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The ordinary di�erential equation of the second order with a small parameter

a�ecting the highest derivative on the in�nite interval is considered. Method of

the transition of the boundary conditions to the conditions for a �nite interval

is proposed. The estimates of the replacement error are got.

�°¨ ¬ ²¥¬ ²¨·¥±ª®¬ ¬®¤¥«¨°®¢ ¨¨ ° §«¨·»µ ´¨§¨·¥±ª¨µ ¿¢«¥¨©, ² -

ª¨µ ª ª ° ±¯°®±²° ¥¨¥ ¯°¨¬¥±¨ ®² ¨±²®·¨ª , ¯°®¶¥±± ° ±¯°®±²° ¥¨¿ ¯« -

¬¥¨, ª° ¥¢»¥ ³±«®¢¨¿ ±² ¢¿²±¿   ¡¥±ª®¥·®±²¨. �°¨ °¥¸¥¨¨ ¤¨´´¥°¥¶¨-

 «¼»µ ³° ¢¥¨© ¤«¿ ² ª¨µ § ¤ · ª®¥·®-° §®±²»¬ ¬¥²®¤®¬ ¥®¡µ®¤¨¬®

±´®°¬³«¨°®¢ ²¼ £° ¨·»¥ ³±«®¢¨¿   £° ¨¶¥ ®£° ¨·¥®© ®¡« ±²¨. �°¨

½²®¬ ²°¥¡³¥²±¿ ®¶¥¨²¼ ¯®£°¥¸®±²¼, ±®¢¥°¸ ¥¬³¾ ¯°¨ ¯¥°¥®±¥ £° ¨·»µ

³±«®¢¨© ¨§ ¡¥±ª®¥·®±²¨.

� ±«³· ¥ ¯®«³¡¥±ª®¥·®£® ¨²¥°¢ «  ¢®¯°®± ¯¥°¥®±  ª° ¥¢®£® ³±«®¢¨¿ ¨§

¡¥±ª®¥·®±²¨ ° ±±¬ ²°¨¢ «±¿ ¢ °¿¤¥ ° ¡®²,  ¯°¨¬¥°, ¢ [1]. �°¨ ª®°°¥ª²®©

¯®±² ®¢ª¥ ª° ¥¢®© § ¤ ·¨ ± ¯°¥¤¥«¼»¬ ³±«®¢¨¥¬   ¡¥±ª®¥·®±²¨ ¤®«¦®

¡»²¼ £ ° ²¨°®¢ ®, ·²® ½²® ¯°¥¤¥«¼®¥ ³±«®¢¨¥ ¢»¤¥«¿¥² ®¤®¯ ° ¬¥²°¨·¥-

±ª®¥ ±¥¬¥©±²¢® °¥¸¥¨© ¨±µ®¤®£® ³° ¢¥¨¿ ¨ ·²® § ·¥¨¿ ½²¨µ °¥¸¥¨©

¯®°®¦¤ ¾² ¢ ®ª°¥±²®±²¨ ®±®¡®© ²®·ª¨ ®¤®¬¥°®¥ ³±²®©·¨¢®¥ ¬®£®®¡° -

§¨¥. �±«®¢¨¥, ·²® § ·¥¨¿ °¥¸¥¨© ¯°¨ ®¯°¥¤¥«¥»µ § ·¥¨¿µ  °£³¬¥² 

¯°¨ ¤«¥¦ ² ½²®¬³ ¬®£®®¡° §¨¾, ¤ ¥² £° ¨·®¥ ³±«®¢¨¥ ¢ ª®¥·®© ²®·ª¥.

� ¤ ®© ° ¡®²¥ ° ±±¬ ²°¨¢ ¥²±¿ «¨¥©®¥ ³° ¢¥¨¥ ¢²®°®£® ¯®°¿¤ª  ±

¬ «»¬ ¯ ° ¬¥²°®¬   ¯®«³¡¥±ª®¥·®¬ ¨²¥°¢ «¥. �¶¥¥  ¯®£°¥¸®±²¼, ¢®§-

¨ª ¾¹ ¿ ¯°¨ ¯¥°¥®±¥ ª° ¥¢®£® ³±«®¢¨¿ ¨§ ¡¥±ª®¥·®±²¨. �®ª § ®, ª ª ½² 

¯®£°¥¸®±²¼ ¢«¨¿¥²   °¥¸¥¨¥ ¤¨´´¥°¥¶¨ «¼®© § ¤ ·¨ ¨   °¥¸¥¨¥ ° §-

®±²®© ±µ¥¬».

