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� ¡®â  ¯®á¢ïé¥  ®à¬ «¨§ æ¨¨ ¬ âà¨çëå á¨£ã«ïàëå ®¯¥à â®à®¢ (���) ¨ ��� á® á¤¢¨-
£®¬ � à«¥¬  , ¨§¬¥ïîé¨¬ ®à¨¥â æ¨î, á¨¬¢®«ë ª®â®àëå ¢ëà®¦¤ îâáï.

1. �ãáâì � | ¯à®áâ ï § ¬ªãâ ï ªà¨¢ ï �ï¯ã®¢ ,   D+ | ®¡« áâì, ®£à ¨ç¥ ï �. �¥
®£à ¨ç¨¢ ï ®¡é®áâ¨, ¡ã¤¥¬ áç¨â âì, çâ® â®çª  z = 0 2 D+. �¥à¥§ D� ¡ã¤¥¬ ®¡®§ ç âì
¤®¯®«¥¨¥ ¬®¦¥áâ¢  D+ [ � ¤® à áè¨à¥®© ª®¬¯«¥ªá®© ¯«®áª®áâ¨.

� áá¬®âà¨¬ ®¯¥à â®à

T = aP+ + bP� +K : Lm
p (�)! Lm

p (�); 1 < p <1; (1)

£¤¥ a(t) ¨ b(t), t 2 �, | ®£à ¨ç¥ë¥ ¨§¬¥à¨¬ë¥ ¬ âà¨æë-äãªæ¨¨ (¬.ä.) ¯®àï¤ª  m; P� |
¯à®¥ªâ®àë �¨áá , P� = 0;5(I � S), £¤¥ I | ¥¤¨¨çë© ®¯¥à â®à,   S | ®¯¥à â®à á¨£ã«ïà®-
£® ¨â¥£à¨à®¢ ¨ï (S')(t) = 1

�i

R
�

'(�)

��t
d� ; ®¯¥à â®à (K')(t) =

R
�

k(t; �)'(�)d� : Lm
p (�) ! Lm

p (�)

ª®¬¯ ªâ¥.
� ª ¨§¢¥áâ® ([1], á. 320; [2], á. 121), ¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ ®à¬ «ì®© à §à¥è¨¬®áâ¨ ���

(1) ï¢«ï¥âáï ¥¢ëà®¦¤¥®áâì   � ¬.ä. a(t) ¨ b(t). �á«¨ ¦¥ ®¯à¥¤¥«¨â¥«ì å®âï ¡ë ®¤®© ¨§
¬.ä. a(t) ¨«¨ b(t) ®¡à é ¥âáï ¢ ã«ì   ª®âãà¥ �, â® ¥®¡å®¤¨¬® ®à¬ «¨§®¢ âì ®¯¥à â®à T , â. ¥.
áâà®¨âì â ª¨¥ ¯à®áâà áâ¢  X ¨ Y , çâ®¡ë ®¯¥à â®à T : X ! Y ï¢«ï«áï ®à¬ «ì® à §à¥è¨¬ë¬.
� ¤ ®© à ¡®â¥ § ¤ çã ®à¬ «¨§ æ¨¨ ��� (1) à¥è ¥¬ ¯ãâ¥¬ à áè¨à¥¨ï ®¡« áâ¨ ®¯à¥¤¥«¥¨ï
®¯¥à â®à  T á á®åà ¥¨¥¬ ¯à®áâà áâ¢  ®¡à §®¢, â.¥. ¡ã¤¥¬ áâà®¨âì ¯à®áâà áâ¢® X, ¯®« £ ï
Y = L(m)

p (�).
�¯¥à¢ë¥ ¯®¤®¡ ï ®à¬ «¨§ æ¨ï ��� ¡ë«  ¯à®¢¥¤¥  ¢ ([1], á. 346). � ¥© ¡ë« à áá¬®âà¥

