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� ¡®â  ¯®á¢ïé¥­  à á¯à®áâà ­¥­¨î ¨§¢¥áâ­®© â¥®à¥¬ë �ï¯ã­®¢  ®¡ ãáâ®©ç¨¢®áâ¨ ¯® ¯¥à¢®-
¬ã ¯à¨¡«¨¦¥­¨î ­  á«ãç © äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¯® á¥¬¨¬ àâ¨­£ «ã.
�«ï ¤¥â¥à¬¨­¨à®¢ ­­ëå äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© íâ®â ¢®¯à®á ¨§ãç «áï
¢ [1].

�ãáâì (
;F ; (F)t�0; P ) | áâ®å áâ¨ç¥áª¨© ¡ §¨á ([2], £«. 1, x 1, c. 9); Dn | «¨­¥©­®¥ ¯à®áâà ­-
áâ¢® n-¬¥à­ëå ¯à¥¤áª §ã¥¬ëå ([2], £«. 1, x 1, c. 13) á«ãç ©­ëå ¯à®æ¥áá®¢ ­  [0;1[, âà ¥ªâ®à¨¨
ª®â®àëå ¯®çâ¨ ­ ¢¥à­® (¯.­.) ­¥¯à¥àë¢­ë á¯à ¢  ¨ ¨¬¥îâ ¯à¥¤¥« á«¥¢ ; kn | «¨­¥©­®¥ ¯à®-
áâà ­áâ¢® n-¬¥à­ëå F0-¨§¬¥à¨¬ëå á«ãç ©­ëå ¢¥«¨ç¨­; Z = col(z1; : : : ; zm) ¥áâì m-¬¥à­ë© á¥-
¬¨¬ àâ¨­£ « ([2], £«. 1, x 1, c. 73); L(Z) | «¨­¥©­®¥ ¯à®áâà ­áâ¢® ¯à¥¤áª §ã¥¬ëå n�m-¬ âà¨æ
­  [0;1[, áâà®ª¨ ª®â®àëå «®ª «ì­® ¨­â¥£à¨àã¥¬ë ¯® á¥¬¨¬ àâ¨­£ «ã Z [3]; � : [0;1[! R+ |
­¥ª®â®à ï ­¥ã¡ë¢ îé ï äã­ªæ¨ï; �� | ¬¥à , ¯®à®¦¤¥­­ ï äã­ªæ¨¥© �; L�

q | «¨­¥©­®¥ ¯à®-
áâà ­áâ¢® áª «ïà­ëå äã­ªæ¨© ­  [0;1[, áã¬¬¨àã¥¬ëå á® áâ¥¯¥­ìî q (1 � q <1) ¯® äã­ªæ¨¨ �
¨ ®£à ­¨ç¥­­ëå ¢ áãé¥áâ¢¥­­®¬ ¯® ¬¥à¥ �� ¯à¨ q = +1 (Lt

q = Lq); Rn | «¨­¥©­®¥ ¯à®áâà ­áâ¢®
n-¬¥à­ëå ¢¥ªâ®à®¢ á ­®à¬®© j � j; k�k| ­®à¬  k�n-¬ âà¨æë, á®£« á®¢ ­­ ï á ­®à¬®© j � j; k�kX |
­®à¬  ¢ ­®à¬¨à®¢ ­­®¬ ¯à®áâà ­áâ¢¥ X; 1 � p <1; E | á¨¬¢®« ¬ â¥¬ â¨ç¥áª®£® ®¦¨¤ ­¨ï.

�«ï § ¤ ­­®£® ç¨á«  p ¨ ¯®«®¦¨â¥«ì­®© áª «ïà­®© äã­ªæ¨¨ 
(t) (t 2 [0;1[) ¢¢¥¤¥¬ á«¥¤ã-
îé¨¥ «¨­¥©­ë¥ ¯à®áâà ­áâ¢ :

M

p = fx : x 2 Dn; kxkM


p

def= (sup
t�0

Ej
(t)x(t)jp)1=p <1g;

knp = f� : � 2 kn; k�kknp
def= (Ej�jp)1=p <1g

¨ M 1
p =Mp.
�á«¨ B | «¨­¥©­®¥ ¯®¤¯à®áâà ­áâ¢® ¯à®áâà ­áâ¢  L(Z) c ­®à¬®© k � kB, â® ¯®«®¦¨¬ B
 =

ff : f 2 B; 
f 2 Bg. �á­®, çâ® B
 | ¯à®áâà ­áâ¢® á ­®à¬®© kfkB
 = k
fkB .
� áá¬®âà¨¬ ãà ¢­¥­¨¥

dx(t) = [(Qx)(t) + g(t)]dZ(t); t � 0; (1)

£¤¥ g 2 L(Z),   Q : Dn ! L(Z) | k1-«¨­¥©­ë© [4] ®¯¥à â®à. �à ¢­¥­¨¥ (1) à áá¬ âà¨¢ -
¥âáï ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® ¤«ï «î¡®£® � 2 kn áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ (á â®ç­®áâìî ¤® P -
íª¢¨¢ «¥­â­®áâ¨) à¥è¥­¨¥ x(t) c x(0) = �. �«ï íâ®£® à¥è¥­¨ï ¨¬¥¥â ¬¥áâ® ¯à¥¤áâ ¢«¥­¨¥

x(t) = U(t)x(0) + (Wg)(t); t � 0; (2)

£¤¥ U(t) | äã­¤ ¬¥­â «ì­ ï ¬ âà¨æ ,   W | ®¯¥à â®à �®è¨ (k1-«¨­¥©­ë© ®¯¥à â®à, ¤¥©áâ¢ã-
îé¨© ¨§ ¯à®áâà ­áâ¢  L(Z) ¢ ¯à®áâà ­áâ¢® Dn) ¤«ï ãà ¢­¥­¨ï (1) [4].

