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1. � áá¬®âà¨¬ £¨¯¥à¯®¢¥àå­®áâì [1] Vn�1 � Cn (n � 3), ®â­¥á¥­­ãî 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 = �ji ; 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; gij�

j

nk + gnn�n
ik = 0: (1)

2. �  ¯®¢¥àå­®áâ¨ eVn�1 � Q2
n � Pn+1 (®¡à § £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¯à¨ ®â®¡à ¦¥­¨¨

� à¡ã) ¯à®¥ªâ¨¢­®£® ¯à®áâà ­áâ¢  Pn+1 à áá¬®âà¨¬ á¥âì e�n�1, ®¯¨áë¢ ¥¬ãî â®çª®© A0. � ¯à®-
¥ªâ¨¢­®¬ à¥¯¥à¥ R, ®â­¥á¥­­®¬ ª ¥¥ «¨­¨ï¬ (â. ¥. ¢¥àè¨­ë Ai à¥¯¥à  R ¢ë¡à ­ë ­  ª á â¥«ì­ëå
ª «¨­¨ï¬ á¥â¨ e�n�1), ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï á¥â¨ e�n�1 � eVn�1 � Q2

n ¨¬¥îâ ¢¨¤ [5]

!j
i = ajik!

k
0 ; i 6= j: (2)

� ¦¤®¬ã ¨§ n�1 á¥¬¥©áâ¢ «¨­¨© á¥â¨ e�n�1 ¯à¨ ¯¥à¥­¥á¥­¨¨� à¡ã ­  £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1

ª®­ä®à¬­®£® ¯à®áâà ­áâ¢  Cn á®®â¢¥âáâ¢ã¥â á¥¬¥©áâ¢® «¨­¨©; n�1 â ª¨å «¨­¥©­® ­¥§ ¢¨á¨¬ëå
á¥¬¥©áâ¢ «¨­¨© ­  £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ®¡à §ãîâ á¥âì �n�1 � Vn�1 � Cn.

� ª®­ä®à¬­®¬ à¥¯¥à¥ R, ®â­¥á¥­­®¬ ª á¥â¨ �n�1 � Vn�1 � Cn, ®­  ®¯à¥¤¥«ï¥âáï á¨áâ¥¬®©
¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© (1), (2). � ¢ë¡à ­­®¬ à¥¯¥à¥ R à®«ì \ª á â¥«ì­®©" ª i-© «¨­¨¨
á¥â¨ �n�1 � Vn�1 ¢ ¥¥ â®çª¥ A0 ¨£à ¥â ¯ãç®ª £¨¯¥àáä¥à Xi = Ai + �iA0.
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�ã­ªæ¨¨ asi
def=
P

gijg
js�(n�2)�si ï¢«ïîâáï ®â­®á¨â¥«ì­ë¬¨ (i 6= s) ¨«¨  ¡á®«îâ­ë¬¨ (i = s)

¨­¢ à¨ ­â ¬¨, ¯à¨ç¥¬ ¬ âà¨æ  ¯®àï¤ª  n� 1 ¨§ ®â­®á¨â¥«ì­ëå ¨  ¡á®«îâ­ëå ¨­¢ à¨ ­â®¢ asi
­¥¢ëà®¦¤¥­ . �«¥¬¥­âë

�
aik ®¡à â­®© ¬ âà¨æë ®¯à¥¤¥«ïîâáï á®®â­®è¥­¨ï¬¨

�
aila

l
s =

�
alsa

i
l = �i

s.
�å¢ â

q0i
def=
�X
j 6=k

a
j

kj

�
�
aki (3)

ã¤®¢«¥â¢®àï¥â ¤¨ää¥à¥­æ¨ «ì­ë¬ ãà ¢­¥­¨ï¬

dq0i + q0i (!
0
0 � !i

i) + !0
i = q0is!

s
0: (4)

�¨¯¥àáä¥àë

Fi = q0iA0 +Ai; (5)

¯à¨­ ¤«¥¦ é¨¥ \ª á â¥«ì­ë¬" ª «¨­¨ï¬ á¥â¨ �n�1 � Vn�1 � Cn, ï¢«ïîâáï ¨­¢ à¨ ­â­ë¬¨:
�Fi = �i

iFi; ­ §®¢¥¬ ¨å £ à¬®­¨ç¥áª¨¬¨ £¨¯¥àáä¥à ¬¨ á¥â¨. �ç¥¢¨¤­®, çâ® ¢ á¨«ã ãà ¢­¥­¨© (4)

