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X.����������, �.�����, �.�������, �. ������

�� �������� ���������� ����� �������������
����������� �2(e)

1. �¢¥¤¥­¨¥

� à ¡®â å [1]{[3] ¡ë«¨ ¢¢¥¤¥­ë ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï ¯à®áâà ­áâ¢  ää¨­­®©
á¢ï§­®áâ¨ An á  ää¨­­®© á¢ï§­®áâìî ¡¥§ ªàãç¥­¨ï ­  An ¨ ¢ë¤¥«¥­ë âà¨ â¨¯  íâ¨å ®â®¡à ¦¥-
­¨©: �1, �2 ¨ �3. � [4], [5] ¤®ª § ­  ¯®«­®â  íâ®© ª« áá¨ä¨ª æ¨¨ ¤«ï n > 5. �®çâ¨ £¥®¤¥§¨ç¥áª¨¥
®â®¡à ¦¥­¨ï ¨§ãç «¨áì ¬­®£¨¬¨  ¢â®à ¬¨ (á¬., ­ ¯à., [6]-[14]). � ­­ ï à ¡®â  ¯®á¢ïé¥­  ¨§ã-
ç¥­¨î ®á­®¢­ëå ãà ¢­¥­¨© ¯®çâ¨ £¥®¤¥§¨ç¥áª¨å ®â®¡à ¦¥­¨© â¨¯  �2(e), e = �1.

�â¬¥â¨¬, çâ® ­  á¨£­ âãàã ¬¥âà¨ª à¨¬ ­®¢ëå ¯à®áâà ­áâ¢ Vn ­¥ ­ « £ îâáï ®£à ­¨ç¥­¨ï,
ª ª ¯à¨­ïâ®, ­ ¯à¨¬¥à, ¢ ([2], á. 50; [15], á. 11). �áá«¥¤®¢ ­¨ï ¢¥¤ãâáï «®ª «ì­® ¢ ª« áá¥ ¤®áâ -
â®ç­® £« ¤ª¨å äã­ªæ¨©.

2. �®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï

�à¨¢ ï `, ®¯à¥¤¥«¥­­ ï ¢ ¯à®áâà ­áâ¢¥  ää¨­­®© á¢ï§­®áâ¨ An, ­ §ë¢ ¥âáï ¯®çâ¨ £¥®¤¥§¨-

ç¥áª®©, ¥á«¨ áãé¥áâ¢ã¥â ¤¢ã¬¥à­®¥ ¯ à ««¥«ì­®¥ à á¯à¥¤¥«¥­¨¥ ¢¤®«ì `, á®¤¥à¦ é¥¥ ¢ ª ¦¤®©
â®çª¥ ¥¥ ª á â¥«ì­ë© ¢¥ªâ®à.

�¨ää¥®¬®àä¨§¬ f : An ! An ï¢«ï¥âáï ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¬ ®â®¡à ¦¥­¨¥¬, ¥á«¨ «î¡ ï
£¥®¤¥§¨ç¥áª ï ¯à®áâà ­áâ¢  An ®â®¡à §¨âáï ­  ¯®çâ¨ £¥®¤¥§¨ç¥áªãî ¯à®áâà ­áâ¢  An.

� [1]{[3] ¯®çâ¨ £¥®¤¥§¨ç¥áª®¥ ®â®¡à ¦¥­¨¥ â¨¯  �2 f : An ! An ­ §¢ ­® ®â®¡à ¦¥­¨¥¬ �2(e),
¥á«¨ ®¡à â­®¥ ®â®¡à ¦¥­¨¥ f�1 : An ! An ï¢«ï¥âáï â ª¦¥ ­¥ª®â®àë¬ ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¬
®â®¡à ¦¥­¨¥¬ â¨¯  �2.