�¡®§­ ç¨¬ ç¥à¥§ Dn
p «¨­¥©­®¥ ¯à®áâà ­áâ¢®, ®¯à¥¤¥«¥­­®¥ à ¢¥­áâ¢®¬ (2) ¯à¨ g 2 B, x(0) 2

knp . �¤¥áì ¨ ¢ ¤ «ì­¥©è¥¬ B | «¨­¥©­®¥ ­®à¬¨à®¢ ­­®¥ ¯®¤¯à®áâà ­áâ¢® ¯à®áâà ­áâ¢  L(Z).
� ª¨¬ ®¡à §®¬, Dn

p =WB�Uknp . �á«¨ D
n
p �M


p ¯à¨ ­¥ª®â®à®© äã­ªæ¨¨ 
, â®, ®ç¥¢¨¤­®, Dn
p |

3



«¨­¥©­®¥ ­®à¬¨à®¢ ­­®¥ ¯à®áâà ­áâ¢®. � ¤ «ì­¥©è¥¬ ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® Dn
p � M


p ¯à¨
­¥ª®â®à®© äã­ªæ¨¨ 
 ¨ bDn

p | § ¬ëª ­¨¥ ¯à®áâà ­áâ¢  Dn
p .

�ãáâì V : Dn
p ! B | k1-«¨­¥©­ë© ®¯¥à â®à. �á«¨ § ¤ ç  �®è¨

dx(t) = [(V x)(t) + f(t)]dZ(t); t � 0; (3)

x(0) = � (4)

¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ (á â®ç­®áâìî ¤® P -íª¢¨¢ «¥­â­®áâ¨) x 2 Dn
p ¯à¨ «î¡ëå f 2 B

¨ � 2 knp , â® áãé¥áâ¢ãîâ â ª¨¥ k1-«¨­¥©­ë¥ ®¯¥à â®àë K : B ! Dn
p , X : knp ! Dn

p , çâ® ¤«ï
à¥è¥­¨ï § ¤ ç¨ (3), (4) ¨¬¥¥â ¬¥áâ® ¯à¥¤áâ ¢«¥­¨¥

x(t) = (Kf)(t) +X(t)�; t � 0: (5)

�¡®§­ ç¨¬ ç¥à¥§ xf (t; �) à¥è¥­¨¥ § ¤ ç¨ (3), (4),   ç¥à¥§ � def= W (V � Q) | k1-«¨­¥©­ë©
®¯¥à â®à, ¤¥©áâ¢ãîé¨© ¨§ ¯à®áâà ­áâ¢  Dn

p ¢ ¯à®áâà ­áâ¢® Dn
p . �®£¤  ¢ á¨«ã íª¢¨¢ «¥­â­®áâ¨

§ ¤ ç¨ (3), (4) ¨ ãà ¢­¥­¨ï x(t) = U(t)�+ (�x)(t) + (Wf)(t), t � 0, á¯à ¢¥¤«¨¢ 

�¥¬¬  1. � ¤ ç  �®è¨ (3), (4) ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ x 2 Dn
p ¤«ï ª ¦¤®© ¯ àë

ff; �g 2 B � knp â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  áãé¥áâ¢ã¥â ®¡à â­ë© ®¯¥à â®à ¤«ï ®¯¥à â®à 

(I ��) : Dn
p ! Dn

p .

�â¬¥â¨¬, çâ® ¥á«¨ k�kDn
p!Dn

p
< 1 ¨ ®¯¥à â®à � ¤¥©áâ¢ã¥â ¨§ ¯à®áâà ­áâ¢  bDn

p ¢ ¯à®áâà ­áâ¢®
Dn
p , â® ®¯¥à â®à (I ��) : Dn

p ! Dn
p ®¡à â¨¬.

�¯à¥¤¥«¥­¨¥ 1. �ã¤¥¬ £®¢®à¨âì, çâ® ãà ¢­¥­¨¥ (3)Dn
p -ãáâ®©ç¨¢®, ¥á«¨ § ¤ ç  (3), (4) ¨¬¥¥â

¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ xf (�; �) 2 Dn
p ¯à¨ «î¡ëå f 2 B, � 2 knp , ¨ íâ® à¥è¥­¨¥ ­¥¯à¥àë¢­® § ¢¨á¨â

®â ff; �g, â.¥. ¤«ï «î¡®£® " > 0 áãé¥áâ¢ã¥â â ª®¥ � > 0, çâ® kxf1(�; �1) � xf (�; �2)kDn
p
< ", ¥á«¨

kf1 � fkB < �, k�1 � �kknp < �.

� ª¨¬ ®¡à §®¬, Dn
p -ãáâ®©ç¨¢®áâì ãà ¢­¥­¨ï (3) | íâ® ª®àà¥ªâ­ ï à §à¥è¨¬®áâì § ¤ ç¨ (3),

(4).

�¥¬¬  2. �á«¨ ãà ¢­¥­¨¥ (3) Dn
p -ãáâ®©ç¨¢®, â® ¤«ï íâ®£® ãà ¢­¥­¨ï ¤®¯ãáâ¨¬  ¯ à 

(M

p ; B) [4].

