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� áá¬®âà¨¬ ãà ¢­¥­¨¥

x(t) =
Z t

0

nX
j=1

Kj(t� s)aj(s)x(s)ds+ f(t); (1)

£¤¥ Kj , aj , f | ­¥¯à¥àë¢­ë¥ ­  [0;1) ª®¬¯«¥ªá­®§­ ç­ë¥ äã­ªæ¨¨.
�á«¨ aj(t) = const ¨ Kj 2 L1[0;1), â®  á¨¬¯â®â¨ª  à¥è¥­¨© ãà ¢­¥­¨ï (1) å®à®è® ¨§ãç¥­ 

(á¬., ­ ¯à., [1]{[4]). �«ï ¯¥à¨®¤¨ç¥áª¨å äã­ªæ¨© aj(t)  á¨¬¯â®â¨ª  à¥è¥­¨© ¨§ãç « áì ¢ [5], [6]. �
¤ ­­®© áâ âì¥ à áá¬®âà¥­ á«ãç ©, ª®£¤  aj(t) ¨¬¥îâ  á¨¬¯â®â¨ç¥áª®¥ à §«®¦¥­¨¥ ¯® áâ¥¯¥­­®©
èª «¥ ¢ ®ªà¥áâ­®áâ¨ +1:

aj(t) � aj0 +
aj1

t+ 1
+ � � �+

ajk

(t+ 1)k
+ � � � ; t!1: (2)

(�á¯®«ì§®¢ ­¨¥ áâ¥¯¥­¥© (t+ 1)k ¢¬¥áâ® tk ¢ë§¢ ­® «¨èì â¥å­¨ç¥áª¨¬¨ ã¤®¡áâ¢ ¬¨.)
�à¥¤¯®«®¦¨¬, çâ® ¯à¨ ¢á¥å ¤®áâ â®ç­® ¬ «ëå � > 0 ¨ ­¥ª®â®à®¬ �

e��tKj(t) 2 L1[0;1); Kj(t) = O(e�t); f(t) = O(e�t): (3)

�¡®§­ ç¨¬ ç¥à¥§ �l à á¯®«®¦¥­­ë¥ ¢ ¯®«ã¯«®áª®áâ¨ Re z � 0 ª®à­¨ ãà ¢­¥­¨ï

nX
j=1

aj0cKj(z) = 1; (4)

£¤¥ cKj(z) =
1R
0

e�ztKj(t)dt { ¯à¥®¡à §®¢ ­¨¥ � ¯« á , ¨ ¯ãáâì �1; � � � ; �r | ¢á¥ ª®à­¨ ãà ¢­¥-

­¨ï (4), ¤«ï ª®â®àëå Re�k = � = max
l

Re�l.

�¡®§­ ç¨¬ ç¥à¥§ Ak =
n
u(t) 2 C[0;1) : u(t) =

kP
j=0

uj

(t+1)j
+ o( 1

(t+1)k
)
o
¨ A1 =

1T
k=0

Ak. � ª¨¬

®¡à §®¬, ãá«®¢¨¥ (2) ®§­ ç ¥â, çâ® aj 2 A1.
�á­®¢­®© à¥§ã«ìâ â ¯à¥¤áâ ¢«ï¥â

�¥®à¥¬ . �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (2) ¨ (3) á � < � ¨ ¢á¥ ª®à­¨ �1; : : : ; �r ¯à®áâë¥. �®£¤ 

à¥è¥­¨¥ x(t) ãà ¢­¥­¨ï (1) ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥

x(t) =
rX

j=1

e�j t(t+ 1)�j bj(t);

£¤¥ �j { ­¥ª®â®àë¥ ª®¬¯«¥ªá­ë¥ ç¨á« ,   bj 2 A1.
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� ¬¥â¨¬, çâ® ¯à¨ r > 1 äã­ªæ¨¨ bj(t) ®¯à¥¤¥«ïîâáï ­¥®¤­®§­ ç­®. � ¯à¨¬¥à, äã­ªæ¨¨ b1
¨ b2 ¬®¦­® § ¬¥­¨âì ­  b1(t) + (t + 1)��1e�(c+�1)t ¨ b2(t) � (t + 1)��2e�(c+�2)t, c > 0. �¤­ ª®
¬®¦­® ¯®ª § âì, çâ® ¯à¨ ª ¦¤®¬ j ª®íää¨æ¨¥­âë  á¨¬¯â®â¨ç¥áª®£® à §«®¦¥­¨ï à §«¨ç­ëå
bj(t) ®¤¨­ ª®¢ë.

