
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

2000 ���������� ò 6 (457)

��� 517.929.4 : 519.21

�.�.������

����������� ������� ������������ �� �����
���������� �������� �������������� ������

� ��������������

�ãáâì (
;F ; (F)t�0; P ) | áâ®å áâ¨ç¥áª¨© ¡ §¨á ([1], á. 9);
tW

s=0
g(s) | ¯®« ï ¢ à¨ æ¨ï äãª-

æ¨¨ g(s)   ®âà¥§ª¥ [0; t]; Dn | «¨¥©®¥ ¯à®áâà áâ¢® n-¬¥àëå ¯à¥¤áª §ã¥¬ëå ([1], á. 13) á«ã-
ç ©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) ecâì m-¬¥àë© á¥¬¨¬ àâ¨£ « ([1], á. 73); Ln(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¥¬¨¬ à-
â¨£ «ã Z; � : [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 ¯à¨ 1 � q < 1 ¯® ¬¥à¥ �� ¨ ®£à ¨ç¥ëå ¢ áãé¥áâ¢¥®¬ ¯à¨ q = 1 ¯® ¬¥à¥ ��;
Rn | «¨¥©®¥ ¯à®áâà áâ¢® n-¬¥àëå ¢¥ªâ®à®¢ á ®à¬®© j � j; k � k | ®à¬  l � n-¬ âà¨æë,
á®£« á®¢  ï á ®à¬®© j � j; k � kX | ®à¬  ¢ ®à¬¨à®¢ ®¬ ¯à®áâà áâ¢¥ X; kxkt = sup

0�s�t
jx(s)j,

¥á«¨ x 2 Rn; kHkt = sup
0�s�t

kHk, ¥á«¨ H | l�n-¬ âà¨æ ; 1 � p <1; cp | ¯®«®¦¨â¥«ì®¥ ç¨á«®,

§ ¢¨áïé¥¥ ®â p, ¢ ¥à ¢¥áâ¢¥ (9.48) ¨§ ([1], á. 65).
�«ï § ¤ ®£® ç¨á«  p ¨ ¯®«®¦¨â¥«ì®© áª «ïà®© äãªæ¨¨ (t), t 2 [0;+1[, ¢ [2] ¢¢¥¤¥ë

®à¬¨à®¢ ë¥ ¯à®áâà áâ¢ M
p (M

1
p =Mp), knp . �«ï «î¡ëå x 2 Dn, x = col(x1; : : : ; xn), 0 < k <

n, ¢¢¥¤¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï: y = col(x1; : : : ; xk), h = col(xk+1; : : : ; xn). �®£¤  x = col(y; h) ¨
Dn = Dk �Dn�k.

� ¤ «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], á. 28). �à®¬¥ â®£®, ¢á¥ ª®¬¯®¥âë ¯à®æ¥áá  b ¨ ¢§ ¨¬ë¥
å à ªâ¥à¨áâ¨ª¨ hci; cji ([1], á. 48) ¢á¥å ª®¬¯®¥â ¬ àâ¨£ «  c ¡ã¤¥¬ ¯à¥¤¯®« £ âì  ¡á®«îâ®
¥¯à¥àë¢ë¬¨ ®â®á¨â¥«ì® ¬¥àë ��. �®á«¥¤¥¥ ®§ ç ¥â, çâ®

bi =
Z :

0
aid�; hci; cji =

Z :