�®ª § â¥«ìáâ¢®. �ãáâì ãà ¢­¥­¨¥ (3) Dn
p -ãáâ®©ç¨¢®. �¥®¡å®¤¨¬® ¤®ª § âì ¤®¯ãáâ¨¬®áâì

¯ àë (M

p ; B) ¤«ï ãà ¢­¥­¨ï (3). �à¥¤¯®«®¦¨¬ ¯à®â¨¢­®¥, â.¥. ¤«ï ãà ¢­¥­¨ï (3) ¯ à  (M


p ; B)
­¥ ï¢«ï¥âáï ¤®¯ãáâ¨¬®©. �®£¤  å®âï ¡ë ®¤¨­ ¨§ ®¯¥à â®à®¢ X : knp ! Dn

p ¨«¨ K : B ! Dn
p ¤«ï

ãà ¢­¥­¨ï (3) ­¥®£à ­¨ç¥­. �âáî¤  á«¥¤ã¥â, çâ® ãà ¢­¥­¨¥ (3) ­¥ ï¢«ï¥âáï Dn
p {ãáâ®©ç¨¢ë¬.

�«¥¤®¢ â¥«ì­®, ¯à¥¤¯®«®¦¥­¨¥ ­¥¢¥à­®, â.¥. ¤«ï ãà ¢­¥­¨ï (3) ¤®¯ãáâ¨¬  ¯ à  (M

p ; B).

�¡®§­ ç¨¬ ç¥à¥§ Dn
p (V ) «¨­¥©­®¥ ¯à®áâà ­áâ¢® à¥è¥­¨© § ¤ ç¨ (3){(4), ®¯à¥¤¥«ï¥¬®¥ à -

¢¥­áâ¢®¬ (5) ¯à¨ f 2 B, � 2 knp . �«ï Dn
p -ãáâ®©ç¨¢®£® ãà ¢­¥­¨ï (3) ¨¬¥¥â ¬¥áâ® Dn

p = Dn
p (V ).

�â® à ¢¥­áâ¢® å à ªâ¥à¨§ã¥â ®¯à¥¤¥«¥­­ë¥ ®á®¡¥­­®áâ¨  á¨¬¯â®â¨ç¥áª®£® ¯®¢¥¤¥­¨ï à¥è¥­¨©
ãà ¢­¥­¨ï (3) ¤«ï ­ ç «ì­ëå ãá«®¢¨© x(0) 2 knp ¨ f 2 B. �â¬¥â¨¬, çâ® ¨§ Dn

p -ãáâ®©ç¨¢®áâ¨
ãà ¢­¥­¨ï (3) á«¥¤ã¥â â ª¦¥ ¨ M


p -ãáâ®©ç¨¢®áâì [5] íâ®£® ãà ¢­¥­¨ï.
� á¯à®áâà ­ïï áª § ­­®¥ ­  ­¥«¨­¥©­®¥ ãà ¢­¥­¨¥

dx(t) = [(Nx)(t) + f(t)]dZ(t); t � 0; (6)

á ®¯¥à â®à®¬ N : Dn
p ! B (f 2 B), ¬®¦­® ®¯à¥¤¥«¨âì Dn

p -ãáâ®©ç¨¢®áâì ãà ¢­¥­¨ï (6) ª ª
ª®àà¥ªâ­ãî à §à¥è¨¬®áâì ¢ ¯à®áâà ­áâ¢¥ Dn

p § ¤ ç¨ �®è¨ ¤«ï íâ®£® ãà ¢­¥­¨ï á ­ ç «ì­ë¬¨
ãá«®¢¨ï¬¨

x(0) = �; (7)
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£¤¥ � 2 knp . �¤­ ª® â ª ï ãáâ®©ç¨¢®áâì \¢ æ¥«®¬" | á¢®©áâ¢® ¨áª«îç¨â¥«ì­®¥ ¤«ï ­¥«¨­¥©­®£®
ãà ¢­¥­¨ï ¨ âà¥¡ã¥â ®â ®¯¥à â®à  N ãá«®¢¨©, ­¥ ¢ë¯®«­¨¬ëå ¤ ¦¥ ¢ ¯à®áâëå á«ãç ïå. � ¤¥-
â¥à¬¨­¨à®¢ ­­®¬ á«ãç ¥ íâ® ¯®¤â¢¥à¦¤ ¥âáï, ¢ ç áâ­®áâ¨, ¯à¨¬¥à®¬ ¨§ [1]. �®íâ®¬ã, ª ª ¨ ¢
¤¥â¥à¬¨­¨à®¢ ­­®¬ á«ãç ¥, ®áâ ­®¢¨¬áï ­  ¢®¯à®á¥ ®¡ \ãáâ®©ç¨¢®áâ¨ âà¨¢¨ «ì­®£® à¥è¥­¨ï"
ãà ¢­¥­¨ï, ª ª®â®à®¬ã, ª ª ¨§¢¥áâ­®, á¢®¤ïâáï ¡®«¥¥ ®¡é¨¥ á«ãç ¨.

�­ «®£¨ç­® á«ãç î § ¤ ç¨ (3), (4) ç¥à¥§ xf (t; �) ®¡®§­ ç¨¬ à¥è¥­¨¥ § ¤ ç¨ (6), (7).

