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� â¥®à¨¨ äãªæ¨® «ì®-¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨© (���) ¢®§¨ª ¥â á«¥¤ãîé ï § ¤ -
ç : ¤«ï ¤ ®£® «¨¥©®£® ãà ¢¥¨ï áà¥¤¨ ¢á¥å ªà ¥¢ëå § ¤ ç  ©â¨ â ªãî, ®¯¥à â®à �à¨ 
ª®â®à®© ¨¬¥¥â ¬¨¨¬ «ìãî ®à¬ã. �¯¥à¢ë¥ ¢®¯à®á ®¡ ®¯¥à â®à¥ �à¨  á ¬¨¨¬ «ì®© ®à¬®©
à áá¬ âà¨¢ «áï ¢ [1] ¢ á¢ï§¨ á ¯à®¡«¥¬®© ¯ à ¬¥âà¨§ã¥¬®áâ¨ ¬®¦¥áâ¢  à¥è¥¨© ª¢ §¨«¨¥©®-
£® ãà ¢¥¨ï. �¤® ¨§ ¯à¨«®¦¥¨© à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ ¨¬¥¥âáï ¢ [2], £¤¥ ¯à¥¤«®¦¥  áå¥¬ 
¨áá«¥¤®¢ ¨ï   à §à¥è¨¬®áâì ªà ¥¢ëå § ¤ ç ¤«ï ª¢ §¨«¨¥©ëå ���, ®á®¢  ï   ¨á¯®«ì-
§®¢ ¨¨ ¢á¯®¬®£ â¥«ì®© «¨¥©®© ªà ¥¢®© § ¤ ç¨. �à¨ íâ®¬ ®ª §ë¢ ¥âáï, çâ® íää¥ªâ¨¢®áâì
¯®«ãç ¥¬ëå ¯à¨§ ª®¢ à §à¥è¨¬®áâ¨ § ¢¨á¨â ®â ¢ë¡®à  ¢á¯®¬®£ â¥«ì®© § ¤ ç¨, â®ç¥¥, § ¢¨-
á¨â ®â ®à¬ë ®¯¥à â®à  �à¨  íâ®© § ¤ ç¨. �â¬¥â¨¬ â ª¦¥ à ¡®âã [3] á ãá«®¢¨ï¬¨, ¯à¨ ª®â®àëå
¬¨¨¬ «ìãî ®à¬ã ¨¬¥¥â ®¯¥à â®à �à¨  § ¤ ç¨ �®è¨ (®¯¥à â®à �®è¨).

B ¯à¥¤« £ ¥¬®© áâ âì¥ ¤ ® ¯®«®¥ à¥è¥¨¥ ¯®áâ ¢«¥®© § ¤ ç¨ ¢ á«ãç ¥, ª®£¤  ¯à®áâà -
áâ¢® à¥è¥¨© ãà ¢¥¨ï ï¢«ï¥âáï £¨«ì¡¥àâ®¢ë¬.

1. �à ¢ë© ®¡à âë© ®¯¥à â®à

�ãáâì X, Y , Z | ¡  å®¢ë ¯à®áâà áâ¢ , � : X ! Y | «¨¥©ë© ®£à ¨ç¥ë© ®¯¥à â®à
á ï¤à®¬ ker � ¨ ®¡à §®¬ R(�). � ä¨ªá¨àã¥¬ ¥ª®â®àë© ¯à®¥ªâ®à P : X ! X   ker �, ¨ ¯ãáâì
P c = I � P | ¤®¯®«¨â¥«ìë© ¯à®¥ªâ®à.

�¯à¥¤¥«¥¨¥ 1. �ãáâì � : X ! Y | «¨¥©ë© áîàê¥ªâ¨¢ë© ®¯¥à â®à. �¨¥©ë© ®¯¥à -
â®à Kp : Y ! X, ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨ï¬

1) �Kp = I : Y ! Y; 2) Kp� = P c;

 §ë¢ ¥âáï ¯à ¢ë¬ ®¡à âë¬ ¤«ï �, á®®â¢¥âáâ¢ãîé¨¬ ¯à®¥ªâ®àã P .

