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1. � áâ âì¥ ¨áá«¥¤ã¥âáï ¢®¯à®á ® ç áâ­ëå  ­ «¨â¨ç¥áª¨å à¥è¥­¨ïå «¨­¥©­ëå ­¥®¤­®à®¤­ëå
¤¨ää¥à¥­æ¨ «ì­®-à §­®áâ­ëå ãà ¢­¥­¨© á «¨­¥©­ë¬¨ ª®íää¨æ¨¥­â ¬¨

L[y(x)] �
nX
i=0

mX
k=0

(aikx+ bik)y
(i)(x+ hk) = F (x); (1)

£¤¥ x | ª®¬¯«¥ªá­®¥ ¯¥à¥¬¥­­®¥, x 2 C,   à §­®áâ¨ hk | ¢¥é¥áâ¢¥­­ë¥ ç¨á« , ¯à¨ç¥¬

h0 < h1 < � � � < hm: (2)

�â®â ¢®¯à®á ¢ ¦¥­ ã¦¥ ¯®â®¬ã, çâ® §­ ­¨¥ ç áâ­®£® à¥è¥­¨ï ¯®§¢®«ï¥â á¢¥áâ¨ ¨§ãç¥­¨¥ à¥è¥-
­¨© â ª®£® ãà ¢­¥­¨ï ª ¨§ãç¥­¨î à¥è¥­¨© á®®â¢¥âáâ¢ãîé¥£® ®¤­®à®¤­®£® ãà ¢­¥­¨ï

L[z(x)] = 0: (3)

� [1] ãáâ ­®¢«¥­®, çâ® ¥á«¨ F (x) | æ¥« ï äã­ªæ¨ï, â® ãà ¢­¥­¨¥ (1) ¢á¥£¤  ¨¬¥¥â à¥è¥­¨¥,
 ­ «¨â¨ç¥áª®¥ ¢ ­¥ª®â®à®© ¯à ¢®© ¯®«ã¯«®áª®áâ¨ Re x > 
1 (¢ «¥¢®© ¯®«ã¯«®áª®áâ¨ Re x < 
2),
®¤­ ª® ¯à¨ íâ®¬ áãé¥áâ¢¥­­® ¨á¯®«ì§®¢ «®áì ãá«®¢¨¥

an0anm 6= 0: (4)

� ¯à®â¨¢®¯®«®¦­®áâì ¥¬ã á«ãç © an0anm = 0 ãá«®¢­® ­ §ë¢ ¥¬ ¢ëà®¦¤¥­­ë¬. �®¯à®á ® áã-
é¥áâ¢®¢ ­¨¨ ç áâ­ëå à¥è¥­¨© ¯à¨ íâ®¬ ãá«®¢¨¨ ®áâ «áï ­¥¢ëïá­¥­­ë¬ | §¤¥áì íâ® ¤¥« ¥âáï
¯à¨ ­¥ª®â®àëå á¯¥æ¨ «ì­ëå ®£à ­¨ç¥­¨ïå ­  ª®íää¨æ¥­âë aik, bik ¨ â®«ìª® ¢ á«ãç ¥, ª®£¤ 
F (x) ¥áâì æ¥« ï äã­ªæ¨ï íªá¯®­¥­æ¨ «ì­®£® â¨¯  (í. â.), â. ¥. äã­ªæ¨ï ¨§ ª« áá  E[1;1). (�¥-
à¥§ E[1; �], E[1;1), Ef1; �g, Ef1;1g ®¡®§­ ç ¥¬ ª« ááë æ¥«ëå äã­ªæ¨© í. â. � �, «î¡®£® í. â.,
â®ç­® ¯®àï¤ª  1 ¨ â¨¯  � ¨«¨ 1.)

�«ï à §­®áâ­®£® ãà ¢­¥­¨ï (1) ¯à¨ n = 0 ¨§ãç ¥¬ë© ¢®¯à®á ¯®«­®áâìî ¢ëïá­¥­ ¢ ([2], £«. 3).
�à¨ n � 1 ¯®«ãç¥­¨¥ á®®â¢¥âáâ¢ãîé¨å ¢á¯®¬®£ â¥«ì­ëå ®æ¥­®ª §­ ç¨â¥«ì­® ãá«®¦­ï¥âáï.

2. �ãáâì äã­ªæ¨ï F (x) ¯à¥¤áâ ¢«ï¥âáï ¨­â¥£à «®¬ � ¯« á 

F (x) =
1
2�i

Z
S

�(t)extdt; (5)

£¤¥ S | ­¥ª®â®àë© ª®­âãà ¨­â¥£à¨à®¢ ­¨ï (¢®§¬®¦­® ¡¥áª®­¥ç­ë©) ¨ äã­ªæ¨ï �(t)  ­ «¨â¨ç­ 
¢¤®«ì ­¥£®. �ã¤¥¬ ¨áª âì à¥è¥­¨ï ãà ¢­¥­¨ï (1) ¢ ä®à¬¥ â ª®£® ¦¥ ¨­â¥£à « 

y(x) =
1
2�i

Z
S


(t)extdt; (6)
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£¤¥ ­®¢ãî ¨áª®¬ãî äã­ªæ¨î 
(t) áç¨â ¥¬  ­ «¨â¨ç¥áª®© ¢¤®«ì S. �®¤áâ ¢«ïï (6) ¨ (5) ¢ ãà ¢-
­¥­¨¥ (1), ¯®á«¥ ®ç¥¢¨¤­ëå ¯à¥®¡à §®¢ ­¨© (á¬. [3], [2]) ¯à¨¤¥¬ ª âà¥¡®¢ ­¨î

Z
S

�
T [
(t)] + �(t)

�
extdt = A(t)
(t)ext

��
S
; (7)

£¤¥

T [
(t)] = A(t)
0(t) +
�
A0(t)�B(t)

�

(t);

A(t) =
nX
i=0

mX
k=0

aikt
iehkt; B(t) =

nX
i=0

mX
k=0

bikt
iehkt:

A(t) ¨ B(t) ­ §ë¢ ¥¬ ®¯à¥¤¥«ïîé¨¬¨ äã­ªæ¨ï¬¨ (¯¥à¢®© ¨ ¢â®à®©) ãà ¢­¥­¨ï (1); A(t) ­ §ë-
¢ ¥âáï ®¡ëç­® å à ªâ¥à¨áâ¨ç¥áª®© äã­ªæ¨¥©.