�¯à¥¤¥«¥­¨¥ 2. �ãáâì (N0)(t) = 0. �à ¢­¥­¨¥ (6) ­ §®¢¥¬ «®ª «ì­® Dn
p -ãáâ®©ç¨¢ë¬, ¥á«¨

¬®¦­® ãª § âì â ª®¥ �0 > 0, çâ® ¤«ï ª ¦¤®© ¯ àë ff; �g 2 B � knp , ã¤®¢«¥â¢®àïîé¥© ãá«®¢¨ï¬
kfkB < �0, k�kknp < �0, § ¤ ç  (6){(7) ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ xf (�; �) 2 Dn

p ¨ ¤«ï «î¡®£®
" > 0 áãé¥áâ¢ã¥â â ª®¥ � = �(xf (�; �); ") > 0, çâ® kxf1(�; �) � xf (�; �)kDn

p
< ", ¥á«¨ kf1 � fkB < �,

k�1 � �kknp < � ¨ kf1kB < �0, k�1kknp < �0.

�â¬¥â¨¬, çâ® ¥á«¨ ãà ¢­¥­¨¥ (6) «®ª «ì­®Dn
p -ãáâ®©ç¨¢®, â® âà¨¢¨ «ì­®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï

dx(t) = (Nx)(t)dt, t � 0, p-ãáâ®©ç¨¢®, ¥á«¨ 
(t) = 1,  á¨¬¯â®â¨ç¥áª¨ p-ãáâ®©ç¨¢®, ¥á«¨ lim
t!1


(t) =

1, ¨ íªá¯®­¥­æ¨ «ì­® p-ãáâ®©ç¨¢®, ¥á«¨ 
(t) = expf�tg, � > 0.
�ãáâì Nx = V x + Fx, £¤¥ V : Dn

p ! B | k1-«¨­¥©­ë© ®¯¥à â®à,   ­¥«¨­¥©­ë© ®¯¥à â®à

F : bDn
p ! B ®¡« ¤ ¥â á¢®©áâ¢®¬ (F0)(t) = 0. �®£¤  ¨¬¥¥â ¬¥áâ®

�¥®à¥¬  1. �ãáâì ãà ¢­¥­¨¥ (3) Dn
p -ãáâ®©ç¨¢® ¨ ¤«ï «î¡®£® k > 0 ­ ©¤¥âáï â ª®¥ � > 0,

çâ®

kFx2 � Fx1kB � kkx2 � x1kDn
p

(8)

¯à¨ ¢á¥å x1; x2 2 Dn
p , kx1kDn

p
� �, kx2kDn

p
� �. �®£¤  ãà ¢­¥­¨¥ (6) «®ª «ì­® Dn

p -ãáâ®©ç¨¢®.

�®ª § â¥«ìáâ¢®. �ãáâì X : knp ! Dn
p , K : B ! Dn

p | ®¯¥à â®àë, ®¯à¥¤¥«ïîé¨¥ ¯à¥¤-

áâ ¢«¥­¨¥ (5) à¥è¥­¨ï § ¤ ç¨ (3){(4), bb def= kXkknp!Dn
p
, bc def= kKkB!Dn

P
. � ¤ ç  �®è¨ (6){(7)

íª¢¨¢ «¥­â­  ãà ¢­¥­¨î

x(t) = (KFx)(t) + h(t); t � 0; (9)

¢ ¯à®áâà ­áâ¢¥ Dn
p , ¥á«¨ h(t) = (Kf)(t) +X(t)�.

� á¨«ã ãá«®¢¨© â¥®à¥¬ë ¤«ï ­¥ª®â®à®£® ¯®«®¦¨â¥«ì­®£® k < 1=bc ­ ©¤¥âáï â ª®¥ "0 > 0, çâ®
¯à¨ «î¡ëå xi 2 Dn

p , kxikDn
p
� "0, i = 1; 2, ¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢® (8). � ª¨¬ ®¡à §®¬, ¢ è à¥

fkxkDn
p
� "0g ¯à¨ ãá«®¢¨¨ khkDn

p
< "0(1� bck) ¢¢¨¤ã «®ª «ì­®£® ¯à¨­æ¨¯  � ­ å  ® á¦¨¬ îé¨å

®â®¡à ¦¥­¨ïå ([6], 4.3.5) áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ x 2 bDn
p ãà ¢­¥­¨ï (9). � á¨«ã Dn

p -
ãáâ®©ç¨¢®áâ¨ ãà ¢­¥­¨ï (3) ¨ ¤¥©áâ¢¨ï ®¯¥à â®à  F ¨§ ¯à®áâà ­áâ¢  bDn

p ¢ ¯à®áâà ­áâ¢® B
¯®«ãç¨¬ x 2 Dn

p . �«¥¤®¢ â¥«ì­®, § ¤ ç  (6){(7) ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ ¨§ ¯à®áâà ­áâ¢ 
Dn
p ¯à¨ ¢ë¯®«­¥­¨¨ ¯à¥¤ë¤ãé¨å ãá«®¢¨©. �à®¬¥ â®£®, ¤«ï à¥è¥­¨© xfi(�; �) íâ®© § ¤ ç¨ ¯à¨

ãá«®¢¨¨, çâ® kfikB < �0, k�ikknp < �0, i = 1; 2, �0 = "0(1� bck)=(bb + bc), ¨¬¥¥¬
kxf2(�; �) � xf1(�; �)kDn

p
� kh2 � h1kDn

p
=(1� bck) � (bckf2 � f1kB + bbk�2 � �1kknp )=(1 � bck);

£¤¥ hi = Kfi +X�i, i = 1; 2. �âáî¤  á«¥¤ã¥â ­¥¯à¥àë¢­ ï § ¢¨á¨¬®áâì (¯® ­®à¬¥ ¯à®áâà ­áâ¢ 
Dn
p ) à¥è¥­¨ï x ãà ¢­¥­¨ï (9) ®â h ¯à¨ khkDn

p
< "0(1 � bck),   â ª¦¥ § ¤ ç¨ (6){(7) ®â f ¨ � ¯à¨

kfkB < �0, k�kknp < �0.