á«ãç ©, ª®£¤  ®¯à¥¤¥«¨â¥«¨ ¬.ä. a(t) ¨ b(t) ¨¬¥îâ ª®¥ç®¥ ç¨á«® ã«¥© æ¥«®£® ¯®àï¤ª    �. �
[3] ®áãé¥áâ¢«¥  ®à¬ «¨§ æ¨ï ���, á¨¬¢®« ª®â®à®£® ¬®£ ¨¬¥âì ¡¥áª®¥ç®¥ ¬®¦¥áâ¢® ã«¥©,
¢ ¯à¥¤¯®«®¦¥¨¨, çâ® «¨èì ª®íää¨æ¨¥â b(t) ¢ëà®¦¤ ¥âáï   �, ¯à¨ç¥¬ ln jb(t)j ¨â¥£à¨àã¥¬
  �.

�¨¦¥ ¯à¥¤¯®« £ ¥âáï, çâ® ®¡¥ ¬.ä. a(t) ¨ b(t) ¬®£ãâ ¨¬¥âì ¡¥áª®¥ç®¥ ¬®¦¥áâ¢® â®ç¥ª
¢ëà®¦¤¥¨ï â ª¨å, çâ® äãªæ¨¨ ln jdet a(t)j, ln jdet b(t)j, ln jaij(t)j, ln jbij(t)j, i; j = 1;m, ¨â¥£à¨-
àã¥¬ë   �. �¤¥áì aij(t), bij(t), i; j = 1;m, | í«¥¬¥âë á®®â¢¥âáâ¢¥® ¬.ä. a(t) ¨ b(t).

� ¤ «ì¥©è¥¬ ç¥à¥§ u(t) ¨ v(t) ®¡®§ ç îâáï ¬.ä. ¯®àï¤ª  m, ®¯à¥¤¥«¨â¥«¨ ª®â®àëå ¥
à ¢ë â®¦¤¥áâ¢¥® ã«î   �,   ¨å í«¥¬¥âë uij(t) ¨ vij(t), i; j = 1;m, «¨¡® â®¦¤¥áâ¢¥-
® à ¢ë ã«î, «¨¡® ï¢«ïîâáï ¢¥é¥áâ¢¥®§ çë¬¨ ¥®âà¨æ â¥«ìë¬¨ ®£à ¨ç¥ë¬¨   �
äãªæ¨ï¬¨ â ª¨¬¨, çâ® lnuij(t), ln vij(t), ln detu(t) ¨ lndet v(t) ¨â¥£à¨àã¥¬ë   �.

� ¬¥ç ¨¥ 1. �ª § ë¬ á¢®©áâ¢®¬ ®¡« ¤ îâ,  ¯à¨¬¥à, äãªæ¨¨ jt�aj� ¨ expf�jt�bj��g,
£¤¥ a ¨ b | â®çª¨ ª®âãà  �, � > 0, 0 < � < 1,   â ª¦¥ ¯à®¨§¢¥¤¥¨¥ «î¡®£® ª®¥ç®£® ç¨-
á«  â ª¨å äãªæ¨©. �¥âàã¤® â ª¦¥ ¯®áâà®¨âì ¯à¨¬¥à äãªæ¨¨ �(t), ¨¬¥îé¥© ¡¥áª®¥ç®¥
¬®¦¥áâ¢® ã«¥©   �, «®£ à¨ä¬ ª®â®à®© ¨â¥£à¨àã¥¬   �. �«ï íâ®£® ¤®áâ â®ç® § ¤ âì ¯®-
á«¥¤®¢ â¥«ì®áâì â®ç¥ª ª®âãà  �fskg1k=1 â ªãî, çâ® ¤ã£  ª®âãà  �(sk; sk+1) ¥ á®¤¥à¦¨â â®ç¥ª
íâ®© ¯®á«¥¤®¢ â¥«ì®áâ¨ ¤«ï «î¡®£® k = 1; 2; : : : , ¨ ¯®âà¥¡®¢ âì, çâ®¡ë äãªæ¨ï �(t) ¨¬¥«  ¢
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â®çª å sk, k = 1; 2; : : : , ã«¨ â ª®£® ¯®àï¤ª , çâ®¡ë àï¤
1P
k=1