�ã¤¥¬ ®¡®§­ ç âì â ª¦¥


0(t) =
1

A(t)�(t)
; �(t) = exp

�
�

Z t

t0

B(p)
A(p)

dp
�

(8)

| à¥è¥­¨ï ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©

T [
0(t)] = 0; A(t)�0(t) +B(t)�(t) = 0:

�¤¥áì l[t0; t] (â ª ®¡®§­ ç ¥¬ ª ª®©-«¨¡® ¯à®áâ®© ¯ãâì, á®¥¤¨­ïîé¨© â®çª¨ t0 ¨ t) ¨ ¢á¥ à á-
á¬ âà¨¢ ¥¬ë¥ ¢ ¤ «ì­¥©è¥¬ ¯ãâ¨ ¨­â¥£à¨à®¢ ­¨ï ­¥ ¤®«¦­ë, ¢®®¡é¥ £®¢®àï, ¯à®å®¤¨âì ç¥à¥§
­ã«¨ äã­ªæ¨¨ A(t) | â®«ìª® íâ¨ ­ã«¨ ¬®£ãâ ¡ëâì ®á®¡ë¬¨ â®çª ¬¨ äã­ªæ¨© (8).

� ª ¨ ¢ [3], [2], ãáâ ­ ¢«¨¢ ¥âáï

�¥®à¥¬  1. �ãáâì S | ª®­¥ç­ë© § ¬ª­ãâë© ª®­âãà ¨ ­  ­¥¬ ­¥â ­ã«¥© äã­ªæ¨¨ A(t).
�®£¤  ¤«ï â®£® çâ®¡ë äã­ªæ¨ï (6) ¡ë«  à¥è¥­¨¥¬ ãà ¢­¥­¨ï (1), ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®,
çâ®¡ë äã­ªæ¨ï 
(t) ¡ë«  ®¤­®§­ ç­ë¬ ­  S à¥è¥­¨¥¬ ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï

T [
(t)] = v1(t)� �(t); (9)

¢ ª®â®à®¬ v1(t) | ª ª ï-«¨¡® äã­ªæ¨ï, à¥£ã«ïà­ ï ­  ¨ ¢­ãâà¨ S.

�¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (9) ¥áâì


(t) = 
0(t)
�
E +

Z t

c

(v1(q)� �(q))�(q)dq
�
; E = const :

�ãáâì K | ¢ë¯ãª«ë© ª®¬¯ ªâ ®âªàëâ®© ¯«®áª®áâ¨ C (¢ ç áâ­®áâ¨ | ®¤­  â®çª ). �¥à¥§
�(K) ¡ã¤¥¬ ®¡®§­ ç âì ª« áá æ¥«ëå äã­ªæ¨© í. â., á®¯àï¦¥­­ ï ¤¨ £à ¬¬  ª®â®àëå «¥¦¨â ¢ K.
�¥à¥§ S(c) ®¡®§­ ç ¥¬ § ¬ª­ãâë© ª®­âãà á ­ ç «®¬ ¨ ª®­æ®¬ ¢ â®çª¥ c, ®å¢ âë¢ îé¨© ª®¬¯ ªâ
K ¨ â ª®©, çâ® ¢ J(S(c))nK ­¥â ­ã«¥© äã­ªæ¨¨ A(t), ¨ áç¨â ¥¬, çâ® �(t) ¢ (5) ¥áâì äã­ªæ¨ï,
 áá®æ¨¨à®¢ ­­ ï ¯® �®à¥«î á F (x) 2 �(K), ¢á¥ ¥¥ ®á®¡ë¥ â®çª¨ «¥¦ â ¢ K. (J(S) � intS
| ¢­ãâà¥­­®áâì ª®­âãà  S, J(S) = J(S)

S
S ¨, ª ª ®¡ëç­®, H(M) ®§­ ç ¥â ª« áá äã­ªæ¨©,

£®«®¬®àä­ëå ­  ¬­®¦¥áâ¢¥ M .)

�¥®à¥¬  2 ([2]). 1: �á«¨ �(t) =2 H(K), â® ãà ¢­¥­¨¥ (1) ¨¬¥¥â à¥è¥­¨¥ ¨§ ª« áá  �(K) ¤«ï
¢áïª®© ¯à ¢®© ç áâ¨ F (x) 2 �(K).

2: �á«¨ �(t) 2 H(K) , â® ¤«ï áãé¥áâ¢®¢ ­¨ï à¥è¥­¨ï y(x) 2 �(K) ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®
ãá«®¢¨ï

K1 �
1
2�i

Z
S(c)

�(t)�(t)dt = 0: (10)
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�â  â¥®à¥¬  á¯à ¢¥¤«¨¢  ¨ ¯à¨ ª®¬¯«¥ªá­ëå hk ¨ ¤«ï á®®â¢¥âáâ¢¥­­ëå ¤¨ää¥à¥­æ¨ «ì­ëå
ãà ¢­¥­¨© ¡¥áª®­¥ç­®£® ¯®àï¤ª . �«ï á«ãç ï K = ft : jtj � �g ¤àã£¨¬¨ ¬¥â®¤ ¬¨ ee ãáâ ­®¢¨«¨
�¨«ì¡, �¥àà®­, �¥ää¥à, � ¯« ­®¢ (á¬. [2], c. 61).

�ãáâì F (x) 2 �(K), �(t) 2 H(K), ¨ ¢®§ì¬¥¬ â®çªã � 2 K | ®­  ¡ã¤¥â ª®à­¥¬ �(t) ªà â­®áâ¨
s = �res (B(t)=A(t);�), s � 0. �®£¤  ¤«ï ãà ¢­¥­¨ï

L[w(x)] = F (x)� {xse�x; { = K1=�
(s)(�);

¢ë¯®«­ï¥âáï ãá«®¢¨¥ ¢¨¤  (10), ¯®íâ®¬ã ®­® ¨¬¥¥â à¥è¥­¨¥ w(x) 2 �(K). �à¨ íâ®¬ § ¬¥­®©
y(x) = w(x) + u(x) ãà ¢­¥­¨¥ (1) ¯à¨¢®¤¨âáï ª ¢¨¤ã

L[u(x)] = {xse�x: (11)

� ª¨¬ ®¡à §®¬, ®âëáª ­¨¥ ç áâ­ëå à¥è¥­¨© ãà ¢­¥­¨ï (1) á¢®¤¨âáï ª ®âëáª ­¨î à¥è¥­¨©
ãà ¢­¥­¨ï (11). �¤­ ª® å®¤ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 2 ­¥ ¤ ¥â íää¥ªâ¨¢­®£® á¯®á®¡  ­ å®¦¤¥-
­¨ï à¥è¥­¨©, ¯®íâ®¬ã ¡ã¤¥¬ à áá¬ âà¨¢ âì ­¥¯®áà¥¤áâ¢¥­­® ¨áå®¤­®¥ ãà ¢­¥­¨¥ (1) ¨ ¤ ¤¨¬
¡®«¥¥ ª®­áâàãªâ¨¢­ë© ¬¥â®¤ ¯®áâà®¥­¨ï ç áâ­ëå à¥è¥­¨©, ¯à¨ç¥¬ ¢ ®¡®¨å á«ãç ïå: ª®£¤  �(t)
à¥£ã«ïà­  ¨ ª®£¤  ­¥à¥£ã«ïà­  ­  ª®¬¯ ªâ¥ K.

