®¥ ¬®£®§ ç®¥ ®â®¡à ¦¥¨¥, kZ;F 0k � 1, Z(�Hx) = Z(x), Z(x) =
O (x 2 Xl), g(x) 2 Zs(x) ¯. ¢.

�¯à¥¤¥«¨¬   X 0 � R+ äãªæ¨î ' ¨ ®â®¡à ¦¥¨¥ K à ¢¥áâ¢ ¬¨

'(x0; t) =
1
2
mes1fxn : (x0; xn) > tg; K (x0 ; t) = Z(x0; '(x0; t)):

�§ ®¯à¥¤¥«¥¨ï äãªæ¨¨ uc á«¥¤ã¥â, çâ® '(x0; t) = 1
2
mes1fxn : uc(x0; xn) > tg; '(x0; uc(x0; xn)) =

jxnj, ¥á«¨ uc(x0; xn) > 0. �ãªæ¨ï '(x0; t) ¡®à¥«¥¢áª ï, ¯®íâ®¬ã K : X 0 � R+ ! R
n | ¡®à¥«¥¢-

áª®¥ ®â®¡à ¦¥¨¥. � ¢®¨§¬¥à¨¬®áâì äãªæ¨© u(x0; �), uc(x0; �) ¢«¥ç¥â à ¢®¨§¬¥à¨¬®áâì ®â®-
¡à ¦¥¨© w(x) = (x0; '(x0; u(x)), w0(x) = (x0; '(x0; uc(x))), x 2 X,   â ª¦¥ ¨å áã¦¥¨©  
¬®¦¥áâ¢® X+ = fx : u(x) > 0g ¨ Xc

+ = fx 2 X, uc(x) > 0g á®®â¢¥âáâ¢¥®. �®«®¦¨¬
Y (x) = K (x0 ; u(x)) = Z(w(x)). � ª ª ª Z(�Hx) = Z(x), â® Z(x) = Z(w0(x)), x 2 Xc

+. �®ª -
¦¥¬ à ¢¥áâ¢® kY ;F 0(X+;R

n)k = kZ;F 0(Xc
+;R

n)k. �¥©áâ¢¨â¥«ì®, ¯ãáâì B i = Z(x), x 2 Xi,
i = 1; : : : ; l � 1, y(x) | ¨§¬¥à¨¬®¥ á¥ç¥¨¥ ®â®¡à ¦¥¨ï Y (x), x 2 X+. � á¨«ã à ¢®¨§¬¥à¨-
¬®áâ¨ ®â®¡à ¦¥¨© w, w0 ¬®¦¥áâ¢  w�1(B i) = fx 2 X+, w(x) 2 B ig, w

�1
0 (B i ) = fx 2 X+,

w0(x) 2 B ig ¨¬¥îâ ®¤¨ ª®¢ãî ¬¥àã. �®íâ®¬ã áãé¥áâ¢ãeâ ¨§®¬®àä¨§¬ T : Xc
+ ! X+ â ª®©,

çâ® T (w�10 (B i )) = w�1(B i ), i = 1; : : : ; l � 1. �â®¡à ¦¥¨¥ y(Tx), x 2 Xc
+, ¥áâì ¨§¬¥à¨¬®¥ á¥ç¥¨¥

Z(x), ¨ ky;F 0(X+;R
n)k = ky � T ;F 0(Xc

+;R
n)k. �§ ¯à®¢¥¤¥ëå à ááã¦¤¥¨© ¢ëâ¥ª ¥â à ¢¥áâ¢®

kY ;F 0(X+;R
n)k = kZ;F 0(Xc

+;R
n)k, ¢ ç áâ®áâ¨, kY ;F 0(X+;R

n)k � 1. �â  ®æ¥ª  ¢ á¢®î ®ç¥à¥¤ì
¢«¥ç¥â [3] á®®â®è¥¨ï

kru;Fk �
Z
X+

Y (x;ru(x))dx =
Z
X

Y (x;ru(x))dx; (10)

§¤¥áì ¨á¯®«ì§ã¥âáï à ¢¥áâ¢® ru(x) = 0 ¯. ¢.   Xl.
�ãáâì k(x0; t; �), Y (x; �), Zs(x; �) | ®¯®àë¥ äãªæ¨¨ ¬®¦¥áâ¢ K (x0 ; t), x0 2 X 0, t 2 R+ ,

Y (x), Zs(x) á®®â¢¥âáâ¢¥®. �ãªæ¨ï k : X 0 � R+ � Rn ! R ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ k1){k3).
�¯à ¢¥¤«¨¢ë à ¢¥áâ¢  k(x0; u(x);ru(x)) = Y (x;ru(x)), ks(x0; uc(x);ruc(x)) = Zs(x;ruc(x)).
�á¯®«ì§ãï ¥à ¢¥áâ¢® (10), «¥¬¬ã 3 ¨ ¢ª«îç¥¨¥ g(x) 2 Zs(x), ¯®«ãç ¥¬ ¯®á«¥¤®¢ â¥«ì®

kru;Fk �
Z
X

Y (x;ru(x))dx =
Z
X

k(x0; u(x);ru(x))dx �

�
Z
X

ks(x0; uc(x);ruc(x))dx =
Z
X

Zs(x;ruc(x))dx � hg;ruci:

