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1. �ãáâì E | ¡ ­ å®¢® ¯à®áâà ­áâ¢®, A | § ¤ ­­ë© «¨­¥©­ë© ®¯¥à â®à á ®¡« áâìî ®¯à¥-
¤¥«¥­¨ï D � E; f(t) | § ¤ ­­ ï ­¥¯à¥àë¢­ ï ¯à¨ t > 0 äã­ªæ¨ï á® §­ ç¥­¨ï¬¨ ¢ E ¨ v0 |
§ ¤ ­­ë© í«¥¬¥­â ¨§ E. � áá¬®âà¨¬ § ¤ çã �®è¨ ¤«ï «¨­¥©­®£® ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥-
­¨ï ¯¥à¢®£® ¯®àï¤ª 

v0 +Av = f(t) (0 < t � 1); v(0) = v0:

�â  § ¤ ç  ®¡ëç­® ¨§ãç ¥âáï ¬¥â®¤ ¬¨ ¯®«ã£àã¯¯ «¨­¥©­ëå ®£à ­¨ç¥­­ëå ®¯¥à â®à®¢, ¯à¨
íâ®¬ ¨á¯®«ì§ãîâáï à §«¨ç­ë¥ ª« ááë ¯®«ã£àã¯¯. � à ¡®â å [1], [2] ¡ë«  ¨á¯®«ì§®¢ ­  ¯®«ã-
£àã¯¯  ª« áá  A(�; �), ®­  ¨¬¥¥â ¢ ­ã«¥ ®á®¡¥­­®áâì t��, ¥¥ ¯à®¨§¢®¤­ ï | t�� ¨ áâà®¨âáï ¯®
­¥¯«®â­® § ¤ ­­®¬ã ®¯¥à â®àã. �¯¥à â®àë á ­¥¯«®â­ë¬¨ ®¡« áâï¬¨ ®¯à¥¤¥«¥­¨ï ¨§ãç «¨áì ¢
[3], [4], ¢®§­¨ª îé¨¥ ¯à¨ íâ®¬ ¯®«ã£àã¯¯ë áâà®ïâáï á ¯®¬®éìî à¥§®«ì¢¥­âë á®®â¢¥âáâ¢ãîé¥£®
®¯¥à â®à , íâ¨ ¯®«ã£àã¯¯ë, ª ª ¯à ¢¨«®, ®£à ­¨ç¥­ë ¢ ­ã«¥ (� = 0) ¨«¨ ¨¬¥îâ á®£« á®¢ ­-
­ë¥ ®á®¡¥­­®áâ¨ (� = 1 + 2�). �®«ã£àã¯¯ë á ®á®¡¥­­®áâï¬¨ ¢ ­ã«¥ (¯®«ã£àã¯¯ë à®áâ  �) ¡¥§
¨á¯®«ì§®¢ ­¨ï á¢®©áâ¢ à¥§®«ì¢¥­âë ¨§ãç «¨áì ¢ [5], ­® ¢ á«ãç ¥ ¯«®â­®© ®¡« áâ¨ ®¯à¥¤¥«¥­¨ï
á®®â¢¥âáâ¢ãîé¥£® ®¯¥à â®à .

� ¤ ­­®© à ¡®â¥ ¨áá«¥¤ã¥âáï ¯®«ã£àã¯¯  ¡®«¥¥ ®¡é¥£® ¢¨¤ , ç¥¬ A(�; �),   â ª¦¥ ¥¥ ¯à®¨§-
¢®¤ïé¨© ®¯¥à â®à, ¯à¨ç¥¬ á®®â¢¥âáâ¢ãîé¨¥ ®¯¥à â®àë ­¥¯«®â­® § ¤ ­ë. �áâ ­ ¢«¨¢ ¥âáï àï¤
á¢®©áâ¢ ãª § ­­®© ¯®«ã£àã¯¯ë. �­¨ ®â¢¥ç îâ á®®â¢¥âáâ¢ãîé¨¬ á¢®©áâ¢ ¬ á¨«ì­® ­¥¯à¥àë¢­ëå
¯®«ã£àã¯¯, ­® ®â«¨ç­ë ®â ­¨å.

�à¨¬¥àë â ª¨å ¯®«ã£àã¯¯ ¨¬¥îâáï ¢ [1], [2].