�±¾¤³ ¯®¤ C ¨ C

i

¯®¨¬ ¾²±¿ ¯®«®¦¨²¥«¼»¥ ¯®±²®¿»¥, ¥ § ¢¨±¿¹¨¥ ®²

" ¨ ¸ £®¢ ° §®±²®© ±¥²ª¨. �®¤ ®°¬®© ´³ª¶¨¨ p(x) ¯®¤° §³¬¥¢ ¥²±¿

c
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kpk = max jp(x)j, £¤¥ x ¯°®¡¥£ ¥² ®¡« ±²¼ ®¯°¥¤¥«¥¨¿ ´³ª¶¨¨.

�² ª, ° ±±¬®²°¨¬ ¨±µ®¤³¾ ª° ¥¢³¾ § ¤ ·³:

L

"

u = �"u

00

+ a(x)u

0

+ c(x)u = f(x); u(0) = A; lim

x!1

u(x) = 0: (1)

�°¥¤¯®« £ ¥¬ ¤®±² ²®·³¾ £« ¤ª®±²¼ a, c, f ,

D � a(x) � � > 0; " 2 (0; 1]; B � c(x) � b > 0;

f(x)! 0; a(x)! a

0

; c(x)! c

0

; x!1:

�®£« ±® [1], ¯°¨  «®¦¥»µ ®£° ¨·¥¨¿µ ±³¹¥±²¢³¥² ¥¤¨±²¢¥®¥ °¥¸¥¨¥

§ ¤ ·¨ (1). �±² ®¢¨¬±¿   ±¢®©±²¢ µ °¥¸¥¨¿ § ¤ ·¨ (1).

�¥¬¬  1. �°¨ ¢±¥µ x � 0

ju(x)j � jAj+ jjf(x)=c(x)jj: (2)

�®ª § ²¥«¼±²¢®. �¯°¥¤¥«¨¬

	(x) = jAj+ jjf(x)=c(x)jj � u(x):

�®£¤ 

	(0) � 0; lim

x!1

	(x) � 0; L

"

	(x) � 0; 0 < x <1:

� ±¨«³ ¯°¨¶¨¯  ¬ ª±¨¬³¬  	(x) � 0; x � 0: �²® ¤®ª §»¢ ¥² «¥¬¬³.

�«¿ °¥¸¥¨¿ § ¤ ·¨ (1) c ¯®¬®¹¼¾ ° §®±²®© ±µ¥¬» ¥®¡µ®¤¨¬® ¯¥°¥©²¨

®² (1) ª ª° ¥¢®© § ¤ ·¥   ª®¥·®¬ ¨²¥°¢ «¥. �®£« ±® ¯®¤µ®¤³ [4], ª° ¥¢®¥

³±«®¢¨¥   ¡¥±ª®¥·®±²¨ ¢»¤¥«¿¥² ®¤®¬¥°®¥ ¬®£®®¡° §¨¥ °¥¸¥¨© ³° ¢¥-

¨¿ (1) ±®£« ±® ±®®²®¸¥¨¾:

u

0

(x) = (x)u(x) + �(x); (3)

£¤¥ (x) ¨ �(x) ¿¢«¿¾²±¿ °¥¸¥¨¿¬¨ ±¨£³«¿°»µ § ¤ · �®¸¨:

R

"

 = "

0

� a + "

2

� c = 0; lim

x!1

(x) = r; (4)

£¤¥ r - ®²°¨¶ ²¥«¼»© ª®°¥¼ ³° ¢¥¨¿ "r

2

� a

0

r � c

0

= 0;

"�

0

� [a(x)� "]� = f(x); lim

x!1

�(x) = 0: (5)

�®¦® ¯®ª § ²¼, ·²®

(x) �

�2b

D +

p

D

2

+ 4b"

; j(x)j � B=�; j�(x)j �









f(x)

a(x)









: (6)

�±¯®«¼§³¿ (1) ¨ (3), ¬®¦® ¯®«³·¨²¼ ¤«¿ ¯°®¨§¢®«¼®£® L � 0 ¨ x � L:

ju(x)j � ju(L)j exp[��

0

(x� L)] +

x

Z

L

j�(s)j exp[��

0

(x� s)]ds; �

0

> 0;
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£¤¥ �

0

±®®²¢¥²±²¢³¥² ®¶¥ª¥ (x) � ��

0

; ±®£« ±³¾¹¥©±¿ ± (6). � ³·¥²®¬ (3)