�¥¬ á ¬ë¬, ®æ¥ª  (8) ¤«ï ¯à®áâ®© äãªæ¨¨ u ãáâ ®¢«¥ .
�à¥â¨© íâ ¯ ¤®ª § â¥«ìáâ¢ : u | ¯à®¨§¢®«ì ï äãªæ¨ï ¨§ W+(X), ru 2 F (X;Rn), F |

¬ ªá¨¬ «ì®¥ ��. �®£« á® «¥¬¬¥ 2  ©¤¥âáï ¯®á«¥¤®¢ â¥«ì®áâì vi, i = 1; 2; : : : , ¨§ �n(X),
¤«ï ª®â®à®© krvi;Fk ! kru;Fk, rvci ! ruc ¢ �(L1; L1) ¯à¨ i ! 1. � á¨«ã ã¦¥ ¤®ª § ®£®
¢¥à® ¥à ¢¥áâ¢® krvi;Fk � hg;rvci i. �¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ i ! 1, ¯®«ãç ¥¬ ¥à ¢¥áâ¢®
(8),   ¢¬¥áâ¥ á ¨¬ ¨ ¥à ¢¥áâ¢® (6).

�§¡ ¢¨¬áï,  ª®¥æ, ®â ¯à¥¤¯®«®¦¥¨ï ¬ ªá¨¬ «ì®áâ¨ �� F . �á¥£¤  F � F 00 ¨ k�;Fk �
k�;F 00k, F 00 | ¬ ªá¨¬ «ì®¥ �� ¨ F 000 = (F 00)0 = F 0 ¯® á®áâ ¢ã í«¥¬¥â®¢ ¨ ¯® ®à¬¥ [7], [10].
�«¥¤®¢ â¥«ì®, kru;Fk � kru;F 00k � kruc;F 000s0k = kruc;F 0s0k. �
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� á«ãç ¥ F 2 H-�� ¯¥à¥å®¤ ®â �� F ª H-�� F 0s0 ¤®áâ â®ç® ¯à®áâ. � íâ®© á¨âã æ¨¨ F 0 2 H-
��, F 0s = F 0, F 0s0 = F 00. � ç áâ®áâ¨, á¯à ¢¥¤«¨¢ 

�¥®à¥¬  2. �ãáâì F | ¬ ªá¨¬ «ì®¥ H-á¨¬¬¥âà¨ç®¥ ¯à®áâà áâ¢®, äãªæ¨ï u ã¤®¢«¥-

â¢®àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë 1. �®£¤ 

kru;Fk � kruc;Fk;

¨ ç¥ £®¢®àï, á¨¬¬¥âà¨§ æ¨ï äãªæ¨¨ u ¥ ã¢¥«¨ç¨¢ ¥â ®à¬ë kru;Fk.

�®ª § â¥«ìáâ¢® ®ç¥¢¨¤®, ¯®áª®«ìªã ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ ¯à®áâà áâ¢  F ¨ F 0s0 á®-
¢¯ ¤ îâ ª ª ¯® á®áâ ¢ã í«¥¬¥â®¢, â ª ¨ ¯® ®à¬¥.

�¥®à¥¬  2 ®¢  ¨ ¤«ï ¨§®âà®¯®£® �� F ; ¢ ª ç¥áâ¢¥ F ¬®¦® ¢§ïâì,  ¯à¨¬¥à, ¯à®áâà áâ¢ 
�®à¥æ  ¨ � àæ¨ª¥¢¨ç  á® áâ ¤ àâë¬¨ ®à¬ ¬¨ ([2], á. 145{169; [3], [10]). �à®áâà áâ¢®
�à«¨ç  Lf (X;Rn), ¯®à®¦¤ ¥¬®¥ äãªæ¨¥© �£  f : Rn ! R [3], ¢å®¤¨â ¢ ª« áá H-��, ¥á«¨
f(�Hp) = f(p) 8p 2 R

n . �«ï ¯à®áâà áâ¢  �à«¨ç    «®£¨ â¥®à¥¬ 1, 2 ¨¬¥îâáï ¢ [8].
�® ¨§¢¥áâë¬ áå¥¬ ¬ (á¬.,  ¯à., [1], [8], [12]) à¥§ã«ìâ âë áâ âì¨ ¬®£ãâ ¡ëâì ¯à¨¬¥¥ë ª

®æ¥ª ¬ ®à¬ ®¯¥à â®à®¢ ¢«®¦¥¨ï, ¥¬ª®áâëå ¨ ¤àã£¨å å à ªâ¥à¨áâ¨ª ª®¬¯ ªâ®¢. �¥®à¥¬ë 1,
2 ®ç¥¢¨¤ë¬ ®¡à §®¬ ¯¥à¥®áïâáï   á¨¬¬¥âà¨§ æ¨¨ ®â®á¨â¥«ì® ¯à®¨§¢®«ì®© ®¤®à®¤®© £¨-
¯¥à¯«®áª®áâ¨ H � R

n . � «®£¨ íâ¨å â¥®à¥¬ ¬®£ãâ ¡ëâì ¯®«ãç¥ë ¤«ï k-¬¥à®© á¨¬¬¥âà¨§ æ¨¨
¯® �â¥©¥àã [12] ¨ è à®¢®© á¨¬¬¥âà¨§ æ¨¨ [1], [3].
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