�â¬¥â¨¬, çâ® ¤«ï á«ãç ï ¯à®¨§¢®«ì­ëå æ¥«ëå äã­ªæ¨© F (x) (¡¥§ ®£à ­¨ç¥­¨ï ­  à®áâ)  ­ -
«®£¨ç­ ï â¥®à¥¬¥ 2 â¥®à¥¬  ® ­®à¬ «ì­®© à §à¥è¨¬®áâ¨ ãà ¢­¥­¨ï (1) ¢ ª« áá¥ H(C), ®¤­ ª®
¯à¨ ®¡ï§ â¥«ì­ëå ãá«®¢¨ïå (2) ¨ (4), ãáâ ­®¢«¥­  à §­ë¬¨ ¬¥â®¤ ¬¨ ¢ [4] ¨ [1]. �à¨ íâ®¬ ¢ [1]
à áá¬®âà¥­ë â ª¦¥ à¥è¥­¨ï â¨¯  � (¨ â¨¯  ��): â ª ­ §ë¢ ¥¬ à¥è¥­¨ï, à¥£ã«ïà­ë¥ ¢ ª ª®©-
«¨¡® ¯à ¢®© ¯®«ã¯«®áª®áâ¨ Rex > 
1 («¥¢®© ¯®«ã¯«®áª®áâ¨ Re x < 
2), ­® ­¥ ï¢«ïîé¨¥áï
æ¥«ë¬¨ äã­ªæ¨ï¬¨.

3. �â ª, ¯ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (2) ¨ F (x) 2 �(K). �á«¨ S | ª®­¥ç­ë© § ¬ª­ãâë© ª®­âãà
¨ à¥è¥­¨¥ 
(t) ãà ¢­¥­¨ï (9) á v1(t) 2 H(J(S)) ï¢«ï¥âáï äã­ªæ¨¥©, ­¥®¤­®§­ ç­®© ­  S, â® ¢ á¨«ã
â¥®à¥¬ë 1 ¨­â¥£à « (6) ­¥ ¬®¦¥â ®¯à¥¤¥«ïâì à¥è¥­¨¥ ãà ¢­¥­¨ï (1). �¤­ ª®, ¥á«¨ §  S ¢§ïâì
¡¥áª®­¥ç­ãî ¯¥â«î á ¢¥â¢ï¬¨, ¯ à ««¥«ì­ë¬¨ ¤¥©áâ¢¨â¥«ì­®© ®á¨ (â. ¥. ¥á«¨ â®çªã c 2 S = S(c)
ãáâà¥¬¨âì ¢ ¡¥áª®­¥ç­®áâì), â® ¨­â¥£à « (6) ¬®¦¥â ¤ âì à¥è¥­¨¥. �ãáâì L(c) | ¯ãâì, ª®â®àë©,
­ ç¨­ ïáì ¢ â®çª¥ c, ã¤ «ï¥âáï ¢ ¡¥áª®­¥ç­®áâì ¯® ­¥ª®â®à®¬ã «ãçã fIm t = !; Re t � ag ¨
­¥ ¯à®å®¤¨â ç¥à¥§ ­ã«¨ äã­ªæ¨¨ A(t),   L�(c) | â®â ¦¥ ¯ãâì, ­® ¯à®å®¤¨¬ë© ¢ ®¡à â­®¬
­ ¯à ¢«¥­¨¨. �ã¤¥¬ à áá¬ âà¨¢ âì ¯¥â«¨ U(!;K) = L�(c) + S(c) +L(c). �®« £ ¥¬ x = x1 + ix2,
t = t1 + it2. �á«®¢¨ï ­  ª®íää¨æ¨¥­âë

an0 = � � � = a�+1;0 = 0; a�0 6= 0; bn0 = � � � = b�+1;0 = 0; 0 � � � n; (12)

¢ë¤¥«¥­ë ¢ [1] ª ª ­¥®¡å®¤¨¬ë¥ ãá«®¢¨ï áãé¥áâ¢®¢ ­¨ï à¥è¥­¨© â¨¯  � ã ãà ¢­¥­¨ï (1) á
F (x) 2 H(C) (¢ [3] ¤«ï ãà ¢­¥­¨ï (3) ­¥â®ç­® ãª § ­® ãá«®¢¨¥ an0 6= 0, â. ª. ¤®«¦¥­ ¡ëâì
ç áâ­ë© á«ãç © (12) ¯à¨ � = n). �¥è¥­¨ï â¨¯  � ï¢«ïîâáï äã­ªæ¨ï¬¨,  ­ «¨â¨ç¥áª¨¬¨ ¢®
¢á¥© ¯«®áª®áâ¨ á à §à¥§®¬ ¯® £®à¨§®­â «ì­®¬ã «ãçã U1 = (�1+ i Im��; ��], ¯à¨ç¥¬ â®çª  �� =
�b�0=a�0+h0 ®¡ï§ â¥«ì­® ®á®¡ ï. �®ª ¦¥¬, çâ® ¢ á«ãç ¥ (12) ¯à¨ ãá«®¢¨¨ �(t) =2 H(C) à¥è¥­¨ï
â¨¯  � ¤¥©áâ¢¨â¥«ì­® áãé¥áâ¢ãîâ. �å ­ ©¤¥¬ ¢ ¢¨¤¥ (6), £¤¥ S | ­¥ª®â®à ï ¡¥áª®­¥ç­ ï ¯¥â«ï.

�­ ç «  à áá¬®âà¨¬ ®¤­®à®¤­®¥ ãà ¢­¥­¨¥ (3). �ãáâì �(t) =2 H(�0), ¯à¨ç¥¬ ®£à ­¨ç¨¬áï
â®«ìª® á«ãç ¥¬, ª®£¤  �0 | ¯à®áâ®© ­ã«ì äã­ªæ¨¨ A(t). �ã¤¥¬ ¯®« £ âì �1(t) = 
0(t), ª®£¤ 
äã­ªæ¨ï 
0(t) (á¬. (8)) ­¥®¤­®§­ ç­  ¢ ®ªà¥áâ­®áâ¨ â®çª¨ �0, ¨«¨ �1(t) = 
0(t) ln(t� �0), ª®£¤ 

0(t) 2 H(�0). �â¢¥à¦¤ ¥¬, çâ® äã­ªæ¨ï

Z1(x) =
1
2�i

Z
U(0;f�0g)

�1(t)e
xtdt (13)

