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1. � áá¬®âà¨¬ £¨¯¥à¯®¢¥àå­®áâì [1] Vn�1 � Cn (n � 3); ®â­¥á¥¬ ¥¥ ª ¯®«ã¨§®âà®¯­®¬ã [2]
¯®«ã®àâ®£®­ «ì­®¬ã (gin = (AiAn) = 0) (i; j; k; l; s; t = 1; n� 1) à¥¯¥àã R = fA�g (�; �; � =
0; n+ 1) ¯¥à¢®£® ¯®àï¤ª . �à ¢­¥­¨ï ¨­ä¨­¨â¥§¨¬ «ì­®£® ¯¥à¥¬¥é¥­¨ï à¥¯¥à  R ¨¬¥îâ ¢¨¤
dA� = !

�
�A�, £¤¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ä®à¬ë �ä ää  !�

� ã¤®¢«¥â¢®àïîâ ãà ¢­¥­¨ï¬ áâàãªâãàë
ª®­ä®à¬­®£® ¯à®áâà ­áâ¢  Cn [3], [4]: D!�

� = !�
� ^ !�

� ,   â ª¦¥ «¨­¥©­ë¬ § ¢¨á¨¬®áâï¬

!n+1
0 = !0

n+1 = 0; !0
0 + !n+1

n+1 = 0; !0
I + gIK!

K
n+1 = 0;

!n+1
I + gIK!

K
0 = 0; dgIL � gIK!

K
L � gKL!

K
I = 0 (I; J;K;L = 1; n):

�á«¨ áª «ïà­ë¥ ¯à®¨§¢¥¤¥­¨ï (A�A�) í«¥¬¥­â®¢ ¢ë¡à ­­®£® à¥¯¥à  ®¡®§­ ç¨âì ç¥à¥§ g��,
â® [3], [4]

kg��k =











0 0 0 1
0 gij 0 0
0 0 gnn 0
1 0 0 0










; g�� = g��;

¯à¨ç¥¬ ¬¥âà¨ç¥áª¨© â¥­§®à gij ¨ ®â­®á¨â¥«ì­ë© ¨­¢ à¨ ­â gnn ï¢«ïîâáï ­¥¢ëà®¦¤¥­­ë¬¨:

gilg
lj = �

j
i ; gnng

nn = 1; dgij � gik!
k
j � gkj!

k
i = 0;

dgij + gik!
j
k + gkj!i

k = 0; d ln gnn � 2!n
n = 0; d ln gnn + 2!n

n = 0:

� íâ®¬ à¥¯¥à¥ á¯à ¢¥¤«¨¢®

!n
0 = 0; !n

i = �n
ij!

j
0; !i

n = �i
nt!

t
0; �n

[ij] = 0; gij�
j

nk + gnn�n
ik = 0:

2. �à¥¤¯®«®¦¨¬, çâ® § ¤ ­® ª á â¥«ì­®¥ ®á­ é¥­¨¥ [1], [5] £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn

¯®«¥¬ £¨¯¥àáä¥à Pn = An + x0
nA0, ®¯à¥¤¥«ï¥¬ë¬ ¯®«¥¬ ª¢ §¨â¥­§®à  x0

n [1]:

dx0
n + x0

n(!
0
0 � !n

n) + !0
n = x0

nk!
k
0 : (1)

�å¢ âë �n
def= � 1

n�1
�j
nj , e�n

def= 1
n�1

gjkgnn�n
kj ã¤®¢«¥â¢®àïîâ ãà ¢­¥­¨î (1); ªà®¬¥ â®£®, ¤ ­-

­ë¥ ®å¢ âë á®¢¯ ¤ îâ �n = e�n = � 1
n�1

�j
nj . � ª¨¬ ®¡à §®¬, ¢® ¢â®à®© ¤¨ää¥à¥­æ¨ «ì­®©

®ªà¥áâ­®áâ¨ ®å¢ â �n ¢­ãâà¥­­¨¬ ®¡à §®¬ ®¯à¥¤¥«ï¥â ª á â¥«ì­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®-
áâ¨ Vn�1 � Cn.

