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�ãáâì U ¨ F | ¡ ­ å®¢ë ¯à®áâà ­áâ¢ ; ®¯¥à â®à L ¯à¨­ ¤«¥¦¨â L(U;F), â.¥. «¨­¥¥­ ¨ ­¥¯à¥-
àë¢¥­,   ®¯¥à â®à M : dom ! F «¨­¥¥­ ¨ § ¬ª­ãâ á ®¡« áâìî ®¯à¥¤¥«¥­¨ï domM , ¯«®â­®© ¢ U.
�«¥¤ãï [1], ¢¢¥¤¥¬ ¢ à áá¬®âà¥­¨¥ L-à¥§®«ì¢¥­â­®¥ ¬­®¦¥áâ¢® �L(M) = f� 2 C : (�L�M)�1 2
L(F;U)g ¨ L-á¯¥ªâà �L(M)C n �L(M) ®¯¥à â®à  M . �¯¥à â®à M ­ §ë¢ ¥âáï á¯¥ªâà «ì­® ®£à -

­¨ç¥­­ë¬ ®â­®á¨â¥«ì­® ®¯¥à â®à  L ¨«¨ (L; �)-®£à ­¨ç¥­­ë¬ [2], [3], ¥á«¨

9a > 0 8� 2 C (j�j > a) =) (� 2 �L(M)):

�ãáâì áãé¥áâ¢ã¥â ®¯¥à â®à L�1 2 L(F;U) ¨ domM = U. �®£¤  ¢¢¨¤ã ®£à ­¨ç¥­­®áâ¨ ®¯¥à â®-
à  L�1M (¨«¨ ML�1) ®¯¥à â®à M á ®ç¥¢¨¤­®áâìî ¡ã¤¥â (L; �)-®£à ­¨ç¥­­ë¬. �à®¢¥¤¥¬  ­ «¨§
íâ®£® ¯®­ïâ¨ï ¢ á«ãç ¥ ­¥®¡à â¨¬®áâ¨ ®¯¥à â®à  L, ¢ ç áâ­®áâ¨, ª®£¤  ¥£® ï¤à® kerL 6= f0g.

�¥®¡å®¤¨¬®áâì â ª®£®  ­ «¨§  § ª«îç ¥âáï ¢ á«¥¤ãîé¥¬. � ª ¯®ª § ­® ¢ ([4], £«. 1) (à §-
¢¨â¨¥ à¥§ã«ìâ â®¢ ¥áâì ¢ ([5], £«. 1)), (L; �)-®£à ­¨ç¥­­ë© ®¯¥à â®à M ¨£à ¥â âã ¦¥ à®«ì ¯à¨
¨áá«¥¤®¢ ­¨¨ à §à¥è¨¬®áâ¨ ãà ¢­¥­¨ï â¨¯  ãà ¢­¥­¨© �®¡®«¥¢  [6]

L _u = Mu; kerL 6= f0g; (0.1)

çâ® ¨ ®£à ­¨ç¥­­ë© ®¯¥à â®à S ¯à¨ ¨áá«¥¤®¢ ­¨¨ áâ ­¤ àâ­®£® ãà ¢­¥­¨ï _u = Su. � ­ áâ®ï-
é¥¬ã ¢à¥¬¥­¨ ¨§¢¥áâ­® ¡®«ìè®¥ ç¨á«® ­ ç «ì­®-ªà ¥¢ëå § ¤ ç ¤«ï ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®-
¨§¢®¤­ëå, ¢®§­¨ªè¨å ¢ ¯à¨«®¦¥­¨ïå [7], ª®â®àë¥ à¥¤ãæ¨àãîâáï ª § ¤ ç¥ �®è¨ u(0) = u0 ¤«ï
ãà ¢­¥­¨ï (0.1). �®«¥¥ â®£®, ¯®­ïâ¨¥ ®â­®á¨â¥«ì­® �-®£à ­¨ç¥­­®£® ®¯¥à â®à  ¨¬¥¥â ¡®«ìè®¥
§­ ç¥­¨¥ ¯à¨ ¨áá«¥¤®¢ ­¨¨ ¯®«ã«¨­¥©­ëå ãà ¢­¥­¨© â¨¯  ãà ¢­¥­¨© �®¡®«¥¢  [8]. � ­ ª®­¥æ,
à ­¥¥ à áá¬®âà¥­­ë¥ § ¤ ç¨ [9], [10] ¬®¦­® áãé¥áâ¢¥­­® ã¯à®áâ¨âì, ¨á¯®«ì§ãï íâ® ¯®­ïâ¨¥.