0
Aijd� (i; j = 1; : : : ;m):

�ãáâì a = col(a1; : : : ; am); A = [Aij ] | n �m-¬ âà¨æ ; a+ = col(ja1j; : : : ; jamj); A+ = [jAij j];
¥á«¨ B | n�n-¬ âà¨æ , â® B1 | k�k-¬ âà¨æ , ¯®«ãç¥ ï ¨§ ¬ âà¨æë B § ç¥àª¨¢ ¨¥¬ n�k
¯®á«¥¤¨å áâ®«¡æ®¢ ¨ áâà®ª, B2 | k�(n�k)-¬ âà¨æ , ¯®«ãç¥ ï ¨§ ¬ âà¨æë B § ç¥àª¨¢ ¨¥¬
k ¯¥à¢ëå áâ®«¡æ®¢ ¨ n� k ¯®á«¥¤¨å áâà®ª, B3 | (n� k)� k-¬ âà¨æ , ¯®«ãç¥ ï ¨§ ¬ âà¨æë
B § ç¥àª¨¢ ¨¥¬ ¯¥à¢ëå k áâà®ª ¨ ¯®á«¥¤¨å n� k áâ®«¡æ®¢, B4 | (n� k)� (n� k)-¬ âà¨æ ,
¯®«ãç¥ ï ¨§ ¬ âà¨æë B § ç¥àª¨¢ ¨¥¬ k ¯¥à¢ëå áâà®ª ¨ áâ®«¡æ®¢.

� áá¬®âà¨¬ ãà ¢¥¨¥

dx(t) = (V x)(t)dZ(t); t � 0; (1)
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£¤¥ (V x)(t) =
� tR

0

dsR1(t; s)x(s); : : : ;
tR
0

dsRm(t; s)x(s)
�
, Ri(t; s) =

miP
j=0

Aij(t)rij(t; s), Aij | n � n-

¬ âà¨æ , í«¥¬¥â ¬¨ ª®â®à®© ï¢«ïîâáï ¯à¥¤áª §ã¥¬ë¥ á«ãç ©ë¥ ¯à®æ¥ááë, rij(t; s) | áª -
«ïà ï äãªæ¨ï, ®¯à¥¤¥«¥ ï ¢ ®¡« áâ¨ f(t; s) : 0 � s � t < +1g, i = 1; : : : ;m, j = 0; : : : ;mi.

�à ¢¥¨¥ (1) à áá¬ âà¨¢ ¥âáï ¢ ¯à¥¤¯®«®¦¥¨¨, çâ®Z t

0
(jH1a

+j+ kH1A
+H>

1 k)d� <1

¯. . ¤«ï «î¡®£® t � 0, £¤¥ H1 = (H1
1 ; : : : ;H

m
1 ), H

i
1 =

miP
j=0

kAijk
:W

s=0
rij(�; s) ¯à¨ i = 1; : : : ;m. �®-

£¤  ®¯¥à â®à V ¤¥©áâ¢ã¥â ¨§ ¯à®áâà áâ¢  Dn ¢ ¯à®áâà áâ¢® Ln(Z) ¨ ç¥à¥§ «î¡®¥ x(0) 2 kn

¯à®å®¤¨â ¥¤¨áâ¢¥®¥ (á â®ç®áâìî ¤® P -íª¢¨¢ «¥â®áâ¨) à¥è¥¨¥ x(t) ãà ¢¥¨ï (1) [3]. �â®
à¥è¥¨¥ ¨¬¥¥â ¯à¥¤áâ ¢«¥¨¥ x(t) = X(t)x(0), t � 0, £¤¥ X | äã¤ ¬¥â «ì ï ¬ âà¨æ  ãà ¢-
¥¨ï (1) [2].

� áâë¬¨ á«ãç ï¬¨ ãà ¢¥¨ï (1) ï¢«ïîâáï ¤¢  ¢¨¤  á¨áâ¥¬.
a) �¨¥© ï áâ®å áâ¨ç¥áª ï á¨áâ¥¬  á á®áà¥¤®â®ç¥ë¬ § ¯ §¤ë¢ ¨¥¬

dx(t) = (V 1x)(t)dZ(t); t � 0; x(s) = 0; s < 0; (2)

£¤¥ (V 1x)(t) =
� m1P
j=0

A1j(t)x(h1j(t)); : : : ;
mmP
j=0

Amj(t)x(hmj(t))
�
, Aij | n � n-¬ âà¨æ , í«¥¬¥â ¬¨

ª®â®à®© ï¢«ïîâáï ¯à¥¤áª §ã¥¬ë¥ á«ãç ©ë¥ ¯à®æ¥ááë, hij | ¨§¬¥à¨¬ ï äãªæ¨ï â ª ï, çâ®
hij(t) � t, t 2 [0;+1[, �� ¯®çâ¨ ¢áî¤ã (¯. ¢.) ¯à¨ i = 1; : : : ;m, j = 0; : : : ;mi.