2. �ãáâì D | «¨­¥©­®¥ ¬­®¦¥áâ¢® ¢ E, U(t) | § ¤ ­­ ï ®¯¥à â®à-äã­ªæ¨ï (t > 0) á®
§­ ç¥­¨ï¬¨ ¢ L(E) (L(E) | ¯à®áâà ­áâ¢® «¨­¥©­ëå ®£à ­¨ç¥­­ëå ®¯¥à â®à®¢), ¤«ï ª®â®à®©
¢ë¯®«­¥­ë á«¥¤ãîé¨¥ ãá«®¢¨ï:

1) U(t) : E ! D;
2) U(t1 + t2) = U(t1)U(t2) (t1; t2 > 0);
3) lim

t!+0
U(t)x = x ¤«ï x 2 D;

4) kU(t)k � '(t), £¤¥ '(t) | ­¥ª®â®à ï ­¥¯à¥àë¢­ ï ¯à¨ t > 0 äã­ªæ¨ï.
�âã ®¯¥à â®à-äã­ªæ¨î ¡ã¤¥¬ ­ §ë¢ âì ¯®«ã£àã¯¯®© ª« áá  A(').
�à¨¢¥¤¥­­ë¥ ãá«®¢¨ï ®â«¨ç­ë ®â ®¡ëç­® ¨á¯®«ì§ã¥¬ëå, ­ ¯à¨¬¥à,  ¢â®à ¬¨ à ¡®â [3]{[6].

�â¬¥â¨¬ â ª¦¥, çâ® A(�; �) � A('), ¥á«¨ '(t) = t��.
� ¯®á«¥¤ãîé¨å «¥¬¬ å ãáâ ­ ¢«¨¢ îâáï ­¥ª®â®àë¥ á¢®©áâ¢  ¢¢¥¤¥­­®© ®¯¥à â®à-äã­ªæ¨¨.

�¥¬¬  1. �à¨ t > 0 ¯®«ã£àã¯¯  U(t) á¨«ì­® ­¥¯à¥àë¢­ .

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ à ¢¥­áâ¢®

[U(t+ s)� U(t)]x = [U(s)� I]U(t)x (s > 0)

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(¯à®¥ªâ ò04-01-00141) ¨ £à ­â  ò��-1643.2003.1.
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¨ ­¥à ¢¥­áâ¢®

k[U(t)� U(t� s)]k = kU(t=2 � s)[U(s)� I]U(t=2)xk � '(t=2� s)k[U(s) � I]U(t=2)xk; 0 < s < t=2:

�§ ­¨å ¯à¨ s ! 0 ¢ëâ¥ª ¥â ­¥¯à¥àë¢­®áâì á¯à ¢  ¨ á«¥¢  ®¯¥à â®à-äã­ªæ¨¨ U(t),  , á«¥¤®¢ -
â¥«ì­®, ¨ á¨«ì­ ï ­¥¯à¥àë¢­®áâì.

�¥¬¬  2. lim
t!+0

t�1
tR
0

U(s)x ds = x ¤«ï x 2 D.

�â® á¢®©áâ¢® ¢ëâ¥ª ¥â ¨§ á®®â­®è¥­¨ï

t�1
Z t

0

U(s)x ds� x = t�1
Z t

0

[U(s)� I]x ds

¨ ãá«®¢¨ï 3).
�¢¥¤¥¬ ¬­®¦¥áâ¢® D0 = fx 2 E : 9 lim

t!+0

U(t)�I
t

xg ¨ ¤«ï x 2 D0 ®¯à¥¤¥«¨¬ «¨­¥©­ë© ®¯¥à â®à

A0x = lim
t!+0

t�1[U(t)� I]x.

�â¬¥â¨¬, çâ® ¤«ï í«¥¬¥­â®¢ ¨§ D0 ¨¬¥¥¬ limU(t)x = x ¯à¨ t! +0.

�¥¬¬  3. �«ï «î¡®£® x 2 E ¨ 0 < a < b
Z b

a
U(s)x ds 2 D0:

�®ª § â¥«ìáâ¢®. �®«ì§ã¥¬áï à ¢¥­áâ¢®¬

U(t)� I

t

Z b

a

U(s)x ds =
1
t

Z b+t

b

U(s)x ds�
1
t

Z a+t

a

U(s)x ds:

�¤¥áì á¯à ¢  ¯à¨ t ! +0 áãé¥áâ¢ã¥â ¯à¥¤¥«, ¯®íâ®¬ã ¢ë¯®«­¥­® ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë ¨

A0

bR
a
U(s)x ds = [U(b)� U(a)]x.