�§ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 1 ¢¨¤­®, çâ® ¢®§¬®¦­  â ª¦¥ á«¥¤ãîé ï ¥¥ à¥¤ ªæ¨ï.

�¥®à¥¬  10. �ãáâì ãà ¢­¥­¨¥ (3) Dn
p -ãáâ®©ç¨¢®, bc def= kKkB!Dn

p
| ­®à¬  ®¯¥à â®à  �®è¨

K : B ! Dn
p íâ®£® ãà ¢­¥­¨ï, F : bDn

p ! B, (F0)(t) = 0 ¨ áãé¥áâ¢ãîâ â ª¨¥ ¯®áâ®ï­­ë¥ � > 0,
0 < k < 1=bc, çâ® kFx2 � Fx1kB � kkx2 � x1kDn

p
¤«ï ¢á¥å xi 2 Dn

p , kxikDn
p
� �, i = 1; 2. �®£¤ 

ãà ¢­¥­¨¥ (6) «®ª «ì­® Dn
p -ãáâ®©ç¨¢®.
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�ç¥¢¨¤­®, ­¥ ¤«ï «î¡ëå ãà ¢­¥­¨© ¢¨¤  (1) ¨ ¯®¤¯à®áâà ­áâ¢  B ¯à®áâà ­áâ¢  L(Z) ¡ã¤¥â
¢ë¯®«­ïâìáï ãá«®¢¨¥ Dn

p �M

p ¯à¨ ­¥ª®â®à®© äã­ªæ¨¨ 
. � áá¬®âà¨¬ ­¥ª®â®àë¥ ãà ¢­¥­¨ï ¢¨-

¤  (1) ¨ ¯®¤¯à®áâà ­áâ¢  B ¯à®áâà ­áâ¢  L(Z), ¤«ï ª®â®àëå Dn
p �M


p ¯à¨ ­¥ª®â®à®© äã­ªæ¨¨

. �«ï íâ®£® ¢ ¤ «ì­¥©è¥¬ ¯à¥¤¯®«®¦¨¬, çâ® á¥¬¨¬ àâ¨­£ « Z ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ Z = b + c,
£¤¥ b | ¯à¥¤áª §ã¥¬ë© á«ãç ©­ë© ¯à®æ¥áá «®ª «ì­® ®£à ­¨ç¥­­®© ¢ à¨ æ¨¨,   c | «®ª «ì­®
ª¢ ¤à â¨ç­® ¨­â¥£à¨àã¥¬ë© ¬ àâ¨­£ « ([1], £«. 1, x 1, á. 28). �à®¬¥ â®£®, ¢á¥ ª®¬¯®­¥­âë ¯à®æ¥á-
á  b ¨ ¢§ ¨¬­ë¥ å à ªâ¥à¨áâ¨ª¨ hci; cji ([2], £«. 1, x 8, á. 48) ¢á¥å ª®¬¯®­¥­â ¬ àâ¨­£ «  c ¡ã¤¥¬
¯à¥¤¯®« £ âì  ¡á®«îâ­® ­¥¯à¥àë¢­ë¬¨ ®â­®á¨â¥«ì­® ¬¥àë, § ¤ ¢ ¥¬®© äã­ªæ¨¥© �. �®á«¥¤­¥¥
®§­ ç ¥â, çâ®

bi =
Z �

0
aid�; hci; cji =

Z �

0
Ai;jd� (i; j = 1; : : : ;m):

�ãáâì a = col(a1; : : : ; am), A = [Aij ] | n�m-¬ âà¨æ . �§¢¥áâ­® [3], çâ® ¢ íâ®¬ á«ãç ¥ ¯à®áâà ­-
áâ¢® L(Z) á®áâ®¨â ¨§ ¯à¥¤áª §ã¥¬ëå n � m-¬ âà¨æ H, ¤«ï ª®â®àëå ¢ë¯®«­¥­® ­¥à ¢¥­áâ¢®
tR
0

(jHaj + kHAHT k)d� <1 ¯.­. ¤«ï «î¡®£® t � 0 ¨
tR
0

H dZ =
tR
0

H db+
tR
0

H dc. �à®¬¥ â®£®, ¨¬¥¥â

¬¥áâ® ­¥à ¢¥­áâ¢® (Ej
tR
0

H dZj2p)1=2p � (E(
tR
0

jHajd�)2p)1=2p + cp(E(
tR
0

kHAHT kd�)p)1=2p, £¤¥ cp |

¯®«®¦¨â¥«ì­®¥ ç¨á«®, § ¢¨áïé¥¥ ®â p ([2], £«. 1, x 9, á. 65).
� áá¬®âà¨¬ ãà ¢­¥­¨¥ ¢¨¤ 

dx(t) + ��(t)x(t)d�(t) = g(t)dZ(t); t � 0; (10)