�à ¢¥¨¥ (2) à áá¬ âà¨¢ ¥âáï ¢ ¯à¥¤¯®«®¦¥¨¨, çâ®Z t

0

(jH2a
+j+ kH2A

+H>
2 k)d� <1

¯. . ¤«ï «î¡®£® t � 0, £¤¥H2 = (H1
2 ; : : : ;H

m
2 ),H

i
2 =

miP
j=0

kAijk ¯à¨ i = 1; : : : ;m. �®£¤  ãà ¢¥¨¥ (2)

ï¢«ï¥âáï ç áâë¬ á«ãç ¥¬ ãà ¢¥¨ï (1) ¨Ri(t; s) =
miP
j=0

Aij(t)rij(t; s), £¤¥ rij | å à ªâ¥à¨áâ¨ç¥-

áª ï äãªæ¨ï ¬®¦¥áâ¢  f(t; s) : hij(t) � s � tg, ®¯à¥¤¥«¥ ï ¢ ®¡« áâ¨ f(t; s) : 0 � s � t < +1g
¯à¨ i = 1; : : : ;m, j = 0; : : : ;mi.

¡) �¨¥© ï á¨áâ¥¬  \®¡ëª®¢¥ëå" áâ®å áâ¨ç¥áª¨å ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨©

dx(t) = (V 2x)(t)dZ(t); t � 0; (3)

£¤¥ (V 2x)(t) = (A1(t)x(t); : : : ; Am(t)x(t)), Ai | n � n-¬ âà¨æ , í«¥¬¥â ¬¨ ª®â®à®© ï¢«ïîâáï

¯à¥¤áª §ã¥¬ë¥ á«ãç ©ë¥ ¯à®æ¥ááë ¯à¨ i = 1; : : : ;m. �à®¬¥ â®£®,
tR
0

(jH3a
+j+kH3A

+H>
3 k)d� <1

¯. . ¤«ï «î¡®£® t � 0, £¤¥H3 = (H1
3 ; : : : ;H

m
3 ),H

i
3 = kAik ¯à¨ i = 1; : : : ;m. � íâ®¬ á«ãç ¥Ri(t; s) =

Ai(t)r(t; s), £¤¥ r | å à ªâ¥à¨áâ¨ç¥áª ï äãªæ¨ï ¬®¦¥áâ¢  f(t; s) : s = tg, ®¯à¥¤¥«¥ ï ¢
®¡« áâ¨ f(t; s) : 0 � s � t <1g ¯à¨ i = 1; : : : ;m.

�ãáâì xi, i = 1; : : : ; n, | áâ®«¡æë ¬ âà¨æë X. �®£¤  ç¥à¥§ Y ®¡®§ ç¨¬ k � n-¬ âà¨æã,
áâ®«¡æ ¬¨ ª®â®à®© ï¢«ïîâáï yi, i = 1; : : : ; n. �® â¥®à¥¬¥ 1 ¨§ [4] ãà ¢¥¨¥ (1) py{ãáâ®©ç¨¢®,
 á¨¬¯â®â¨ç¥áª¨ py{ãáâ®©ç¨¢®, íªá¯®¥æ¨ «ì® py{ãáâ®©ç¨¢® ([4], ®¯à¥¤¥«¥¨¥ 3) â®£¤  ¨ â®«ì-
ª® â®£¤ , ª®£¤  ¤«ï «î¡®£® x0 2 knp ¨¬¥¥¬ Y x0 2Mp, Y x0 2M

p , £¤¥  � � > 0, lim
t!+1

(t) = +1,

Y x0 2 M
p , £¤¥ (t) = expf�tg,   � | ¥ª®â®à®¥ ¯®«®¦¨â¥«ì®¥ ç¨á«®. �®íâ®¬ã ¢ ¤ «ì¥©è¥¬

¡ã¤¥¬ ¨§ãç âì ¡®«¥¥ ®¡é¨© ¢¨¤ ãáâ®©ç¨¢®áâ¨ ãà ¢¥¨ï (1), ®¡ê¥¤¨ïîé¨© ¢á¥ ¢¨¤ë ãáâ®©ç¨-
¢®áâ¨.