�¥¬¬  4. �«ï x 2 D0 äã­ªæ¨ï x(t) = U(t)x ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬  ¯à¨ t > 0 ¨

x0(t) = A0x(t), x(0) = x.

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ à ¢¥­áâ¢ 

x(t+ s)� x(t)
s

=
U(t+ s)� U(t)

s
x =

U(s)� I

s
U(t)x = U(t)

U(s)� I

s
x; s > 0:

�®á«¥¤­¥¥ ¢ëà ¦¥­¨¥ ¨¬¥¥â ¯à¥¤¥« ¯à¨ s! +0. �®íâ®¬ã áãé¥áâ¢ãîâ ¯à¥¤¥«ë ¢ ¤àã£¨å ç áâïå
à ¢¥­áâ¢ , ®âªã¤  á«¥¤ã¥â ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë ¨ á®®â­®è¥­¨¥

x0(t) =
dU(t)x
dt

= A0U(t)x = U(t)A0x = A0x(t): �

�¥¬¬  5. D � D0, £¤¥ D0 { § ¬ëª ­¨¥ D0.

�®ª § â¥«ìáâ¢®. �ãáâì x 2 D. �®«®¦¨¬ xn = n
1=nR
0

U(t)x dt. � áá¬®âà¨¬ à ¢¥­áâ¢®

U(s)� I

s
xn =

n

s

�Z 1=n

0

U(s+ t)x dt�
Z 1=n

0

U(t)x dt
�
=

=
n

s

�Z 1=n+s

1=n

U(t)x dt�
Z s

0

U(t)x dt
�
; 0 < s < 1=n:

�¤¥áì ¯à ¢ ï ç áâì ¨¬¥¥â ¯à¥¤¥« ¯à¨ s ! +0, ¯®íâ®¬ã xn 2 D0. � á¨«ã «¥¬¬ë 2 xn ! x,
¯®íâ®¬ã x 2 D0.
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�¥¬¬  6. �ãáâì ¢ ãá«®¢¨¨ 4) äã­ªæ¨ï '(t) â ª®¢ , çâ®
1R
0

'(t)dt <1. �®£¤  ®¯¥à â®à A0

§ ¬ª­ãâ ¢ ¬­®¦¥áâ¢¥ D, ¨¬¥­­®, ¥á«¨ xn 2 D0, xn ! x ¨ A0xn ! y, £¤¥ y 2 D, â® x 2 D0 ¨

A0x = y.

�®ª § â¥«ìáâ¢®. �§ «¥¬¬ë 4 ¤«ï í«¥¬¥­â®¢ xn 2 D0 ¢ëâ¥ª ¥â à ¢¥­áâ¢®

U(t)� I

t
xn =

1
t

Z t

0

U(s)A0xnds;

¢ ª®â®à®¬ ¬®¦­® ¯¥à¥©â¨ ª ¯à¥¤¥«ã ¯à¨ n!1. � ¯à¥¤¥«¥ ¯®«ãç¨¬

U(t)� I

t
x =

1
t

Z t

0
U(s)y ds:

�®áª®«ìªã y 2 D, â® ã ¯à ¢®© ç áâ¨ ¯®á«¥¤­¥£® à ¢¥­áâ¢  ¥áâì ¯à¥¤¥« ¯à¨ t ! +0. �®íâ®¬ã
x 2 D0 ¨ Ax0 = y.

�ëè¥ ¡ë«¨ ¢¢¥¤¥­ë ¬­®¦¥áâ¢  D, D0, D0. �à¨¢¥¤¥¬ ¯à¨¬¥à, ¯®ª §ë¢ îé¨©, çâ® íâ¨ ¬­®-
¦¥áâ¢  ¬®£ãâ ¡ëâì à §«¨ç­ë.

�ãáâì E | ¯à®áâà ­áâ¢® á¤¢®¥­­ëå ¯®á«¥¤®¢ â¥«ì­®áâ¥© v = fxn; yng
1
1 , ¤«ï ª®â®àëå ª®­¥ç-

­  ­®à¬  kvk =
1P
n=1

(n1=2jxnj+ jynj) ¨ L = fv 2 E : x1 = y1 = 0g | ¯®¤¯à®áâà ­áâ¢® ¢ E.