�¤­ ª® ¢ ¯à¨«®¦¥­¨ïå ®ç¥­ì ­¥ã¤®¡­® ¯à®¢®¤¨âì ­¥¯®áà¥¤áâ¢¥­­ãî ¯à®¢¥àªã (L; �)-®£à ­¨-
ç¥­­®áâ¨ ®¯¥à â®à  M . �®íâ®¬ã ¢¥áì¬  ¯®«¥§­ë¬¨ ¡ã¤ãâ ¤®áâ â®ç­ë¥ ãá«®¢¨ï ®â­®á¨â¥«ì­®© �-
®£à ­¨ç¥­­®áâ¨, ª®â®àë¥ á¢ï¦ãâ á ¬¨ ®¯¥à â®àë L ¨ M , ¬¨­ãï ®¡à é¥­¨¥ ª L-à¥§®«ì¢¥­â­®¬ã
¬­®¦¥áâ¢ã (¨«¨ L-á¯¥ªâàã) ®¯¥à â®à  M .

�â âìï á®¤¥à¦¨â ¤¢¥ ç áâ¨: ¯¥à¢ ï ¯®á¢ïé¥­  ¢ë¤¥«¥­¨î ­¥ª®â®àëå ­¥®¡å®¤¨¬ëå ãá«®¢¨©
(L; �)-®£à ­¨ç¥­­®áâ¨ ®¯¥à â®à  M ,   ¢â®à ï | ¤®ª § â¥«ìáâ¢ã ¨å ¤®áâ â®ç­®áâ¨.

�á«®¢¨¬áï ® á«¥¤ãîé¥¬: ¢á¥ ¨áá«¥¤®¢ ­¨ï ¯à®¢®¤ïâáï ¢ ¢¥é¥áâ¢¥­­ëå ¡ ­ å®¢ëå ¯à®áâà ­-
áâ¢ å, ­® ¯à¨ à áá¬®âà¥­¨¨ \á¯¥ªâà «ì­ëå" ¢®¯à®á®¢ ¢¢®¤¨âáï ¨å ¥áâ¥áâ¢¥­­ ï ª®¬¯«¥ªá¨ä¨-
ª æ¨ï; á¨¬¢®« ¬¨ I ¨ O ®¡®§­ ç îâáï á®®â¢¥âáâ¢¥­­® \¥¤¨­¨ç­ë©" ¨ \­ã«¥¢®©" ®¯¥à â®àë,
®¡« áâì ®¯à¥¤¥«¥­¨ï ª®â®àëå ïá­  ¨§ ª®­â¥ªáâ .

� ¡®â  ¯®¤¤¥à¦ ­  ¯à®£à ¬¬®© \�­¨¢¥àá¨â¥âë �®áá¨¨" ¯® ­ ¯à ¢«¥­¨î \�ã­¤ ¬¥­â «ì­ë¥ ¯à®¡«¥-

¬ë ¬ â¥¬ â¨ª¨ ¨ ¬¥å ­¨ª¨", ¯à®¥ªâ 1.5.16; �¥¦¤ã­ à®¤­ë¬ ­ ãç­ë¬ ä®­¤®¬ �¦.�®à®á  ¨ ç áâ¨ç­®

�®áã¤ àáâ¢¥­­®© ­ ãç­®© áâ¨¯¥­¤¨¥©.
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1. �¥®¡å®¤¨¬ë¥ ãá«®¢¨ï

�ãáâì ®¯¥à â®à M (L; �)-®£à ­¨ç¥­,   � � C | â ª®© ª®­âãà, çâ® � = f� 2 C : j�j = r > ag.
� áá¬®âà¨¬ ¨­â¥£à «ë â¨¯  ¨­â¥£à «®¢ �. �¨áá 

P =
1

2�i

Z
�

(�L�M)�1Ld�; Q =
1

2�i

Z
�

L(�L�M)�1d�: (1.1)

�¥¬¬  1.1. [4], [5]. �¯¥à â®àë P 2 L(U) ¨ Q 2 L(F) | ¯à®¥ªâ®àë.