�¯à¥¤¥«¥¨¥. �à ¢¥¨¥ (1)  §®¢¥¬ M
p y-ãáâ®©ç¨¢ë¬, ¥á«¨ ¤«ï «î¡®£® x0 2 knp ¨¬¥¥¬

Y x0 2M
p .
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�à ¢¥¨¥ (1) íª¢¨¢ «¥â® á¨áâ¥¬¥ ¢¨¤ 

dy(t) = [(V1y)(t) + (V2h)(t)]dZ(t); t � 0;

dh(t) = [(V3y)(t) + (V4h)(t)]dZ(t); t � 0;
(4)

£¤¥ (Vlx)(t) =
� tR

0

dsR
l
1(t; s); : : : ;

tR
0

dsR
l
m(t; s)

�
, Rl

i(t; s) =
miP
j=0

Al
ij(t)rij(t; s) ¯à¨ l = 1; 4, i = 1; : : : ;m.

� á¨«ã â®£®, çâ® ç¥à¥§ «î¡®¥ x(0) 2 kn ¯à®å®¤¨â ¥¤¨áâ¢¥®¥ à¥è¥¨¥ x(t) ãà ¢¥¨ï (1),
ª ¦¤®¥ ¨§ ãà ¢¥¨© á¨áâ¥¬ë (4) ¢ ®â¤¥«ì®áâ¨ ¡ã¤¥â ¨¬¥âì ¥¤¨áâ¢¥®¥ à¥è¥¨¥ ¯à¨ «î¡ëå
y(0) 2 kk, h 2 Dn�k ¨ h(0) 2 kn�k, y 2 Dk á®®â¢¥âáâ¢¥®. �®£¤  ¢â®à®¥ ãà ¢¥¨¥ á¨áâ¥¬ë
(4) íª¢¨¢ «¥â® ãà ¢¥¨î h(t) = H(t)h(0) + (K1V3y)(t), t � 0, £¤¥ H | äã¤ ¬¥â «ì ï
¬ âà¨æ , K1 | ®¯¥à â®à �®è¨ ¤«ï ¢â®à®£® ãà ¢¥¨ï íâ®© á¨áâ¥¬ë [2]. �âáî¤  ¨ ¨§ ¯¥à¢®£®
ãà ¢¥¨ï á¨áâ¥¬ë (4) ¯®«ãç¨¬

dy(t) = [(V5y)(t) + (V2(Hh(0)))(t)]dZ(t); t � 0; (5)

£¤¥ V5 = V1 + V2K1V3, ¨ ãà ¢¥¨¥ (1) M
p y-ãáâ®©ç¨¢® â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¤«ï «î¡®£®

x(0) 2 knp à¥è¥¨¥ ãà ¢¥¨ï (5) ¯à¨ ¤«¥¦¨â ¯à®áâà áâ¢ã M
p .

� ¤ «ì¥©è¥¬ ¯à¥¤¯®«®¦¨¬, çâ® ¤«ï ãà ¢¥¨© (1){(3) ®¯¥à â®à V4 â ª®©, çâ® ¨¬¥¥â ¬¥áâ®

à ¢¥áâ¢® (K1V3y)(t) = H(t)
tR
0

(H(s))�1(V3y)(s)dZ(s). � «¥¥ ¡ã¤¥¬ áç¨â âì, çâ® V 1, V 2, V 3 |

®¯¥à â®àë, ®¯à¥¤¥«ï¥¬ë¥ à ¢¥áâ¢ ¬¨ V 1y = V1y, V 2y = V2(Hy), V 3 = H�1V3y á®®â¢¥âáâ¢¥®.