¯®«¥ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© F
def= [Fi] ¯¥à¥á¥ç¥­¨ï n� 1 £ à¬®­¨ç¥áª¨å £¨¯¥àáä¥à Fi á¥â¨

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

�¥®à¥¬  1. �®«¥ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi] á¥â¨ �n�1, § ¤ ­­®© ­  £¨¯¥à¯®¢¥àå­®-

áâ¨ Vn�1 � Cn, ¢­ãâà¥­­¨¬ ®¡à §®¬ ®¯à¥¤¥«ï¥â ­®à¬ «ì­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1

ª®­ä®à¬­®£® ¯à®áâà ­áâ¢  Cn.

3. �®¯ãáâ¨¬, çâ® á¥âì �n�1 � Vn�1 � Cn ®àâ®£®­ «ì­ ï, â. ¥. ª á â¥«ì­ë¥ ª ¥¥ «¨­¨ï¬ ¯®-
¯ à­® ®àâ®£®­ «ì­ë: (XiXj) = (AiAj) = gij = 0, i 6= j.

�å¢ â (3) ¤«ï ®àâ®£®­ «ì­®© á¥â¨ ¯à¨¬¥â ¢¨¤

q0i = �
1

n� 2

X
j 6=i

ajij =
1

n� 2
gii
X
j 6=i

gjjaijj : (6)

�«¥¤®¢ â¥«ì­®, £ à¬®­¨ç¥áª¨¥ £¨¯¥àáä¥àë (5) ®àâ®£®­ «ì­®© á¥â¨ �n�1 � Vn�1 � Cn § ¤ îâáï
n� 1 ª¢ §¨â¥­§®à ¬¨ q0i , ®¯à¥¤¥«ï¥¬ë¬¨ ¢ (6).

� ¦¤ ï ¨§ n � 2 £¨¯¥àáä¥à F
j
i = �ajijA0 + Ai = gjjgiia

i
jjA0 + Ai, i 6= j, ¯à¨­ ¤«¥¦ é¨å

\ª á â¥«ì­®©" ª i-© «¨­¨¨ ®àâ®£®­ «ì­®© á¥â¨ �n�1 � Vn�1 � Cn, ï¢«ï¥âáï ¨­¢ à¨ ­â­®©:
�F

j
i = �i

iF
j
i . �®  ­ «®£¨¨ á [5] ­ §®¢¥¬ ¨å ¯á¥¢¤®ä®ª «ì­ë¬¨ £¨¯¥àáä¥à ¬¨ ª á â¥«ì­®© A0Ai

ª i-© «¨­¨¨ á¥â¨ �n�1 � Vn�1. �«ï ®àâ®£®­ «ì­®© á¥â¨ �n�1 � Vn�1 á¯à ¢¥¤«¨¢® Fi = 1
n�2

P
j 6=i

F
j
i ,

¢ íâ®¬ § ª«îç ¥âáï £¥®¬¥âà¨ç¥áª¨© á¬ëá« £ à¬®­¨ç¥áª¨å £¨¯¥àáä¥à Fi ®àâ®£®­ «ì­®© á¥â¨
�n�1 � Vn�1.

4. �¥âì �n�1 � Vn�1 � Cn ­ §ë¢ ¥âáï £®«®­®¬­®©, ¥á«¨ ª ¦¤®¥ ¨§ n � 1 ãà ¢­¥­¨© �ä ä-
ä  !i

0 = 0 ¢¯®«­¥ ¨­â¥£à¨àã¥¬®. �¥®¡å®¤¨¬ë¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨¥¬ £®«®­®¬­®áâ¨ á¥â¨
�n�1 � Vn�1 ï¢«ï¥âáï ®¡à é¥­¨¥ ¢ ­ã«ì ¢á¥å ®â­®á¨â¥«ì­ëå ¨­¢ à¨ ­â®¢ ai[pq] (a

i
[pq] = 0, p; q 6= i).