�®«®¦¨¬

U(t)v = f0; 0; (xn cosnt� yn sinnt) exp(�nt+ in3=2t); (xn sinnt+ yn cosnt) exp(�nt+ in3=2t)g12 ;

D =
�
v 2 L :

1X
n=2

nq(n1=2jxnj+ jynj) <1

�
; q � 1=2:

�¯¥à â®à-äã­ªæ¨ï U(t) ¤¥©áâ¢ã¥â ¨§ E ¢ D. �¥©áâ¢¨â¥«ì­®,

1X
n=2

nq[n1=2jxn cosnt� yn sinntje
�nt + jxn sinnt+ yn cosntje

�nt] �

� 2
1X
n=2

n1=2+qe�nt(jxnj+ jynj) � 2[(1=2 + q)e�1t�1]q+
1
2 kvk:

�¥¯®áà¥¤áâ¢¥­­ë¬ ¯¥à¥¬­®¦¥­¨¥¬ ãáâ ­ ¢«¨¢ ¥âáï ¯®«ã£àã¯¯®¢®¥ á¢®©áâ¢® 2). �à®¢¥à¨¬
á¢®©áâ¢® 3). �«ï íâ®£® à áá¬®âà¨¬ ­®à¬ã

kU(t)v � vk =
1X
n=2

fn1=2j(xn cosnt� yn sinnt) exp(�nt+ in3=2t)� xnj+

+ j(xn sinnt+ yn cosnt) exp(�nt+ in3=2t)� ynjg:

�â®â àï¤ ¤®¯ãáª ¥â ®æ¥­ªã

3
1X
n=2

n1=2(jxnj+ jynj) � 3
1X
n=2

nq(n1=2jxnj+ jynj):

�®íâ®¬ã ¤«ï í«¥¬¥­â®¢ v ¨§ D á®®â¢¥âáâ¢ãîé¨© äã­ªæ¨®­ «ì­ë© àï¤ áå®¤¨âáï à ¢­®¬¥à­® ¨
¬®¦­® ¯¥à¥å®¤¨âì ª ¯à¥¤¥«ã ¯à¨ t! +0.

�â¬¥â¨¬, çâ® kU(t)� Ik � 1
e
p
2t
sin 1

2
¯à¨ 0 < t � 1

2
.
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� ª®­¥æ, kU(t)k � 2(2et)�1=2, íâ  ®æ¥­ª  ï¢«ï¥âáï â®ç­®©, á«¥¤®¢ â¥«ì­®, á¢®©áâ¢® 4) ¯®«ã-
£àã¯¯ë ¢ë¯®«­¥­® á äã­ªæ¨¥© '(t) = 2(2et)�1=2. � ª¨¬ ®¡à §®¬, ¨¬¥¥¬ ¯®«ã£àã¯¯ã ª« áá  A(')
á ãª § ­­®© äã­ªæ¨¥© '(t). �«ï íâ®© ¯®«ã£àã¯¯ë

A0v = U 0(0)v = f0; 0; (in3=2 � n)xn � nyn; nxn + (in3=2 � n)yng12 ;

D0 =
�
v 2 L :

1X
n=2

fn1=2j(in3=2 � n)xn � nynj+ jnxn + (in3=2 � n)ynjg <1

�
:

�ç¥¢¨¤­®, çâ® D0 á®áâ®¨â ¨§ â¥å ¨ â®«ìª® â¥å í«¥¬¥­â®¢, ¤«ï ª®â®àëå

1X
n=2

n3=2(n1=2jxnj+ jynj) <1:

�®íâ®¬ã D0 � D ¯à¨ q 2 [1=2; 3=2), D � D0 ¯à¨ q > 3=2 ¨ D = D0 ¯à¨ q = 3=2. �â¬¥â¨¬
â ª¦¥, çâ® D = D0 = L. �¥©áâ¢¨â¥«ì­®, ¤«ï «î¡®£® í«¥¬¥­â  v = fxn; yng

1
2 2 L ¯®á«¥¤®¢ â¥«ì-

­®áâì vk = f0; 0;x2; y2; : : : ;xk; yk;
xk+1
(k+1)q

; yk+1
(k+1)q

; xk+2
(k+2)q

; yk+2
(k+2)q

; : : : g ¯à¨­ ¤«¥¦¨â D ¨ vk ! v, çâ® ¨
®§­ ç ¥â ¯«®â­®áâì D ¢ L. �«ï D0 à ááã¦¤¥­¨ï  ­ «®£¨ç­ë.