sk+1R
sk

ln�(t)dt ¡ë« ¡ë áå®¤ïé¨¬áï. �à¨

íâ®¬ äãªæ¨¨ ¢¨¤  f(t)�(t) ¡ã¤ãâ ®¡« ¤ âì íâ¨¬ á¢®©áâ¢®¬ ¤«ï «î¡®© ¨§¬¥à¨¬®© ®£à ¨ç¥®©
¯®«®¦¨â¥«ì®© äãªæ¨¨ f(t).

�¥à¥§ u+ij(t) (v
�
ij(t)) ¡ã¤¥¬ ®¡®§ ç âì äãªæ¨¨, á®¢¯ ¤ îé¨¥ á® § ç¥¨ï¬¨ äãªæ¨© uij(t)

(vij(t)), i; j = 1;m, ¯®çâ¨ ¢áî¤ã   �, ¨ ¤®¯ãáª îé¨¥   «¨â¨ç¥áª®¥ ¯à®¤®«¦¥¨¥ ¢ ®¡« áâì
D+ (D�), ¥ ®¡à é îé¥¥áï ¢ ã«ì ¢ íâ®© ®¡« áâ¨. �¥à¥§ u+(t) ¨ v�(t) ¡ã¤¥¬ ®¡®§ ç âì ¬.ä.,
í«¥¬¥â ¬¨ ª®â®àëå ï¢«ïîâáï äãªæ¨¨ u+ij(t) ¨ v�ij(t) á®®â¢¥âáâ¢¥®. � «¥¥ ¯à¥¤¯®« £ ¥âáï,
çâ® ®¯à¥¤¥«¨â¥«¨ ¬.ä. u+(t) ¨ v�(t) ¥ ®¡à é îâáï ¢ ã«ì ¢ ®¡« áâ¨ D+ ¨ D� á®®â¢¥âáâ¢¥®.

� ª ®¡ëç®, ç¥à¥§ L+;m
p ¨

�

L�;mp ®¡®§ ç îâáï ®¡à §ë ®¯¥à â®à®¢ P� ¢ ¯à®áâà áâ¢¥ Lm
p (�).

�¢¥¤¥¬ ¯à®áâà áâ¢® ¢¥ªâ®à-äãªæ¨© (¢. ä.) à §¬¥à®áâ¨ m, á®¢¯ ¤ îé¥¥ ¯® á®¢®ªã¯®áâ¨
í«¥¬¥â®¢ á ¬®¦¥áâ¢®¬ § ç¥¨© ®¯¥à â®à  u�1+ P+ + u�1� P�, ¤¥©áâ¢ãîé¥£®   ¢. ä., ¯à¨ ¤«¥-
¦ é¨¥ ¯à®áâà áâ¢ã L(m)

p (�):

L+;m
p (u)u

�

L�;mp (v) = f'+ + '� j u+'+ 2 L+;m
p ; v�'� 2

�

L�;mp g

á ®à¬®©
k'+ + '�k

L
+;m
p (u)u

�

L
�;m
p (v)

= ku+'+kL+;mp
+ kv�'�kL�;mp

:

�®£« á® ®¯à¥¤¥«¥¨î ¯à®áâà áâ¢  L+;m
p (u)u

�

L�;mp (v), ¢. ä. '+(t) ¤®¯ãáª ¥â   «¨â¨ç¥áª®¥
¯à®¤®«¦¥¨¥ ¢ ®¡« áâì D+,   ¢. ä. '�(t) | ¢ ®¡« áâì D�.