�§¢¥áâ­® [1], çâ® á®¢®ªã¯­®áâì äã­ªæ¨© anik
def= �n

ik �
1

n�1
gikg

tl�n
lt ®¡à §ã¥â á¨¬¬¥âà¨ç­ë©

â¥­§®à ¢â®à®£® ¯®àï¤ª .
�®  ­ «®£¨¨ á [6] ¡ã¤¥¬ £®¢®à¨âì, çâ® £¨¯¥à¯®¢¥àå­®áâì Vn�1 � Cn, ­¥áãé ï ®àâ®£®­ «ì-

­ãî á¥âì �n�1, ¥áâì £¨¯¥àá®¯àï¦¥­­ ï á¨áâ¥¬ , ¥á«¨ ¯à¨ ¯¥à¥­¥á¥­¨¨ � à¡ã á®®â¢¥âáâ¢ãîé ï
¯®¢¥àå­®áâì eVn�1 � Q2

n � Pn+1 ï¢«ï¥âáï (n�1)-á®¯àï¦¥­­®© á¨áâ¥¬®© ¢ Pn+1, â. ¥. ¢ce ¯á¥¢¤®ä®-
ªãáë F j

i = �ajijA0+Ai, i 6= j, ª ¦¤®© ª á â¥«ì­®© A0Ai ª «¨­¨¨ !i
0 á®¯àï¦¥­­®© (®â­®á¨â¥«ì­®

¯®«ï ª®­ãá®¢ ­ ¯à ¢«¥­¨© anst!
s
0!

t
0 = 0) á¥â¨ e�n�1 � eVn�1 � Q2

n ï¢«ïîâáï ä®ªãá ¬¨. �®á«¥¤­¥¥
®§­ ç ¥â, çâ®

dF
j
i 2 (A0Ai) (mod f!

k
0 = 0; k 6= jg): (7)
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� á¨«ã â®£®, çâ® anij = 0, gij = 0, á¯à ¢¥¤«¨¢® �n
ij = 0, i 6= j. �«¥¤®¢ â¥«ì­®, á®®â­®è¥­¨ï

(7) ¢ë¯®«­ïîâáï â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ak[ij] = 0 (¢á¥ ¨­¤¥ªáë à §«¨ç­ë). � ª¨¬ ®¡à §®¬,
á¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï.

�¥®à¥¬  2. �à¨ n > 3 ­¥®¡å®¤¨¬ë¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨¥¬, ¯à¨ ª®â®à®¬ £¨¯¥à¯®¢¥àå-

­®áâì Vn�1 � Cn, ­¥áãé ï ®àâ®£®­ «ì­ãî á®¯àï¦¥­­ãî á¥âì �n�1, ¥áâì £¨¯¥àá®¯àï¦¥­­ ï

á¨áâ¥¬ , ï¢«ï¥âáï ®¡à é¥­¨¥ ¢ ­ã«ì ®â­®á¨â¥«ì­ëå ¨­¢ à¨ ­â®¢ ak[ij] (¢á¥ ¨­¤¥ªáë à §«¨ç­ë);
¯à¨ n = 3 ¢áïª ï ¯®¢¥àå­®áâì V2 � C3, ­¥áãé ï ®àâ®£®­ «ì­ãî á®¯àï¦¥­­ãî á¥âì, ï¢«ï¥âáï

2-á®¯àï¦¥­­®© á¨áâ¥¬®©.

�¥®à¥¬  3. �¨¯¥à¯®¢¥àå­®áâì Vn�1 � Cn (n � 3), ­¥áãé ï ®àâ®£®­ «ì­ãî á®¯àï¦¥­­ãî

á¥âì �n�1, ¥áâì £¨¯¥àá®¯àï¦¥­­ ï á¨áâ¥¬  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  á¥âì �n�1 ï¢«ï¥âáï

£®«®­®¬­®©.

�á«¨ ­  £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn § ¤ ­  ®àâ®£®­ «ì­ ï ¨ á®¯àï¦¥­­ ï á¥âì �n�1, â® íâ 
á¥âì ­ §ë¢ ¥âáï á¥âìî «¨­¨© ªà¨¢¨§­ë.

5. �à¥¤¯®«®¦¨¬, çâ® § ¤ ­® ­®à¬ «ì­®¥ ®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¯®«¥¬
®ªàã¦­®áâ¥© [Pi], Pi = Ai+x0iA0, ®¯à¥¤¥«ï¥¬ë¬ ¯®«¥¬ ª¢ §¨â¥­§®à  x0i [1]: dx

0
i+x

0
i!

0
0�x

0
j!

j
i+!

0
i =

x0ij!
j
0.

�®£« á­® [7] á¨áâ¥¬  ä®à¬ �ä ää  f
0

�j0;
0

�jig, £¤¥

0

�j0 = !j
0;

0

�ji = !j
i � �ji (!