�®ª ¦¥¬ á­ ç «  âà¨ «¥¬¬ë.

�¥¬¬  1. �à ¢­¥­¨¥ (1) íª¢¨¢ «¥­â­® ­¥ª®â®à®¬ã ãà ¢­¥­¨î ¢¨¤ 

x(t) =
Z t

0

H(t; s)x(s)ds+
rX

j=1

Z t

0

Gj(t; s)
Z s

0

H(s; �)x(�)d�ds +
rX

j=1

e�j t(t+ 1)�jyj(t); (5)

£¤¥ H(t; s) =
nP
l=1

hl(t � s)
l(s)
s+1

, Gj(t; s) = e�j (t�s)( t+1
s+1

)�juj(t)
vj(s)

s+1
, �j | ­¥ª®â®àë¥ ª®¬¯«¥ªá­ë¥

ç¨á« , 
l; uj ; vj ; yj 2 A1, hl(t) = o(e(��")t).

�®ª § â¥«ìáâ¢®. �®«®¦¨¬ K�(t) = e��t
nP

j=1
aj0Kj(t), £¤¥ � � 0. �ãáâì � > 0, ¤®áâ â®ç­®

¬ «® ¨ â ª®¢®, çâ® ãà ¢­¥­¨¥ (4) ­¥ ¨¬¥¥â ª®à­¥© ­  ¯àï¬®© Re z = �. �®£¤  ãà ¢­¥­¨¥ (4)
¨¬¥¥â ¢ ¯®«ã¯«®áª®áâ¨ Re z � � ª®­¥ç­®¥ ç¨á«® ª®à­¥© �1; : : : ; �m æ¥«®© ªà â­®áâ¨. �ç¥¢¨¤­®,
ãà ¢­¥­¨¥ cK�(z) = 1 ¨¬¥¥â ¢ ¯®«ã¯«®áª®áâ¨ Re z � 0 ª®à­¨ �1 � �; : : : ; �m � � ¨ ¯®â®¬ã (á¬.,
­ ¯à., [1]) à¥§®«ì¢¥­â  R�(t) ï¤à  K�(t) ¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥

R�(t) = R0(t) +
rX

j=1

cje
(�j��)t + e(����"1)t�(t) +R0(t) �

� rX
j=1

cje
(�j��)t + e(����"1)t�(t)

�
;

£¤¥ h(t) � g(t) =
tR
0

h(t� s)g(s)ds, R0 2 L1[0;1), 0 < "1 < ��max
j>r

Re �j ,   �(t) = o(1).

� ª ª ª R0(t) � e(�j��)t = ce(�j��)t + o(1),  

R0(t) � e(����"1)t�(t) = e(����"1)t
Z t

0

e�(����"1)(t�s)R0(t� s)�(s)ds = e(����"1)to(1);

â® R�(t) =
rP

j=1
cje

(�j��)t + o(e(����"1)t) +R0(t). �¥§®«ì¢¥­â  R(t) ï¤à  K0(t) =
nP

j=1
aj0Kj(t) á¢ï§ ­ 

á R�(t) à ¢¥­áâ¢®¬ R(t) = e�tR�(t). �«¥¤®¢ â¥«ì­®,

R(t) =
rX

j=1

cje
�jt + o(e(��"1)t) + e�tR0(t): (6)

� ¯¨áë¢ ï ãà ¢­¥­¨¥ (1) ¢ ¢¨¤¥

x(t)�K0(t) � x(t) =
nX

j=1

Kj(t) � [(aj(t)� aj0)x(t)] + f(t)

¨ ¨á¯®«ì§ãï à¥§®«ì¢¥­âã R(t) ï¤à  K0, ­ ©¤¥¬

x(t) =
nX

j=1

[Kj(t) +R(t) �Kj(t)] � [(aj(t)� aj0)x(t)] + f(t) +R(t) � f(t): (7)

