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� áá¬ âà¨¢ ¥âáï § ¤ ç  �®è¨ ¤«ï ãà ¢­¥­¨ï

"hC(")
dx

dt
= [A�B(")]x(t; "); t 2 [0;1); " 2 (0; "0]; h 2 Q; (1)

£¤¥ A | § ¬ª­ãâë©, «¨­¥©­ë©, äà¥¤£®«ì¬®¢áª¨©, ¢®®¡é¥ £®¢®àï, ­¥®£à ­¨ç¥­­ë© ®¯¥à â®à,
¤¥©áâ¢ãîé¨© ¨§ ¡ ­ å®¢  ¯à®áâà ­áâ¢  E1 ¢ ¡ ­ å®¢® ¯à®áâà ­áâ¢® E2, á ¯«®â­®© ¢ E1 ®¡« áâìî
®¯à¥¤¥«¥­¨ï, dimkerA = dim co kerA = 1;

B(") =
1X
k=1

"kBk; C(") =
1X
k=0

"kCk;

Bk, Ck | «¨­¥©­ë¥ ®¯¥à â®àë, ¤¥©áâ¢ãîé¨¥ ¨§ E1 ¢ E2, "�1B(") ¨ C(") | à ¢­®¬¥à­® ®£à ­¨-
ç¥­­ë¥ ®¯¥à â®àë ­  (0; "0].

�¯¥à â®à C(") ¬®¦¥â ¡ëâì ­¥®¡à â¨¬ë¬ ¯à¨ ¢á¥å ¤®áâ â®ç­® ¬ «ëå ", ¯®íâ®¬ã § ¤ ç  �®è¨
¤«ï ãà ¢­¥­¨ï (1) ¬®¦¥â ¨¬¥âì à¥è¥­¨¥ ­¥ ¯à¨ «î¡ëå §­ ç¥­¨ïå x(0; "); à¥è¥­¨¥, ¥á«¨ ®­®
áãé¥áâ¢ã¥â, ¬®¦¥â ¡ëâì ­¥ ¥¤¨­áâ¢¥­­ë¬.

� ¤ ­­®© à ¡®â¥ áâà®¨âáï ¯®¤¯à®áâà ­áâ¢® ¢ E1, ¢ ª®â®à®¬ § ¤ ç  �®è¨ ®¤­®§­ ç­® à §-
à¥è¨¬ ; ¨áá«¥¤ã¥âáï áâàãªâãà  à¥è¥­¨ï; áâà®¨âáï á ¬® à¥è¥­¨¥ ¢ ¢¨¤¥, ¯®§¢®«ïîé¥¬ «¥£ª®
­ ©â¨ ¥£® à §«®¦¥­¨¥ ¢ áã¬¬ã àï¤®¢ ¯® ¤à®¡­ë¬ áâ¥¯¥­ï¬ "; ­ å®¤¨âáï ¯®àï¤®ª à®áâ  à¥è¥­¨ï
¯à¨ " ! 0; ¨§ãç ¥âáï ¢®§¬®¦­®áâì ­ ¡«î¤¥­¨ï ï¢«¥­¨ï ¯®£à ­á«®ï. �®á¯®«ì§ã¥¬áï à §«®¦¥-
­¨ï¬¨ E1 = E1�1 � kerA, E2 = R(A) � co kerA, £¤¥ R(A) | ¬­®¦¥áâ¢® §­ ç¥­¨© ®¯¥à â®à  A,
E1�1 | ¯àï¬®¥ ¤®¯®«­¥­¨¥ ª kerA ¢ E1. �®£¤  I1 = (I1 �P ) +P , I2 = (I2 �Q) +Q, £¤¥ P (Q) |
¯à®¥ªâ®à ­  kerA (co kerA); I1 (I2) | ¥¤¨­¨ç­ë© ®¯¥à â®à ¢ E1 (E2). �ã¦¥­¨¥ eA ®¯¥à â®à  A
­  E1�1 ¨¬¥¥â ®£à ­¨ç¥­­ë© ®¡à â­ë© eA�1.