�®«®¦¨¬ U0 = kerP , U1 = imP ¨ F0 = kerQ, F1 = imQ. �¡®§­ ç¨¬ ç¥à¥§ Lk (Mk) áã¦¥­¨¥
®¯¥à â®à  L (M) ­  Uk (Uk \ domM), k = 0; 1.

�¥®à¥¬  1.1. (i) Lk : Uk ! Fk, Mk : Uk \ domM ! Fk, k = 0; 1;
(ii) áãé¥áâ¢ã¥â ®¯¥à â®à L�11 2 L(F1;U1);
(iii) áãé¥áâ¢ã¥â ®¯¥à â®à M�1

0 2 L(F0;U0);
(iv) ®¯¥à â®à M1 2 L(U1;F1).

�®ª § â¥«ìáâ¢®. (i) �¢¨¤ã ®ç¥¢¨¤­®£® à ¢¥­áâ¢  LP = QL ¨¬¥¥â ¬¥áâ® ¤¥©áâ¢¨¥ Lk : Uk !
Fk, k = 0; 1. �®áª®«ìªã

M(�L�M)�1 = �L(�L�M)�1 � I;

(�L�M)�1M = �(�L�M)�1L� I;
(1.2)

â® M(�L�M)�1Lu = L(�L�M)�1Mu 8u 2 domM . �âáî¤  MPu = QMu 8u 2 domM ¢ á¨«ã
§ ¬ª­ãâ®áâ¨ ®¯¥à â®à  M ¨ \à¨¬ ­®¢®áâ¨" ¨­â¥£à «®¢ (1.1).

(ii) �¯¥à â®à L�11 à ¢¥­ áã¦¥­¨î ®¯¥à â®à 

1
2�i

Z
�

(�L�M)�1d� 2 L(F;U)

­  F1.
(iii) �¯¥à â®à M�1

0 à ¢¥­ áã¦¥­¨î ®¯¥à â®à 

�
1

2�i

Z
�

(�L�M)�1
d�

�
2 L(F;U)

­  F0.
(iv) � á¨«ã (1.2) ®¯¥à â®à

MP =
1

2�i

Z
�

L(�L�M)�1M d� = M1

§ ¬ª­ãâ ¨ ®¯à¥¤¥«¥­ ­  ¢á¥¬ U1. �­ ç¨â, M1 2 L(U1;F1).

�®«®¦¨¬ R = M�1
0 L0 2 L(U0), T = L�11 M1 2 L(U1). � á¨«ã â¥®à¥¬ë 1.1 ¨¬¥¥â ¬¥áâ® à §«®-

¦¥­¨¥ L-à¥§®«ì¢¥­âë (�L�M)�1 ®¯¥à â®à  M ¢ àï¤ �®à ­ 

(�L�M)�1 = �
1X
q=0

�qRqM�1

0 (I �Q) +
1X
q=1

��qT q�1L�11 Q;

£¤¥ � 2 C , j�j > a.

�¯à¥¤¥«¥­¨¥ 1.1. �®çª  1 ­ §ë¢ ¥âáï ãáâà ­¨¬®© ®á®¡®© â®çª®©, ¯®«îá®¬ ¯®àï¤ª  p 2
N, áãé¥áâ¢¥­­® ®á®¡®© â®çª®© L-à¥§®«ì¢¥­âë ®¯¥à â®à  M , ¥á«¨ R � O , Rp 6� O ¨ Rp+1 � O ,
Rq 6= O 8q 2 N á®®â¢¥âáâ¢¥­­®.
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� ¤ «ì­¥©è¥¬ ¢¥ªâ®à ' 2 kerL n f0g ¡ã¤¥¬ ­ §ë¢ âì á®¡áâ¢¥­­ë¬ ¢¥ªâ®à®¬ ®¯¥à â®à  L.
�¯®àï¤®ç¥­­®¥ ¬­®¦¥áâ¢® f'1; '2; : : : g � U ­ §ë¢ ¥âáï æ¥¯®çª®© M -¯à¨á®¥¤¨­¥­­ëå ¢¥ªâ®à®¢

á®¡áâ¢¥­­®£® ¢¥ªâ®à  '0, ¥á«¨

L'q+1 = M'q ; q = 0; 1; : : : ; 'q 62 kerL n f0g; q = 1; 2; : : :