�¥®à¥¬  1. �ãáâì áãé¥áâ¢ãîâ ¯à¥¤áª §ã¥¬ë¥ á«ãç ©ë¥ ¯à®æ¥ááë di ¨ ¯®«®¦¨â¥«ìë¥

ç¨á«  ci ¯à¨ i = 1; : : : ; 6 â ª¨¥, çâ® ¤«ï «î¡ëå y 2 Dk, � 2 Dn�k ¨¬¥îâ ¬¥áâ® ¥à ¢¥-

áâ¢  j(V 1y)(�)a(�)j � d1(�)kyk(�), k(V 1y)(�)A(�)((V 1y)(�))>k � d2(�)kyk(�), j(V 2�)(�)a(�)j � d3(�)k�k(�),
k(V 2�)(�)A(�)((V 2�)(�))>k � d4(�)k�k(�), j(V 3y)(�)a(�)j � d5(�)kyk(�), k(V 3y)(�)A(�)((V 3y)(�))>k �

d6(�)kyk(�),
1R
0

di(s)d�(s) � ci ¯. . ¯à¨ i = 1; : : : ; 6 ¨
:R
0

(V2(Hh(0)))(s)dZ(s) 2 M2p ¯à¨ «î¡®¬

h(0) 2 kn�k2p . �®£¤  ãà ¢¥¨¥ (1) M2py-ãáâ®©ç¨¢®.

�ãáâì � | áª «ïà ï äãªæ¨ï   [0;+1[, «®ª «ì® áã¬¬¨àã¥¬ ï ¯® äãªæ¨¨ �,   (t) =

exp
n
�

tR
0

�(s)d�(s)
o
.

�«¥¤áâ¢¨¥ 1. �ãáâì áãé¥áâ¢ãîâ ¯à¥¤áª §ã¥¬ë¥ á«ãç ©ë¥ ¯à®æ¥ááë bdi ¨ ¯®«®¦¨â¥«ìë¥
ç¨á«  bci ¯à¨ i = 1; : : : ; 6 â ª¨¥, çâ® ¤«ï «î¡ëå y 2 Dk, � 2 Dn�k ¨¬¥îâ ¬¥áâ® ¥à ¢¥áâ¢ 
j(1=(�))(V 1(y))(�)a(�) + �yj � bd1(�)kyk(�), k(1=(�))2(V 1(y))(�)A(�)((V 1(y))(�))>k � bd2(�)kyk(�),
j(1=(�))(V 2(�))(�)a(�)j � bd3(�)k�k(�), k(1=(�))2(V 2(�))(�)A(�)((V 2(�))(�))>k � bd4(�)k�k(�),
j(1=(�))(V 3(y))(�)a(�)j � bd5(�)kyk(�), k(1=(�))2(V 3(y))(�)A(�)((V 3(y))(�))>k � bd6(�)kyk(�),
1R
0

bdi(s)d�(s) � bci ¯. . ¯à¨ i = 1; : : : ; 6 ¨
:R
0

(1=(s))(V2(Hh(0)))(s)dZ(s) 2 M2p ¯à¨ «î¡®¬

h(0) 2 kn�k2p . �®£¤  ãà ¢¥¨¥ (1) M 1=
2p y-ãáâ®©ç¨¢®.

�«¥¤áâ¢¨¥ 2. �á«¨ áãé¥áâ¢ã¥â bC > 0 â ª®¥, çâ® ¤«ï ãà ¢¥¨ï (1) ¨¬¥¥â ¬¥áâ® ¥à ¢¥áâ¢®
1R
0

(jHj
1a

+j + kHj
1A

+(Hj
1)
>k)d� � bC ¯. . ¯à¨ j = 1; 3, £¤¥ Hj

1 = (Hj1
1 ; : : : ;Hjm

1 ), j = 1; 3, H1j
1 =

miP
j=0

kA1
ijk

:W
s=0

rij(�; s), H
2j
1 =

miP
j=0

kA2
ijk kHk(�)

:W
s=0

rij(�; s), H
3j
1 =

miP
j=0

kH�1A3
ijk

:W
s=0

rij(�; s), i = 1; : : : ;m,
:R
0

(V2(Hh(0)))(s)dZ(s) 2M2p ¤«ï «î¡®£® h(0) 2 kn�k2p , â® ãà ¢¥¨¥ (1) M2py-ãáâ®©ç¨¢®.