�¡®§­ ç¨¬ eA�1(I2 �Q) = H, kerA = feg, co kerA = f'g, hy; 'i | §­ ç¥­¨¥ «¨­¥©­®£® äã­ª-
æ¨®­ «  ' ¨§ E�

2 ­  y 2 E2,

R("; �) = h[B(") + �C(")][I1 �HB(")� �HC(")]�1e; 'i:

�¥«¨ç¨­ã � ­ §®¢¥¬ C-á®¡áâ¢¥­­ë¬ §­ ç¥­¨¥¬ ®¯¥à â®à  D (C;D : E1 ! E2), ¥á«¨ áãé¥-
áâ¢ã¥â u 2 E1, u 6= 0, â ª®©, çâ® (D � �C)u = 0. �«¥¬¥­â u ¡ã¤¥¬ ­ §ë¢ âì C-á®¡áâ¢¥­­ë¬
í«¥¬¥­â®¬, ®â¢¥ç îé¨¬ §­ ç¥­¨î �.

�¥¬¬ . �¥«¨ç¨­  � = �("), ®¡« ¤ îé ï á¢®©áâ¢®¬ �(") ! 0 ¯à¨ " ! 0, ï¢«ï¥âáï C(")-
á®¡áâ¢¥­­ë¬ §­ ç¥­¨¥¬ ®¯¥à â®à  A�B(") ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥, ª®£¤  � ã¤®¢«¥â¢®àï¥â

ãá«®¢¨î R("; �) = 0. �®®â¢¥âáâ¢ãîé¨© C(")-á®¡áâ¢¥­­ë© í«¥¬¥­â u(") ¨¬¥¥â ¢¨¤

u(") = [I1 �HB(")� �(")HC(")]�1e:
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�¥©áâ¢¨â¥«ì­®, ãà ¢­¥­¨¥ [A�B(")]u = �C(")u à §à¥è¨¬® ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥, ª®£¤ 

h[B(") + �C(")]u; 'i = 0: (2)

�à¨ ¢ë¯®«­¥­¨¨ íâ®£® ãá«®¢¨ï ¨¬¥¥¬

[I1 �HB(")]u = �HC(")u+ ce 8c 2 C;

®âªã¤  u(") = [I1 �HB(") � �HC(")]�1e á â®ç­®áâìî ¤® ¯à®¨§¢®«ì­®£® ¬­®¦¨â¥«ï. �®¤áâ ¢¨¢
íâ® ¢ëà ¦¥­¨¥ ¢ (2), ¯®«ãç¨¬ ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë.

�§ ¢ëà ¦¥­¨ï, ®¯à¥¤¥«ïîé¥£® ¢¨¤ R("; �), á«¥¤ã¥â

R("; �) =
1X

k;j=0

dkj"
j�k;

£¤¥ dkj 2 C, d00 = 0. � á¨«ã ¯®¤£®â®¢¨â¥«ì­®© â¥®à¥¬ë �¥©àèâà áá 

R("; �) = "r�q0 � (�� �1)
q1 : : : (�� �s)

qs ("; �);

£¤¥  ("; �) |  ­ «¨â¨ç¥áª ï äã­ªæ¨ï ¢ â®çª¥ (0; 0), ¯à¨ç¥¬  (0; 0) 6= 0; �k = �k(") | à¥è¥­¨ï
ãà ¢­¥­¨ï R("; �) = 0, ¯à®­ã¬¥à®¢ ­­ë¥ ¢ ¯®àï¤ª¥ ¢®§à áâ ­¨ï ¨å  ¡á®«îâ­ëå ¢¥«¨ç¨­ ¤«ï
k = 0; 1; : : : ; s; �0 = 0; r � 0.

�à¥¤¯®«®¦¨¬, çâ® ­¥ ¢á¥ qk, k = 0; 1; : : : ; s, à ¢­ë ­ã«î. �«ï ­ å®¦¤¥­¨ï �k(") ã¤®¡­® ¯®«ì-
§®¢ âìáï ¤¨ £à ¬¬®© �ìîâ®­  ([1], á. 34). � ¯®¬®éìî ¤¨ £à ¬¬ë ­ å®¤ïâáï £« ¢­ë¥ §­ ç¥­¨ï
¡¥áª®­¥ç­® ¬ «ëå ¯à¨ " ! 0 ¢¥«¨ç¨­ �k("), â. ¥. �k(") = ak"

�k + o("�k), k = 1; 2; : : : ; s, ak 2 C,
�k 2 Q, §­ ç¥­¨ï �k ¯à¨ à §­ëå k ¬®£ãâ á®¢¯ ¤ âì.