�¥¯®çª  ¬®¦¥â ¡ëâì ¡¥áª®­¥ç­®© (¢ ç áâ­®áâ¨, ®­  ¬®¦¥â ¡ëâì § ¯®«­¥­  ­ã«ï¬¨, ¥á«¨
'0 2 kerL\kerM), ®¤­ ª® ®­  ®¡ï§ â¥«ì­® ª®­¥ç­ , ¥á«¨ áãé¥áâ¢ã¥â â ª®© M -¯à¨á®¥¤¨­¥­­ë©
¢¥ªâ®à 'p, çâ® «¨¡® 'p 62 domM , «¨¡® M'p 62 imL. � ç áâ­®áâ¨, ¢¥ªâ®à '0 ­¥ ¨¬¥¥â M -
¯à¨á®¥¤¨­¥­­ëå ¢¥ªâ®à®¢, ¥á«¨ «¨¡® '0 62 domM , «¨¡® M'0 62 imL. �®é­®áâì ª®­¥ç­®© æ¥-
¯®çª¨ ­ §ë¢ ¥âáï ¥¥ ¤«¨­®©. �¨­¥©­ ï ®¡®«®çª  ¢á¥å á®¡áâ¢¥­­ëå ¨ M -¯à¨á®¥¤¨­¥­­ëå ¢¥ª-
â®à®¢ ®¯¥à â®à  L ­ §ë¢ ¥âáï M -ª®à­¥¢ë¬ «¨­¥ «®¬. �á«¨ M -ª®à­¥¢®© «¨­¥ « § ¬ª­ãâ, â® ®­
­ §ë¢ ¥âáï M -ª®à­¥¢ë¬ ¯à®áâà ­áâ¢®¬.

�¥®à¥¬  1.2. (i) �ãáâì 1 | ãáâà ­¨¬ ï ®á®¡ ï â®çª  L-à¥§®«ì¢¥­âë ®¯¥à â®à  M .

�®£¤  kerL = U0, imL = F1 ¨ ­¨ ®¤¨­ á®¡áâ¢¥­­ë© ¢¥ªâ®à ®¯¥à â®à  L ­¥ ¨¬¥¥â M -

¯à¨á®¥¤¨­¥­­ëå ¢¥ªâ®à®¢.

(ii) �ãáâì 1 | ¯®«îá ¯®àï¤ª  p 2 N L-à¥§®«ì¢¥­âë ®¯¥à â®à  M . �®£¤  U0 | M -ª®à­¥¢®¥

¯à®áâà ­áâ¢® ®¯¥à â®à  L, ¨ ¤«¨­  «î¡®© æ¥¯®çª¨ «î¡®£® á®¡áâ¢¥­­®£® ¢¥ªâ®à  ®¯¥à â®à  L

­¥ ¯à¥¢®áå®¤¨â p.

�®ª § â¥«ìáâ¢®. (i) �® ¯®áâà®¥­¨î kerL � U0. �ãáâì ' 2 U0 n kerL, â®£¤  L0' 2 F0 ¢ á¨«ã
â¥®à¥¬ë 1.1 (i). �âáî¤   = M�1

0 L0' = R' 6= 0, çâ® ¯à®â¨¢®à¥ç¨â ãá«®¢¨î â¥®à¥¬ë. �â ª,
kerL = U0. �§ â¥®à¥¬ë 1.1 (ii) ¢ëâ¥ª ¥â, çâ® L = L1P , â. ¥. L�11 L = P . �­ ç¨â, imL = F1.

�¥¯¥àì ¯ãáâì  | M -¯à¨á®¥¤¨­¥­­ë© ¢¥ªâ®à á®¡áâ¢¥­­®£® ¢¥ªâ®à  ' ®¯¥à â®à  L. � á¨«ã
â¥®à¥¬ë 1.1 (i) M' = L 2 F0. �âáî¤  L0(I � P ) + L1P = L1P 2 F1. �­ ç¨â, P = 0 ¨
 2 U0 kerL. �à®â¨¢®à¥ç¨¥.