�â¬¥â¨¬, çâ® ¢ ®¯à¥¤¥«¥¨¨ à¥çì ¨¤¥â ®¡  «£¥¡à ¨ç¥áª®© ®¡à â¨¬®áâ¨. �á«¨ ï¤à® ker �
¤®¯®«ï¥¬® ¢ X ¨ P : X ! X | ®£à ¨ç¥ë© ¯à®¥ªâ®à á ®¡à §®¬ R(P ) = ker �, â® ®¯¥à â®à
Kp ï¢«ï¥âáï ®£à ¨ç¥ë¬ [4]. � «¥¥, £®¢®àï ® ¯à ¢®¬ ®¡à â®¬ ®¯¥à â®à¥, ¡ã¤¥¬ ¯à¥¤¯®« £ âì
¥£® ®£à ¨ç¥®áâì.

� áá¬®âà¨¬ à §«®¦¥¨¥
X = ker ��Xp; Xp = kerP;

¯®à®¦¤ ¥¬®¥ ä¨ªá¨à®¢ ë¬ ¯à®¥ªâ®à®¬ P   ker � ¨ ¯®«®¦¨¬ �p : X ! Xp, �px = P cx. �®£¤ 
¤«ï ®¯¥à â®à  � á¯à ¢¥¤«¨¢® ¬ã«ìâ¨¯«¨ª â¨¢®¥ ¯à¥¤áâ ¢«¥¨¥

� = �p � �p; (1)

£¤¥ �p : Xp ! Y | ¨§®¬®àä¨§¬.
�ãáâì ip : Xp ! X, ipx = x, | ®¯¥à â®à ¥áâ¥áâ¢¥®£® ¢«®¦¥¨ï.

�¥¬¬  1. �á«¨ Kp : Y ! X | ¯à ¢ë© ®¡à âë© ®¯¥à â®à ¤«ï �, á®®â¢¥âáâ¢ãîé¨©
¯à®¥ªâ®àã P , â®

1) Kp = ip��1p ; 2) kKpk = k��1p k:
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�®ª § â¥«ìáâ¢®. �¯à ¢¥¤«¨¢®áâì ãâ¢¥à¦¤¥¨ï 1) «¥¬¬ë ¯à®¢¥àï¥âáï ¥¯®áà¥¤áâ¢¥® á
¯®¬®éìî à ¢¥áâ¢

�p � ip = I : Xp ! Xp; ip � �p = P c:

� «¥¥ ¨¬¥¥¬
kKpk = sup

kyk=1

kip�
�1
p yk = sup

kyk=1

k��1p yk = k��1p k: �

2. �¯¥à â®à �à¨   ¡áâà ªâ®© «¨¥©®© ªà ¥¢®© § ¤ ç¨

� áá¬®âà¨¬ á¨áâ¥¬ã ¤¢ãå «¨¥©ëå ãà ¢¥¨©

Lx = y; lx = �; (2)

£¤¥ L : X ! Y | «¨¥©ë© ®£à ¨ç¥ë© ®¯¥à â®à ¨ l : X ! Rn | «¨¥©ë© ®£à ¨ç¥ë©
¢¥ªâ®à-äãªæ¨® «. �«¥¤ãï ([5], á. 103), á¨áâ¥¬ã (2) ¡ã¤¥¬  §ë¢ âì  ¡áâà ªâ®© «¨¥©®© ªà -
¥¢®© § ¤ ç¥© (����). �§¢¥áâ®, çâ® ¬®£¨¥ ª« ááë «¨¥©ëå ªà ¥¢ëå § ¤ ç ¤«ï ®¡ëª®¢¥ëå
¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨©,   â ª¦¥ ¤«ï äãªæ¨® «ì®-¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨© ¤®-
¯ãáª îâ § ¯¨áì ¢ ¢¨¤¥ ����.