� ¬¥â¨¬, çâ® ¥á«¨ � < �, � + "1 < �, " < ���

2
¨ 0 < " < "1, â® e�tR0(t) � e�tO(1) = O(e�t) =

o(e(��")t),

e�jt � e�tO(1) = e�jt
Z 1

0
e�(�j��)sO(1)ds� e�jt

Z 1

t

e�
���

2
se�

���

2
sO(1)ds =

= ce�j t + e(��
���
2

)to(1) = ce�j t + o(e(��")t)
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¨ e(��"1)to(1) � e�tO(1) = e(��"1)tO(1) = o(e(��")t). �âáî¤  ¨§ (3), (6) ¨ (7) ¯®«ãç¨¬

x(t) =
rX

j=1

e�j t �
�j(t)
t+ 1

x(t) +
nX
l=1

hl(t) �

l(t)
t+ 1

x(t) +
rX

j=1

kje
�j t + h0(t);

£¤¥ �j ; 
l 2 A1, hl(t) = o(e(��")t), l = 0; : : : ; n, j = 1; : : : ; r. �®«®¦¨¬

 j(t) = kje
�j t + e�j t �

�j(t)
t+ 1

x(t);

p(t) = h0(t) +
nX
l=1

hl(t) �

l(t)
t+ 1

x(t) = h0(t) +
Z t

0
H(t; s)x(s)ds;

 (t) = ( 1(t); : : : ;  r(t))
T ; k = (k1; : : : ; kr)

T ; �(t) = (�1(t); : : : ; �r(t))
T ;

(aT | ¢¥ªâ®à-áâ®«¡¥æ, âà ­á¯®­¨à®¢ ­­ë© a), � = diag(�j) ¨ A(t) = (Ajl(t)) á Ajl(t) = �j(t).
�®£¤ 

 (t) = e�tk +
Z t

0

e�(t�s)
A(s)
s+ 1

 (s)ds+
Z t

0

e�(t�s)
�(s)
s+ 1

p(s)ds;

®âªã¤ 

 0(t) =
�
�+

A(t)
t+ 1

�
 (t) +

�(t)
t+ 1

p(t): (8)

�® ä®à¬ã«¥ �®è¨

 (t) = Y (t)Y �1(0) (0) +
Z t

0

Y (t)Y �1(s)
�(s)
s+ 1

p(s)ds;

£¤¥ Y (t) | äã­¤ ¬¥­â «ì­ ï ¬ âà¨æ  á¨áâ¥¬ë (8). � á¨«ã ¨§¢¥áâ­®© â¥®à¥¬ë (á¬., ­ ¯à., [7],
£«. V) ¢ ª ç¥áâ¢¥ Y (t) ¬®¦­® ¢ë¡à âì ¬ âà¨æã ¢¨¤  Y (t) = D(t) diag(e�j t(t + 1)�j ) á ­¥¢ëà®-
¦¤¥­­®© ¬ âà¨æ¥© D(t) 2 A1, ¯à¨ç¥¬ detD(1) = det lim

t!1
D(t) 6= 0. �®£¤  D�1(t) 2 A1 ¨

v(t) = D�1(t)�(t) 2 A1. �®íâ®¬ã

Y (t)Y �1(s)�(s) = D(t) diag
�
e�j (t�s)

�
t+ 1
s+ 1

��j�
v(s) =

0
BBBBB@

rP
j=1

e�j (t�s)( t+1
s+1

)�jd1j(t)vj(s)

...
rP

j=1
e�j (t�s)( t+1

s+1
)�jdrj(t)vj(s)

1
CCCCCA ;

£¤¥ dkj ; vj 2 A1. �®¤áâ ¢«ïï íâ®â ¢¥ªâ®à ¢ ä®à¬ã«ã �®è¨ ¨ ¨á¯®«ì§ãï â®â ä ªâ, çâ®Z t

0

Gj(t; s)h0(s)ds = e�j t(t+ 1)�juj(t)
� Z 1

0

e�"so((s+ 1)��j�1)ds�

�

Z 1

t

e�"so((s+ 1)��j�1)ds
�
= e�jt(t+ 1)�juj(t)[cj + o(e�

"
2
t)];

­ ©¤¥¬ (¯à¨ uj(t) =
rP

k=1
dkj(t))

x(t) =
rX

k=1

 k(t) + p(t) =
rX

j=1

e�j t(t+ 1)�jyj(t) +

+
Z t

0
H(t; s)x(s)ds+

rX
j=1

Z t

0
Gj(t; s)

Z s

0
H(s; �)x(�)d�ds: �
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�¥¬¬  2. �ãáâì h(t) = O(e�"t), " > 0, � { ª®¬¯«¥ªá­®¥ ç¨á«®. �®£¤ 

h(t) � (t+ 1)� = (t+ 1)�v(t); v 2 A1;

h(t) � O((t+ 1)�) = O((t+ 1)�); h(t) � o((t+ 1)�) = o((t+ 1)�):