0
0 � x0k!

k
0 ) + gjkx0k!

n+1
i + x0i!

j
0; (8)

ã¤®¢«¥â¢®àï¥â áâàãªâãà­ë¬ ãà ¢­¥­¨ï¬ � àâ ­ {� ¯â¥¢  [8], [9]

D
0

�
j
0 =

0

�k0 ^
0

�
j
k +

1
2
0
r
j
0st

0

�s0 ^
0

�t0;
0
r
j
0st = 0; D

0

�
j
i =

0

�ki ^
0

�
j
k +

1
2
0
r
j
ist

0

�s0 ^
0

�t0:

�«¥¤®¢ â¥«ì­®, á¨áâ¥¬  ä®à¬ (8) ®¯à¥¤¥«ï¥â ¯à®áâà ­áâ¢®  ää¨­­®© á¢ï§­®áâ¨
0

An�1; n�1 ¡¥§
ªàãç¥­¨ï. �¥­§®à ªà¨¢¨§­ë íâ®£® ¯à®áâà ­áâ¢  ¨¬¥¥â áâà®¥­¨¥ [7]

0
r
j
ist = 2[gklx0l x

0
kgi[s�

j

t] � gjkx0kgi[s�
l
t]x

0
l + x0i[s�

j

t] +�n
i[s�

j

jnjt] � x0ix
0
k�

k
[s�

j

t] � gjkx0k[sgt]i + �
j
i x

0
k[s�

k
t]]: (9)

�§¢¥áâ­® [7], çâ® ¯à®áâà ­áâ¢®  ää¨­­®© á¢ï§­®áâ¨
0

An�1; n�1 ï¢«ï¥âáï ¯à®áâà ­áâ¢®¬ �¥©«ï
á ¯®«¥¬ ¬¥âà¨ç¥áª®£® â¥­§®à  gij ; íâ® ¯à®áâà ­áâ¢® ï¢«ï¥âáï à¨¬ ­®¢ë¬ â®£¤  ¨ â®«ìª® â®£¤ ,
ª®£¤  ª®á®á¨¬¬¥âà¨ç­ë© â¥­§®à x0[ij] ®¡à é ¥âáï ¢ ­ã«ì.

�á«®¢¨¥¬ ¯ à ««¥«ì­®£® ¯¥à¥­¥á¥­¨ï ­ ¯à ¢«¥­¨ï A0Ai ª á â¥«ì­®© ª i-© «¨­¨¨ ®àâ®£®-

­ «ì­®© á¥â¨ �n�1 � Vn�1 � Cn ¢¤®«ì ¥¥ k-© «¨­¨¨ ¢  ää¨­­®© á¢ï§­®áâ¨
0

r, ¨­¤ãæ¨àã¥¬®©
­®à¬ «ì­ë¬ ®á­ é¥­¨¥¬ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¯®«¥¬ ª¢ §¨â¥­§®à  x0s, ï¢«ï¥âáï ¢ë¯®«-
­¥­¨¥ á®®â­®è¥­¨©

a
j

ik � gjjx0jgik + x0i �
j

k = 0; i 6= j: (10)

�á«¨ ãá«®¢¨¥ (10) á¯à ¢¥¤«¨¢® ¤«ï «î¡ëå i 6= k, â® ®àâ®£®­ «ì­ ï á¥âì �n�1 � Vn�1 � Cn

­ §ë¢ ¥âáï ç¥¡ëè¥¢áª®© ®â­®á¨â¥«ì­® ­®à¬ «ì­®£® ®á­ é¥­¨ï £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn,
®¯à¥¤¥«ï¥¬®£® ¯®«¥¬ ª¢ §¨â¥­§®à  x0i .