�®§ì¬¥¬ á¨áâ¥¬ã ¨§ (n+ 1)2 ä®à¬ �ä ää  f
0


a
bg (a; b; c = 0; n� 1;n+ 1):

0


j
0 = !

j
0;

0


0
0 = !0

0;
0


0
0 +

0


n+1
n+1 = 0;

0


0
i = !0

i � x0
n!

n
i �

1
2
gnn(x0

n)
2!n+1

i ;

0


j
i = !j

i ;
0


j
n+1 = �gjk

0


0
k;

0


n+1
i = !n+1

i ;
0


n+1
0 = !n+1

0 = 0;
0


0
n+1 = !0

n+1 = 0:

(2)
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�®£« á­® à ¡®â¥ [5] á¨áâ¥¬  ä®à¬ (2) ã¤®¢«¥â¢®àï¥â áâàãªâãà­ë¬ ãà ¢­¥­¨ï¬ ¯à®áâà ­áâ¢ 

ª®­ä®à¬­®© á¢ï§­®áâ¨
0

Cn�1;n�1 á (n� 1)-¬¥à­®© ¡ §®© Vn�1 ¨ (n� 1)-¬¥à­ë¬¨ á«®ï¬¨, ï¢«ïî-
é¨¬¨áï ª®­ä®à¬­ë¬¨ ¯à®áâà ­áâ¢ ¬¨ Cn�1(ui) � Cn�1(u):

D!i
0 = !k

0 ^ (!
i
k � �ik!

0
0); D

0


a
b =

0


c
b ^

0


a
c +

1
2

0

Ra
bkl!

k
0 ^ !l

0; (3)

£¤¥ d
0

Ra
bks+2

0

Ra
bks

0


0
0�

0

Ra
bkl

0


l
s�

0

Ra
bls

0


l
k�

0

Ra
cks

0


c
b+

0

Rc
bks

0


a
c =

0

Ra
bksl!

l
0. � áâàãªâãà­ëå ãà ¢­¥­¨ïå (3)

ª®¬¯®­¥­âë â¥­§®à  ªà¨¢¨§­ë-ªàãç¥­¨ï
0

Ra
bkl ¯à®áâà ­áâ¢ 

0

Cn�1;n�1 ¨¬¥îâ á«¥¤ãîé¨¥ áâà®¥­¨ï:

0

R0
0kl =

0

Rj
0kl =

0

Rn+1
0kl =

0

R0
n+1 kl =

0

Rn+1
ikl =

0

Rn+1
n+1 kl = 0;

0

Rj
ikl = 2(�n

i[k � gnnx0
ngi[k)(�

j

jnjl] + �jl]x
0
n);

0

Rj
n+1 kl = �gjs

0

R0
skl;

0

R0
ikl = 2[gnnx0

nx
0
n[kgl]i � x0

n[k�
n
l]i]: (4)

� ¦¤ ï ¨§ á¨áâ¥¬ äã­ªæ¨© anik(x)
def= �n

ik � gnnx0
ngik, e�

j
nl(x)

def= �j
nl+ �jl x

0
n ¥áâì â¥­§®à ¯®àï¤ª 

­¥ ­¨¦¥ ¢â®à®£®. �®£¤  ª®¬¯®­¥­âë â¥­§®à 
0

R
j
ikl ¢ ä®à¬ã« å (4) ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥

0

R
j
ikl =

2ani[k(x)e�
j

jnjl](x).

�«ï ¯à®áâà ­áâ¢ 
0

Cn�1;n�1 ¡¥§ ªàãç¥­¨ï (
0

R
j
0kl = 0) ¢ë¯®«­ïîâáï  ­ «®£¨ â®¦¤¥áâ¢ �¨çç¨

0

Ri
(kst) =

0

R0
(kst) =

0

Rl
i(ksgt)l = 0; (5)

ªà®¬¥ â®£®, ª ¦¤ ï ¨§ á¨áâ¥¬ äã­ªæ¨© f
0

Ri
kstg, f

0

Ri
kst;

0

R0
kstg, f

0

Ri
kst;

0

Ri
n+1 stg ®¡à §ã¥â â¥­§®à.