¨ ¤ áâ à¥è¥­¨¥ â¨¯  � ãà ¢­¥­¨ï (3). �«ï â ª®© äã­ªæ¨¨ ¨­â¥£à « ¢ (7) á 
(t) = �1(t) ¨ �(t) � 0
¤ áâ ­ã«ì, ¨¡® T [�1(t)] 2 H(�0). �à®¢¥à¨¬, çâ® ¨ ¯à ¢ ï ç áâì ®¡à â¨âáï ¢ ­ã«ì, ¨ çâ® ¨­â¥£à «
(6) áå®¤¨âáï ¢ ­¥ª®â®à®© ¯®«ã¯«®áª®áâ¨. �«ï íâ®£® ®æ¥­¨¬ äã­ªæ¨î 
0(t) ¯à¨ ¢¥é¥áâ¢¥­­ëå
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t! �1. �ç¨âë¢ ï, çâ® B(t)

A(t)
! b�0

a�0
, ¢ë¤¥«¨¬ ¤ «¥¥ ¨§ ¡¥áª®­¥ç­® ¬ «®© B(t)

A(t)
� b�0

a�0
£« ¢­ãî ç áâì

¢¨¤  �=t, � = const. �®«ãç¨¬

B(t)
A(t)

=
b�0
a�0

+
�

t
+ �(t); j�(t)j <

B1

jtj2
; t � c1 < 0; (14)

¯à¨ç¥¬ �(t) = B1(t)=A(t), £¤¥ B1(t) | â®¦¥ ª¢ §¨¯®«¨­®¬ ¢¨¤  B(t); B1 = const > 0. �à¨ íâ®¬
ãçâ¥­®, çâ®

A(t) = a�0t
�eh0t(1 + �1(t)); �1(t)! 0 ¯à¨ t! �1: (15)

�à®¨­â¥£à¨à®¢ ¢ à ¢¥­áâ¢® (14) ¯® ¯ãâ¨ l[t0; t], ­ ©¤¥¬Z t

t0

B(p)
A(p)

dp =
b�0
a�0

t+ � ln t+A1 + �1(t); �1(t) =
Z t

t0

�(p)dp;

A1 = const. � ¯ãâ¨ l[t0; t], £¤¥ áç¨â ¥¬ t � c1, ¤®¡ ¢¨¬ ¤¢®©­®© «ãç (�1; t] (â. ¥. «ãç, ¯à®å®¤¨¬ë©
¤¢ ¦¤ë, ¢ à §­ëå ­ ¯à ¢«¥­¨ïå). �®«ãç¨¬

�1(t) = A2 + �2(t); A2 = const; �2(t) =
Z t

�1
�(p)dp;

j�2(t)j < B2=jtj, t � c1 < 0, B2 = const > 0. � à¥§ã«ìâ â¥ ¤«ï äã­ªæ¨¨ 
0(t) ­ ©¤¥¬  á¨¬¯â®â¨ªã


0(t) = A3t
���(1 + �2(t)) exp

��
b�0
a�0

� h0

�
t

�
; (16)

�2(t)! 0 ¯à¨ t! �1, A3 = const 6= 0.
� á¨«ã (15) ¨ (16) ¯®¤áâ ­®¢ª  ¢ ¯à ¢®© ç áâ¨ (7) á S = U(0; f�0g), 
(t) = �1(t) ®¡à é ¥âáï ¢

­ã«ì, ¥á«¨ Re x > Re���h0,   ¨­â¥£à « (13) áå®¤¨âáï ¯à¨ Re x > Re�� ¨ ¤«ï äã­ªæ¨¨ Z1(x) â®ç-
ª  x = �� ï¢«ï¥âáï ®á®¡®©, â ª çâ® Z1(x) ¤¥©áâ¢¨â¥«ì­® ï¢«ï¥âáï à¥è¥­¨¥¬ â¨¯  � ãà ¢­¥­¨ï
(3). �«ãç © � = n ¨§ãç¥­ ¢ [3]. �â¬¥â¨¬, çâ® ¥á«¨ 
0(t) 2 H(�0), â® ¨­â¥£à « (13) á â®ç­®áâìî
¤® ¯®áâ®ï­­®£® ¬­®¦¨â¥«ï ¬®¦­® ¯à¥®¡à §®¢ âì ¢ ¨­â¥£à « ¯® ¯à®áâ®¬ã ¯ãâ¨ l[�0;�1] á ­ -
ç «®¬ ¢ â®çª¥ �0 ¨ ãå®¤ïé¥¬ã ¢ ¡¥áª®­¥ç­®áâì ¯® ®âà¨æ â¥«ì­®© ç áâ¨ ¤¥©áâ¢¨â¥«ì­®© ®á¨
(ªà¨¢®«¨­¥©­ë© «ãç), ¯à¨ç¥¬ ®â äã­ªæ¨¨ �1(t) = 
0(t).

�¥à­¥¬áï ª ­¥®¤­®à®¤­®¬ã ãà ¢­¥­¨î (1) á F (x) 2 �(K). � «¥¥ ¡ã¤¥¬ ®¡®§­ ç âì à¥è¥­¨¥
ãà ¢­¥­¨ï (9) á v1(t) � 0 ç¥à¥§ 
1(t)


1(t) = �
0(t)
Z t

c

�(q)�(q)dq; (17)

T [
1(t)] = ��(t). �æ¥­¨¬ ¥£® ¯à¨ ¢¥é¥áâ¢¥­­ëå t ! �1. �à¨ ãá«®¢¨¨ (12) 8t � c1 ¡ã¤¥â
jB(t)=A(t)j � q1 = const, q1 � jb�0=a�0j, ¯®íâ®¬ã

j
1(t)j �M1jA(t)j
�1e2q1jtj(jtj+ �); M1 ¨ � = const > 0:

�®£¤  ¯à ¢ ï ç áâì ¢ (7) ¯à¨ S = U(0;K) ¨ 
(t) = 
1(t) ®¡à â¨âáï ¢ ­ã«ì, ¥á«¨ x1 > 2q1,
â®¦¤¥áâ¢® (7) ¡ã¤¥â ¢ë¯®«­¥­®, ¨ äã­ªæ¨ï

Y1(x) =
1
2�i

Z
U(0;K)


1(t)extdt (18)