�¡®§­ ç¨¬ ç¥à¥§ L á®¢®ªã¯­®áâì ¢á¥å C(")-á®¡áâ¢¥­­ëå §­ ç¥­¨© ®¯¥à â®à  A�B("), â®£¤ 

L = L�1 [ (
s
[
k=0

�k(")), £¤¥ L�1 | ®¡ê¥¤¨­¥­¨¥ ®áâ «ì­ëå C(")-á®¡áâ¢¥­­ëå §­ ç¥­¨©.

�ãáâì �k = �k(") | ®ªàã¦­®áâ¨ ­  �-¯«®áª®áâ¨ á æ¥­âà ¬¨ ¢ â®çª å �k, á à ¤¨ãá ¬¨ ¤®áâ -
â®ç­® ¬ «ë¬¨, çâ®¡ë �k ­¥ ¯¥à¥á¥ª «¨áì; ��1 | ®ªàã¦­®áâì ä¨ªá¨à®¢ ­­®£® à ¤¨ãá  â ª ï,
çâ® ¢á¥ �k «¥¦ â ¢­ãâà¨ ��1,   L�1 | ¢­¥ ��1. �¢¥¤¥¬ ®¯¥à â®àë

Pk(") = �
1
2�i

Z
�k

[A�B(")� �C(")]�1C(")d�; k = �1; : : : ; s:

�¥®à¥¬  1. �à¨ k = 0; : : : ; s ®¯¥à â®àë Pk(") | íâ® ¯à®¥ªâ®àë ­  ¯®¤¯à®áâà ­áâ¢ 

E1k, ï¢«ïîé¨¥áï «¨­¥©­ë¬¨ ®¡®«®çª ¬¨ í«¥¬¥­â®¢ ¦®à¤ ­®¢ëå æ¥¯®ç¥ª á®¡áâ¢¥­­ëå ¨ C(")-
¯à¨á®¥¤¨­¥­­ëå í«¥¬¥­â®¢ ®¯¥à â®à®¢ A�B(")� �kC("), â. ¥.

E1k = fu1(�k); u2(�k); : : : ; uqk (�k)g;

£¤¥

[A�B(")� �kC(")]u1(�k) = 0; [A�B(")� �kC(")]uj(�k) = C(")uj�1(�k); j = 2; 3; : : : ;

u1(�k) = F ("; �k)e; F ("; �) = [I1 �HB(")� �HC(")]�1;

uj(�k) = �j�1("; �k)u1(�k); �("; �) = F ("; �)HC("):

�à¨ íâ®¬

Pk(")v =
qkX
j=1

vkj(")uj(�k); v 2 E1;

£¤¥

vkj(") = [Sqk+1("; �k)u1(�k)]
�1[Sqk�j+2("; �k)v �

qk�jX
m=1

vk j+m(")Sqk+m+1("; �k)u1(�k)]; (3)

Sj("; �)(�) = hfC(") + [B(") + �C(")]�("; �)g�j�2("; �)(�); 'i:
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� á ¬®¬ ¤¥«¥, á®®â­®è¥­¨¥ [A�B(")��kC(")]uj(�k) = C(")uj�1(�k) à §à¥è¨¬® ®â­®á¨â¥«ì­®
uj ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥, ª®£¤ 

�h[B(") + �kC(")]uj(�k); 'i = hC(")�j�2("; �k)u1(�k); 'i: (4)

�à¨ ¢ë¯®«­¥­¨¨ íâ®£® ãá«®¢¨ï

[I1 �HB(")� �kHC(")]uj(�k) = HC(")uj�1(�k) + ce; c 2 C;

â. ¥. uj(�k) = �("; �k)uj�1(�k) á â®ç­®áâìî ¤® ¬« ¤è¥£® ç«¥­  u1(�k). �á«®¢¨¥ áãé¥áâ¢®¢ ­¨ï (4)
í«¥¬¥­â  uj(�k) â¥¯¥àì ¨¬¥¥â ¢¨¤ Sj("; �k)u1(�k) = 0. �¬¥¥âáï à®¢­® qk í«¥¬¥­â®¢ uj(�k), â. ª.

R("; �) = R("; �k) +
1X
j=1

(�� �k)jSj+1("; �k)u1(�k);

â. ¥.