�«¥¤áâ¢¨¥ 3. �ãáâì áãé¥áâ¢ã¥â bC > 0 â ª®¥, çâ® ¤«ï ãà ¢¥¨ï (2) ¨¬¥¥â ¬¥áâ® ¥à ¢¥-

áâ¢®
1R
0

(jHj
2a

+j+ kHj
2A

+(Hj
2)
>k)d� � bC ¯. . ¯à¨ j = 1; 3, £¤¥ Hj

2 = (Hj1
2 ; : : : ;Hjm

2 ), j = 1; 3, H1j
2 =
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miP
j=0

kA
1

ijk, H
2j
2 =

miP
j=0

kA
2

ijk kHk(�), H
3j
2 =

miP
j=0

kH�1A
3

ijk, i = 1; : : : ;m,
:R
0

(V2(Hh(0)))(s)dZ(s) 2 M2p

¤«ï «î¡®£® h(0) 2 kn�k2p . �®£¤  ãà ¢¥¨¥ (2) M2py-ãáâ®©ç¨¢®.

�«¥¤áâ¢¨¥ 4. �á«¨ áãé¥áâ¢ã¥â bC > 0 â ª®¥, çâ® ¤«ï ãà ¢¥¨ï (3) ¨¬¥¥â ¬¥áâ® ¥à ¢¥áâ¢®
1R
0

(jHj
3a

+j+ kHj
3A

+(Hj
3)
>k)d� � bC ¯. . ¯à¨ j = 1; 3, £¤¥ Hj

3 = (Hj1
3 ; : : : ;Hjm

3 ), j = 1; 3, H1j
3 = kA1

i k,

H2j
3 = kA2

iHk, H
3j
3 = kH�1A3

i k, i = 1; : : : ;m,
:R
0

(V2(Hh(0)))(s)dZ(s) 2M2p ¤«ï «î¡®£® h(0) 2 kn�k2p ,

â® ãà ¢¥¨¥ (3) M2py-ãáâ®©ç¨¢®.

�â¬¥â¨¬, çâ® ¤«ï ¯®«ãç¥¨ïM 1=
p y-ãáâ®©ç¨¢®áâ¨ ãà ¢¥¨© (1){(3) ¬®¦® ¢®á¯®«ì§®¢ âìáï

á«¥¤áâ¢¨¥¬ 1 â¥®à¥¬ë 1.
� ¤ «ì¥©è¥¬ ¡¥§ ®£à ¨ç¥¨ï ®¡é®áâ¨ ¯à¥¤¯®«®¦¨¬, çâ® a1 = 1, A11 = 0, ai = 0 ¯à¨

i = 2; : : : ;m �� � P ¯. ¢. �ãáâì ¤ «¥¥ 2p � q � 1, Aij = 0 �� � P ¯. ¢. ¯à¨ i; j = 1; : : : ;m ¨ i 6= j,

v(t) =
tR
0

�(s)d�(s), �v = v(t)� v(s), sup
t�1

(v(t) � v(t� 1)) < +1, (t) = expf�v(t)g, � > 0.

�«ï ãà ¢¥¨ï (1) ¤®¯®«¨â¥«ì® ¯®«®¦¨¬ kAl
1jk � al1j �� � P ¯. ¢. ¨ al1j = al1j

:W
s=0

r1j(�; s) �

�1=q�1 2 L�
q ¯à¨ l = 1; 2, j = 0; : : : ;m1, kAl

ijk jA
iij1=2 � hlij ���P ¯. ¢. ¨ h

l

ij = hlij
:W

s=0
rij(�; s)�1=q�1=2 2

L�
q ¯à¨ l = 1; 2, i = 2; : : : ;m, j = 0; : : : ;mi, ¤«ï «î¡®£® y 2M2p ¨¬¥¥¬K1V3y 2M2p ¨ kK1V3ykM2p