� ¬¥ç ¨¥ 2. �á«¨ ¬.ä. u+(t) ¨ v�(t) ¤¨ £® «ìë, â. ¥. u+(t) = diagfu+1 (t); : : : ; u
+
m(t)g,

v�(t) = diagfv�1 (t); : : : ; v
�
m(t)g, â® j-ï ª®¬¯®¥â  ¢. ä. '+ + '� ¯à®áâà áâ¢  L+;m

p (u) u
�

L�;mp (v)

¯à¨ ¤«¥¦¨â ¯à®áâà áâ¢ã L+
p (uj) +

�

L�p (vj).

�®®¯à¥¤¥«¨¬ ¯à®¥ªâ®àë �¨áá  ¢ ¯à®áâà áâ¢¥ L+;m
p (u)u

�

L�;mp (v) á«¥¤ãîé¨¬ ®¡à §®¬: P�('++
'�) = '�.

�¥®à¥¬  1. �ãáâì ®£à ¨ç¥ë¥ ¨§¬¥à¨¬ë¥   � ¬.ä. a(t) ¨ b(t) ¥ ¨¬¥îâ ®¡é¨å â®ç¥ª

¢ëà®¦¤¥¨ï   � ¨ ¤®¯ãáª îâ ¯à¥¤áâ ¢«¥¨ï

a(t) = c(t)u+(t); b(t) = d(t)v�(t); (2)

£¤¥ c(t) ¨ d(t) | ®£à ¨ç¥ë¥   � ¬.ä. �ãáâì, ªà®¬¥ â®£®, ®¯¥à â®à K : L+;m
p (u)u

�

L�;mp (v)!
Lm
p (�) ¤®¯ãáª ¥â ª®¬¯ ªâ®¥ § ¬ëª ¨¥. �®£¤  ���

T = T : L+;m
p (u)u

�

L�;mp (v)! Lm
p (�)

®à¬ «ì® à §à¥è¨¬ â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ®à¬ «ì® à §à¥è¨¬ ���

T1 = cP+ + dP� : Lm
p (�)! Lm

p (�);

¯à¨ç¥¬ ¨å ¨¤¥ªáë á®¢¯ ¤ îâ.

�®ª § â¥«ìáâ¢®. � ãá«®¢¨ïå â¥®à¥¬ë ®¯¥à â®à (1) ¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥¨¥

aP+ + bP� +K = (cP+ + dP�)(u+P+ + v�P�) +K:

�¯¥à â®à u+P+ + v�P� ¢§ ¨¬®®¤®§ ç® ®â®¡à ¦ ¥â ¯à®áâà áâ¢® L+;m
p (u)u

�

L�;mp (v)   ¯à®-

áâà áâ¢® Lm
p (�) ¢ á¨«ã ®¯à¥¤¥«¥¨ï ¯à®áâà áâ¢  L

+;m
p (u)u

�

L�;mp (v). �ç¨âë¢ ï, çâ® ª®¬¯ ªâ®¥
á« £ ¥¬®¥ ¥ ¢«¨ï¥â   ®à¬ «ìãî à §à¥è¨¬®áâì ¨ ¨¤¥ªá ®¯¥à â®à  ( ¯à., [1], á. 43), ¯®«ã-
ç ¥¬ ãâ¢¥à¦¤¥¨ï â¥®à¥¬ë.
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� ¬¥ç ¨¥ 3. �«ï ¬.ä. a(t) ¨ b(t), ®¯à¥¤¥«¨â¥«¨ ª®â®àëå ¨¬¥îâ ª®¥ç®¥ ç¨á«® ã«¥© æ¥-
«®£® ¯®àï¤ª , ¯à®æ¥áá ¯®«ãç¥¨ï ¯à¥¤áâ ¢«¥¨© (2) ®¯¨á ,  ¯à¨¬¥à, ¢ ([1], á. 326, ¨«¨ [4]). �á«¨
¦¥ ®¯à¥¤¥«¨â¥«¨ ¬.ä. a(t) ¨ b(t) ¨¬¥îâ ¡¥áª®¥çë¥ ¬®¦¥áâ¢  â®ç¥ª ¢ëà®¦¤¥¨ï ®¯¨á ®£®
å à ªâ¥à , â® ¯à¥¤áâ ¢«¥¨ï (2) áãé¥áâ¢ãîâ ¢ á¨«ã § ¬¥ç ¨ï 1.