�®ª § â¥«ìáâ¢®. � ª ª ª äã­ªæ¨ï e
�"
2
(t�s)( s+1

t+1
)� ®£à ­¨ç¥­  ¯à¨ 0 � s � t <1, â®

(t+ 1)��[h(t) � o((t+ 1)�)] = O(1)
Z t

0
e
�"
2
(t�s)o(1)ds = o(1);

çâ® ¤®ª §ë¢ ¥â ¯®á«¥¤­¥¥ ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë. �­ «®£¨ç­® ¤®ª §ë¢ ¥âáï ¨ ¢â®à®¥ ãâ¢¥à¦¤¥-
­¨¥. � ª®­¥æ, ¨­â¥£à¨àãï ¤®áâ â®ç­®¥ ç¨á«® à § ¯® ç áâï¬, ¯®«ãç¨¬

h(t) � (t+ 1)� =
Z t

0

(t� s+ 1)�h(s)ds =
kX

j=0

cj(t+ 1)��j +

+
kX

j=0

bj

Z 1

t

(t� �)jh(�)d� + c

Z t

0

(t� s+ 1)��k�1
Z 1

s

(� � s)kh(�)d�ds:

� ª ª ª
1R
t

(t � �)jh(�)d� =
1R
0

(��)jh(t + �)d� = O(e�"t), â® ¢â®à®¥ á« £ ¥¬®¥ ¢ h(t) � (t + 1)� ¥áâì

O(e�"t),   ¯®á«¥¤­¥¥ | O((t+ 1)��k�1). �¥¬ á ¬ë¬ ¤®ª § ­® ¨ ¯¥à¢®¥ ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë.

�¥¬¬  3. �«ï «î¡®£® ª®¬¯«¥ªá­®£® �, ¤¥©áâ¢¨â¥«ì­®£® 
 6= 0 ¨ ­ âãà «ì­®£® k

Z t

0
ei
s(s+ 1)�ds = ck + ei
t(t+ 1)�u(t); u 2 Ak; ck = const :

�®ª § â¥«ìáâ¢®. �ãáâì k > Re�. �­â¥£à¨àãï ¯® ç áâï¬ k + 2 à § , ¯®«ãç¨¬

Z t

0

ei
s(s+ 1)�ds = ei
t
k+1X
j=0

aj(t+ 1)��j + b0 + b1

� Z 1

0

ei
s(s+ 1)��k�2ds�
Z 1

t

ei
s(s+ 1)��k�2ds
�
:

�áâ «®áì § ¬¥â¨âì, çâ®����
Z 1

t

ei
s(s+ 1)��k�2ds
���� �

Z 1

t

(s+ 1)Re��k�2ds = c(t+ 1)Re��k�1: �

�®ª § â¥«ìáâ¢® â¥®à¥¬ë. �®ª ¦¥¬, çâ® ¤«ï à¥è¥­¨ï x(t) ãà ¢­¥­¨ï (5), íª¢¨¢ «¥­â­®-
£® (1), á¯à ¢¥¤«¨¢  ®æ¥­ª 

x(t) = O(1)e�t(t+ 1)�; � = max
1�j�r

Re�j : (9)

�®«®¦¨¬ z(t) = e��t(t + 1)��x(t). �®£¤  z(t) =
tR
0

Q(t; s)z(s)ds + g(t), £¤¥ g(t) = O(1), ql(t) =

e��thl(t) = o(e�"t) ¨

Q(t; s) =
nX
l=1

�
s+ 1
t+ 1

��

ql(t� s)

l(s)
s+ 1

+

+
rX

j=1

nX
l=1

e(�j��)t(t+ 1)�j��(s+ 1)�uj(t)

l(s)
s+ 1

Z t

s

ql(� � s)e(���j )�(� + 1)��j
vj(�)
� + 1

d�:

39



�á¯®«ì§ãï «¥¬¬ã 2, ­ ©¤¥¬Z t

T

jQ(t; s)jds � c

�
(t+ 1)��

Z t

0

e�"(t�s)(s+ 1)��1ds+

+
rX

j=1

(t+ 1)Re�j��
Z t

T

Z �

0

(s+ 1)��1e�"(��s)(� + 1)�Re�j�1dsd�
�
�

c1

t+ 1
+

c1

T + 1
�

2c1
T + 1

< 1

¯à¨ ¤®áâ â®ç­® ¡®«ìè®¬ T . �«¥¤®¢ â¥«ì­® (á¬., ­ ¯à., [8]), ï¤à® Q ãáâ®©ç¨¢®, ¨ ¯®â®¬ã z(t) =
O(1), çâ® ¨ ¤®ª §ë¢ ¥â (9).