�â®¡à ¦¥­¨¥ f : An ! An ï¢«ï¥âáï ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¬ â¨¯  �2(e), ¥á«¨ ¢ ®¡é¥© ¯® ®â®-
¡à ¦¥­¨î f á¨áâ¥¬¥ ª®®à¤¨­ â x � (x1; x2; : : : ; xn) â¥­§®à ¤¥ä®à¬ æ¨¨  ää¨­­ëå á¢ï§­®áâ¥©

P h
ij(x) � �

h

ij(x)� �h
ij(x) ã¤®¢«¥â¢®àï¥â ([1]; [2], á. 177; [3]) ®â­®è¥­¨ï¬

(a) P h
ij = �h(i j) + F h

(i'j);

(b) F h
(i;j) = F h

(i�j) + �h(i%j);

(c) F h
�F

�
i = e�hi ; e = �1; 0;

(1)

£¤¥ �h
ij (�

h

ij) | ®¡ê¥ªâë  ää¨­­®© á¢ï§­®áâ¨ ¯à®áâà ­áâ¢ An (An), �hi | á¨¬¢®« �à®­¥ª¥à , F h
i

| ­¥ª®â®àë©  ää¨­®à,  i, 'i, �i, %i | ª®¢¥ªâ®àë ¨ (ij) ®§­ ç ¥â á¨¬¬¥âà¨à®¢ ­¨¥ ¨­¤¥ªá®¢.
�¤¥áì ¨ ¤ «ìè¥ \ , " ®¡®§­ ç ¥â ª®¢ à¨ ­â­ãî ¯à®¨§¢®¤­ãî ¯® á¢ï§­®áâ¨ ¯à®áâà ­áâ¢  An.
�à ¢­¥­¨¥ (c) ®¯à¥¤¥«ï¥â  ää¨­®à F h

i ª ª e-áâàãªâãàã.
�à ¢­¥­¨ï (1), å à ªâ¥à¨§ãîé¨¥ ®â®¡à ¦¥­¨ï �2(e) : An ! An, ¯à¨ e = �1 ¡ë«¨ ãâ®ç­¥­ë

¢ [1]{[3]. �¥à­®, çâ® %i = �F �
i ��. �®íâ®¬ã ¨¬¥¥â ¬¥áâ® á«¥¤ãîé ï

� ­­ ï à ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ £à ­â®¢ ò201/05/2707 ¨ MSM 6198959214 �¥è-
áª®© �¥á¯ã¡«¨ª¨.
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�¥®à¥¬  1. �¨ää¥®¬®àä¨§¬ f : An ! An ï¢«ï¥âáï ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¬ ®â®¡à ¦¥­¨¥¬

�2(e), e = �1, â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢ ®¡é¥© ¯® íâ®¬ã ®â®¡à ¦¥­¨î á¨áâ¥¬¥ ª®®à¤¨­ â

x â¥­§®à ¤¥ä®à¬ æ¨¨  ää¨­­ëå á¢ï§­®áâ¥© P h
ij(x) ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

(a) P h
ij = �h(i j) + F h

(i'j);

(b) F h
(i;j) = F h

(i�j) � �h(iF
�
j)��;

(c) F h
�F

�
i = e�hi :

(2)

�®ª § â¥«ìáâ¢® íâ®© â¥®à¥¬ë ®á­®¢ë¢ ¥âáï ­   ­ «¨§¥ ãá«®¢¨© (1(b)) ¨ (1(c)). �â¨ ãá«®¢¨ï
¡ã¤¥¬  ­ «¨§¨à®¢ âì ¢ á«¥¤ãîé¥© ç áâ¨.

3. �¡ e-áâàãªâãà å, ®¯à¥¤¥«ïîé¨å ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï �2(e)

�ää¨­®à F h
i , ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨ï¬ (1(b)) ¨ (1(c)), ¡ã¤¥¬ ­ §ë¢ âì e-áâàãªâãà®©,

®¯à¥¤¥«ïîé¥© ¯®çâ¨ £¥®¤¥§¨ç¥áª®¥ ®â®¡à ¦¥­¨¥ �2(e).