¢ ¯®«ã¯«®áª®áâ¨ x1 > 2q1 ®¯à¥¤¥«¨â à¥è¥­¨¥ ãà ¢­¥­¨ï (1), ¯à¨ç¥¬ ¨­â¥£à « (18) áå®¤¨âáï ¨
®¯à¥¤¥«ï¥â  ­ «¨â¨ç¥áªãî äã­ªæ¨î ¢ ¯®«ã¯«®áª®áâ¨ x1 > 2q1 + h0. � â ª®¬ á«ãç ¥, ª ª íâ®
á«¥¤ã¥â ¨§ ®¡é¨å á¢®©áâ¢ à¥è¥­¨© ãà ¢­¥­¨© (1) [1], áãé¥áâ¢ã¥â ¯®áâ®ï­­ ï C = C1 â ª ï, çâ®
¤«ï à §­®áâ¨ Y2(x) = Y1(x) � CZ1(x) â®çª  x = �� ¡ã¤¥â ¯à ¢¨«ì­®© ¨, á«¥¤®¢ â¥«ì­®, Y2(x)
®¯à¥¤¥«¨â æ¥«®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (1). �®£¤  ¯à¨ C 6= C1 äã­ªæ¨¨ Y2(x) ¡ã¤ãâ à¥è¥­¨ï¬¨
â¨¯  �.
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4. �ãé¥áâ¢®¢ ­¨¥ à¥è¥­¨© â¨¯  � ãà ¢­¥­¨© (3) ¨ (1) ¡ë«® ãáâ ­®¢«¥­® ¯à¨ ãá«®¢¨¨ (12)
«¨èì ¢ á«ãç ¥ � =2 H(C). �®ª ¦¥¬, çâ®, ­¥§ ¢¨á¨¬® ®â ¯®á«¥¤­¥£®, à¥è¥­¨ï â¨¯  � ¢á¥£¤ 
áãé¥áâ¢ãîâ ¯à¨ ãá«®¢¨ïå

aim = � � � = ai;s+1 = 0 8i = 0; 1; : : : ; n; ans = � � � = a�+1;s = 0;

a�s 6= 0; 0 � � � n; s < m; (19)

bnm = � � � = b�+1;m = 0; b�m 6= 0; 0 � � � n:

�á«®¢¨ï (19) ¯à¨ � = n ¡ë«¨ ¢ë¤¥«¥­ë ¢ [5] ¯à¨ ¯®áâà®¥­¨¨ ¤«ï ãà ¢­¥­¨ï (3) à¥è¥­¨©
â¨¯  � (¥á«¨ an0 6= 0) ¨ â ª ­ §ë¢ ¥¬ëå í«¥¬¥­â à­ëå à¥è¥­¨© ¢â®à®£® à®¤  | ®­¨ ¨§ ª« áá 
Ef1;1g.

�ë¤¥«ïï ¢ ¤¢  íâ ¯  ¨§ ®â­®è¥­¨ï B(t)=A(t) £« ¢­ë¥ ç áâ¨ ¯à¨ t1 ! +1, ­ ©¤¥¬

B(t)
A(t)

=
b�m
a�s

t���e(hm�hs)t +
q2
a�s

t����1e(hm�hs)t + �1(t);

£¤¥ q2 = const, �1(t) = O(t����2)e(hm�hs)t ¯à¨ t1 ! +1. �à®¨­â¥£à¨à®¢ ¢ íâ® à ¢¥­áâ¢® ¯®
­¥ª®â®à®¬ã ¯ãâ¨ l[t0; t], ¯à¨ç¥¬ ¯¥à¢®¥ á« £ ¥¬®¥ á¯à ¢  | ¯® ç áâï¬ ¤¢  à § ,   ¢â®à®¥ |
®¤¨­ à §, ¯®«ãç¨¬

Z t

t0

B(p)
A(p)

dp = Bt���e(hm�hs)t + �2(t); B =
b�m

(hm � hs)a�s
� jBjei�;

¯à¨ç¥¬ äã­ªæ¨ï �2(t), ª ª ¨ ¥¥ ¯à®¨§¢®¤­ ï �02(t), ­  «ãç å T (�) = ft2 = � , b(�) � t1 < +1g, �
¨ b(�) | ¯®áâ®ï­­ë¥, ¯à¨ t1 ! +1 ¢¥¤¥â á¥¡ï ª ª O(t����1e(hm�hs)t). �¡®§­ ç¨¢

u(t1; t2) = Re
Z t

t0

B(p)
A(p)

dp;

®æ¥­¨¬ äã­ªæ¨î 
1(t)

j
1(t)j �
1

jA(t)j
eu(t1;t2)

Z t

t0

e�u(t1;t2)j�(t)j jdtj: (20)

� §¡¨¢ ¯ãâì l[t0; t] ­  âà¨ ç áâ¨ l[t0; � ], l[�; � + it2], [� + it2; t1 + it2], ¯®«ãç¨¬

u(t1; t2) = jtj���e(hm�hs)t1(1 + �(t1; t2))jBj cos[� + (hm � hs)t2 + (�� �) arg t] + �(t2);

£¤¥ �(t1; t2)! 0 ¯à¨ t1 ! +1, 8� = t2 = const, j�(t2)j � q3jt2j, q3 = const.
�¯à¥¤¥«¨¬ ç¨á«® � ¨§ ãá«®¢¨ï cos[� + (hm � hs)� + (� � �) arg t] < 0. � ª ª ª arg t ! 0 ¯à¨

t1 ! +1, 8t2 = const, â® ¯à¨ ¤®áâ â®ç­® ¡®«ìè®¬ b(�) äã­ªæ¨ï (�u(t1; t2)) ¤®áâ¨£ ¥â ­ ¨¡®«ìè¥¥
§­ ç¥­¨¥ ¢ ¯à ¢®¬ ª®­æ¥ ¯ãâ¨ l[t0; t], t 2 T (�). �ë­®áï íâ® §­ ç¥­¨¥ §  §­ ª ¨­â¥£à «  ¢ (20),
ãç¨âë¢ ï ®£à ­¨ç¥­­®áâì äã­ªæ¨¨ �(t), ¯®«ãç¨¬

j
1(t)j �M1

jtj+ a

jA(t)j
; M1 = const; a = const > 0; t 2 T (�): (21)

�«ï äã­ªæ¨¨ ¦¥ 
0(t) ¨§ (8), £¤¥ ¯®« £ ¥¬ t0 = c, ­  «ãç å T (�) ¡ã¤¥â ¨¬¥âì ¬¥áâ® ®æ¥­ª 

j
0(t)j �Me�1jtj expf�djtj���e(hm�hs)t1g; t1 � b(�); (22)

£¤¥ �1 > 0, d > 0 | ­¥ª®â®àë¥ ¯®áâ®ï­­ë¥. �æ¥­ª¨ (21) ¨ (22) ãáâ ­ ¢«¨¢ îâáï ¯® â®© ¦¥ áå¥¬¥,
ª ª, ­ ¯à¨¬¥à, ¢ [1], [5], ­® â¥å­¨ç¥áª¨ ­¥áª®«ìª® á«®¦­¥¥. �ç¨âë¢ ¥¬ â ª¦¥  á¨¬¯â®â¨ªã

A(t) = a�st
�ehst(1 + o(1)); t1 ! +1:
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�ãáâì H | ¯¥â«ï, á®áâ®ïé ï ¨§ § ¬ª­ãâ®£® ¯ãâ¨ S(c) ¨ ¤¢®©­®© ªà¨¢®©, ­ ç¨­ îé¥©áï ¢
â®çª¥ c, ¡¥áª®­¥ç­ ï ç áâì ª®â®à®© ¨¤¥â ¯® «ãçã T (�). �®£¤  ¨­â¥£à «