Sj("; �k)u1(�k) = 0; j = 2; : : : ; qk; Sqk+1("; �k)u1(�k) 6= 0: (5)

�«¥¬¥­âë uj(�k), j = 1; : : : ; qk, «¨­¥©­® ­¥§ ¢¨á¨¬ë, ¯®áª®«ìªã ¯à¨ ¯à¨¬¥­¥­¨¨ ª á®®â­®è¥-

­¨î
qkP
j=1

�juj(�k) = 0, �j 2 C, äã­ªæ¨®­ «®¢ Sn(�k), n = 2; : : : ; qk, á ãç¥â®¬ (5) ¨ à ¢¥­áâ¢

Sj(�k)ur(�k) = Sj�s(�k)ur+s(�k); �r < s � j � 2; j � 2; r � 1;

¯®«ãç ¥¬ �j = 0, j = 1; : : : ; qk. � ¢¥­áâ¢  P 2
k (") = Pk(") ¨ Pk(")Pj(") = 0, k 6= j, ¤®ª §ë¢ îâáï

¯à¨¬¥­¥­¨¥¬ ®¡®¡é¥­­®£® â®¦¤¥áâ¢  �¨«ì¡¥àâ 

[A�B � �C]�1C � [A�B � �C]�1C =
1

�� �
f[A�B � �C]�1C � [A�B � �C]�1Cg:

�¯¥à â®àë Pk(") ¯à®¥ªâ¨àãîâ E1 ­  E1k, â. ª.

Pk(")v = �
1
2�i

Z
�k

hS2("; �)v; 'iF ("; �)e
R("; �)

d� (6)

¨ ¨¬¥îâ ¬¥áâ® à §«®¦¥­¨ï

S2("; �) =
1X
n=0

(�� �k)
nSn+2("; �k); F ("; �)e =

1X
m=0

(�� �k)
mum+1(�k): (7)

�®áª®«ìªã ¢ ç¨á«¨â¥«¥ ¯®¤¨­â¥£à «ì­®£® ¢ëà ¦¥­¨ï (6) ¬­®¦¨â¥«¥¬ ¯à¨ um+q(�k) ¤«ï q � 1
ï¢«ï¥âáï (���k)qk+s, s � 0, â® Pk(")v ¥áâì «¨­¥©­ ï ª®¬¡¨­ æ¨ï í«¥¬¥­â®¢ uj(�k), j = 1; : : : ; qk,
¯à¨ " 2 (0; "0] ¤«ï ¢á¥å v 2 E1, â. ¥.

Pk(")v =
qkX
j=1

vkj(")uj(�k); vkj(") 2 C:

�®à¬ã«ë (3) ¤«ï ®¯à¥¤¥«¥­¨ï ª®íää¨æ¨¥­â®¢ vkj(") ¯®«ãç îâáï ¯à¨ à¥è¥­¨¨ âà¥ã£®«ì­®© á¨-
áâ¥¬ë

Sn(�k)v =
qkX

m=qk�n+2

vkm(")Sm+n�1("; �k)u1; n = 2; : : : ; qk + 1: �

� ¯®¬®éìî ¯à®¥ªâ®à®¢ Pk("), k = �1; : : : ; s, ¯®«ãç ¥¬

E1 = E1;�1 � eE1; eE1 = E1;0 �E1;1 � � � � �E1;s:

�¥è¨¬ § ¤ çã �®è¨ ¤«ï ãà ¢­¥­¨ï (1) ¢ ¯®¤¯à®áâà ­áâ¢¥ eE1 á ­ ç «ì­ë¬ ãá«®¢¨¥¬

x(0; ") = x0(") =
sX

k=0

Pk(")x
0 8x0 2 E1: (8)
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�¥®à¥¬  2. �¥è¥­¨¥ § ¤ ç¨ (1), (8) áãé¥áâ¢ã¥â, ¥¤¨­áâ¢¥­­® ¨ ¨¬¥¥â ¢¨¤

x(t; ") =
sX

k=0

[exp("�h�k(")t)]xk(t; ");

xk(t; ") 2 E1;k; xk(t; ") =
qkX
j=1

xkj(t; ")uj(�k);

xkj(t; ") =
qk�jX
n=0

(n!)�1("�ht)n(Pk(")x0)j+n; (9)

£¤¥ (Pk(")x0)j+n | (j + n)-ï ª®¬¯®­¥­â  Pk(")x0 ¢ E1;k.