�¥®à¥¬  1. �­¢ à¨ ­â­®¥ ª á â¥«ì­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¯®«¥¬ £¨-

¯¥àáä¥à Pn ¨­¤ãæ¨àã¥â ¯à®áâà ­áâ¢® ª®­ä®à¬­®© á¢ï§­®áâ¨
0

Cn�1;n�1 á ¯®«¥¬ ¬¥âà¨ç¥áª®-
£® â¥­§®à  gij , ®¯à¥¤¥«ï¥¬®¥ á¨áâ¥¬®© (n + 1)2 ä®à¬ �ä ää  (2), ¯à¨ç¥¬ íâ® ¯à®áâà ­áâ¢®

ï¢«ï¥âáï ¯à®áâà ­áâ¢®¬ ¡¥§ ªàãç¥­¨ï (
0

Rj
0kl = 0); ª®¬¯®­¥­âë â¥­§®à  ªà¨¢¨§­ë-ªàãç¥­¨ï

¯à®áâà ­áâ¢ 
0

Cn�1;n�1 ¨¬¥îâ áâà®¥­¨ï (4), ¯à¨ç¥¬ ¢ë¯®«­ïîâáï  ­ «®£¨ â®¦¤¥áâ¢ �¨çç¨
(5).

3. �«ï â®£® çâ®¡ë ª á â¥«ì­ ï £¨¯¥àáä¥à  Pn = An+x0
nA0 ¡ë«  ­¥¯®¤¢¨¦­ , ­¥®¡å®¤¨¬® ¨

¤®áâ â®ç­® ¢ë¯®«­¥­¨¥ ®¤­®© ¨§ ¤¢ãå £àã¯¯ á®®â­®è¥­¨©

e�l
nk(x)

def= �l
nk + �lkx

0
n = 0; x0

nk = 0: (6)

� á«ãç ¥ ­¥¯®¤¢¨¦­®áâ¨ ª á â¥«ì­®© £¨¯¥àáä¥àë Pn äã­ªæ¨ï x0
n ¢ á¨«ã (6) á®¢¯ ¤ ¥â á

�n: x0
n � �n,   ¨áå®¤­ ï £¨¯¥à¯®¢¥àå­®áâì Vn�1 � Cn á®¢¯ ¤ ¥â á ­¥¯®¤¢¨¦­®© £¨¯¥àáä¥à®©

Pn = An+�nA0. �à®¬¥ â®£®, ­¥¯®¤¢¨¦­®áâì ª á â¥«ì­®© £¨¯¥àáä¥àë Pn à ¢­®á¨«ì­  â®¬ã, çâ®

¯à®áâà ­áâ¢® ª®­ä®à¬­®© á¢ï§­®áâ¨
0

Cn�1;n�1 ï¢«ï¥âáï ¯«®áª¨¬.

�¥®à¥¬  2. �®«¥ ª á â¥«ì­ëå £¨¯¥àáä¥à Pn £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¢ëà®¦¤ ¥âáï ¢

®¤­ã £¨¯¥àáä¥àã â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  á¯à ¢¥¤«¨¢  ®¤­  ¨§ ¤¢ãå íª¢¨¢ «¥­â­ëå £àã¯¯
á®®â­®è¥­¨© (6), ¨«¨, çâ® â® ¦¥ á ¬®¥, ª®£¤  ¨­¤ãæ¨àã¥¬®¥ ¯à®áâà ­áâ¢® ª®­ä®à¬­®© á¢ï§-

­®áâ¨
0

Cn�1;n�1 ï¢«ï¥âáï ¯«®áª¨¬; ¯à¨ íâ®¬ ¨áå®¤­ ï £¨¯¥à¯®¢¥àå­®áâì Vn�1 á®¢¯ ¤ ¥â á ­¥-
¯®¤¢¨¦­®© £¨¯¥àáä¥à®© Pn = An +�nA0.

�¨¯¥à¯®¢¥àå­®áâì Vn�1 � Cn, ª á â¥«ì­® ®á­ é¥­­ ï ­¥¯®¤¢¨¦­®© £¨¯¥àáä¥à®© Pn, áãé¥-
áâ¢ã¥â á ¯à®¨§¢®«®¬ n+ 1 ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå, ª®â®àë¥ ®¯à¥¤¥«ïîâ ª®®à¤¨­ âë æ¥­âà 
­¥¯®¤¢¨¦­®© £¨¯¥àáä¥àë Vn�1 � Cn ¨ ¥¥ à ¤¨ãá.

