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� áá¬®âà¨¬ á¨áâ¥¬ã

xn =
nX

k=0

An�kxk + fn; n � 0; (1)

£¤¥ fxng, ffng | ¯®á«¥¤®¢ â¥«ì­®áâ¨ m-¬¥à­ëå ¢¥ªâ®à®¢, fAng | ¯®á«¥¤®¢ â¥«ì­®áâì m �m-

¬ âà¨æ â ª ï, çâ® àï¤ A =
1P
k=0

Ak áå®¤¨âáï.

�á«¨ D(z) =
�
I �

1P
k=0

zkAk

��1
­¥ ¨¬¥¥â ®á®¡ëå â®ç¥ª ¢ ªàã£¥ jzj � 1, â®, ª ª á«¥¤ã¥â ¨§

â¥®à¥¬ë 2 [1], ¯à¨ fn = f + o(1), n!1, à¥è¥­¨¥ xn = x+ o(1), n!1.
�§¢¥áâ­® ¯®¢¥¤¥­¨¥ xn ¨ ¢ á«ãç ¥, ª®£¤  D(z) ¨¬¥¥â ¢ ¥¤¨­¨ç­®¬ ªàã£¥ ª®­¥ç­®¥ ç¨á«®

¯®«îá®¢. �¤¥áì ¡ã¤¥â à áá¬®âà¥­ á«ãç ©, ª®£¤  D(z) ¨¬¥¥â áãé¥áâ¢¥­­® ®á®¡ãî â®çªã.
� «¥¥ ¯à¥¤¯®« £ ¥âáï, çâ® An � 0,1) A > 0 ¨ j�j(A)j � 1, ¯à¨ç¥¬, ­ ¯à¨¬¥à, j�1(A)j = 1, £¤¥

�j(A) | á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ¬ âà¨æë A. �®£¤  ¢ á¨«ã â¥®à¥¬ë �¥àà®­  [2], [3] �1(A) = 1,
�1(A) | ¯à®áâ®© ª®à¥­ì å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ï ¨ j�j(A)j < 1 ¯à¨ j = 2; : : : ;m. �á«¨

àï¤
1P
k=0

kAk áå®¤¨âáï, â® D(z) ¨¬¥¥â ¢ â®çª¥ z = 1 ¥¤¨­áâ¢¥­­ë© ¯®«îá ¨ íâ® ¯®«îá ¯¥à¢®£®

¯®àï¤ª . �®íâ®¬ã ¨§ fn = f + o(1), n ! 1, á«¥¤ã¥â xn = n[Bf + o(1)], £¤¥ B | ­¥ª®â®à ï

¬ âà¨æ  (á¬. â¥®à¥¬ã 3 [1]). �á«¨ ¦¥ àï¤
1P
k=0

kAk à áå®¤¨âáï, â® ¬®¦­® «¨èì ãâ¢¥à¦¤ âì, çâ®

ãà ¢­¥­¨¥ (1) ­¥ãáâ®©ç¨¢® ¨ ¥á«¨ fn = const 6= 0, â® jxnj ! 1 ¯à¨ n!1.

�¤­ ª®, ª ª ¨ ¢ á«ãç ¥ ¨­â¥£à «ì­ëå ãà ¢­¥­¨© (á¬., ­ ¯à., [4]{[6]), ¥á«¨ àï¤
1P
k=0

kAk à áå®-

¤¨âáï, ­® �n =
1P
k=n

Ak ®¯à¥¤¥«¥­­ë¬ ®¡à §®¬ áâà¥¬¨âáï ª ­ã«î, â® ¤«ï à¥è¥­¨ï ¬®¦­® ãª § âì

áª®à®áâì, á ª®â®à®© xn !1. �â®¬ã ¨ ¯®á¢ïé¥­  ¤ ­­ ï áâ âìï. �¡ëç­® â ª®£® à®¤  à¥§ã«ìâ âë
¯®«ãç îâáï ¨§ â ã¡¥à®¢ëå â¥®à¥¬ ¤«ï ¯à¥®¡à §®¢ ­¨© � ¯« á  ¨«¨ ¯à®¨§¢®¤ïé¨å äã­ªæ¨©.
�¤¥áì ¡ã¤¥â ¨á¯®«ì§®¢ ­ ¨­®© ¯®¤å®¤. � ¥£® ®á­®¢¥ «¥¦¨â

�¥¬¬  (áà. [5]). �ãáâì �n =
1P
k=n

Ak > 0, n � 0, j�j(A)j � 1, ¯à¨ç¥¬ �1(A) = 1. �ãáâì, ¤ «¥¥,

­ ç¨­ ï á ­¥ª®â®à®£® ­®¬¥à , fn > 0 ¨ à¥è¥­¨¥ ãà ¢­¥­¨ï (1) xn ! 1 ¯à¨ n ! 1. �ãáâì

'n = o(fn), n!1, ¨ yn =
nP

k=0
An�kyk + 'n, n � 0, â®£¤  yn = o(xn), n!1.

�¯à ¢¥¤«¨¢ 

1) �á¥ ®¯¥à æ¨¨ ¨ á®®â­®è¥­¨ï ¬¥¦¤ã ¬ âà¨æ ¬¨ ¨ ¢¥ªâ®à ¬¨ ¯®­¨¬ îâáï ¯®ª®¬¯®­¥­â­®. � ¯à¨¬¥à,

A = fakjg > 0 ®§­ ç ¥â, çâ® akj > 0, k; j = 1; : : : ;m.
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�¥®à¥¬ . �ãáâì j�j(A)j � 1, �1(A) = 1, �n =
1P
k=n

Ak > 0, n � 0, ¨ �n = (B + o(1))n��L(n),

n!1, £¤¥ B 6= 0, � 2 (0; 1), L(t) | ¬¥¤«¥­­® ¬¥­ïîé ïáï äã­ªæ¨ï, â. ¥. â ª ï äã­ªæ¨ï, çâ®

lim
t!1

L(ct)

L(t)
= 1 ¯à¨ «î¡®¬ c > 0 [4].

�®£¤  ¨§ fn = f + o(1), n!1, á«¥¤ã¥â

xn =
�
�
sin��
��

u+ o(1)
�
n�

L(n)
; n!1;

£¤¥ u | ¯®«®¦¨â¥«ì­ë© á®¡áâ¢¥­­ë© ¢¥ªâ®à ¬ âà¨æë A, á®®â¢¥âáâ¢ãîé¨© �1(A),   � â -

ª®¢®, çâ® f � �Bu 2 Im(I �A).

�â¢¥à¦¤¥­¨¥ á«¥¤ã¥â ¨§ «¥¬¬ë ¨ â®£®, çâ® ¥á«¨

yn =
n�

L(n)
�u+ c; � 2 R; c 2 Rm;

â®

'n = yn �
nX

k=0

An�kyk =
���

sin��
Bu+ (I �A)c+ o(1); n!1:

�®¤à®¡­ë¥ ¤®ª § â¥«ìáâ¢  ¨§«®¦¥­ë ¢ [7].
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