� ¯®¬¨¬, çâ® ®à¬ «ì® à §à¥è¨¬ë© ®¯¥à â®à  §ë¢ ¥âáï ¥â¥à®¢ë¬, ¥á«¨ ®¡  ¥£® ¤¥-
ä¥ªâëå ç¨á«  ª®¥çë. �á«¨ ¦¥ â®«ìª® ®¤® ¨§ ¤¥ä¥ªâëå ç¨á¥« ®à¬ «ì® à §à¥è¨¬®£®
®¯¥à â®à  ª®¥ç®, â® â ª®© ®¯¥à â®à  §ë¢ ¥âáï ¯®«ã¥â¥à®¢ë¬.

�¥®à¥¬  2. �ãáâì ¬. ä. b(t)v�1� (t) ®£à ¨ç¥    �,   ®¯¥à â®à

T0 = u+P+ + bP� : L+;m
p (u)u

�

L�;mp (v)! Lm
p (�)

ï¢«ï¥âáï ¯®«ã¥â¥à®¢ë¬. �®£¤  ¬.ä. b(t)v�1� (t) ¥¢ëà®¦¤¥    �. �á«¨ ¦¥ ®¯¥à â®à T0 ¥-

â¥à®¢, â® ¬. ä. b(t)v�1� (t) ¤®¯ãáª ¥â ä ªâ®à¨§ æ¨î

b(t)v�1� (t) = b+(t)�(t)b�(t); (3)

£¤¥ �(t) = diagftk1 ; : : : ; tkmg, k1 > � � � > km | æ¥«ë¥ ç¨á« , b+ 2 L+;m�m
p , b� 2 L�;m�mq ,

b�1+ 2 L+;m�m
q , b�1� 2 L�;m�mp , p�1 + q�1 = 1, ¨ ®¯¥à â®àë b�1� ��1P�b

�1
+ ¨ b+P+b

�1
+ ®£à ¨ç¥ë

¢ ¯à®áâà áâ¢¥ Lm
p (�).

�®ª § â¥«ìáâ¢®. �¥©áâ¢¨â¥«ì®, ®¯¥à â®à T0 ¬®¦® § ¯¨á âì á«¥¤ãîé¨¬ ®¡à §®¬: T0 =
u+P++bP� = (P++bv

�1
� P�)(u+P++v�P�). �®áª®«ìªã ®¯¥à â®à u+P++v�P� ¢§ ¨¬®®¤®§ ç®

®â®¡à ¦ ¥â ¯à®áâà áâ¢® L+;m
p (u)u

�

L�;mp (v)   ¯à®áâà áâ¢® Lm
p (�), â® ¨§ ¯®«ã¥â¥à®¢®áâ¨ ¨«¨

¥â¥à®¢®áâ¨ ®¯¥à â®à  T0 á«¥¤ã¥â ¯®«ã¥â¥à®¢®áâì ¨«¨ ¥â¥à®¢®áâì ®¯¥à â®à 

P+ + bv�1� P� : Lm
p (�)! Lm

p (�): (4)

�®£¤  á®£« á® ([2], á. 121) ¬.ä. bv�1� ¥¢ëà®¦¤¥    �. � á«ãç ¥ ¥â¥à®¢®áâ¨ ®¯¥à â®à  T0,  
â¥¬ á ¬ë¬, ¨ ®¯¥à â®à  (4), ¬.ä. bv�1� ¤®¯ãáª ¥â ä ªâ®à¨§ æ¨î (3) ([2], á. 117).