�à¥¤¯®«®¦¨¬, çâ® § ¤ ç  (2) ®¤®§ ç® à §à¥è¨¬  ¤«ï «î¡ëå ¯ à ¯à ¢ëå ç áâ¥©. �®£¤ 
¨¬¥¥â ¬¥áâ® ¯à¥¤áâ ¢«¥¨¥ à¥è¥¨ï x = U�+Gly. �¤¥áì U | äã¤ ¬¥â «ìë© ¢¥ªâ®à à¥è¥-
¨© ®¤®à®¤®£® ãà ¢¥¨ï Lx = 0, ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨î l(U) = E, £¤¥ E | ¥¤¨¨ç ï
¬ âà¨æ  ¯®àï¤ª  n�n. �¯¥à â®à Gl : Y ! X áâ ¢¨â ¢ á®®â¢¥âáâ¢¨¥ ª ¦¤®¬ã y 2 Y ¥¤¨áâ¢¥®¥
à¥è¥¨¥ ªà ¥¢®© § ¤ ç¨

Lx = y; lx = 0:

�â®â ®¯¥à â®à  §ë¢ ¥âáï [5] ®¯¥à â®à®¬ �à¨  § ¤ ç¨ (2).

�¥¬¬  2. �¯¥à â®à P : X ! X, Px = Ulx, ï¢«ï¥âáï ¯à®¥ªâ®à®¬   kerL. �¯¥à â®à �à¨ 
Gl ï¢«ï¥âáï ¯à ¢ë¬ ®¡à âë¬ ¤«ï ®¯¥à â®à  L, á®®â¢¥âáâ¢ãîé¨¬ ¯à®¥ªâ®àã P .

� ¤ çã ®¡ ®¯¥à â®à¥ �à¨  á ¬¨¨¬ «ì®© ®à¬®© áä®à¬ã«¨àã¥¬ ¢ á«¥¤ãîé¥¬ ¢¨¤¥. � á-
á¬®âà¨¬ «¨¥©®¥ ãà ¢¥¨¥

Lx = y (3)

á áîàê¥ªâ¨¢ë¬ ®¯¥à â®à®¬ L. �®¦¥áâ¢® ¢á¥å ®¯¥à â®à®¢ �à¨  ¤«ï ãà ¢¥¨ï (3) ®¡®§ -
ç¨¬ ç¥à¥§ G(L). �â¬¥â¨¬, çâ® íâ¨ ®¯¥à â®àë ¯®à®¦¤ îâáï â®«ìª® äãªæ¨® « ¬¨, ª®â®àë¥
ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ [4]

1) R(l) = Rn; 2) ker l � kerL = X:

�®«®¦¨¬
�(L) = inffkGk : G 2 G(L)g:

�á«¨ ¤«ï ¥ª®â®à®£® ®¯¥à â®à G 2 G(L) ¢ë¯®«ï¥âáï à ¢¥áâ¢® �(L) = kGk, â® ¡ã¤¥¬ £®¢®à¨âì,
çâ® ® ¨¬¥¥â ¬¨¨¬ «ìãî ®à¬ã.

3. �®íää¨æ¨¥â áîàê¥ªâ¨¢®áâ¨

�¯à¥¤¥«¥¨¥ 2. �®íää¨æ¨¥â®¬ áîàê¥ªâ¨¢®áâ¨ (��) ®¯¥à â®à  L : X ! Y  §ë¢ ¥âáï
¥®âà¨æ â¥«ì®¥ ç¨á«®, ®¯à¥¤¥«¥®¥ à ¢¥áâ¢®¬

q(L) = inf
z 6=0

kL�zk

kzk
;

£¤¥ L� : Y � ! X� | á®¯àï¦¥ë© ®¯¥à â®à. �â¬¥â¨¬, çâ® ¥à ¢¥áâ¢® q(L) > 0 íª¢¨¢ «¥â®
áîàê¥ªâ¨¢®áâ¨ ®¯¥à â®à .

�¥à¥§ L(X;Y ) ®¡®§ ç¨¬ ¯à®áâà áâ¢® «¨¥©ëå ®£à ¨ç¥ëå ®¯¥à â®à®¢. �á®¢ë¥ á¢®©-
áâ¢  �� á®¤¥à¦¨â
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�¥¬¬  3. �ãáâì L; T 2 L(X;Y ), S 2 L(Y;Z) ¨ � 2 R, â®£¤  á¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥

ãâ¢¥à¦¤¥¨ï:
1) 0 � q(L) � kLk;
2) q(�L) = j�jq(L);
3) q(L+ T ) � q(L) + kTk;
4) ¥á«¨ L | ¨§®¬®àä¨§¬, â® q(L) = kL�1k�1;
5) q(S)q(L) � q(SL) � q(S)kLk.