W1(x) =
1
2�i

Z
H


1(t)e
xtdt (23)

áå®¤¨âáï ¢® ¢áïª®¬ á«ãç ¥ ¢ ­¥ª®â®à®© ¯®«ã¯«®áª®áâ¨ x1 < �0 ¨ ®¯à¥¤¥«ï¥â à¥è¥­¨¥ ãà ¢­¥­¨ï
(1). � á¨«ã ¢ë¯®«­¨¬®áâ¨ ãá«®¢¨© (19) ¢áïª®¥ â ª®¥ à¥è¥­¨¥ ï¢«ï¥âáï æ¥«®© äã­ªæ¨¥©. �á«¨
ªà®¬¥ (19) ¢ë¯®«­¥­ë ¨ ãá«®¢¨ï (12), â® ¨­â¥£à «

Z2(x) =
1
2�i

Z
L1


0(t)e
xtdt; (24)

£¤¥ L1 = (�1; c1] + l[c1; � + ib(�)] + [� + ib(�);+1+ ib(�)], ®¯à¥¤¥«ï¥â à¥è¥­¨¥ â¨¯  � ãà ¢­¥­¨ï
(3), ¨ ¯®íâ®¬ã äã­ªæ¨¨ W2(x) = W1(x) + C2Z2(x) á C2 = const 6= 0 ®¯à¥¤¥«ïîâ à¥è¥­¨ï â¨¯  �
ãà ¢­¥­¨ï (1). (� (24) §  ¯ãâì L1 ¬®¦­® ¡à âì ¨ ¯àï¬ãî Im t = � , ®¡å®¤ïéãî ­ã«¨ äã­ªæ¨¨
A(t).) �à¨ â¥å ¦¥ ãá«®¢¨ïå (19) ¨ (12) äã­ªæ¨¨ Y3(x) = Y1(x)�CZ2(x) ¯à¨ ­¥ª®â®à®¬ §­ ç¥­¨¨
C = C3 ®¯à¥¤¥«ïîâ æ¥«ë¥ à¥è¥­¨ï ãà ¢­¥­¨ï (1),   ¯à¨ C 6= C3 | à¥è¥­¨ï â¨¯  �.

�ãáâì �(t) 2 H(C). B á¨«ã â¥®à¥¬ë 2 à¥è¥­¨¥ (23) à áâ¥â ¯à¨ x!1 ¡ëáâà¥¥ ¢áïª®© æ¥«®©
äã­ªæ¨¨ í. â. �®¦­® ãâ¢¥à¦¤ âì, çâ® íâ® ¡ã¤¥â äã­ªæ¨ï ¯¥à¢®£® ¯®àï¤ª  ¬ ªá¨¬ «ì­®£® â¨¯ 
(â. ¥. äã­ªæ¨ï ¨§ ª« áá  Ef1;1g). �«ï ¤®ª § â¥«ìáâ¢ , § ¬¥â¨¢, çâ® �(t) 2 H(K) ¤«ï «î¡ëå
ª®¬¯ ªâ®¢ K, à §®¡ì¥¬ ¯ãâì H ­  âà¨ ç áâ¨: H1 = (+1+ i�; b+ i�) | ¢¥àå­ïï ç áâì ¯¥â«¨ H,
H2 = H�

1 | ­¨¦­ïï ç áâì ¨ H3 | ®áâ «ì­ ï ç áâì ¯ãâ¨ H; H3 | íâ® ª®­¥ç­ ï ¯¥â«ï, ®å¢ âë-
¢ îé ï K, á ­ ç «®¬ ¨ ª®­æ®¬ ¢ â®çª¥ t = � + ib(�). �­ ç¥­¨¥ ¢ë¡à ­­®© ­¥¯à¥àë¢­®© ¢¤®«ì
H ¢¥â¢¨ äã­ªæ¨¨ 
1(t) ¢ â®çª¥ t 2 H2 ¯®á«¥ ®¡å®¤  ¯® H ®¡®§­ ç¨¬ 
�1(t). � á¨«ã ®¤­®§­ ç­®áâ¨
äã­ªæ¨© �(t) ¨ 
0(t), ¨§ (17) ­ ©¤¥¬


�1(t) = 
1(t)� 2�iK1
0(t):

�®£¤  ¨­â¥£à « (23) ¯¥à¥¯¨è¥âáï ¢ ¢¨¤¥

W1(x) =
1
2�i

Z
H3


1(t)e
xtdt�K1

Z
H2


0(t)e
xtdt: (25)

�­â¥£à « ¯® ª®­¥ç­®© ¯¥â«¥ H3 ®¯à¥¤¥«ï¥â æ¥«ãî äã­ªæ¨î ¨§ ª« áá  E[1; �], £¤¥ � = max jtj
8t 2 H3,   ¨­â¥£à « ¯® «ãçã H2 (¥£® ®¡®§­ ç¨¬ ç¥à¥§ W �

1 (x)) ¬®¦¥¬ ®æ¥­¨âì, ¨á¯®«ì§ãï (22), ¯®
 ­ «®£¨¨ á [5]. � à¥§ã«ìâ â¥ ¯®«ãç¨¬

jW �
1 (x)j �M expfdjxj + qx1 ln jx1jg;

£¤¥ q = 1=(hm � hs), ¥á«¨ x1 � 1, ¨«¨ q = 0, ¥á«¨ x1 � 1. �âáî¤  ¨ ¨§ â¥®à¥¬ë 2 á«¥¤ã¥â, çâ®
W1(x) 2 Ef1;1g, ¥á«¨ K1 6= 0.

�â¬¥â¨¬, çâ® ¯à¨ ãá«®¢¨¨ �(t) 2 H(K) ¤«ï ¨­â¥£à «  (18) â ª¦¥ á¯à ¢¥¤«¨¢® ¯à¥¤áâ ¢«¥­¨¥
¢¨¤  (25), ¢ á¨«ã ç¥£® ¯à¨ K1 = 0 ¡ã¤¥¬ ¨¬¥âì

Y1(x) =W1(x) =
1
2�i

Z
S(c)


1(t)extdt

| íâ® ¡ã¤ãâ æ¥«ë¥ äã­ªæ¨¨ ¨§ ª« áá  �(K), çâ® á®®â¢¥âáâ¢ã¥â â¥®à¥¬¥ 2.

5. �¥§î¬¨àãï áª § ­­®¥ ¢ ¯¯. 3{4, ¯à¨å®¤¨¬ ª á«¥¤ãîé¨¬ à¥§ã«ìâ â ¬.