�®ª ¦¥¬ â¥¯¥àì, çâ® ¯à¨ «î¡®¬ æ¥«®¬ p � 0

x(t) =
rX

j=1

e�j t(t+ 1)�j
� p�1X
k=0

xjk

(t+ 1)k
+O

�
1

(t+ 1)p�1+�

��
; (10)

£¤¥ � 2 (0; 1] ¨ â ª®¢®, çâ® Re�j � Re�l + � ¯à¨ ¢á¥å j, l ­¥ ï¢«ï¥âáï æ¥«ë¬ ç¨á«®¬. �à¨ p = 0
à ¢¥­áâ¢® (10) á¯à ¢¥¤«¨¢®, â. ª. ¥á«¨ j0 â ª®¢®, çâ® Re�j0 = �, â® á®£« á­® (9)

x(t) = e�j0 t(t+ 1)�j0O(1) +
X
j 6=j0

e�j t(t+ 1)�j � 0:

�ãáâì (10) á¯à ¢¥¤«¨¢® ¯à¨ ­¥ª®â®à®¬ p � 0. �ç¥¢¨¤­®, hl(t) = e�j te�"to(1). �®íâ®¬ã ¢ á¨«ã
«¥¬¬ë 2 Z t

0
H(t; s)x(s)ds =

rX
j=1

e�jt(t+ 1)�j
� pX
k=1

yjk

(t+ 1)k
+O

�
1

(t+ 1)p+�

��
: (11)

� «¥¥

gjml(t) =
Z t

0

Gj(t; s)e�ms(s+ 1)�m�lds =

= e�jt(t+ 1)�juj(t)
Z t

0

e(�m��j)s(s+ 1)�m��j�l�1vj(s)ds:

�ãáâì k | ¤®áâ â®ç­® ¡®«ìè®¥ ­ âãà «ì­®¥ ç¨á«®. �®£¤  ¯à¨ m 6= j ¯® «¥¬¬¥ 3

gjml(t) = cjmle
�j t(t+ 1)�juj(t) + e�mt(t+ 1)�m�l�1vjml(t); vjml 2 Ak; (12)

 

gjjl(t) = e�j t(t+ 1)�jvjjl(t); vjjl 2 Ak: (13)

� ª®­¥æ,Z t

0
Gj(t; s)e

�ms(s+ 1)�m�p��O(1)ds =

= e�j t(t+ 1)�juj(t)
Z t

0

(s+ 1)�m��j�p���1O(1)ds =

= cjme
�jt(t+ 1)�juj(t) + e�mt(t+ 1)�m�p��O(1); (14)

â. ª. ¥á«¨ Re�m �Re�j � p� � < 0, â®Z t

0

(s+ 1)�m��j�p���1O(1)ds = cjm +
Z 1

t

(s+ 1)�m��j�p���1O(1)ds = cjm + (t+ 1)�m��j�p��O(1);

  ¥á«¨ Re�m �Re�j � p� � > 0, â®Z t

0
(s+ 1)�m��j�p���1O(1)ds = (t+ 1)�m��j�p��O(1):
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�§ (5), (10){(14) á«¥¤ã¥â

x(t) =
rX

j=1

e�jt(t+ 1)�j
� pX
k=0

cjk

(t+ 1)k
+O

�
1

(t+ 1)p+�

��
: (15)

�® ¨­¤ãªæ¨¨ § ª«îç ¥¬, çâ® (10) á¯à ¢¥¤«¨¢® ¯à¨ ¢á¥å p.
�à¨ ¯¥à¥å®¤¥ ®â (10) ª (15) á« £ ¥¬®¥ xjk