(ii) �ãáâì 'q | M -¯à¨á®¥¤¨­¥­­ë© ¢¥ªâ®à á®¡áâ¢¥­­®£® ¢¥ªâ®à  '0. �®£¤ 

�(�L�M)�1L'q = 'q�1 + �'q�2 + � � � + �q�1'0;

çâ® «¥£ª® ¯®«ãç¨âì ¯® ¨­¤ãªæ¨¨, ¨á¯®«ì§ãï á®®â­®è¥­¨¥ �L'k+1 +�L'k = (�L�M)'k. �âáî¤ 
á«¥¤ã¥â, çâ® M -ª®à­¥¢®© «¨­¥ « ¢á¥£¤  «¥¦¨â ¢ U0. �¬¥­­®,

P'q = �
1

2�i

Z
�

q�1X
k=0

�q�1�k'kd� = 0:

�ãáâì ' 2 U0, ¨ ¯ãáâì Rp' 6= 0,   Rp+1' = 0. � á¨«ã ª®­áâàãªæ¨¨ ®¯¥à â®à  R ¨¬¥¥¬

Rp' = '0 2 kerL n f0g; Rp�1' = '1 62 kerL; : : :

R' = 'p�1 62 kerL; ' = 'p 62 kerL;

�¥âàã¤­® § ¬¥â¨âì, çâ® f'1; '2; : : : ; 'pg | æ¥¯®çª  M -¯à¨á®¥¤¨­¥­­ëå ¢¥ªâ®à®¢ á®¡áâ¢¥­­®-
£® ¢¥ªâ®à  '0. �âáî¤  ¦¥ ¢ëâ¥ª ¥â ¨ ãâ¢¥à¦¤¥­¨¥ ® ¤«¨­¥ æ¥¯®çª¨.

� ¬¥ç ­¨¥ 1.1. � ¤ «ì­¥©è¥¬ á«ãç ¨ \1 | ãáâà ­¨¬ ï ®á®¡ ï â®çª " ¨ \1 | ¯®«îá
¯®àï¤ª  p" ®¡ê¥¤¨­ï¥¬ ¢ ®¤¨­ á«ãç © \1 | ­¥áãé¥áâ¢¥­­ ï ®á®¡ ï â®çª ".

2. �®áâ â®ç­®áâì ­¥®¡å®¤¨¬ëå ãá«®¢¨©

�à¥¦¤¥ ¢á¥£® § ¬¥â¨¬, çâ® §¤¥áì ®£à ­¨ç¨¬áï á«ãç ¥¬ M 2 L(U;F). �¬¥­­® íâ®â á«ãç © ç -
áâ® ¢áâà¥ç ¥âáï ¢ ¯à¨«®¦¥­¨ïå [8]{[10]. �¥à¥ç¨á«¨¬ ­¥®¡å®¤¨¬ë¥ ãá«®¢¨ï (L; �)-®£à ­¨ç¥­­®áâ¨
®¯¥à â®à  M ¢ á«ãç ¥ ­¥áãé¥áâ¢¥­­® ®á®¡®© â®çª¨ ¢ ¡¥áª®­¥ç­®áâ¨.

(�1) �«¨­  «î¡®© æ¥¯®çª¨ M -¯à¨á®¥¤¨­¥­­ëå ¢¥ªâ®à®¢ «î¡®£® á®¡áâ¢¥­­®£® ¢¥ªâ®à  ®¯¥-
à â®à  L ­¥ ¯à¥¢®áå®¤¨â ç¨á«  p 2 N.

�¡®§­ ç¨¬ ç¥à¥§ U0 M -ª®à­¥¢®© «¨­¥ « ®¯¥à â®à  L.
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(�2) U0 | ¤®¯®«­ï¥¬®¥ ¯®¤¯à®áâà ­áâ¢® ¯à®áâà ­áâ¢  U.
�¡®§­ ç¨¬ ç¥à¥§ U2 = U 	 U0 ­¥ª®â®à®¥  «£¥¡à ¨ç¥áª®¥ ¨ â®¯®«®£¨ç¥áª®¥ ¤®¯®«­¥­¨¥ ª U0.

�®«®¦¨¬ M [U0] = F0, L[U2] = F2.
(�3) F = F0 � F2.
�¡®§­ ç¨¬ ç¥à¥§ M0 áã¦¥­¨¥ ®¯¥à â®à  M ­  U0.
(�4) �ãé¥áâ¢ã¥â ®¯¥à â®à M�1

0 2 L(F0;U0).
�â ª, ¯ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (�1){(�4). �¡®§­ ç¨¬ ç¥à¥§ L0 áã¦¥­¨¥ ®¯¥à â®à  L ­  U0.