3. �ãáâì D | ®¡« áâì ®¯à¥¤¥«¥­¨ï D = D(A) ­¥ª®â®à®£® § ¤ ­­®£® «¨­¥©­®£® ®¯¥à â®à  A,
¤¥©áâ¢ãîé¥£® ¢ E. �ãáâì íâ®â ®¯¥à â®à á¢ï§ ­ á ¢¢¥¤¥­­®© ¢ ¯. 2 ¯®«ã£àã¯¯®© U(t) ãá«®¢¨¥¬

5) U(t) ¤¨ää¥à¥­æ¨àã¥¬  ¢ ­®à¬¥ L(E) ¨ U 0(t) = AU(t) (t > 0).
�áâ ­®¢¨¬ á¢ï§ì ¬¥¦¤ã ®¯¥à â®à ¬¨ A ¨ A0. �«ï íâ®£® à áá¬®âà¨¬ à ¢¥­áâ¢®

U(t)x� U(s)x =
Z t

s
U 0(�)x d� =

Z t

s
AU(�)x d�; t > s > 0;

¢ëâ¥ª îé¥¥ ¨§ á¢®©áâ¢  5). �ãáâì x 2 D0, â®£¤  ¢ «¥¢®© ç áâ¨ s ¬®¦­® ãáâà¥¬¨âì ª ­ã«î
(U(s)x! x). � à¥§ã«ìâ â¥ ¯®«ãç¨¬ á®®â­®è¥­¨¥

U(t)� I

t
x =

1
t

Z t

0

AU(�)x d�;

§¤¥áì á«¥¢  áãé¥áâ¢ã¥â ¯à¥¤¥« ¯à¨ t! +0, ¯®íâ®¬ã

A0x = lim
1
t

Z t

0
AU(�)x d�:

� «¥¥ ¡ã¤¥¬ ¯à¥¤¯®« £ âì áãé¥áâ¢®¢ ­¨¥ ®£à ­¨ç¥­­®£® ®¡à â­®£® ®¯¥à â®à  A�1. �®£¤ 

A�1A0x = lim
1
t

Z t

0

U(�)x d� = x:

�â® ®§­ ç ¥â, çâ® x 2 D, A0x = Ax ¤«ï x 2 D ¨ D0 � D. �®íâ®¬ã A0 = A ­  D0.
�«¥¤áâ¢¨¥¬ ¯®á«¥¤­¥£® à ¢¥­áâ¢  ¢ á¨«ã «¥¬¬ë 3 ï¢«ï¥âáï ª®¬¬ãâ¨àã¥¬®áâì ®¯¥à â®à®¢ A

¨ U(t) ­  D ¯à¨ t > 0.

�¥¬¬  7. �¯¥à â®à-äã­ªæ¨ï U(t) ¡¥áª®­¥ç­® ¤¨ää¥à¥­æ¨àã¥¬  ¯à¨ t > 0 ¢ ­®à¬¥ L(E).

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ à ¢¥­áâ¢  U 0(t)=AU(t)=U(t�")AU(")=U(t�")U("=2)AU("=2)
(0 < " < t), ¨§ ª®â®àëå á«¥¤ãîâ á®®â­®è¥­¨ï

U 00(t) = U 0(t� ")U("=2)AU("=2) = AU(t� ")U("=2)AU("=2) = A2U(t) = U(t� ")U("=2)A2U("=2):

�®á«¥¤­¥¥ ¢ëà ¦¥­¨¥ ¬®¦­® ¤¨ää¥à¥­æ¨à®¢ âì ¥é¥ à § ¨ â. ¤. �â® ¨ ®§­ ç ¥â ¡¥áª®­¥ç­ãî
¤¨ää¥à¥­æ¨àã¥¬®áâì ¯®«ã£àã¯¯ë U(t). � ç áâ­®áâ¨, ®âáî¤  á«¥¤ã¥â ¥¥ ­¥¯à¥àë¢­®áâì ¢ ­®à¬¥
L(E) ¯à¨ t > 0.
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�¥¬¬  8. �ãáâì ¯®«ã£àã¯¯  ª« áá  A(') (â. ¥. ¢ë¯®«­¥­ë ãá«®¢¨ï 1){4)) ã¤®¢«¥â¢®àï¥â