£¤¥ � | áª «ïà­ ï ­¥®âà¨æ â¥«ì­ ï äã­ªæ¨ï ­  [0;+1[, «®ª «ì­® áã¬¬¨àã¥¬ ï ¯® ¬¥à¥, § ¤ -
¢ ¥¬®© äã­ªæ¨¥© �, �| ­¥ª®â®à®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«®. � §ã¬¥¥âáï, ¢ë¡®à ¯®¤¯à®áâà ­áâ¢ B
¯à®áâà ­áâ¢  L(Z), ¤«ï ª®â®àëå Dn

p �M

p ¯à¨ ­¥ª®â®à®© äã­ªæ¨¨ 
, áãé¥áâ¢¥­­® § ¢¨á¨â ®â � ¨

�. � áá¬®âà¨¬ ¯à¨¬¥àë â ª¨å ¯®¤¯à®áâà ­áâ¢, ï¢«ïîé¨åáï à §­®¢¨¤­®áâìî äã­ªæ¨®­ «ì­ëå
¯à®áâà ­áâ¢ á® á¬¥è ­­®© ­®à¬®©. �ãáâì 1 � q � 1, ®¡®§­ ç¨¬ ç¥à¥§

�n
p;q(�) = fH : H 2 L(Z); (EjHajp)1=p�1=q�1; (EkHAHT kp=2)1=p�1=q�1=2 2 L�

q g

«¨­¥©­®¥ ¯®¤¯à®áâà ­áâ¢® L(Z) á ­®à¬®©

kHk�np;q(�)
def= k(EjHajp)1=p�1=q�1kL�q + k(EkHAHT kp=2)1=p�1=q�1=2kL�q

(�n
p;q(1) = �n

p;q). �®£¤  ¨§ â¥®à¥¬ë 3 [4] á«¥¤ã¥â, çâ® ¥á«¨ B = (�n
2p;q(�))


, 
(t) = exp
�
�

tR
0

�(s)ds
	
,

� > 0, â® Dn
2p �M


2p.
�à¨¬¥­¨¬ ¢ëè¥¨§«®¦¥­­®¥ ª ãà ¢­¥­¨î �â® á \¬ ªá¨¬ã¬®¬". � íâ®¬ á«ãç ¥ Z(t) =

col(t;W1(t); : : : ;W(m�1)(t)), £¤¥ W i (i = 1; : : : ;m � 1) | ­¥§ ¢¨á¨¬ë¥ ¢¨­¥à®¢áª¨¥ ¯à®æ¥ááë ¨
�(t) = t, a = col(1; 0; : : : ; 0), A = diag [0; 1; : : : ; 1].

� áá¬®âà¨¬ ãà ¢­¥­¨¥ ¢¨¤ 

dx(t) = [(V x)(t) + (Fx)(t) + f(t)]dZ(t); t � 0; (11)

£¤¥ f 2 B, V : Dn
p ! B | k1-«¨­¥©­ë© ®¯¥à â®à, Fx def= Tfx; S'1 x; : : : ; S

'
r xg ¨ F : bDn

p ! B |
­¥«¨­¥©­ë© ®¯¥à â®à,   ®¯¥à â®à S'd ®¯à¥¤¥«¥­ à ¢¥­áâ¢®¬

S'd x
def= col(S'1d x1; : : : ; S

'n
d xn);

£¤¥ (S'id xi)(t)
def= sup

s2[hid(t);gid(t)]

(Ejbxi(s)j2p)1=2p,
bxi(s) def=

(
xi(s); ¥á«¨ s � 0;

'i(s); ¥á«¨ s < 0;
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x = col(x1; : : : ; xn), ' = col('1; : : : ; 'n), hid; gid : [0;+1[! R1 | ¨§¬¥à¨¬ë¥ ¯® �¥¡¥£ã äã­ªæ¨¨
â ª¨¥, çâ® hid(t) � gid(t) ¯à¨ ¢á¥å t � 0, 'i : ] � 1; 0[�
 ! R1 | á«ãç ©­ë© ¯à®æ¥áá á ¯.­.
­¥¯à¥àë¢­ë¬¨ âà ¥ªâ®à¨ï¬¨, sup

t<0
(Ej'i(t)j2p)

1=2p
<1 ¯à¨ i = 1; : : : ; n, d = 1; : : : ; r.

� ¤ «ì­¥©è¥¬ ¢ ª ç¥áâ¢¥ ãà ¢­¥­¨ï (1) ¢®§ì¬¥¬ ãà ¢­¥­¨¥ (10) á �(t) � t, t � 0, B = (�n
2p;1)


,

(t) = expf�tg, � 2 [0; �[, B1 = (Ln

1)

 = ff : f 2 Ln

1; 
f 2 Ln
1g | «¨­¥©­®¥ ¯à®áâà ­áâ¢® á

­®à¬®© kfkB1 = k
fkLn
1

. �®£¤  ¯® â¥®à¥¬¥ 3 ¨§ [4] Dn
2p �M


2p.

� ¬¥ç ­¨¥. � ª ª ª à áá¬ âà¨¢ ¥âáï ãà ¢­¥­¨¥ �â®, â® ¢ ¤ «ì­¥©è¥¬ ¢á¥ á«ãç ©­ë¥ ¯à®-
æ¥ááë ¯à®£à¥áá¨¢­® ¨§¬¥à¨¬ë ®â­®á¨â¥«ì­® ¯®â®ª  �- «£¥¡à (Ft)t�0 ([2], £«. 1, x 1, á. 11). �á­®,
çâ® «î¡®© á«ãç ©­ë© ¯à®æ¥áá ¨§ ¯à®áâà ­áâ¢  bDn

2p ¯à®£à¥áá¨¢­® ¨§¬¥à¨¬ ¨ ¥£® âà ¥ªâ®à¨¨ ¯.­.
­¥¯à¥àë¢­ë.