�® ¯®áâà®¥­¨î L0 2 L(U0;F0). �®«®¦¨¬ R = M�1
0 L0. �ç¥¢¨¤­  á«¥¤ãîé ï

�¥¬¬  2.1. �¯¥à â®à R ­¨«ì¯®â¥­â¥­, ¯à¨ç¥¬ áâ¥¯¥­ì ­¨«ì¯®â¥­â­®áâ¨ ­¥ ¯à¥¢®áå®-

¤¨â p.

�¡®§­ ç¨¬ ç¥à¥§ L2 (M2) áã¦¥­¨¥ ®¯¥à â®à  L (M) ­  U2,   ç¥à¥§ P2 (Q2) | ¯à®¥ªâ®à ¢¤®«ì
U0 (F0) ­  U2 (F2). � ¬¥â¨¬, çâ® ¢ á¨«ã â¥®à¥¬ë � ­ å  áãé¥áâ¢ã¥â ®¯¥à â®à L�12 2 L(F2;U2).
�¢¥¤¥¬ ¢ à áá¬®âà¥­¨¥ ®¯¥à â®à S, à ¢­ë© áã¦¥­¨î ®¯¥à â®à  M�1

0 (I�Q2)M ­  U2, ¨ ®¯¥à â®à
T2, à ¢­ë© áã¦¥­¨î ®¯¥à â®à   L�12 Q2M ­  U2. �ç¥¢¨¤­®, S 2 L(U2;U0),   T2 2 L(U2). �®áâà®¨¬
¬­®¦¥áâ¢®

U1 = fu 2 U : u = (I �G)u2; u2 2 U2g;

£¤¥ ®¯¥à â®à

G =
pX

q=0

RqST
q
2 2 L(U2;U0):

�¥¬¬  2.2. U1 | ¯®¤¯à®áâà ­áâ¢® ¢ U, ¤®¯®«­¨â¥«ì­®¥ ª U0.

�®ª § â¥«ìáâ¢®. �®áâà®¨¬ ®¯¥à â®à P = (I � G)P2 ¨ ¯®ª ¦¥¬, çâ® P | ¯à®¥ªâ®à ¢¤®«ì
U0 ­  U1.

�¥¯à¥àë¢­®áâì ®¯¥à â®à  P ®ç¥¢¨¤­ ,   ¨¤¥¬¯®â¥­â­®áâì á«¥¤ã¥â ¨§ â®£®, çâ® P2G = O

¯® ¯®áâà®¥­¨î. �â ª, P | ¯à®¥ªâ®à, ¯à¨ç¥¬ imP = U1 ¨ kerP � U0 ¯® ¯®áâà®¥­¨î. �ãáâì
u 2 kerP , â®£¤  u = (I � P2)u + P2u = u0 + u2. �­ ç¨â, Pu = Pu2 = u2 � Gu2 = 0. �®áª®«ìªã
P2P = P2, â® P2Pu = P2u

2, â. ¥. u2 = 0.

�®«®¦¨¬ F1 = L[U1].

�¥¬¬  2.3. F1 | ¯®¤¯à®áâà ­áâ¢® ¢ F, ¤®¯®«­¨â¥«ì­®¥ ª F0.

�®ª § â¥«ìáâ¢®. �®áâà®¨¬ ®¯¥à â®à Q = LPL�12 Q2 ¨ ¯®ª ¦¥¬, çâ® Q | ¯à®¥ªâ®à ¢¤®«ì
F0 ­  F1.

�¥¯à¥àë¢­®áâì ®¯¥à â®à  Q ®ç¥¢¨¤­ . � «¥¥,

Q2 = LPL�12 Q2LPL
�1

2 = LP (L�12 Q2L)PL�12 Q2 = Q;

â. ª. Q2L = LP2 = L2P2 ¯® ¯®áâà®¥­¨î, ®âªã¤  L�12 Q2L = P2 ¨ PP2 = P . �â ª, Q | ¯à®¥ªâ®à,
¯à¨ç¥¬ kerQ � F0,   imQ � F1.

�ãáâì f 2 kerQ, â®£¤  f = (I �Q2)f +Q2f = f 0 + f 2. �­ ç¨â, Qf = Qf 2 = 0. �®«®¦¨¬ u2 =
L�12 f 2, â®£¤  Qf 1 = LPu2 = L(u2 �Gu2) = f 2 + g, £¤¥ g = �LGu2 2 F0. �âáî¤  Q2Qf

2 = f 2 = 0.
�â ª, kerQ = F0.