4. �à¥¤¯®«®¦¨¬, çâ® § ¤ ­® ¯®«­®¥ ®á­ é¥­¨¥ [1], [5] £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn, â. ¥.
ªà®¬¥ ¥¥ ª á â¥«ì­®£® ®á­ é¥­¨ï ¯®«¥¬ £¨¯¥àáä¥à Pn, ®¯à¥¤¥«ï¥¬ë¬ ¯®«¥¬ ª¢ §¨â¥­§®à  x0

n,
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§ ¤ ­® ­®à¬ «ì­®¥ ®á­ é¥­¨¥ ¯®¤¬­®£®®¡à §¨ï Vn�1 ¯®«¥¬ ®ªàã¦­®áâ¥© [Pi], Pi = Ai + x0
iA0,

®¯à¥¤¥«ï¥¬ë¬ ¯®«¥¬ ª¢ §¨â¥­§®à  x0
i [1]: dx

0
i + x0

i!
0
0 � x0

j!
j
i + !0

i = x0
ij!

j
0.

� ¤ ­¨¥ ¯®«ï ª¢ §¨â¥­§®à  x0
i ®¯à¥¤¥«ï¥â ­®à¬ «¨§ æ¨î [6] ¯à®áâà ­áâ¢  ª®­ä®à¬­®© á¢ï§-

­®áâ¨
0

Cn�1;n�1. �¯à ¢¥¤«¨¢ 

�¥®à¥¬  3. �­¢ à¨ ­â­®¥ ¯®«­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¯®«¥¬ ª¢ §¨-

â¥­§®à  x0
l ¨­¤ãæ¨àã¥â ­®à¬ «¨§®¢ ­­®¥ ¯à®áâà ­áâ¢® ª®­ä®à¬­®© á¢ï§­®áâ¨

0

Cn�1;n�1, ®¯à¥-

¤¥«ï¥¬®¥ ¯®«¥¬ ®ªàã¦­®áâ¥© [Pi], § ¤ ¢ ¥¬ëå ¯®«¥¬ ª¢ §¨â¥­§®à  x0
i .

�¨áâ¥¬  äã­ªæ¨© a0ik
def= ex0

ik � x0
ix

0
k +

1
2
gikg

jlx0
jx

0
l ®¡à §ã¥â â¥­§®à, ¢®®¡é¥ £®¢®àï, ­¥á¨¬¬¥-

âà¨ç­ë© da0ik + 2a0ik
0


0
0 � a0lk

0


l
i � a0il

0


l
k = a0ikl

0


l
0. �«¥¤ãï à ¡®â¥ [7], â¥­§®à a0ik ­ §®¢¥¬ ®á­®¢­ë¬

â¥­§®à®¬ ­®à¬ «¨§ æ¨¨ ¯à®áâà ­áâ¢ 
0

Cn�1;n�1, § ¤ ¢ ¥¬®© ¯®«¥¬ ª¢ §¨â¥­§®à  x0
i . � á«ãç ¥

á¨¬¬¥âà¨¨ ®á­®¢­®£® â¥­§®à  a0ik ­®à¬ «¨§ æ¨î ¯à®áâà ­áâ¢  ª®­ä®à¬­®© á¢ï§­®áâ¨
0

Cn�1;n�1

¯®  ­ «®£¨¨ á ­®à¬ «¨§ æ¨¥© ¯à®¥ªâ¨¢­®£® ¯à®áâà ­áâ¢  [6] ­ §®¢¥¬ £ à¬®­¨ç¥áª®©.

5. �å¢ â A0
ijk

def= a0ijk � a0ikx
0
j � a0kjx

0
i + (gika0lj + gjka

0
il)g

ltx0
t � 2a0ijx

0
k ï¢«ï¥âáï â¥­§®à®¬.

�à¥¤¯®«®¦¨¬, çâ® ®á­®¢­®© â¥­§®à ­®à¬ «¨§ æ¨¨ a0ik ­¥¢ëà®¦¤¥­: a def= ja0ikj 6= 0, a0ika
kj
0 =

a0kia
jk
0 = �

j
i . � íâ®¬ á«ãç ¥ ¡ã¤¥¬ £®¢®à¨âì, çâ® ­®à¬ «¨§ æ¨ï ¯à®áâà ­áâ¢ 

0

Cn�1;n�1 ¨ ¯®«­®¥
®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ï¢«ïîâáï ­¥¢ëà®¦¤¥­­ë¬¨.