�§ á®®â­®è¥­¨© (10) ¯à¨ i 6= k á«¥¤ã¥â ãá«®¢¨¥, ¯à¨ ¢ë¯®«­¥­¨¨ ª®â®à®£® ®àâ®£®­ «ì­ ï

á¥âì �n�1 � Vn�1 � Cn ï¢«ï¥âáï ç¥¡ëè¥¢áª®© ¢ á¢ï§­®áâ¨
0

r:

a
j
ik + x0i �

j
k = 0; i 6= j; k:

�á«¨ ãá«®¢¨¥ (10) á¯à ¢¥¤«¨¢® ¤«ï «î¡ëå i = k, â® ®àâ®£®­ «ì­ ï á¥âì �n�1 � Vn�1 � Cn

­ §ë¢ ¥âáï £¥®¤¥§¨ç¥áª®© ®â­®á¨â¥«ì­® ­®à¬ «ì­®£® ®á­ é¥­¨ï £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn
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¯®«¥¬ ª¢ §¨â¥­§®à  x0i . �§ á®®â­®è¥­¨© (10) ¯à¨ i = k á«¥¤ã¥â ãá«®¢¨¥ £¥®¤¥§¨ç­®áâ¨ ®àâ®£®-

­ «ì­®© á¥â¨ �n�1 � Vn�1 � Cn ¢ á¢ï§­®áâ¨
0

r

a
j
ii � giig

jjx0j = 0; i 6= j:

�¥®à¥¬  4. �á«¨ ®â­®á¨â¥«ì­® ­¥ª®â®à®£® ­®à¬ «ì­®£® ®á­ é¥­¨ï £¨¯¥à¯®¢¥àå­®áâ¨

Vn�1 � Cn (n � 3) ¯®«¥¬ ª¢ §¨â¥­§®à  x0i ¯®¤¬­®£®®¡à §¨¥ Vn�1 ­¥á¥â ®àâ®£®­ «ì­ãî £¥®-

¤¥§¨ç¥áªãî á¥âì �n�1 ¢  ää¨­­®© á¢ï§­®áâ¨
0

r, â® ®­  ï¢«ï¥âáï á¥âìî á á®¢¯ ¢è¨¬¨ ¯á¥¢-

¤®ä®ª «ì­ë¬¨ £¨¯¥àáä¥à ¬¨ ¨ ¤ ­­®¥ ­®à¬ «ì­®¥ ®á­ é¥­¨¥ ï¢«ï¥âáï ®á­ é¥­¨e¬ ¯®«¥¬ ¥¥

£ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi] (x0i � q0i ).

�¥®à¥¬  5. �á«¨ ®àâ®£®­ «ì­ ï á¥âì �n�1 � Vn�1 � Cn (n � 3) | á¥âì á á®¢¯ ¢è¨¬¨

¯á¥¢¤®ä®ª «ì­ë¬¨ £¨¯¥àáä¥à ¬¨, â® ¯à¨ ­®à¬ «ì­®¬ ®á­ é¥­¨¨ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn

¯®«¥¬ ¥¥ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi] ¤ ­­ ï á¥âì ï¢«ï¥âáï £¥®¤¥§¨ç¥áª®© ®â­®á¨â¥«ì­®

 ää¨­­®© á¢ï§­®áâ¨
0

r.

�¥®à¥¬  6. �á«¨ ®àâ®£®­ «ì­ ï á¥âì �n�1 � Vn�1 � Cn (n > 3) ®â­®á¨â¥«ì­® ­¥ª®â®-

à®£® ­®à¬ «ì­®£® ®á­ é¥­¨ï £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ï¢«ï¥âáï ç¥¡ëè¥¢áª®© ¢  ää¨­­®©

á¢ï§­®áâ¨
0

r, â® ®­  ï¢«ï¥âáï £¥®¤¥§¨ç¥áª®©; ¯à¨ íâ®¬ ¤ ­­®¥ ­®à¬ «ì­®¥ ®á­ é¥­¨¥ ¥áâì

®á­ é¥­¨¥ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn ¯®«¥¬ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi] á¥â¨.

� ¬¥â¨¬, çâ® ¯à¨ n = 3 ¢áïª ï ®àâ®£®­ «ì­ ï á¥âì �2 � V2 � C3 ¯à¨ ­®à¬ «ì­®¬ ®á­ é¥­¨¨

¯®¢¥àå­®áâ¨ V2 ¯®«¥¬ ¥¥ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi] ®â­®á¨â¥«ì­®  ää¨­­®© á¢ï§­®áâ¨
0

r
ï¢«ï¥âáï £¥®¤¥§¨ç¥áª®© ¨ ç¥¡ëè¥¢áª®© ®¤­®¢à¥¬¥­­®.

�¥®à¥¬  7. �¨¯¥à¯®¢¥àå­®áâì Vn�1 � Cn (n > 3) ï¢«ï¥âáï £¨¯¥à¯®¢¥àå­®áâìî, ­¥áãé¥©

ç¥¡ëè¥¢áªãî á¥âì �n�1 «¨­¨© ªà¨¢¨§­ë â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ®­  ï¢«ï¥âáï £¨¯¥àá®-

¯àï¦¥­­®© á¨áâ¥¬®©, ­¥áãé¥© £¥®¤¥§¨ç¥áªãî á¥âì.