�¥®à¥¬  1. �«ï ª®íää¨æ¨¥â  áîàê¥ªâ¨¢®áâ¨ á¯à ¢¥¤«¨¢  ®æ¥ª 

1
q(L)

� kKpk: (4)

�á«¨ kP ck = 1, â® kKpk = 1
q(L)

.

�®ª § â¥«ìáâ¢®. � ª ª ª Kp | ¯à ¢ë© ®¡à âë© ®¯¥à â®à ¤«ï L, â® LKp = I. �®íâ®¬ã
1 = q(I) = q(LKp) � q(L)kKpk. �âáî¤  ¯®«ãç ¥¬ ¥à ¢¥áâ¢® (4).

�®ª ¦¥¬ á¯à ¢¥¤«¨¢®áâì ¢â®à®© ç áâ¨ ãâ¢¥à¦¤¥¨ï «¥¬¬ë. �à¨¬¥ïï á¢®©áâ¢® 5) ª®íää¨-
æ¨¥â  áîàê¥ªâ¨¢®áâ¨ ª ¯à¥¤áâ ¢«¥¨î (1), ¯®«ãç ¥¬

q(L) � q(Lp)k�pk: (5)

� ª ª ª Lp | ¨§®¬®àä¨§¬, â®

q(Lp) = kL�1p k�1 = kKpk
�1: (6)

�¤¥áì ¬ë ¢®á¯®«ì§®¢ «¨áì á¢®©áâ¢®¬ 4) ª®íää¨æ¨¥â  áîàê¥ªâ¨¢®áâ¨ ¨ ãâ¢¥à¦¤¥¨¥¬ 2) «¥¬-
¬ë 1. �® ¯à¥¤¯®«®¦¥¨î kP ck = 1, ¯®íâ®¬ã k�k = kP ck = 1. �¥¯¥àì ¨§ (5) ¨ (6) ¯®«ãç ¥¬
¥à ¢¥áâ¢® kKpk � 1=q(L). �â® ¥à ¢¥áâ¢® ¢ á®ç¥â ¨¨ á (4) ¤ ¥â âà¥¡ã¥¬ë© à¥§ã«ìâ â ¤«ï
¯à ¢®£® ®¡à â®£® ®¯¥à â®à .

� ª¨¬ ®¡à §®¬, ¬¨¨¬ «ì® ¢®§¬®¦ë¬ § ç¥¨¥¬ ®à¬ë ¯à ¢®£® ®¡à â®£® ®¯¥à â®à  ¤«ï
¤ ®£® «¨¥©®£® ®¯¥à â®à  ï¢«ï¥âáï ¢¥«¨ç¨  (q(L))�1. �á«¨ ¯®áâà®¥ â ª®© ¯à®¥ªâ®à P  
kerL, çâ® kP ck = 1, â® á®®â¢¥âáâ¢ãîé¨© ¯à ¢ë© ®¡à âë© ¨¬¥¥â ¬¨¨¬ «ìãî ®à¬ã.

4. �ãé¥áâ¢®¢ ¨¥ ®¯¥à â®à  �à¨  á ¬¨¨¬ «ì®© ®à¬®©

�ãáâì D | £¨«ì¡¥àâ®¢® ¯à®áâà áâ¢® á® áª «ïàë¬ ¯à®¨§¢¥¤¥¨¥¬ (�; �), B | ¡  å®¢® ¯à®-
áâà áâ¢® ¨ D ¨§®¬®àä® ¯àï¬®¬ã ¯à®¨§¢¥¤¥¨î B�Rn, L : D ! B | «¨¥©ë© ®£à ¨ç¥ë©
®¯¥à â®à, l : D ! Rn | «¨¥©ë© ®£à ¨ç¥ë© ¢¥ªâ®à-äãªæ¨® «.

� áá¬®âà¨¬ § ¤ çã (2) ¢ ¯à¥¤¯®«®¦¥¨¨ ®¤®§ ç®© à §à¥è¨¬®áâ¨ ¥¥ ¤«ï «î¡ëå ¯ à ¯à -
¢ëå ç áâ¥©. �¯à ¢¥¤«¨¢ 

�¥®à¥¬  2. �ãáâì U = fx1; : : : ; xng | ®àâ®®à¬¨à®¢ ë© ¡ §¨á kerL ¨ ¢¥ªâ®à-äãªæ¨®-

 « ®¯à¥¤¥«¥ à ¢¥áâ¢®¬ lx = colfl1x; l2x; : : : ; lnxg, lix = (xi; x). �®£¤  ®¯¥à â®à �à¨  ªà ¥¢®©
§ ¤ ç¨ (2) ¨¬¥¥â ¬¨¨¬ «ìãî ®à¬ã.