�¥¬¬  3. �«ï ª ¦¤®£® á«ãç ©­®£® ¯à®æ¥áá  x 2 bDn
2p ¨ ¤«ï ª ¦¤®£® d (1 � d � r) äã­ªæ¨ï

S'd x ¨§¬¥à¨¬ .

�®ª § â¥«ìáâ¢® «¥¬¬ë ¤®á«®¢­® ¯®¢â®àï¥â ¤®ª § â¥«ìáâ¢® «¥¬¬ë 1 ¨§ [1]. �à¨ íâ®¬ ­¥-
®¡å®¤¨¬® ¢®á¯®«ì§®¢ âìáï â¥¬, çâ® äã­ªæ¨ï (Ejbxj2p)1=2p ­¥¯à¥àë¢­  á¯à ¢ , ¢ ç¥¬ ­¥âàã¤­®
ã¡¥¤¨âìáï ­¥¯®áà¥¤áâ¢¥­­®© ¯à®¢¥àª®©.

�¡®§­ ç¨¬ S0
d

def= S'd ¯à¨ ' = 0, d = 1; : : : ; r.

�¥¬¬  4. �ãáâì áãé¥áâ¢ã¥â â ª®¥ � > 0, çâ® 0 � t � hid(t) � � ¯à¨ ¢á¥å t � 0 ¨ ¢á¥å

i = 1; : : : ; n, d = 1; : : : ; r. �®£¤  ¯à¨ «î¡®¬ � > 0 ¤«ï ¢á¥å x; y 2 bDn
p á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

kS0
dx� S0

dykB1 � expf��gkx � ykbDn
2p

; d = 1; : : : ; r: (12)

�®ª § â¥«ìáâ¢®. � á¨«ã «¥¬¬ë 3 ¤«ï «î¡ëå x 2 bDn
2p, d (1 � d � r) äã­ªæ¨ï S0

dx ¨§¬¥à¨¬ .
�®«¥¥ â®£®, ®ç¥¢¨¤­®, çâ® äã­ªæ¨ï S0

dx ¯à¨­ ¤«¥¦¨â ¯à®áâà ­áâ¢ã B1 ¯à¨ «î¡®¬ � > 0. �ãáâì

x; y 2 bDn
p , â®£¤  x(t) = ��(t)x�(t), y(t) = ��(t)y�(t), £¤¥ ��(t)

def= expf��tg, x�; y� 2 M2p, x� =

col(x1�; : : : ; xn�), y� = col(y1�; : : : ; yn�), di(t)
def= j(S0

dxi)(t)� (S0
dyi)(t)j expf�tg. � ª¨¬ ®¡à §®¬, ¤«ï

äã­ªæ¨¨ di ¯à¨ ¢á¥å t � 0 ¨¬¥¥¬

di(t) � expf�tgj(S0
d��xi�)(t)� (S0

d��yi�)(t)j � expf�tg(S0
d��jxi� � yi�j)(t) �

� expf�tg(S0
d��)(t)(S

0
d jxi� � yi�j)(t) � expf��g(S0

d jxi� � yi�j)(t)

¯à¨ i = 1; : : : ; n, d = 1; : : : ; r. �®£¤  ¯à¨ d = 1; : : : ; r

kS0
dx� S0

dykB1 � vrai sup
t�0

(Ej col(d1(t); : : : ; dn(t))j
2p)

1=2p
�

� expf��g sup
t�0

(Ejx�(t)� y�(t)j2p)1=2p = expf��gkx � ykbDn
p

: �

�¥à ¢¥­áâ¢® (12) ¯®§¢®«ï¥â ¯à¨¬¥­¨âì â¥®à¥¬ã 10 ª ãà ¢­¥­¨î (11). � ¬¥â¨¬, çâ® ¥á«¨ ãà ¢-
­¥­¨¥ (3) Dn

2p-ãáâ®©ç¨¢®, â® ®¯¥à â®à �®è¨ K íâ®£® ãà ¢­¥­¨ï ¤¥©áâ¢ã¥â ¨§ ¯à®áâà ­áâ¢  B ¢
¯à®áâà ­áâ¢® Dn

2p ¨ ®£à ­¨ç¥­.
�ãáâì ¢ ¤ «ì­¥©è¥¬ ®¯¥à â®à T ¤¥©áâ¢ã¥â ¨§ ¯à®áâà ­áâ¢  Dn

p � (B1)r ¢ ¯à®áâà ­áâ¢® B.
�®£¤  ¨§ â¥®à¥¬ë 10 ¯®«ãç¨¬

�«¥¤áâ¢¨¥. �ãáâì ¯à¨ ­¥ª®â®à®¬ � 2 [0; �[ ãà ¢­¥­¨¥ (3) Dn
2p-ãáâ®©ç¨¢®, bc def= kKkB!Dn

2p
.

�à®¬¥ â®£®, Tf0; : : : ; 0g = 0 ¨ áãé¥áâ¢ãîâ â ª¨¥ ¯®áâ®ï­­ë¥ �0 > 0, � > 0, ki > 0 (i = 0; : : : ; r),
çâ® t� hid(t) � � ¯à¨ ¢á¥å t � 0 ¨ ¢á¥å i = 1; : : : ; n, d = 1; : : : ; r,

kTfu20; : : : ; u
2
rg � Tfu10; : : : ; u

1
rgkB � k0ku

2
0 � u10kDn

2p
+

rX
d=1

kdku
2
d � u1dkB1
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¤«ï ¢á¥å ui0 2 Dn
2p, ku

i
0kDn

2p
� �0 ¤«ï i = 1; 2, uid 2 B1, kuidkB1 � �0 ¤«ï i = 1; 2, d =

1; : : : ; r, ¯à¨ç¥¬ bc�k0 + expf��g
rP

d=1
kd
�
< 1. �®£¤  ¯à¨ ¤ ­­®¬ � ãà ¢­¥­¨¥ dx(t) = [(V x)(t) +

(Tfx; S0
1x; : : : ; S

0
rxg)(t) + f(t)]dZ(t), t � 0, «®ª «ì­® Dn

2p-ãáâ®©ç¨¢®.