§ ¤ ·³ (1) ¬®¦® § ¯¨± ²¼   ª®¥·®¬ ¨²¥°¢ «¥ [0; L

0

]:

�"u

00

+ a(x)u

0

+ c(x)u = f(x);

u(0) = A; u

0

(L

0

)� (L

0

)u(L

0

) = �(L

0

): (7)

�°¨ ¯¥°¥µ®¤¥ ®² (1) ª § ¤ ·¥   ª®¥·®¬ ¨²¥°¢ «¥ [0; L

0

] § ·¥¨¿ (L

0

)

¨ �(L

0

) ¬®£³² ¡»²¼  ©¤¥» ± ¥ª®²®°®© ¯®£°¥¸®±²¼¾. �¶¥¨¬ ¢«¨¿¨¥ ½²®©

¯®£°¥¸®±²¨   °¥¸¥¨¥ § ¤ ·¨ (7).

�² ª, ° ±±¬®²°¨¬ ª° ¥¢³¾ § ¤ ·³ ± ¢®§¬³¹¥»¬¨ § ·¥¨¿¬¨ (L

0

) ¨

�(L

0

):

�"~u

00

+ a(x)~u

0

+ c(x)~u = f(x);

~u(0) = A; ~u

0

(L

0

)� ~(L

0

)~u(L

0

) =

~

�(L

0

): (8)

�¥®°¥¬  1. �³±²¼

~(L

0

) � 0; j(L

0

)� ~(L

0

)j � �

1

; j�(L

0

)�

~

�(L

0

)j � �

2

:

�®£¤  ¯°¨ ¢±¥µ x 2 [0; L

0

]

ju(x)� ~u(x)j � "�

�1

f�

2

+�

1

ju(L

0

)jg exp[�"

�1

(x� L

0

)]: (9)

�®ª § ²¥«¼±²¢®. �¯°¥¤¥«¨¬ z = u � ~u. �®£¤  z(x) ¿¢«¿¥²±¿ °¥¸¥¨¥¬ § -

¤ ·¨:

L

"

z = 0; z(0) = 0; z

0

(L

0

)� ~(L

0

)z(L

0

) = �(L

0

)�

~

�(L

0

) + ((L

0

)� ~(L

0

))u(L

0

):

�¯°¥¤¥«¨¬ ¡ °¼¥°³¾ ´³ª¶¨¾:

	(x) = f�

2

+�

1

ju(L

0

)jg"�

�1

exp["

�1

�(x� L

0

)]� z(x):

�®£¤ 

	(0) � 0; 	

0

(L

0

)� ~(L

0

)	(L

0

) � 0; L

"

	(x) � 0; 0 < x < L

0

:

�§ ¯°¨¶¨¯  ¬ ª±¨¬³¬  ±«¥¤³¥² 	(x) � 0; L

0

� x � 0: �¥®°¥¬  ¤®ª §  .

�±¯®«¼§³¿ ¯°¨¶¨¯ ¬ ª±¨¬³¬ , ¥²°³¤® ¯®ª § ²¼, ·²®

j�(x)j � max

s�L

0

�

�

�

�

f(s)

a(s)

�

�

�

�

¯°¨ x � L

0

:

�  ¯° ª²¨ª¥ · ±²® ¢ ²®·ª¥ L

0

§ ¤ ¾² ³±«®¢¨¥ ~u

0

(L

0

) = 0 ¨«¨ ~u(L

0

) = 0. �

±®®²¢¥²±²¢¨¨ ± ¤®ª § ®© ²¥®°¥¬®© ¢ ±«³· ¥ ³±«®¢¨¿ ~u

0

(L

0

) = 0 ¢»¯®«¨²±¿

®¶¥ª :

ju(x)� ~u(x)j � �

�2

fmax

s�L

0

jf(s)j+Bju(L

0

)jg" exp[�"

�1

(x� L

0

)]:
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�¥²°³¤® ¯®ª § ²¼, ·²® ¢ ±«³· ¥ ³±«®¢¨¿ ~u(L

0

) = 0 ¢»¯®«¨²±¿

ju(x)� ~u(x)j � ju(L

0

)j exp[�"

�1

(x� L

0

)]:

�«¿ °¥¸¥¨¿ § ¤ ·¨ (7) ¬®¦¥² ¡»²¼ ¨±¯®«¼§®¢   ° §®±² ¿ ±µ¥¬ . �¨´-

´¥°¥¶¨ «¼®¥ ³° ¢¥¨¥ (7) ±®¤¥°¦¨² ¬ «»© ¯ ° ¬¥²° ¯°¨ ±² °¸¥© ¯°®¨§-

¢®¤®©, ®¤ ª® ¢ ±¨«³ ª° ¥¢®£® ³±«®¢¨¿ ¯®£° ¨·»© ±«®© ¤«¿ ½²®© § ¤ ·¨

±« ¡® ¢»° ¦¥ - ¯°®¨§¢®¤ ¿ u

0

(x) ®£° ¨·¥  ° ¢®¬¥°® ¯® ¯ ° ¬¥²°³ ",

¢²®° ¿ ¯°®¨§¢®¤ ¿ ¥ ®£° ¨·¥  ° ¢®¬¥°® ¯® ". � ±®®²¢¥²±²¢¨¨ ± [5] ¢ ±«³-

· ¥ ° ¢®¬¥°®© ±¥²ª¨ ±µ¥¬   ¯° ¢«¥»µ ° §®±²¥© ±µ®¤¨²±¿ ° ¢®¬¥°® ¯®

¯ ° ¬¥²°³ " c ¯¥°¢»¬ ¯®°¿¤ª®¬. �±±«¥¤³¥¬ ³±²®©·¨¢®±²¼ °¥¸¥¨¿ ½²®© ±µ¥¬»

ª ¢®§¬³¹¥¨¾ ª®½´´¨¶¨¥²®¢  ¨ �.

�² ª,   ° ¢®¬¥°®© ±¥²ª¥ 
 ¢»¯¨¸¥¬ ±µ¥¬³  ¯° ¢«¥»µ ° §®±²¥©:

L

h

n

u

h

= �"

u

h

n+1

� 2u

h

n

+ u

h

n�1

h

2

+ a

n

u

h

n

� u

h

n�1

h

+ c

n

u

h

n

= f(x

n

);

u

h

0

= A;

u

h

N

� u

h

N�1

h

� (L

0

)u

h

N

= �(L

0

): (10)

�³±²¼ ~u

h

- °¥¸¥¨¥ ±µ¥¬» (10) ¢ ±«³· ¥ ¢®§¬³¹¥»µ ª®½´´¨¶¨¥²®¢ ~ ¨

~

�.

�¥®°¥¬  2. �³±²¼

~(L

0

) � 0; j(L

0

)� ~(L

0

)j � �

1

; j�(L

0

)�

~

�(L

0

)j � �

2

:

�®£¤  ¯°¨ ¢±¥µ n = 0; 1; :::; N

ju

h

n

� ~u

h

n

j � ("+ �h)�

�1

f�

2

+�

1

ju

h

N

jg exp[�("+ �h)

�1

(x

n

� L

0

)]: (11)

�®ª § ²¥«¼±²¢®. �¯°¥¤¥«¨¬ z

h

= u

h

� ~u

h

. �®£¤  z

h

¿¢«¿¥²±¿ °¥¸¥¨¥¬

§ ¤ ·¨:

L

h

n

z

h

= 0; z

h

0

= 0;

z

h

N

� z

h

N�1

h

� ~(L

0

)z

h

N

= �(L

0

)�

~

�(L

0

) + ((L

0

)� ~(L

0

))u

h

N

:

�¯°¥¤¥«¨¬ ¡ °¼¥°³¾ ´³ª¶¨¾ 	

h

:

	

h

n

= f�

2

+�

1

ju

h

N

jg("+ �h)�

�1

�

h

n

� z

h

n

;

£¤¥

�

h

n

=

�

1 +

�h

"

�

n�N

:

�¥²°³¤® ³¡¥¤¨²¼±¿, ·²®

L

h

n

	

h

� 0; n = 1; 2; :::; N � 1; 	

h

0

� 0;

	

h

N

�	

h

N�1

h

� ~(L

0

)	

h

N

� 0:

� ±¨«³ ¯°¨¶¨¯  ¬ ª±¨¬³¬  ¯°¨ ¢±¥µ n 	

h

n

� 0: �²® ¤®ª §»¢ ¥² ²¥®°¥¬³.
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�±² ®¢¨¬±¿   ±«³· ¥ ª° ¥¢®£® ³±«®¢¨¿ �¥©¬   ~u

h

N

= ~u

h

N�1

: � ±®®²¢¥²-

±²¢¨¨ ± ²¥®°¥¬®© 2 ¯°¨ ² ª®¬ ¯¥°¥®±¥ ª° ¥¢®£® ³±«®¢¨¿ ¨§ ¡¥±ª®¥·®±²¨

¢»¯®«¨²±¿ ®¶¥ª  ²®·®±²¨:

ju

h

n

� ~u

h

n

j � ("+ �h)�

�2

fmax

s�L

0

jf(s)j+Bju

h

N

jg exp[�("+ �h)

�1

(x

n

� L

0

)]: (12)

� ±«³· ¥ ³±«®¢¨¿ �¨°¨µ«¥ ~u

h

N

= 0 ±¯° ¢¥¤«¨¢  ®¶¥ª  ²®·®±²¨:

ju

h

n

� ~u

h

n

j � ju

h

N

j exp[�("+ �h)

�1

(x

n

� L

0

)]:

�±² ®¢¨¬±¿   ¢®¯°®±¥ ¯°¨¡«¨¦¥®£® °¥¸¥¨¿ § ¤ ·¨ (4). �¥°¥©¤¥¬ ®²

(4) ª ³° ¢¥¨¾ ± ¢®§¬³¹¥»¬¨ ª®½´´¨¶¨¥² ¬¨:

"~

0

� ~a~ + "~

2

� ~c = 0; lim

x!1

~(x) = r: (13)

�°¥¤¯®« £ ¥¬, ·²®

~a(x)! a

0

; ~c(x)! c

0

; x!1; ~a � ~� > 0; ~c �

~

b > 0:

�®¿²®, ·²® (13) ¿¢«¿¥²±¿   «®£®¬ ³° ¢¥¨¿ (4) ¢ ±«³· ¥ ¢®§¬³¹¥»µ ª®-

½´´¨¶¨¥²®¢ ¢ ³° ¢¥¨¨ (1), ¯®½²®¬³ ~(x) � 0; j~(x)j �

~

B=~�:

�³±²¼

ja(x)� ~a(x)j � �; jc(x)� ~c(x)j � �: ¤«¿ x � L

0

:

�®ª ¦¥¬, ·²® ²®£¤   ©¤¥²±¿ C:

j(x)� ~(x)j � C� ¤«¿ x � L

0

: (14)

�³±²¼ z =  � ~. �®£¤ 

R

"

z = "z

0

� [a� "( + ~)]z = c� ~c+ (a� ~a)~; lim

x!1

z(x) = 0:

�°¨¬¥¿¿ ¯°¨¶¨¯ ¬ ª±¨¬³¬  ª ®¯¥° ²®°³ R

"

, ¥²°³¤® ¯®ª § ²¼:

jz(x)j � ��

�1

(1 + k~ck~�

�1

) ¯°¨ x � L

0

;

®²ª³¤  ±«¥¤³¥² (14).

�±«¨ ¯°¨ ¤®±² ²®·® ¡®«¼¸¨µ x ±¯° ¢¥¤«¨¢» ¯°¥¤±² ¢«¥¨¿:

a(x) � ~a(x) =

N

X

i=0

a

i

x

�i

; c(x) � ~c(x) =

N

X

i=0

c

i

x

�i

; (15)

²® (x) ¬®¦¥² ¡»²¼ ¯°¨¡«¨¦¥®  ©¤¥® ¢ ¢¨¤¥ [3]:

(x) � ~(x) =

N

X

i=0



i

x

�i

:

�«¿ ½²®£® ¥®¡µ®¤¨¬® ¯®¤±² ¢¨²¼ ° §«®¦¥¨¿ a; c ¢ (4) ¨ ¯®«³·¨¬ °¥ª³°°¥²-

³¾ ´®°¬³«³ ®²®±¨²¥«¼® 

i

.