�¥®à¥¬  3. � á«ãç ¥ (12) ¯à¨ ¢ë¯®«­¥­¨¨ «¨¡® �(t) =2 H(C), «¨¡® (19) ®¤­®à®¤­®¥ ãà ¢­¥­¨¥
(3) ¨¬¥¥â à¥è¥­¨ï â¨¯  �.

�¥®à¥¬  4. �ãáâì F (x) 2 �(K). �®£¤ 

1. ¯à¨ ãá«®¢¨¨ (12) ãà ¢­¥­¨¥ (1) ¢á¥£¤  ¨¬¥¥â à¥è¥­¨¥, à¥£ã«ïà­®¥ ¢ ¯à ¢®© ¯®«ã¯«®áª®-
áâ¨ Re x > Re��, ¯à¨ç¥¬ ¢ á«ãç ¥ �(t) =2 H(C) áãé¥áâ¢ãîâ ª ª à¥è¥­¨ï â¨¯  �, â ª
¨ æ¥«ë¥ à¥è¥­¨ï ;
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2. ¯à¨ ãá«®¢¨¨ (19) ãà ¢­¥­¨¥ (1) ¢á¥£¤  ¨¬¥¥â à¥è¥­¨¥ ¢ ¢¨¤¥ æ¥«®© äã­ªæ¨¨,   ¯à¨ ¤®-
¯®«­¨â¥«ì­®¬ ãá«®¢¨¨ (12) áãé¥áâ¢ãîâ ¨ à¥è¥­¨ï â¨¯  �;

3. ¯à¨ á®¢¬¥áâ­®¬ ¢ë¯®«­¥­¨¨ ãá«®¢¨© �(t) 2 H(C) ¨ (19) ¢ á«ãç ¥ K1 6= 0 æ¥«ë¥ à¥è¥­¨ï
ãà ¢­¥­¨ï (1) à áâãâ ¡ëáâà¥¥ ¢áïª®© äã­ªæ¨¨ ¨§ ª« áá  E[1;1) ¨ áãé¥áâ¢ãîâ à¥è¥­¨ï
¨§ ª« áá  Ef1;1g.

�â¬¥â¨¬, çâ® ¯à¨ ãá«®¢¨¨ (19) ãà ¢­¥­¨¥ (1) ­¥ ¢ëà®¦¤ ¥âáï ¢ ®¡ëç­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥
ãà ¢­¥­¨¥, ¨ ¯®íâ®¬ã ª ¯®á«¥¤­¨¬ ­¥ ®â­®áïâáï á®®â¢¥âáâ¢ãîé¨¥ ¯®«®¦¥­¨ï â¥®à¥¬ë 4.

6. � â¥®à¥¬ å 3 ¨ 4 à¥çì ¨¤¥â ® à¥è¥­¨ïå,  ­ «¨â¨ç¥áª¨å ¢ ª ª®©-«¨¡® ¯à ¢®© ¯®«ã¯«®áª®áâ¨
Rex > 
1. T ª¨¥ à¥è¥­¨ï á¢ï§ ­ë á ãá«®¢¨ï¬¨ ­  ª®íää¨æ¨¥­âë ai0. �®£¤   ­ «®£¨ç­ë¥ ä ªâë
¬®¦­® ¢ëáª § âì ¨ ® à¥è¥­¨ïå,  ­ «¨â¨ç¥áª¨å ¢ «¥¢®© ¯®«ã¯«®áª®áâ¨ Re x < 
2 | ¨ íâ® ¡ã¤¥â
á¢ï§ ­® á ãá«®¢¨ï¬¨ ­  ª®íää¨æ¨¥­âë aim. �¯à®ç¥¬, íâ¨ § ¤ ç¨ á¢®¤ïâáï ®¤­  ª ¤àã£®© ¢
à¥§ã«ìâ â¥ ¯à¥®¡à §®¢ ­¨ï ãà ¢­¥­¨ï (1) á ¯®¬®éìî § ¬¥­ x+ hm = �z, y(�z) = w(z).

�â¬¥â¨¬ ç áâì â ª¨å ä ªâ®¢. �«ï áãé¥áâ¢®¢ ­¨ï à¥è¥­¨© â¨¯  �� ãà ¢­¥­¨ï (1) á F (x) 2
H(C) ­¥®¡å®¤¨¬ë ãá«®¢¨ï

jaimj+ jbimj = 0 8i = n; n� 1; : : : ; p+ 1; apm 6= 0; 0 � p � n: (26)

�à¨ íâ®¬, ¥á«¨ �(t) =2 H(C), à¥è¥­¨ï â¨¯  �� ­  á ¬®¬ ¤¥«¥ áãé¥áâ¢ãîâ. � ª¨¥ à¥è¥­¨ï
ï¢«ïîâáï äã­ªæ¨ï¬¨,  ­ «¨â¨ç¥áª¨¬¨ ¢® ¢á¥© ¯«®áª®áâ¨ á à §à¥§®¬ ¯® £®à¨§®­â «ì­®¬ã «ãçã
U2 = [��;+1+ i Im��), ¯à¨ç¥¬ â®çª  �� = �bpm=apm + hm ®¡ï§ â¥«ì­® ï¢«ï¥âáï ®á®¡®©.

�à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨©

ai0 = � � � = ai;r�1 = 0 8i = 0; 1; : : : ; n; anr = � � � = aq+1;r = 0; r > 0;
aqr 6= 0 (0 � q � n); bn0 = � � � = bt+1;0 = 0; bt;0 6= 0 (0 � t � n)

(27)

ãà ¢­¥­¨¥ (1) á F (x) 2 E[1;1) ¢á¥£¤  ¨¬¥¥â æ¥«ë¥ à¥è¥­¨ï ¨ ®­¨ ¯à¨ K1 6= 0 à áâãâ ¡ëáâà¥¥
¢áïª®© æ¥«®© äã­ªæ¨¨ í. â.,   ¯à¨ á®¢¬¥áâ­®¬ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (26) ¨ (27) ¢á¥£¤  áãé¥áâ¢ãîâ
¨ à¥è¥­¨ï â¨¯  ��.