�
ckykM2p

, £¤¥ c | ¥ª®â®à®¥ ¯®«®¦¨â¥«ì®¥ ç¨á«®. �®£¤  á¯à ¢¥¤«¨¢ 

�¥®à¥¬  2. �ãáâì 0 � l � m1, áãé¥áâ¢ãîâ ¯®«®¦¨â¥«ìë¥ ç¨á«  �1j , j = 0; : : : ; l, �

â ª¨¥, çâ® r1j(t; s) = 0 ¯à¨ 0 � s � t� �1j < +1, t 2 [0;+1[, j = 0; : : : ; l,
 lP
j=0

A1
1j

:R
0

d�r1j(�; �) +

��E
 � g, g = g�1=q�1 2 L�

q ¨ ¢ë¯®«¥® ¥à ¢¥áâ¢®

�
def= (1=�)1�1=q

�
kgkL�q +

lX
j=0

ka11jkL�q

�
�
1�1=q

1j

m1X
j=0

(ka11jkL�q + cka21jkL�q ) +

+ cp�
1=2�1=q

1j

mX
i=2

miX
j=0

(kh
1

ijkL�q + ckh
2

ijkL�q )
�
+

m1X
j=l+1

ka11jkL�q + c
m1X
j=0

ka21jkL�q

�
+

+ cp(1=2�)
1=2�1=q

mX
i=2

miX
j=0

(kh
1

ijkL�q + ckh
2

ijkL�q ) < 1;

£¤¥ �1j = sup
t��1j

tR
t��1j

�(s)d�(s) ¯à¨ j = 0; : : : ; l, ¨ ¤«ï «î¡®£® h(0) 2 kn�k2p ¨¬¥¥¬

Z :

0

expf���vg(V2(Hh(0)))(s)dZ(s) 2M2p: (6)

�®£¤  ãà ¢¥¨¥ (1) M2py-ãáâ®©ç¨¢®. �á«¨, ªà®¬¥ â®£®, ¤«ï ¥ª®â®à®£® �0 > 0 ¯à¨ «î¡ëå

0 � � � �0, z 2M2p, h(0) 2 kn�k2p ¨¬¥¥¬ K1V3(z=) 2M2p,Z :

0

expf���vg(s)(V2(Hh(0)))(s)dZ(s) 2M2p (7)

¨ kK1V3(z=)kM2p
� c1kzkM2p

, £¤¥ c1 | ¥ª®â®à®¥ ¯®«®¦¨â¥«ì®¥ ç¨á«®, áãé¥áâ¢ãîâ ¯®«®-

¦¨â¥«ìë¥ ç¨á«  �1j, j = l + 1; : : : ;m1, �ij, i = 2; : : : ;m, j = 0; : : : ;mi, â ª¨¥, çâ® r1j(t; s) = 0
¯à¨ 0 � s � t � �1j < +1, t 2 [0;+1[, j = l + 1; : : : ;m1, rij(t; s) = 0 ¯à¨ 0 � s � t � �ij < +1,

t 2 [0;+1[, i = 2; : : : ;m, j = 0; : : : ;mi, â® ãà ¢¥¨¥ (1) M

2py-ãáâ®©ç¨¢® ¯à¨ ¥ª®â®à®¬ � > 0.

78



�à¥¤¯®«®¦¨¬, çâ® ¤«ï ãà ¢¥¨ï (1) ¢ë¯®«ïîâáï á«¥¤ãîé¨¥ ãá«®¢¨ï: kA1
1jk � al1j ,

kA2
1jk kHk(�) � al1j �� � P ¯. ¢. ¨ al1j = al1j

:W
s=0

r1j(�; s)�1=q�1 2 L�
q ¯à¨ l = 1; 2, j = 0; : : : ;m1,

kA1
ijk jA

iij1=2 � hlij , kA
2
ijk kHk(�)jA

iij1=2 � hlij �� � P ¯. ¢. ¨ h
l

ij = hlij
:W

s=0
rij(�; s)�1=q�1=2 2 L�

q

¯à¨ l = 1; 2, i = 2; : : : ;m, j = 0; : : : ;mi; ¤«ï «î¡®£® y 2 M2p ¨¬¥¥¬
:R
0

(V 3y)(s)dZ(s) 2 M2p ¨

k
:R
0

(V 3y)(s)dZ(s)kM2p
� ckykM2p

, £¤¥ c | ¥ª®â®à®¥ ¯®«®¦¨â¥«ì®¥ ç¨á«®. �®£¤  á¯à ¢¥¤«¨¢ 

�¥®à¥¬  3. �ãáâì 0 � l � m1, áãé¥áâ¢ãîâ ¯®«®¦¨â¥«ìë¥ ç¨á«  �1j, j = 0; : : : ; l, � â -