�ãáâì f 2 F1, â®£¤  f = Lu1 = LPu2 = LPL�12 f 2. �âáî¤ 

Qf = LPL�12 Q2LPL
�1

2 f 2 = LPP2PL
�1

2 f 2 = LPL�12 f 2 = f;

â. ¥. imQ = F1.

�¡®§­ ç¨¬ ç¥à¥§ L1 (M1) áã¦¥­¨¥ ®¯¥à â®à  L (M) ­  U1. �® ¯®áâà®¥­¨î ®¯¥à â®à L1 2
L(U1;F1),   ¢ á¨«ã â¥®à¥¬ë � ­ å  áãé¥áâ¢ã¥â ®¯¥à â®à L�11 2 L(F1;U1).

�¥¬¬  2.4. �¯¥à â®à M1 2 L(U1;F1).
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�®ª § â¥«ìáâ¢®. �®áª®«ìªã M 2 L(U;F), â® ­¥®¡å®¤¨¬® ¯®ª § âì «¨èì áãé¥áâ¢®¢ ­¨¥
¤¥©áâ¢¨ï M : U1 ! F1.

�ãáâì u1 2 U1, â®£¤ 

Mu1 = M(I �G)u2 = M

�
I �

pX
q=0

(M�1

0 L0)qM�1

0 (I �Q2)M2(L�12 Q2M2)q
�
u2 =

= Mu2 � (I �Q2)Mu2 �
pX

q=1

(L0M
�1

0 )q(I �Q2)(M2L
�1

2 Q2)
qMu2 =

=
�
I �

pX
q=1

(L0M
�1

0 )q(I �Q2)(M2L
�1

2 Q2)
q

�
Q2Mu2:

QMu1 = LPL�12 Q2Mu1 = LPL�12 Q2M(I �G)u2 =

= L(I �G)L�12 Q2Mu2 =
�
Q2 �

pX
q=1

(L0M�1

0 )q(I �Q2)(M2L
�1

2 Q2)q
�
Q2Mu2:

�â ª, QMu1 = Mu1.

�¡®§­ ç¨¬ ç¥à¥§ T áã¦¥­¨¥ ®¯¥à â®à  L�11 M1P ­  U1. �¯¥à â®à T 2 L(U1), á«¥¤®¢ â¥«ì­®,

9a > 0 8� 2 C (j�j > a) =) (� 2 �(T ));

£¤¥ �(T ) | à¥§®«ì¢¥­â­®¥ ¬­®¦¥áâ¢® ®¯¥à â®à  T . � ¬¥â¨¬ â ª¦¥, çâ® ¢ á¨«ã ­¨«ì¯®â¥­â­®áâ¨
®¯¥à â®à  R

(�R� I)�1 = �
pX

q=0

�qRq:

�¥®à¥¬  2.1. �¯¥à â®à M (L; �)-®£à ­¨ç¥­, ¯à¨ç¥¬ 1 | ­¥áãé¥áâ¢¥­­ ï â®çª  L-

à¥§®«ì¢¥­âë ®¯¥à â®à  M .

�®ª § â¥«ìáâ¢®. �ãáâì � 2 C , j�j > a. �®£¤ 

(�L�M)�1 = (�L�M)�1(I �Q) + (�L�M)�1Q =

= (�R� I)�1M�1

0 (I �Q) + (�I � T )�1L�11 Q =

= �
pX

q=0

�qRqM�1

0 (I �Q) +
1X
q=1

��qT q�1L�11 Q: �

� ¬¥ç ­¨¥ 2.1. �®à §¤® ¡®«¥¥ âàã¤®¥¬ª®¥ ¨ ¬¥­¥¥ ã¤®¡®ç¨â ¥¬®¥ ¤®ª § â¥«ìáâ¢® ¤®áâ -
â®ç­®áâ¨ ­¥®¡å®¤¨¬ëå ãá«®¢¨© (L; �)-®£à ­¨ç¥­­®áâ¨ ®¯¥à â®à  M 2 L(U;F) ¢ á«ãç ¥ ­¥áãé¥-
áâ¢¥­­®© ®á®¡®© â®çª¨ ¢ ¡¥áª®­¥ç­®áâ¨ á®¤¥à¦¨âáï ¢ [4].

� ¬¥ç ­¨¥ 2.2. �à¨¬¥­¥­¨¥ íâ®£® à¥§ã«ìâ â  á¬. ¢ [8].
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