� ¬¥ç ¨¥ 4. �á«¨ ¬.ä. k(t; �) â ª®¢ , çâ® í«¥¬¥âë ¬.ä. k(t; �) u�1(t) ¨ k(t; �)v�1(t) ï¢«ï-

îâáï ï¤à ¬¨ á® á« ¡ë¬¨ ®á®¡¥®áâï¬¨, â® ®¯¥à â®à K : L+;m
p (u)u

�

L�;mp (v)! Lm
p (�) ª®¬¯ ªâ¥

[5].

2. �ãáâì � = �0 | ¥¤¨¨ç ï ®ªàã¦®áâì á æ¥âà®¬ ¢  ç «¥ ª®®à¤¨ â,   �(t) | ¤à®¡®-
«¨¥©ë© á¤¢¨£ � à«¥¬     �0, ¨§¬¥ïîé¨© ®à¨¥â æ¨î

�(t) =
t� �

�t� 1
; j�j > 1:

�¥£ª® ¢¨¤¥âì, çâ® äãªæ¨ï �(t) ¤®¯ãáª ¥â ä ªâ®à¨§ æ¨î �(t) = �+(t)t�1��(t), £¤¥ �+(t) =
�i(t� �)=

p
j�j2 � 1, ��(t) = it

p
j�j2 � 1=(�t� 1). �¯à¥¤¥«¨¬ â¥¯¥àì ¢§¢¥è¥ë© ®¯¥à â®à á¤¢¨-

£  (U')(t) = t�1��(t)'[�(t)]. �¥£ª® ¢¨¤¥âì, çâ® ®¯¥à â®à U ®¡« ¤ ¥â á¢®©áâ¢®¬ UP� = P�U .
� áá¬®âà¨¬ ��� á® á¤¢¨£®¬ (����)

T0 = aP+ + UP+ + cP� + dUP� +K : Lm
p (�)! Lm

p (�); 1 < p < +1; (5)

£¤¥ a(t), b(t), c(t), d(t) { ®£à ¨ç¥ë¥ ¨§¬¥à¨¬ë¥ ¬.ä. à §¬¥à®áâ¨ m, K | ª®¬¯ ªâë© ®¯¥-
à â®à.

�§¢¥áâ® ([6], á. 59), çâ® ®â ���� (5) ¬®¦® ¯¥à¥©â¨ ª íª¢¨¢ «¥â®¬ã ��� ¡¥§ á¤¢¨£ 

AP+ +BP� +K : L2m
p (�)! L2m

p (�); (6)
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£¤¥

A(t) =
�

a(t) d(t)
b[�(t)] c[�(t)]

�
; B(t) = eA[�(t)]e; (7)

e =
�
O Em

Em O

�
; K =

�
K O
O UKU

�
;

O | ã«¥¢ ï ¬ âà¨æ  à §¬¥à®áâ¨ m,   Em | ¥¤¨¨ç ï ¬ âà¨æ  à §¬¥à®áâ¨ m.
�á«¨ ®¯à¥¤¥«¨â¥«ì ¬.ä. A(t) ®¡à é ¥âáï ¢ ã«ì   ª®âãà¥ �0, â® ��� (6) ¨, â¥¬ á ¬ë¬

���� (5) ¥ ï¢«ï¥âáï ®à¬ «ì® à §à¥è¨¬ë¬.
�ãáâì ¬.ä. A(t) ¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥¨¥

A(t) = C(t)W+(t); (8)

£¤¥ C(t) | ®£à ¨ç¥ ï ¨ ¥¢ëà®¦¤¥ ï   �0 ¬.ä.,   ¬.ä. W+(t) ®¡« ¤ ¥â á«¥¤ãîé¨¬¨
á¢®©áâ¢ ¬¨: ¬.ä. W+(t) ¨ W