�¥®à¥¬  2. e-áâàãªâãà  F h
i ®¯à¥¤¥«ï¥â ¯®çâ¨ £¥®¤¥§¨ç¥áª®¥ ®â®¡à ¦¥­¨¥ �2(e), e = �1,

â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬

(b) F h
(i;j) = F h

(i�j) � �h(iF
�
j)��;

(c) F h
�F

�
i = e�hi :

(3)

�®ª § â¥«ìáâ¢®. �ª § ­­®¥ á¢®©áâ¢® ä ªâ¨ç¥áª¨ ¤®ª § ­® ¢ ([2], á. 180{182). �¨¦¥ ¯à¨¢¥-
¤¥¬ ¡®«¥¥ ¯à®áâ®¥ ¤®ª § â¥«ìáâ¢®. �ãáâì ¨¬¥¥¬ e-áâàãªâãàã F h

i (e = �1), ®¯à¥¤¥«ïîéãî ¯®çâ¨
£¥®¤¥§¨ç¥áª®¥ ®â®¡à ¦¥­¨¥ �2(e).

�®¢ à¨ ­â­® ¯à®¤¨ää¥à¥­æ¨àã¥¬  «£¥¡à ¨ç¥áª®¥ ãá«®¢¨¥ (1(c)) ¯® xj ¨ § â¥¬ ¯®«ãç¥­­®¥
¯à®á¨¬¬¥âà¨àã¥¬ ¯® ¨­¤¥ªá ¬ i ¨ j:

F h
�;iF

�
j + F h

�;jF
�
i + F h

�F
�
(i;j) = 0:

�®á«¥ ¨áª«îç¥­¨ï F �
(i;j) ¯à¨ ¯®¬®é¨ (1(b)) ­ å®¤¨¬

F h
�;iF

�
j + F h

�;jF
�
i + e�h(i�j) + F h

(i%j) = 0:

�®á«¥ á¢¥àâë¢ ­¨ï ¯®«ãç¥­­®© ä®à¬ã«ë á F j
k ¨ á¨¬¬¥âà¨§ æ¨¨ ¯® ¨­¤¥ªá ¬ i ¨ k ¡ã¤¥¬ ¨¬¥âì

eF h
(i;k) + F h

(�;�)F
�
i F

�
k + F h

i (F
�
k %� + e�k) + F h

k (F
�
i %� + e�i) + e�hi (F

�
k �� + %k) + e�hk (F

�
i �� + %i) = 0:

�á¯®«ì§®¢ ¢ (1(b)), ¯®«ãç¨¬ ¢ëà ¦¥­¨¥

F h
i (F

�
k %� + e�k) + F h

k (F
�
i %� + e�i) + e�hi (F

�
k �� + %k) + e�hk (F

�
i �� + %i) = 0:

�§ãç ï íâ® ¢ëà ¦¥­¨¥, § ¬¥â¨¬, çâ® F �
i �� + %i = 0, â. ¥. %i = �F �

i ��. �®¤áâ ­®¢ª®© ¢ (1(b))
­ å®¤¨¬ ãà ¢­¥­¨¥ (3(b)).

�¥®à¥¬  3. �¯à¥¤¥«ïîé ï ¯®çâ¨ £¥®¤¥§¨ç¥áª®¥ ®â®¡à ¦¥­¨¥ �2(e), e = �1, e-áâàãªâãà 
F h
i ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬

2F h
i;jk = F h

i �(jk) + F h
j �[ik] + F h

k �[ij] � �him(jk) � �hjm[ik] � �hkm[ij] +
1

�
h

ikj ; (4)

£¤¥

1

�
h

ijk �
2

�
h

ijk +
2

�
h

kji �
2

�
h

jki + 2F h
�R

�
kji � F �

i R
h
�jk + F �

j R
h
�ik + F �

k R
h
�ij ;