ª¨¥, çâ® r1j(t; s) = 0 ¯à¨ 0 � s � t � �1j < +1, t 2 [0;+1[, j = 0; : : : ; l,
 lP
j=0

A1
1j

:R
0

d�r1j(�; �) +

��E
 � g, g = g�1=q�1 2 L�

q ¨ ¢ë¯®«¥® ¥à ¢¥áâ¢® � < 1, £¤¥ � ®¯à¥¤¥«¥ ¢ â¥®à¥¬¥ 2 ¨ ¤«ï

«î¡®£® h(0) 2 kn�k2p ¨¬¥¥¬ (6). �®£¤  ãà ¢¥¨¥ (1) M2py-ãáâ®©ç¨¢®. �á«¨, ªà®¬¥ â®£®, ¤«ï ¥ª®-

â®à®£® �0 > 0 ¯à¨ «î¡ëå 0 � � � �0, z 2M2p, h(0) 2 kn�k2p ¨¬¥¥¬ (7), 
:R
0

(V 3(z=))(s)dZ(s) 2M2p,

¨
 :R

0

(V 3(z=))(s)dZ(s)

M2p

� c1kzkM2p
, £¤¥ c1 | ¥ª®â®à®¥ ¯®«®¦¨â¥«ì®¥ ç¨á«®, áãé¥áâ¢ã-

îâ ¯®«®¦¨â¥«ìë¥ ç¨á«  �1j , j = l + 1; : : : ;m1, �ij , i = 2; : : : ;m, j = 0; : : : ;mi, â ª¨¥, çâ®

r1j(t; s) = 0 ¯à¨ 0 � s � t � �1j < +1, t 2 [0;+1[, j = l + 1; : : : ;m1, rij(t; s) = 0 ¯à¨

0 � s � t� �ij < +1, t 2 [0;+1[, i = 2; : : : ;m, j = 0; : : : ;mi, â® ãà ¢¥¨¥ (1) M

2py-ãáâ®©ç¨¢®

¯à¨ ¥ª®â®à®¬ � > 0.

�¨â¥à âãà 

1. �¨¯æ¥à �.�., �¨àï¥¢ �.�. �¥®à¨ï ¬ àâ¨£ «®¢. { �.: � ãª , 1986. { 512 á.
2. � ¤¨¥¢ �.�., �®®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.

3. � ¤¨¥¢ �.�. �ãé¥áâ¢®¢ ¨¥ ¨ ¥¤¨áâ¢¥®áâì à¥è¥¨ï § ¤ ç¨ �®è¨ ¤«ï äãªæ¨® «ì®-

¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨© ¯® á¥¬¨¬ àâ¨£ «ã // �§¢. ¢ã§®¢. � â¥¬ â¨ª . { 1995. { ò 10.
{ �. 35{40.

4. � ¤¨¥¢ �.�. �®¯ãáâ¨¬®áâì ¯ à ¯à®áâà áâ¢ ¯® ç áâ¨ ¯¥à¥¬¥ëå ¤«ï «¨¥©ëå áâ®å -

áâ¨ç¥áª¨å äãªæ¨® «ì®-¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨© // �§¢. ¢ã§®¢. � â¥¬ â¨ª . { 1994.
{ ò4. { �. 1{10.

� £¥áâ áª¨© £®áã¤ àáâ¢¥ë© �®áâã¯¨«¨

ã¨¢¥àá¨â¥â ¯®«ë© â¥ªáâ 30:06:1994
ªà âª®¥ á®®¡é¥¨¥ 22:12:1999

79