�®§ì¬¥¬ ­®¢ãî á¨áâ¥¬ã ¨§ (n+ 1)2 ä®à¬ �ä ää 


a
b =

0


a
b +�a

bk

0


k
0 ; (7)

¯®âà¥¡ã¥¬, çâ®¡ë á¨áâ¥¬  ä®à¬ f
a
bg ã¤®¢«¥â¢®àï«  áâàãªâãà­ë¬ ãà ¢­¥­¨ï¬ ¯à®áâà ­áâ¢ 

ª®­ä®à¬­®© á¢ï§­®áâ¨ Cn�1;n�1: D
a
b = 
c

b ^ 
a
c +

1
2
R

a

blt

0


l
0 ^

0


t
0. �â® âà¥¡®¢ ­¨¥ à ¢­®á¨«ì­®

â®¬ã, çâ® á¨áâ¥¬  äã­ªæ¨© �a
bk ¥áâì â¥­§®à.

�  ä®à¬ë á¨áâ¥¬ë f
a
bg ­ «®¦¨¬ ¤®¯®«­¨â¥«ì­ë¥ ãá«®¢¨ï,   ¨¬¥­­®, çâ®¡ë ¯à¨ ¯à¥®¡à -

§®¢ ­¨ïå (7)

1) ä®à¬ë 
k
0 , 


0
0, 


n+1

n+1 ®áâ ¢ «¨áì ¡¥§ ¨§¬¥­¥­¨ï, â. ¥.


k
0 =

0


k
0; 
0

0 =
0


0
0; 
n+1

n+1 =
0


n+1
n+1;

2) ¤«ï ¯à®áâà ­áâ¢  Cn�1;n�1 ¬¥âà¨ç¥áª¨¬ â¥­§®à®¬ ¡ë« ¬¥âà¨ç¥áª¨© â¥­§®à gij ¯à®áâà ­-

áâ¢ 
0

Cn�1;n�1;
3) ä®à¬ë 
a

b ã¤®¢«¥â¢®àï«¨ á®®â­®è¥­¨ï¬ ¢¨¤  (2).

� ãç¥â®¬ âà¥¡®¢ ­¨© 1){3) ¢ ª ç¥áâ¢¥ â¥­§®à  �j
ik (¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® § ¤ ­  ­¥¢ëà®-

¦¤¥­­ ï ­®à¬ «¨§ æ¨ï ¯à®áâà ­áâ¢ 
0

Cn�1;n�1) ¬®¦­® ¢§ïâì ®å¢ â A
j
ik

def= a
jt
0 A

0
tik � gjtgsia

sl
0 A

0
ltk:

�j
ik = Aj

ik; ¯à¨ íâ®¬ á®®â¢¥âáâ¢ãîé¨¥ ä®à¬ë 
a
b á¢ï§­®áâ¨ ®¡®§­ ç¨¬ ç¥à¥§

1


a
b ,   á ¬® ¯à®áâà ­-

áâ¢® ª®­ä®à¬­®© á¢ï§­®áâ¨ | ç¥à¥§
1

Cn�1;n�1.

�¥®à¥¬  4. �á«¨ ¯®«­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ï¢«ï¥âáï ­¥¢ëà®¦¤¥­-

­ë¬, â® ¨­¤ãæ¨àã¥âáï ¢â®à®¥ ¯à®áâà ­áâ¢® ª®­ä®à¬­®© á¢ï§­®áâ¨
1

Cn�1;n�1 (á ªà¨¢¨§­®© ¨

ªàãç¥­¨¥¬), ¬¥âà¨ç¥áª¨© â¥­§®à ª®â®à®£® á®¢¯ ¤ ¥â á ¬¥âà¨ç¥áª¨¬ â¥­§®à®¬ gij ¯à®áâà ­-

áâ¢ 
0

Cn�1;n�1, ä®à¬ ¬¨ á¢ï§­®áâ¨ ¥£® ï¢«ïîâáï ä®à¬ë
1


a
b .

6. �®«¥ ª¢ §¨â¥­§®à  x0
i , ®¯à¥¤¥«ïîé¥¥ ­®à¬ «¨§ æ¨î ¯à®áâà ­áâ¢  ª®­ä®à¬­®© á¢ï§­®-

áâ¨
0

Cn�1;n�1, § ¤ ¥â ­®à¬ «¨§ æ¨î ¨ ¨­¤ãæ¨à®¢ ­­®£® ¯à®áâà ­áâ¢  ª®­ä®à¬­®© á¢ï§­®áâ¨
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1

Cn�1;n�1; ¯à¨ íâ®¬ ¯®«ï ®á­®¢­ëå â¥­§®à®¢ a0ik ¨
1
a0ik ­®à¬ «¨§®¢ ­­ëå ¯à®áâà ­áâ¢

0

Cn�1;n�1 ¨
1

Cn�1;n�1 á®¢¯ ¤ îâ: a0ik �
1
a0ik.