ãá«®¢¨ï¬
1R
0

'(t)dt < 1, '(t) | ®£à ­¨ç¥­  ­  ¡¥áª®­¥ç­®áâ¨. �®£¤  ¢ ¯®«ã¯«®áª®áâ¨ Re� > 0

ã ®¯¥à â®à  ��A0 ­  ¬­®¦¥áâ¢¥ D0 ¨¬¥¥âáï ®£à ­¨ç¥­­ë© ®¡à â­ë© ®¯¥à â®à ¨

(��A0)�1x =
Z 1

0

e��tU(t)x dt; x 2 D0: (1)

�®ª § â¥«ìáâ¢®. �®«®¦¨¬

R(�) =
Z 1

0

e��tU(t)dt: (2)

�â®â ¨­â¥£à « áå®¤¨âáï  ¡á®«îâ­® ¯à¨ Re� > 0, ¯®áª®«ìªã ke��t U(t)k � e�tRe�'(t). �«ï
í«¥¬¥­â  y 2 D0

R(�)A0y =
Z 1

0

e��tU(t)A0y dt = lim
"!0

Z 1

"

e��tU(t)A0y dt = lim
"!0

Z 1

"

e��t
d

dt
[U(t)y]dt =

= lim
"!0

�
e��tU(t)y

��1
"
+ �

Z 1

"

e��tU(t)y dt
�
= �y + �R(�)y:

�â® ®§­ ç ¥â, çâ® R(�)(� � A0)y = (� � A0)R(�)y = y. � «¥¥, ¤«ï «î¡®£® x 2 D0 ¨¬¥¥âáï
¯®á«¥¤®¢ â¥«ì­®áâì fyng � D, ª®â®à ï áå®¤¨âáï ª x. �®£¤  (��A0)R(�)yn = yn ! x. �®«®¦¨¬
R(�)yn = xn. �à¨ íâ®¬ (��A0)xn = yn ! x. � ª¨¬ ®¡à §®¬, xn !R(�)x, (��A0)xn ! x.

� á¨«ã § ¬ª­ãâ®áâ¨ ®¯¥à â®à  A0 («¥¬¬ë 5, 6) ¨¬¥¥¬ à ¢¥­áâ¢®

(��A0)R(�)x = R(�)(��A0)x = x 8x 2 D0:

�®íâ®¬ã ­  D0 ã ®¯¥à â®à  ��A0 áãé¥áâ¢ã¥â ®£à ­¨ç¥­­ë© ®¡à â­ë©, § ¤ ¢ ¥¬ë© ä®à¬ã«®©
(1).

�â¬¥â¨¬, çâ® ¥á«¨ '(t) = t�� ¨ 0 � � < 1, â®

k(��A0)
�1xk �M(Re �)��1kxk; Re � > 0:

�¥¬¬  9. �ãáâì ã ®¯¥à â®à  A, ¢¢¥¤¥­­®£® ¢ ¯. 3, ¯à¨ Re� > 0 áãé¥áâ¢ã¥â à¥§®«ì¢¥­â 

(��A)�1. �®£¤  ¤®¯ãáª ¥âáï à áè¨à¥­¨¥

(��A)�1 = (��A0)�1; Re � > 0:

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ ®¯¥à â®à-äã­ªæ¨î (2). �«ï í«¥¬¥­â®¢ y 2 D, ¯®áª®«ìªã
D � D0,

R(�)Ay = �y + �R(�)y:

�«ï ¯à®¨§¢®«ì­®£® x 2 E ¯®«®¦¨¬ y = (��A)�1x, â®£¤  y 2 D ¨

R(�)A(� �A)�1x = �(��A)�1x+ �R(�)(� �A)�1x: (3)

�à®¬¥ â®£®,

R(�)A(��A)�1x = �R(�)x+ �R(�)(��A)�1x: (4)

�§ á®®â­®è¥­¨© (3), (4) ¢ëâ¥ª ¥â

(��A)�1x = R(�)x =
Z 1

0
e��tU(t)x dt; x 2 E:

� ¤àã£®© áâ®à®­ë, ¤«ï x 2 D0 (��A)�1x = (��A0)�1x.

�â¬¥â¨¬, çâ® ¥á«¨ '(t) = t�� ¨ 0 � � < 1, â®

k(��A)�1k �M(Re �)��1 ¯à¨ Re � > 0:
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