�1
+ (t)   «¨â¨ç¥áª¨ ¯à®¤®«¦¨¬ë ¢ ®¡« áâì D+, ¬.ä. W+(t) ®£à ¨-

ç¥ , ln jdetW+(t)j ¨ ln jw+
ij(t)j ¨â¥£à¨àã¥¬ë   �, £¤¥ w+

ij(t) | ¥ à ¢ë¥ â®¦¤¥áâ¢¥® ã«î
í«¥¬¥âë ¬.ä. W+(t). � ¬¥â¨¬, çâ® ¥á«¨ ®¯à¥¤¥«¨â¥«ì ¬.ä. A(t) ¨¬¥¥â ª®¥ç®¥ ç¨á«® ã«¥©
æ¥«®£® ¯®àï¤ª , â®  «£®à¨â¬ ¯®áâà®¥¨ï ¯à¥¤áâ ¢«¥¨ï (8) ¤  ¢ ([1], á. 326; [4]). �á«¨ ¦¥ ®¯à¥-
¤¥«¨â¥«ì ¬.ä. A(t) ¢ëà®¦¤ ¥âáï   ®¯¨á ®¬ ¢ëè¥ ¡¥áª®¥ç®¬ ¬®¦¥áâ¢¥ â®ç¥ª ª®âãà  �,
â® á®£« á® § ¬¥ç ¨î 1 ¯à¥¤áâ ¢«¥¨¥ (8) áãé¥áâ¢ã¥â.

�¡®§ ç¨¬

T1 = w+
1 P+ + w+

3 (�)UP+ + w+
4 (�)P� + w+

2 UP�; (9)

£¤¥ w+
j (t) | ¡«®ª¨ ¯®àï¤ª  m ¬.ä. W+(t), â. ¥.

W+(t) =
�
w+
1 (t) w+

2 (t)
w+
3 (t) w+

4 (t)

�
: (10)

�¥à¥§ X(W+) ®¡®§ ç¨¬ ¯à®áâà áâ¢®, á®¢¯ ¤ îé¥¥ ¯® á®¢®ªã¯®áâ¨ í«¥¬¥â®¢ á ®¡à §®¬ ®¯¥-
à â®à  T�11 :

X(W+) = f'+ + '� j 	+ = w+
1 '+ + w+

2 U'� 2 L+;m
p ; 	� = w+

3 (�)U'+ + w+
4 (�)'� 2

�

L+;m
p g

á ®à¬®© k'+ + '�kX(W+) = k	+ + 	�kLmp . �á«¨ ¬.ä. W+(t) ¤¨ £® «ì , â. ¥. W+(t) =
diagfw+

11(t); w
+
22(t); : : : ; w

+
2m2m(t)g, â® j-ï ª®¬¯®¥â  ¢.ä. '++'�, ¯à¨ ¤«¥¦ é¥© ¯à®áâà áâ¢ã

X(W+), ¯à¨ ¤«¥¦¨â ¯à®áâà áâ¢ã L+
p (jw

+
jj j)u

�

L�p (jw
+
m+j(�)j).

�¥®à¥¬  3. �ãáâì a(t), b(t), c(t), d(t) | ¬.ä. ¯®àï¤ª  m, ¯à¨ ¤«¥¦ é¨¥ ¯à®áâà áâ¢ã

L1   �0, ¨ ¬.ä. A(t), ®¯à¥¤¥«ï¥¬ ï à ¢¥áâ¢®¬ (7), ¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥¨¥ (8), ¯à¨ç¥¬
¬. ä. C�1eC(�)e ¤®¯ãáª ¥â ä ªâ®à¨§ æ¨î ¢¨¤  (3),   ¬. ä. W+(t) ¨ eW+(�)e ¥ ¨¬¥¥â ®¡é¨å

â®ç¥ª ¢ëà®¦¤¥¨ï   �0. �ãáâì â ª¦¥ ®¯¥à â®à K : X(W+)! Lm
p (�0) ¤®¯ãáª ¥â ª®¬¯ ªâ®¥

§ ¬ëª ¨¥. �®£¤  ®¯¥à â®à

T0 = T0 : X(W+)! Lm
p (�0)

ï¢«ï¥âáï ®à¬ «ì® à §à¥è¨¬ë¬ ¨ ¥£® ¨¤¥ªá à ¢¥ �0;5 inddetC(t).