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ ¯à®¥ªâ®à P : X ! X, ®¯à¥¤¥«¥ë© à ¢¥áâ¢®¬ Px = Ulx =
nP
i=1

xi(xi; x). �â®â ¯à®¥ªâ®à ï¢«ï¥âáï ®àâ®£® «ìë¬, â. ª. ¢ë¯®«ï¥âáï à ¢¥áâ¢®

(Px; x� Px) =
� nX

i=1

xi(xi; x); x
�
�

� nX
i=1

xi(xi; x);
nX

j=1

xj(xj ; x)
�
=

=
nX
i=1

(xi; x)2 �
nX
i=1

(xi; xi)(xi; x)2 =
nX
i=1

(xi; x)2 �
nX
i=1

(xi; x)2 = 0:
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�¯¥à â®à �à¨  § ¤ ç¨ (2) á®¢¯ ¤ ¥â á ¯à ¢ë¬ ®¡à âë¬ ¤«ï L, á®®â¢¥âáâ¢ãîé¨¬ ¯à®¥ªâ®-
àã P . � ª ª ª ¤«ï ®àâ®£® «ì®£® ¯à®¥ªâ®à  kPk = kP ck = 1, â® ¬®¦® ¯à¨¬¥¨âì â¥®à¥¬ã 1,
¨§ ª®â®à®© ¨ á«¥¤ã¥â âà¥¡ã¥¬®¥ ãâ¢¥à¦¤¥¨¥.

� ª¨¬ ®¡à §®¬, ¢ á®®â¢¥âáâ¢¨¨ á ãâ¢¥à¦¤¥¨¥¬ â¥®à¥¬ë 2 ¤«ï ¯®áâà®¥¨ï âà¥¡ã¥¬®© ªà ¥-
¢®© § ¤ ç¨ ¤«ï ¤ ®£® ãà ¢¥¨ï ¤®áâ â®ç® ®¯¨á ¨ï ¡ §¨á  ®¤®à®¤®£® ãà ¢¥¨ï. � íâ®¬
á¬ëá«¥ íâ® ãâ¢¥à¦¤¥¨¥ ¤®áâ â®ç® íää¥ªâ¨¢®. �à®¬¥ â®£®, â¥®à¥¬  2 ¤ ¥â ¯à¨æ¨¯¨ «ìãî
¢®§¬®¦®áâì ¢ëç¨á«¥¨ï ¬¨¨¬ «ì®© ®à¬ë ®¯¥à â®à  �à¨  ¡¥§ ¥£® ¯®áâà®¥¨ï: ¤«ï íâ®£®
¤®áâ â®ç®  ©â¨ (q(L))�1.

�«¥¤ãîé¥¥ ¢á¯®¬®£ â¥«ì®¥ ãâ¢¥à¦¤¥¨¥ ¬®¦¥â ®ª § âìáï ¯®«¥§ë¬ ¢ á«ãç ¥, ¥á«¨ B |
£¨«ì¡¥àâ®¢® ¯à®áâà áâ¢®.

�ãáâì B = H | £¨«ì¡¥àâ®¢® ¯à®áâà áâ¢®, [�; r] : D ! H � Rn, [�; r]x = f�x; rxg, | ä¨ªá¨-
à®¢ ë© ¨§®¬®àä¨§¬. �¯à ¢¥¤«¨¢ 

�¥¬¬  4. �à®áâà áâ¢® D ï¢«ï¥âáï £¨«ì¡¥àâ®¢ë¬ ¯à®áâà áâ¢®¬ ®â®á¨â¥«ì® áª -

«ïà®£® ¯à®¨§¢¥¤¥¨ï

(x; y)D
def= (�x; �y)B + (rx; ry)Rn :