�«¿ ¯°¨¡«¨¦¥®£®  µ®¦¤¥¨¿ (x) ¬®¦® ¨±¯®«¼§®¢ ²¼ ¬ «®±²¼ ¯ ° ¬¥-

²°  ". �³±²¼ 

0

(x) - ®²°¨¶ ²¥«¼®¥ °¥¸¥¨¥ ³° ¢¥¨¿:

�a(x)

0

(x) + "

2

0

(x)� c(x) = 0:
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�¥¬¬  2. � ©¤¥²±¿ � ² ª®¥, ·²® ¯°¨ ¢±¥µ x j(x)� 

0

(x)j � C":

�®ª § ²¥«¼±²¢®. �³±²¼ z =  � 

0

. �®£¤ 

T

"

z = "z

0

� az = "(

2

0

� 

2

) +R

"

 �R

"



0

; lim

x!1

z(x) = 0;

£¤¥ R

"

±®®²¢¥²±²¢³¥² (4). �«¿ ®¯¥° ²®°  T

"

±¯° ¢¥¤«¨¢ ¯°¨¶¨¯ ¬ ª±¨¬³¬ :

lim

x!1

	(x) � 0; T

"

	(x) � 0; x <1) 	(x) � 0:

�¯°¥¤¥«¨¬

	(x) = �

�1

k"(

2

0

� 

2

)� "

0

0

k � z(x):

� ±¨«³ ¯°¨¶¨¯  ¬ ª±¨¬³¬ 

jz(x)j � "�

�1

k

2

0

� 

2

� 

0

0

k: (16)

�³ª¶¨¿ 

0

(x) ®£° ¨·¥  ¢¬¥±²¥ ± ¯°®¨§¢®¤®© ° ¢®¬¥°® ¯® ". �·¨²»¢ ¿,

·²® j(x)j � C, ¨§ (16) ¯®«³·¨¬ ³²¢¥°¦¤¥¨¥ «¥¬¬».

�¥¯¥°¼ ®±² ®¢¨¬±¿   ¢®¯°®±¥  µ®¦¤¥¨¿ �(x) ¨§ (5). �¥°¥©¤¥¬ ®² (5) ª

³° ¢¥¨¾ ± ¢®§¬³¹¥»¬¨ ª®½´´¨¶¨¥² ¬¨:

"

~

�

0

� [~a(x)� ~"]

~

� =

~

f(x); lim

x!1

~

�(x) = 0: (17)

�°¥¤¯®« £ ¥¬, ·²®

~a(x)! a

0

; ~(x)! r;

~

f (x)! 0; x!1; ~a � ~� > 0; ~(x) � 0:

�³±²¼ ¤«¿ x � L

0

ja(x)� ~a(x)j � �; jf(x)�

~

f(x)j � �; j(x)� ~(x)j � �

1

:

�®ª ¦¥¬, ·²® ²®£¤   ©¤¥²±¿ C:

j�(x)�

~

�(x)j � C[� +�

1

"] ¤«¿ x � L

0

: (18)

�³±²¼ z = � �

~

�. �®£¤ 

R

"

z = "z

0

� [a� "]z = f �

~

f +

~

�(a� ~a) +

~

�"(~ � ); lim

x!1

z(x) = 0:

�°¨¬¥¿¿ ¯°¨¶¨¯ ¬ ª±¨¬³¬  ª ®¯¥° ²®°³ R

"

, ¥²°³¤® ¯®«³·¨²¼ ®¶¥ª³ (18).

�°¨ ¤®±² ²®·® ¡®«¼¸¨µ x ´³ª¶¨¿ �(x) ¬®¦¥² ¡»²¼  ©¤¥    ®±®¢¥

° §«®¦¥¨¿ ª®½´´¨¶¨¥²®¢ a; ; f ¢ °¿¤ ¯® ±²¥¯¥¿¬ x

�1

¯®   «®£¨¨ ± (x).

�«¿  µ®¦¤¥¨¿ �(x) ¬®¦® ¨±¯®«¼§®¢ ²¼ ¨ ¬ «®±²¼ ¯ ° ¬¥²°  ". �³±²¼

�(x) �

N

X

n=0

�

n

"

n

:
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�®¤±² ¢«¿¿ ½²® ±®®²®¸¥¨¥ ¢ ³° ¢¥¨¥ (5), ¯®«³·¨¬:

�

n+1

=

�

0

n

+ �

n

a

; �

0

(x) = �

f(x)

a(x)

:

�  ®±®¢ ¨¨ ¯°¨¶¨¯  ¬ ª±¨¬³¬  ¥²°³¤® ¯®ª § ²¼, ·²® ¤«¿ ¥ª®²®°®© ¯®-

±²®¿®© C ¯°¨ ¢±¥µ x

�

�

�

�

�

�(x)�

N

X

n=0

�

n

"

n

�

�

�

�

�

� C"

N+1

:

�¨²¥° ²³° 
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