(t+1)k��j
¤ ¥â ¢ª« ¤ ¢ à §«¨ç­ë¥ á« £ ¥¬ë¥ à §«®¦¥-

­¨ï (15), ¯®íâ®¬ã ­¥ ïá­®, á®¢¯ ¤ îâ «¨ cjk á á®®â¢¥âáâ¢ãîé¨¬¨ xjk. �®ª ¦¥¬, çâ® á à®áâ®¬
p ª®íää¨æ¥­âë à §«®¦¥­¨ï ¢á¥ ¦¥ áâ ¡¨«¨§¨àãîâáï, â. ¥. ª ¦¤ë© ª®íää¨æ¨¥­â cjk = xjk ¯à¨
¤®áâ â®ç­® ¡®«ìè¨å p. �®¯ãáâ¨¬ ¯à®â¨¢­®¥. �ëç¨â ï ¨§ (15) à ¢¥­áâ¢® (10), ­ ©¤¥¬ (¯à¨ ¤®-
áâ â®ç­® ¡®«ìè®¬ p)

rX
j=1

e�j t(t+ 1)�jzj(t) � 0; (16)

£¤¥ zj 2 Ap ¨ ¯à¨áãâáâ¢ãîâ zj á ­¥­ã«¥¢ë¬¨ ª®íää¨æ¨¥­â ¬¨ à §«®¦¥­¨ï. �ãáâì lj | ­®¬¥à
¯¥à¢®£® ­¥­ã«¥¢®£® ª®íää¨æ¨¥­â  à §«®¦¥­¨ï zj(t), ¥á«¨ â ª®© ¥áâì, ¨ lj = 1 ¢ ¯à®â¨¢­®¬
á«ãç ¥. �¥­ïï, ¥á«¨ ­¥®¡å®¤¨¬®, ­ã¬¥à æ¨î, ¬®¦¥¬ áç¨â âì, çâ® Re(�1 � l1) � Re(�2 � l2) �
� � � � Re(�r � lr). � §¤¥«¨¢ (16) ­  e�t(t+ 1)Re(�1�l1), ¯®«ãç¨¬

kX
j=1

ei
j t(t+ 1)i�j (cj + o(1)) = o(1);

£¤¥ ¢á¥ cj 6= 0 ¨ 
j = Im�j ¯®¯ à­® à §«¨ç­ë. �âáî¤  á«¥¤ã¥â

kX
j=1

ei
j t(t+ 1)i�j cj = o(1):

�®ª ¦¥¬ ¯® ¨­¤ãªæ¨¨, çâ® íâ® ¢®§¬®¦­® «¨èì ¯à¨ cj = 0. �¥©áâ¢¨â¥«ì­®, ¥á«¨ k = 1, â® íâ®
®ç¥¢¨¤­®. �ãáâì íâ® ¢¥à­® ¯à¨ ¢á¥å k � m. � ¬¥­ïï ¢ à ¢¥­áâ¢¥

m+1X
j=1

ei
j t(t+ 1)i�j cj = o(1) (17)

t ­  t+ " ¨ ¯®«ì§ãïáì â¥¬, çâ® (t+ "+ 1)i�j � (t+ 1)i�j ¯à¨ t!1, ¯®«ãç¨¬

m+1X
j=1

ei
j t(t+ 1)i�jei
j"cj = o(1):

� §¤¥«¨¬ íâ® à ¢¥­áâ¢® ­  ei
m+1" ¨ ¢ëçâ¥¬ à¥§ã«ìâ â ¨§ (17). �®£¤ 

mX
j=1

ei
jt(t+ 1)i�j cj(1� ei"(
j�
m+1)) = o(1):

�âáî¤  ¯® ¯à¥¤¯®«®¦¥­¨î ¨­¤ãªæ¨¨ cj = 0, j = 1; : : : ;m, â. ª. áãé¥áâ¢ã¥â ", ¯à¨ ª®â®à®¬
ei"(
j�
m+1) 6= 1, j = 1; : : : ;m. �® â®£¤  ¨§ (17) á«¥¤ã¥â, çâ® ¨ cm+1 = 0. � ª¨¬ ®¡à §®¬, à -
¢¥­áâ¢® (17) ¢®§¬®¦­® «¨èì ¯à¨ cj = 0, çâ® ¨ ¤®ª §ë¢ ¥â áâ ¡¨«¨§¨àã¥¬®áâì ª®íää¨æ¨¥­â®¢
à §«®¦¥­¨ï ¢ (10) á à®áâ®¬ p.
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