� ¦¤ ï ¨§ á¨áâ¥¬ ä®à¬ f
0

�
j
0 =

0


j
0,

0

�
j
i =

0


j
i � �

j
i (

0


0
0 � x0

k

0


k
0) + gjlx0

l

0


n+1
i + x0

i

0


j
0g, f

1

�
j
0 =

1


j
0,

1

�ji =
1


j
i � �ji (

1


0
0 � x0

k

1


k
0) + gjlx0

l

1


n+1
i + x0

i

1


j
0g ã¤®¢«¥â¢®àï¥â áâàãªâãà­ë¬ ãà ¢­¥­¨ï¬ � àâ ­ {

� ¯â¥¢  [8], [9], á«¥¤®¢ â¥«ì­®, ®¯à¥¤¥«ï¥â ¯à®áâà ­áâ¢   ää¨­­®© á¢ï§­®áâ¨ á®®â¢¥âáâ¢¥­­®
0

An�1;n�1 ¨
1

An�1;n�1.

�¥®à¥¬  5. �¥¢ëà®¦¤¥­­®¥ ¯®«­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ®¯à¥¤¥«ï¥â ®¤-

­®¢à¥¬¥­­ãî ­®à¬ «¨§ æ¨î ¯à®áâà ­áâ¢ ª®­ä®à¬­®© á¢ï§­®áâ¨
0

Cn�1;n�1 ¨
1

Cn�1;n�1 ¯®«¥¬

ª¢ §¨â¥­§®à  x0
i , ¯à¨ íâ®¬ ¯®«ï ®á­®¢­ëå â¥­§®à®¢ a0ik ¨

1
a0ik íâ¨å ¯à®áâà ­áâ¢ á®¢¯ ¤ îâ;

 ää¨­­ë¥ á¢ï§­®áâ¨
0

r ¨
1

r, ¨­¤ãæ¨àã¥¬ë¥ ¯à¨ íâ®¬ ®á­ é¥­¨¨ ¨ ®¯à¥¤¥«ï¥¬ë¥ á¨áâ¥¬ ¬¨

ä®à¬ á®®â¢¥âáâ¢¥­­® f
0

�
j
0;

0

�
j
ig ¨ f

1

�
j
0;

1

�
j
ig, ï¢«ïîâáï ¢¥©«¥¢ë¬¨ á ¯®«¥¬ ¬¥âà¨ç¥áª®£® â¥­§®-

à  gik, ¯à¨ç¥¬ á¢ï§­®áâì
0

r ¡¥§ ªàãç¥­¨ï, â¥­§®à ªàãç¥­¨ï á¢ï§­®áâ¨
1

r á®¢¯ ¤ ¥â á â¥­§®à®¬

ªàãç¥­¨ï ¯à®áâà ­áâ¢ 
1

Cn�1;n�1 ¨, ¢®®¡é¥ £®¢®àï, ï¢«ï¥âáï ­¥­ã«¥¢ë¬. �¢ï§­®áâì
0

r à¨¬ ­®¢ 

â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ­®à¬ «¨§ æ¨ï ¯à®áâà ­áâ¢ 
0

Cn�1;n�1 ï¢«ï¥âáï £ à¬®­¨ç¥áª®©.

� ¬¥ç ­¨¥. �¥¢ëà®¦¤¥­­®¥ ¯®«­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¯®«ï¬¨ äã­ª-
æ¨© x0

n ¨ ª¢ §¨â¥­§®à  x0
i ¢ ®¡é¥¬ á«ãç ¥ ¨­¤ãæ¨àã¥â ¡¥áç¨á«¥­­®¥ ¬­®¦¥áâ¢® ¯à®áâà ­áâ¢

ª®­ä®à¬­®© á¢ï§­®áâ¨
p

Cn�1;n�1 ¨  ää¨­­®© á¢ï§­®áâ¨
p

An�1;n�1 (p = 0; 1; 2; : : : ), ã¤®¢«¥â¢®àïî-
é¨å â¥®à¥¬ ¬ á®®â¢¥âáâ¢¥­­® 4 ¨ 5.
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