�®¤áâ ­®¢ª®© äã­ªæ¨¨

x(t; ") =
sX

k=0

�
�

1
2�i

Z
�k

[exp("�h�t)][A�B(")� �C(")]�1C(")x0d�
�
2 eE1 (10)

¢ (1), (8) ã¡¥¦¤ ¥¬áï, çâ® ®­  ï¢«ï¥âáï à¥è¥­¨¥¬ § ¤ ç¨ (1), (8). �¤¨­áâ¢¥­­®áâì à¥è¥­¨ï ¢ E1;k

á«¥¤ã¥â ¨§ â®£®, çâ® ®¯¥à â®à C(") ®¡à â¨¬ ­  E1;k. �§ (10) á ¯®¬®éìî à §«®¦¥­¨ï ¯® áâ¥¯¥­ï¬
���k äã­ªæ¨¨ exp("�h�t), á®®â­®è¥­¨ï [A�B(")��C(")]�1C(")v = F ("; �)HCv� hS2(";�)v;'iF (";�)e

R(";�)
,

  â ª¦¥ (3) ¨ (7), á«¥¤ãîâ ä®à¬ã«ë (9).
�®áª®«ìªã à¥è¥­¨¥ �k(") ãà ¢­¥­¨ï R("; �) = 0 à §« £ ¥âáï ¢ àï¤ ¯® áâ¥¯¥­ï¬ "1=mk , £¤¥ mk

| §­ ¬¥­ â¥«ì ­¥á®ªà â¨¬®© ¤à®¡¨ �k 2 Q, â® ¨§ (10) ­ å®¤¨âáï à §«®¦¥­¨¥ xk(t; ") ¢ àï¤ ¯®
áâ¥¯¥­ï¬ "1=mk , ¥á«¨ h 2 Z. �ï¤ ï¢«ï¥âáï áå®¤ïé¨¬áï ¨«¨  á¨¬¯â®â¨ç¥áª¨¬ ¢ § ¢¨á¨¬®áâ¨ ®â
¯®¢¥¤¥­¨ï B(") ¨ C(") ¯à¨ ¤®áâ â®ç­® ¬ «ëå ".

�¯à¥¤¥«¨¬ ¯®àï¤®ª ¯®«îá  ¢ â®çª¥ " = 0 äã­ªæ¨¨

xk(t; ") =
tqk�1

"h(qk�1)(qk � 1)!
�

�
hC0x

0; 'i

"r�q0k (�k � �1)q1 � : : : � (�k � �k�1)qk�1(�k � �k+1)qk+1 � : : : � (�k � �s)qs (0; 0)
�

� (1 + o("0)) = "�rk
�

tqk�1hC0x
0; 'i

(qk � 1)!aq0+q1+���+qk�1k a
qk+1
k+1 � : : : � a

qs
s  (0; 0)

e+ o("0)
�
;

£¤¥

rk = h(qk � 1) + r + �k(q0 + q1 + � � �+ qk�1) + �k+1qk+1 + � � �+ �sqs:

� ¬¥â¨¬, çâ® ¯à¨ h > 0 ¢ë¯®«­ï¥âáï á¢®©áâ¢® xk(t; ") = O("0) 8x0 2 E1 ¢ â®¬ ¨ â®«ìª® â®¬
á«ãç ¥, ¥á«¨ rk = 0, â. ¥. qk = 1, r = q0 = � � � = qk�1 = qk+1 = � � � = qs = 0, á«¥¤®¢ â¥«ì­®,
®¯¥à â®à A � B(") ¨¬¥¥â «¨èì ®¤­® C(")-á®¡áâ¢¥­­®¥ §­ ç¥­¨¥ �k(") (­ã«¥¢®¥ ¨«¨ ­¥­ã«¥¢®¥,
k = 0 ¨«¨ 1) ¨ ®¯¥à â®à A�B(")� �kC(") ­¥ ¨¬¥¥â C(")-¯à¨á®¥¤¨­¥­­ëå í«¥¬¥­â®¢. �®£¤ 

xk(t; ") =
S2("; �k)x0

S2("; �k)u1(�k)
u1(�k)

¨ xk(t; ") à §« £ ¥âáï ¯® æ¥«ë¬ áâ¥¯¥­ï¬ ". �à¨ "! 0 äã­ªæ¨ï xk(t; ") à ¢­®¬¥à­® ¯® t 2 [0;1)
áâà¥¬¨âáï ª x(t) = hC0x

0;'i

hC0e;'i
e | à¥è¥­¨î ¯à¥¤¥«ì­®£® ãà ¢­¥­¨ï 0 = Ax(t).