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ ��� (6), íª¢¨¢ «¥âë© ®¯¥à â®àã T (5). �®£« á® ãá«®¢¨ï¬
â¥®à¥¬ë ® ¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥¨¥

AP+ +BP� +K = (CP+ + eC(�)eP�)(W+P+ + eW+(�)eP�) +K:

� ª¨¬ ®¡à §®¬, ¯¥à¥å®¤ï ®¯ïâì ª ����, ¯à¨å®¤¨¬ ª ¢ë¢®¤ã, çâ® ®¯¥à â®à, á®®â¢¥âáâ¢ãîé¨©
å à ªâ¥à¨áâ¨ç¥áª®© ç áâ¨ ���� (5), ¬®¦® ¯à¥¤áâ ¢¨âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥: aP+ + bUP+ +
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cP�+ dUP� = T2T1, £¤¥ T1 | ®¯¥à â®à, ®¯à¥¤¥«¥ë© à ¢¥áâ¢®¬ (9),   T2 = a2P++ b2(�)UP++
c2(�)P� + d2UP�, £¤¥ a2(t), b2(t), c2(t), d2(t) | ¡«®ª¨ ¯®àï¤ª  m ¬.ä. C(t), â. ¥.

C(t) =
�
a2(t) d2(t)
b2(t) c2(t)

�
:

� á¨«ã ®¯à¥¤¥«¥¨ï ¯à®áâà áâ¢  X(W+) ®¯¥à â®à T1 : X(W+) ! Lm
p (�0) ¥¯à¥àë¢® ®¡à â¨¬.

�¯¥à â®à T2 : Lm
p (�0) ! Lm

p (�0) ¥â¥à®¢ ¢ á¨«ã �-ä ªâ®à¨§ã¥¬®áâ¨ ¬.ä. C�1eC(�)e, ¨ ¥£®
¨¤¥ªá à ¢¥ �0;5 inddetC(t) ([2], á. 117; [6], á. 72). �®áª®«ìªã ª®¬¯ ªâ®¥ á« £ ¥¬®¥ ¥ ¢«¨ï¥â
  ®à¬ «ìãî à §à¥è¨¬®áâì ®¯¥à â®à  ¨ ¥£® ¨¤¥ªá ([1], á. 43), â® ¨§ íâ®£® ä ªâ  á«¥¤ãîâ
ãâ¢¥à¦¤¥¨ï â¥®à¥¬ë.

� ¬¥ç ¨¥ 5. �ãáâì ®¯¥à â®à K ®¯à¥¤¥«¥ á«¥¤ãîé¨¬ ®¡à §®¬:

(K')(t) =
Z
�0

k(t; �)'(�)d�;

£¤¥ k(t; �) | ¬.ä. ¯®àï¤ª  m. �á«¨ ¬.ä. k(t; �) â ª®¢ , çâ® í«¥¬¥âë ¬.ä. k(t; �)(w+
1 )
�1(�),

k(t; �)(w+
2 )
�1(�), k(t; �)(w+

3 )
�1(�(t)), k(t; �)(w+

4 )
�1(�(�)) ï¢«ïîâáï ï¤à ¬¨ á® á« ¡ë¬¨ ®á®¡¥®-

áâï¬¨, â® ®¯¥à â®à K : X(W+) ! Lm
p (�0) ª®¬¯ ªâ¥ ([5], c. 427). �¤¥áì w+

j (t) | ¡«®ª¨ ¯®àï¤ª 
m ¬.ä. W+(t) (10).
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