�ãáâì L2 = L2[0; 1] | ¤¥©áâ¢¨â¥«ì®¥ £¨«ì¡¥àâ®¢® ¯à®áâà áâ¢® áã¬¬¨àã¥¬ëå á ª¢ ¤à â®¬

äãªæ¨© á® áª «ïàë¬ ¯à®¨§¢¥¤¥¨¥¬ (x; y)L2
=

1R
0

x(s)y(s)ds. �®£¤  D = D2[0; 1] | ¯à®áâà -

áâ¢® â ª¨å  ¡á®«îâ® ¥¯à¥àë¢ëå äãªæ¨©, çâ® _x 2 L2[0; 1], ï¢«ï¥âáï £¨«ì¡¥àâ®¢ë¬ ¯à®-

áâà áâ¢®¬ ®â®á¨â¥«ì® áª «ïà®£® ¯à®¨§¢¥¤¥¨ï (x; y)D = x(0)y(0) +
1R
0

_x(s) _y(s)ds. �à®áâà -

áâ¢® W2 = W2[0; 1]  ¡á®«îâ® ¥¯à¥àë¢ëå äãªæ¨© â ª¨å, çâ® �x 2 L2[0; 1], ï¢«ï¥âáï £¨«ì¡¥à-
â®¢ë¬ ¯à®áâà áâ¢®¬ ®â®á¨â¥«ì® áª «ïà®£® ¯à®¨§¢¥¤¥¨ï (x; y)W2

= x(0)y(0) + _x(0) _y(0) +
1R
0

�x(s)�y(s)ds. �â¨ ¯à®áâà áâ¢  à áá¬ âà¨¢ îâáï ¨¦¥.

�à¨¬¥à 1. � áá¬®âà¨¬ á¨£ã«ïà®¥ ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ ¢â®à®£® ¯®àï¤ª  �x(t)�
1
t
_x(t) = f(t) á à¥è¥¨ï¬¨ ¢ W2[0; 1]. � ª ç¥áâ¢¥ ®àâ®®à¬¨à®¢ ®£® ¡ §¨á  ¢ë¡¨à ¥¬ f1; t

2

2
g,

â®£¤  l1x = (1; x) = x(0), l2x = ( t
2

2
; x) =

1R
0

�x(t)dt = _x(1) � _x(0).

�®£« á® ãâ¢¥à¦¤¥¨î â¥®à¥¬ë 2 ¬¨¨¬ «ìãî ®à¬ã ¨¬¥¥â ®¯¥à â®à �à¨  ªà ¥¢®© § ¤ ç¨

Lx = �x(t)�
1
t
_x(t); l1x = x(0); l2(x) = _x(1)� _x(0):

�à¨¬¥à 2. � áá¬®âà¨¬ ãà ¢¥¨¥ �x(t) + x(t) = f(t), x 2 W2[0; �], ¨ ¢ ª ç¥áâ¢¥ ®àâ®®à-

¬¨à®¢ ®£® ¡ §¨á  ï¤à  ®¯¥à â®à  Lx = �x(t) + x(t) = f(t) ¢ë¡¨à ¥¬
nq

2
2+�

sin t;
q

2
2+�

cos t
o
.

�®íâ®¬ã ®¯¥à â®à �à¨  ªà ¥¢®© § ¤ ç¨

�x(t) + x(t) = f(t); l1x = �1; l2x = �2;

£¤¥ l1x = _x(0)+
�R
0

_x(s) cos s ds, l2x = x(0)+ _x(0)+ _x(�)�
�R
0

_x(s) sin s ds, ¨¬¥¥â ¬¨¨¬ «ìãî ®à¬ã.

�à¨¬¥à 3. �®¯à®á ®¡ ®¯¥à â®à¥ �à¨  á ¬¨¨¬ «ì®© ®à¬®© ¤«ï ãà ¢¥¨ï _x(t)� x(t) =
f(t) à áá¬ âà¨¢ «áï ¢ [1]. � á®®â¢¥âáâ¢¨¨ á ãâ¢¥à¦¤¥¨¥¬ â¥®à¥¬ë 2 ¬¨¨¬ «ìãî ®à¬ã ¨¬¥¥â
®¯¥à â®à �à¨  § ¤ ç¨

_x(t)� x(t) = f(t); lx = ex(1) �
Z 1

0

esx(s)ds:
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