�á«¨ ¦¥ h = 0, â® xk(t; ") = O("0) 8x0 2 E1 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  r = q0 = � � � = qk�1 =
qk+1 = � � � = qs = 0. �®£¤  ®¯¥à â®à A � B(") ¨¬¥¥â «¨èì ®¤­® C(")-á®¡áâ¢¥­­®¥ §­ ç¥­¨¥ �(")
ªà â­®áâ¨ q � 1, à §« £ ¥¬®¥ ¯® æ¥«ë¬ áâ¥¯¥­ï¬ "; x(t; ") à §« £ ¥âáï ¢ àï¤ ¯® æ¥«ë¬ áâ¥¯¥­ï¬
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", x(t; ") áâà¥¬¨âáï ¯à¨ "! 0 à ¢­®¬¥à­® ¯® t 2 [0;�] 8� > 0 ª äã­ªæ¨¨, à¥è îé¥© ¯à¥¤¥«ì­®¥
ãà ¢­¥­¨¥ C0

dx
dt
= Ax(t),

x(t) =
qkX
j=1

xkj(HC0)
j�1e;

xkj = [hC0(HC0)qk�1e; 'i]�1
�
hC0(HC0)qk�jx0; 'i �

qk�jX
m=1

xkj+mhC0(HC0)qk+m�1e; 'i

�
:

� § ¤ ç¥ (1), (8) ­ ¡«î¤ ¥âáï ï¢«¥­¨¥ ¯®£à ­á«®ï â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  9k, 0 � k � s,
â ª®¥, çâ® �k < h ¨ Re ak(t) < 0 8t 2 [0;1). �à¨ 0 � h � 1 íâ¨ ãá«®¢¨ï ¢ë¯®«­ïâìáï ®¤­®¢à¥¬¥­­®
­¥ ¬®£ãâ. �¥©áâ¢¨â¥«ì­®, ¥á«¨ �kq(") = o("h), 0 < q � m, m 2 N , â® ãà ¢­¥­¨¥ ¤«ï ®¯à¥¤¥«¥­¨ï
akq , ª ª íâ® á«¥¤ã¥â ¨§ ¤¨ £à ¬¬ë �ìîâ®­ , ¨¬¥¥â ¢¨¤ (akq )

n + c = 0, n 2 N , 1 < n � m, c 2 C,
¨, á«¥¤®¢ â¥«ì­®, Re akq ­¥ ¬®£ãâ ¡ëâì ¬¥­ìè¥ ­ã«ï ¤«ï ¢á¥å 0 < q �m. �®íâ®¬ã ¯à¨ 0 � h � 1
¢ § ¤ ç¥ (1), (8) ï¢«¥­¨ï ¯®£à ­á«®ï ¡ëâì ­¥ ¬®¦¥â.

�á«¨ �(") 2 L�1, �(") = b"p+ o("p), b 2 C, p � 0, ¨ ®¯¥à â®à Ab = A� bC0 ï¢«ï¥âáï äà¥¤£®«ì-
¬®¢áª¨¬ á dimkerAb = dim co kerAb = 1, â® § ¤ ç  �®è¨ ¢ á®®â¢¥âáâ¢ãîé¥¬ ¯®¤¯à®áâà ­áâ¢¥
à¥è ¥âáï (ª ª ¨ ¢ eE1) á § ¬¥­®© x(t; ") = exp("�h�p�(")t)ex(t; ").

� áâ­ë© á«ãç ©: E1 = E2 = Rn, A | ¦®à¤ ­®¢  ª«¥âª  á ­ã«¥¢ë¬ á®¡áâ¢¥­­ë¬ ç¨á«®¬,
C(") = I1. �®£¤  h ; i | áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥ ¢ Rn, e = (1; 0; 0; : : : ; 0), ' = (0; : : : ; 0; 1). �
íâ®¬ á«ãç ¥ H = AT , L�1 = ;, eE1 = Rn. �¥©áâ¢¨â¥«ì­®, dk0 = hHk�1e; 'i = 0, k = 1; : : : ; n � 1,
dn0 = hHn�1e; 'i = 1, ¯®íâ®¬ã R("; �) = (�n + dn+10�

n+1 + � � � ) + ("d10 + "�d11 + � � � ) + � � � , ¨
ãà ¢­¥­¨¥ R("; �) = 0 ¨¬¥¥â à®¢­® n ª®à­¥© �k("), ®¡« ¤ îé¨å á¢®©áâ¢®¬ �k(") ! 0, " ! 0.
�¥è¥­¨¥ ãà ¢­¥­¨ï (1) á ­ ç «ì­ë¬ ãá«®¢¨¥¬ x(0; ") = x0 8x0 2 Rn ¨¬¥¥â ¢¨¤ (9).

�¨â¥à âãà 
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