7. �«ï ãà ¢­¥­¨ï (11) á s = 0 ¯à¨ ãá«®¢¨¨ A(�) 6= 0 ç áâ­ë¥ à¥è¥­¨ï ¬®¦­® ¯®áâà®¨âì ¢
§­ ç¨â¥«ì­® ¡®«¥¥ ¯à®áâ®© ä®à¬¥, ¨¬¥­­®,

y(x) =M

Z
S


0(t)e
xtdt: (28)

�¤¥áì 
0(t) | § ¤ ­­ ï äã­ªæ¨ï ¨§ (8),   ¯®áâ®ï­­ ï M ¨ ¯ãâì S ¯®¤«¥¦ â ®¯à¥¤¥«¥­¨î ¨§
ãá«®¢¨ï

MA(t)
0(t)e
xt
��
S
= {e�x; (29)

ª®â®à®¥ ¯®«ãç ¥âáï â ª ¦¥, ª ª ¨ (7), á ãç¥â®¬ T [
0(t)] � 0.
� ¯®¬®éìî ¯®«ãç¥­­ëå ¢ëè¥ ®æ¥­®ª äã­ªæ¨¨ 
0(t) ¬®¦­® ¯à®¢¥à¨âì, çâ® ãá«®¢¨¥ (29) ¡ã¤¥â

¢ë¯®«­¥­®, ­ ¯à¨¬¥à, ¢ á«¥¤ãîé¨å á«ãç ïå.
 ) �ãáâì ¢ë¯®«­¥­® ãá«®¢¨¥ (12), ¨ ¯à®áâ®© ¯ãâì S = l(�1; �] ¨¤¥â ¨§ �1 ¢ â®çªã � ¯®

«ãçã (�1; c1] ¨ ¤ «¥¥ ¯® ª®­¥ç­®¬ã ãç áâªã l[c1; �],   ç¨á«® M = {=(A(�)
0(�)) � M0. �®£¤ 
¨­â¥£à « (28) ®¯à¥¤¥«¨â à¥è¥­¨¥ â¨¯  � ãà ¢­¥­¨ï (11).

¡) �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (19), ¨ ¯à®áâ®© ¯ãâì S = S� ¨¤¥â ¯® «ãçã T (�) ¨§ ¡¥áª®­¥ç­®áâ¨
¢ â®çªã b(�) + i� ¨ ®â ­¥¥ ¤ «¥¥ ¢ â®çªã �. �®£¤  ¯à¨ â®¬ ¦¥ §­ ç¥­¨¨ M = M0 ¨­â¥£à « (28)
áå®¤¨âáï 8x ¨ ®¯à¥¤¥«ï¥â æ¥«®¥ à¥è¥­¨¥ (ãà ¢­¥­¨ï (11) á s = 0).

�­â¥à¥á­® ®â¬¥â¨âì á«¥¤ãîé¥¥. �®áª®«ìªã A(�) 6= 0 , â® ç¨á«® K1 � {�(�) 6= 0, ¯®íâ®¬ã
¢ á«ãç ¥ �(t) 2 H(C) ¨­â¥£à « (28) ®¯à¥¤¥«¨â à¥è¥­¨¥ ¨§ ª« áá  Ef1;1g. � ª ç¥à¥§ á¢®©áâ¢ 
à¥è¥­¨© ãà ¢­¥­¨ï (1) (á¬. â¥®à¥¬ã 4) § ª«îç ¥¬, çâ® äã­ªæ¨ï, ®¯à¥¤¥«ï¥¬ ï ¨­â¥£à «®¬ ¢¨¤ 
(28) ¯® ¯ãâ¨ S = S�, ï¢«ï¥âáï æ¥«®© äã­ªæ¨¥© ¯¥à¢®£® ¯®àï¤ª  ¬ ªá¨¬ «ì­®£® â¨¯ .
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8. �à¨¬¥àë. 1) �ãáâì �u(x) = u(x+1)�u(x), �ku = �(�k�1u). �«ï à §­®áâ­®£® ãà ¢­¥­¨ï
x�mu(x) = 1 ¢ë¯®«­ï¥âáï ãá«®¢¨¥ (4) (n = 0). �­® ¨¬¥¥â á«¥¤ãîé¥¥ à¥è¥­¨¥ â¨¯  � (á ®á®¡ë¬¨
â®çª ¬¨ x = 0;�1;�2; : : : ): u(x) = Pm�1(x)	(x), £¤¥ Pm�1(x) = (x�1)(x�2) � � � (x�m+1)=(m+1)!,
	(x) = �0(x)=�(x) | «®£ à¨ä¬¨ç¥áª ï ¯à®¨§¢®¤­ ï £ ¬¬ -äã­ªæ¨¨ �©«¥à  �(x), ¨ à¥è¥­¨¥
â¨¯  ��: u�(x) = Pm�1(x)	(m � x) (á ®á®¡ë¬¨ â®çª ¬¨ x = m;m + 1; : : : ). �¥è¥­¨© ¢ ª« áá¥
æ¥«ëå äã­ªæ¨© ­¥â.

2) �«ï à §­®áâ­®£® ãà ¢­¥­¨ï y(x + 1) � xy(x) = 1 ¢ë¯®«­ïîâáï ãá«®¢¨ï ¢¨¤  (12), (19)
(n = 0). �­® ¨¬¥¥â à¥è¥­¨ï

y1(x) = �e

Z 0

�1

exp(�et)extdt ¨ y2(x) = �e

Z 0

+1

exp(�et)extdt:

�§ ­¨å ¯¥à¢®¥ | â¨¯  �, ¢â®à®¥ | æ¥«®¥ ¨§ ª« áá  Ef1;1g. �â® | ­¥¯®«­ë¥ £ ¬¬ -äã­ªæ¨¨
([2], c. 103), ®¡ëç­® ¨å § ¯¨áë¢ îâ ¢ ¢¨¤¥ ¨­â¥£à «®¢, ¯®«ãç îé¨åáï ¨§ ãª § ­­ëå ¢ à¥§ã«ìâ â¥
§ ¬¥­ë et = �.

3) �®§ì¬¥¬ ãà ¢­¥­¨¥ (3) á B(t) = (�+1)A0(t), � = 0; 1; 2; : : : �®£¤  
0(t) = (A(t))�. �®­ïâ­®,
çâ® à¥è¥­¨ï â¨¯  � ¬®£ãâ áãé¥áâ¢®¢ âì ¨ ª®£¤  an0 = 0, â®ç­¥¥, ª®£¤  ¢ë¯®«­ïîâáï ãá«®¢¨ï (12)
á � < n: ¤®áâ â®ç­® ¢§ïâì ª¢ §¨¯®«¨­®¬ A(t) á â ª¨¬ á¢®©áâ¢®¬. � ¯à¨¬¥à, ¬®¦­® à áá¬®âà¥âì
ãà ¢­¥­¨¥ (3) á A(t) = t2et+ t, � = 0; A(t) = te2t+ t2et+ t, � = 0 (§¤¥áì ¢ë¯®«­ïîâáï ®¡  ãá«®¢¨ï:
(12) á � < n ¨ (26) á p < n), ¯à¨ íâ®¬ à¥è¥­¨¥¬ ¡ã¤¥â y(x) = 1=x. �«ãç î A(t) = tet + 1, � = 0
á®®â¢¥âáâ¢ã¥â ãà ¢­¥­¨¥ (x + 1)y0(x + 1) + y(x + 1) + xy(x) = 0 á à¥è¥­¨¥¬ y(x) = ex�0=x, £¤¥
�0e

�0 + 1 = 0.
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