� ¬¥â¨¬, çâ® ¯à¨ n = 3 ¢áïª ï ®àâ®£®­ «ì­ ï á¥âì �2 � V2 � C3 ¯à¨ ­®à¬ «ì­®¬ ®á­ é¥­¨¨

¯®¢¥àå­®áâ¨ V2 ¯®«¥¬ ¥¥ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi] ®â­®á¨â¥«ì­®  ää¨­­®© á¢ï§­®áâ¨
0

r
ï¢«ï¥âáï £¥®¤¥§¨ç¥áª®© ¨ ç¥¡ëè¥¢áª®© ®¤­®¢à¥¬¥­­®,   ¢ á«ãç ¥ ¥¥ á®¯àï¦¥­­®áâ¨ ¯®¢¥àå­®áâì
V2 ¥áâì 2-á®¯àï¦¥­­ ï á¨áâ¥¬ .

6. � áá¬®âà¨¬ ç¥¡ëè¥¢áªãî á¥âì «¨­¨© ªà¨¢¨§­ë �n�1 � Vn�1 � Cn (n > 3). � íâ®¬ á«ãç ¥

â¥­§®à ªà¨¢¨§­ë (9) ¯à®áâà ­áâ¢   ää¨­­®© á¢ï§­®áâ¨
0

An�1; n�1 ®¡à é ¥âáï ¢ ­ã«ì.

�¥®à¥¬  8. �­ãâà¥­­ïï £¥®¬¥âà¨ï ¯à®áâà ­áâ¢   ää¨­­®© á¢ï§­®áâ¨
0

An�1; n�1, ¨­¤ã-

æ¨àã¥¬®£® ­®à¬ «ì­ë¬ ®á­ é¥­¨¥¬ £¨¯¥à¯®¢¥àå­®áâ¨ Vn�1 � Cn (n > 3) ¯®«¥¬ £ à¬®­¨ç¥-

áª¨å ®ªàã¦­®áâ¥© [Fi] ç¥¡ëè¥¢áª®© á¥â¨ «¨­¨© ªà¨¢¨§­ë �n�1 � Vn�1, ï¢«ï¥âáï ¥¢ª«¨¤®¢®©

(«®ª «ì­®).

7. � áá¬®âà¨¬ ¯®¢¥àå­®áâì V2 � C3, ­¥áãéãî ç¥¡ëè¥¢áªãî á¥âì «¨­¨© ªà¨¢¨§­ë �2. � íâ®¬
á«ãç ¥ á¯à ¢¥¤«¨¢® dA3 = !3

3A3. �®á«¥¤­¥¥ ®§­ ç ¥â, çâ® áä¥à  A3, ª á îé ïáï á V2 � C3 ¢
â®çª¥ A0 2 V2, ï¢«ï¥âáï ­¥¯®¤¢¨¦­®©.

�¥®à¥¬  9. �®¢¥àå­®áâì V2 � C3, ­¥áãé ï ç¥¡ëè¥¢áªãî á¥âì �2 «¨­¨© ªà¨¢¨§­ë ®â­®-

á¨â¥«ì­® ­®à¬ «ì­®£® ®á­ é¥­¨ï ¯®«ï¬¨ ¥¥ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi], ¢ëà®¦¤ ¥âáï ¢

áä¥àã A3.

�¥®à¥¬  10. �­ãâà¥­­ïï £¥®¬¥âà¨ï ¯à®áâà ­áâ¢   ää¨­­®© á¢ï§­®áâ¨
0

A2;2, ¨­¤ãæ¨àã¥-

¬®£® ­®à¬ «ì­ë¬ ®á­ é¥­¨¥¬ ¯®¢¥àå­®áâ¨ V2 � C3 ¯®«¥¬ £ à¬®­¨ç¥áª¨å ®ªàã¦­®áâ¥© [Fi]
ç¥¡ëè¥¢áª®© á¥â¨ �2 � V2 «¨­¨© ªà¨¢¨§­ë, ¥áâì à¨¬ ­®¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ®­ 

ï¢«ï¥âáï ¥¢ª«¨¤®¢®© («®ª «ì­®).
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