� ª ç¥áâ¢¥ ¯à¨¬¥à  à áá¬®âà¨¬ áª «ïà­®¥ ãà ¢­¥­¨¥ (11), ¢ ª®â®à®¬ (V x)(t)=(�qx(t); 0; :::; 0),

(Fx)(t) =
� r1P
d=1

q1d((S0
1dx)(t)); : : : ;

rmP
d=1

qmd((S0
mdx)(t))

�
, (S0

jdx)(t)
def= sup

s2[hjd(t);gjd(t)]

(Ejbx(s)j2p)1=2p,
bx(s) = (

x(s); ¥á«¨ s � 0;

0; ¥á«¨ s < 0;

hjd; gjd : [0;+1[! R1 | ¨§¬¥à¨¬ë¥ äã­ªæ¨¨, hjd(t) � gjd(t) ¨ t � hjd(t) � � ¯à¨ ¢á¥å t � 0 ¨
­¥ª®â®à®¬ � > 0, qjd | ­¥ª®â®à ï äã­ªæ¨ï c qjd(0) = 0 ¯à¨ j = 1; : : : ;m, d = 1; : : : ; rj , q |
­¥ª®â®à®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«®.

� ª ç¥áâ¢¥ (1) ¢®§ì¬¥¬ ãà ¢­¥­¨¥ (10) á �(t) = 1, t � 0, B = (�1
2p;1)


 , 
(t) = expf�tg,
� 2 [0; �[. �®£¤  D1

2p � M

2p, ãà ¢­¥­¨¥ (3) D

1
2p-ãáâ®©ç¨¢® ¯à¨ ­¥ª®â®à®¬ � 2 [0; q[ (q < �) ¨bc def= kKkB!D1

2p
= 1=(q � �) + cp(m� 1)=(2(q � �))1=2. �à®¬¥ â®£®, ¥á«¨ ¤«ï ¢á¥å u2; u1 2 B ¨¬¥¥¬

jqjd(u2)� qjd(u1)j � bqjdju2 � u1j ¯à¨ ¢á¥å j = 1; : : : ;m, d = 1; : : : ; rj ¨ ¢ë¯®«­¥­® ­¥à ¢¥­áâ¢®

q=(1 + cp(m� 1)
q
q=2) >

r1X
d=1

bq1d + cp

mX
j=2

rmX
d=1

bq2jd def= A;

â® ¯à¨ ¤®áâ â®ç­® ¬ «®¬ � > 0 ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢® bá expf��gA < 1, ª®â®à®¥ £ à ­â¨àã¥â
¢ á¨«ã á«¥¤áâ¢¨ï ¯à¨ ­¥ª®â®à®¬ � > 0 «®ª «ì­ãî D1

2p-ãáâ®©ç¨¢®áâì ãà ¢­¥­¨ï (11).

�¨â¥à âãà 

1. �§¡¥«¥¢ �.�., �à¬®« ¥¢ �.�., �¨¬®­®¢ �.�. � ¢®¯à®áã ®¡ ãáâ®©ç¨¢®áâ¨ äã­ªæ¨®­ «ì­®-

¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¯® ¯¥à¢®¬ã ¯à¨¡«¨¦¥­¨î // �§¢. ¢ã§®¢. � â¥¬ â¨ª . { 1995.
{ ò10. { �. 3{9.

2. �¨¯æ¥à �.�., �¨àï¥¢ �.�. �¥®à¨ï ¬ àâ¨­£ «®¢. { �.: � ãª , 1986. { 512 á.
3. Jacod J. Integrales stochastiques par rapport a une cemimartingale vektorielle et changements de

�ltration // Lect. Notes Math. { 1980. { V. 784. { P. 161{172.
4. � ¤¨¥¢ �.�., �®­®á®¢ �.�. �áâ®©ç¨¢®áâì «¨­¥©­ëå áâ®å áâ¨ç¥áª¨å äã­ªæ¨®­ «ì­®-

¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¯à¨ ¯®áâ®ï­­® ¤¥©áâ¢ãîé¨å ¢®§¬ãé¥­¨ïå // �¨ää¥à¥­æ.
ãà ¢­¥­¨ï. { 1992. { �. 28. { ò 2. { �. 198{207.

5. � ¤¨¥¢ �.�. �®áâ â®ç­ë¥ ãá«®¢¨ï ãáâ®©ç¨¢®áâ¨ áâ®å áâ¨ç¥áª¨å á¨áâ¥¬ // �¨ää¥à¥­æ.
ãà ¢­¥­¨ï. { 1994. { �. 30. { ò 4. { �. 555{564.

6. � âá®­ �., �¨¬ �¦.�. �à¨«®¦¥­¨ï äã­ªæ¨®­ «ì­®£®  ­ «¨§  ¨ â¥®à¨¨ ®¯¥à â®à®¢. { �.:
�¨à, 1983. { 432 á.

� £¥áâ ­áª¨© £®áã¤ àáâ¢¥­­ë© �®áâã¯¨« 

ã­¨¢¥àá¨â¥â 29.10.1997

8