2

�
h

ijk � �(iF
h
j)k � �h(iF

�
j)k��; F h

ij � F h
i;j ; �ij � �i;j ; mij � F �

i ��j ;

Rh
ijk |â¥­§®à �¨¬ ­  ¯à®áâà ­áâ¢  An, [ik] ®§­ ç ¥â  «ìâ¥à­¨à®¢ ­¨¥ ¯® á®®â¢¥âáâ¢ãîé¨¬

¨­¤¥ªá ¬.
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�®ª § â¥«ìáâ¢®. �®á«¥ ª®¢ à¨ ­â­®£® ¤¨ää¥à¥­æ¨à®¢ ­¨ï ãà ¢­¥­¨ï (3(b)) ¢¤®«ì xk ­ -
å®¤¨¬

F h
i;jk + F h

j;ik = F h
(j�j)k � �h(imj)k +

2

�
h

ijk : (5)

�®«ãç¥­­®¥  «ìâ¥à­¨àã¥¬ ¯® i ¨ k; ãç¨âë¢ ï â®¦¤¥áâ¢  �¨çç¨, ¯®«ãç¨¬

F h
i;jk � F

h
k;ji = F h

i �jk � F h
k �ji + F h

j �[ik] � �hi mjk + �hkmji � �hjm[ik] +
3

�
h

ijk;

£¤¥
3

�
h

ijk �
2

�
h

ijk �
2

�
h

kji + F �
j R

h
�ik � F h

�R
�
jik:

� ¬¥­¨¬ ¬¥áâ ¬¨ ¨­¤¥ªáë j ¨ k

F h
i;kj � F h

j;ki = F h
i �kj � F h

j �ki + F h
k �[ij] � �hi mkj + �hjmki � �hkm[ij] +

3

�
h

ikj :

�®á«¥ á«®¦¥­¨ï á ä®à¬ã«®© (5) ¨ ¯®á«¥ ­¥á«®¦­ëå ¢ëç¨á«¥­¨© ¯®«ãç¨¬ (4).

�à®¤®«¦¨¬ ¨§ãç¥­¨¥ e-áâàãªâãàë F h
i , ®¯à¥¤¥«ïîé¥© ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï

�2(e), e � 1. �á¯®«ì§ã¥¬ á¢¥àâªã  «£¥¡à ¨ç¥áª®£® ãá«®¢¨ï (3(c)): F �
� F

�
� = en ¨ ª®¢ à¨ ­â­®

¯à®¤¨ää¥à¥­æ¨àã¥¬ ¥¥ ¢ ­ ¯à ¢«¥­¨¨ xj ¨ xk:

F �
� F

�
�;jk + F �

�jF
�
�k = 0:

�®¤áâ ¢¨¢ (4), ¯®«ãç¨¬

(n� 1� F �
� )�(jk) � �(��)F

�
j F

�
k =

4

�jk; (6)

£¤¥
4

�jk � F �
�

1

�
�

�jk + 2F �
�jF

�
�k.

�®á«¥ á¢¥àâë¢ ­¨ï (6) á F j
j0F

k
k0 ¯®«ãç¨¬

(n� 1� F �
� )�(��)F

�
j F

�
k � �(jk) =

4

���F
�
j F

�
k : (60)

� ª ª ª ¤«ï ¨§ãç ¥¬ëå e-áâàãªâãà (n� 1� F �
� )

2 � 1 6= 0, â® ¨§ ä®à¬ã« (6) ¨ (60) á«¥¤ã¥â

�(i;j) =
5

�ij ; (7)

£¤¥
5

�ij �
1

(n�1�F�
�
)2�1

((n� 1� F �
� )

4

�ij +
4

���F
�
i F

�
j ).

�®¢ à¨ ­â­® ¤¨ää¥à¥­æ¨àã¥¬ ä®à¬ã«ã (7) ¢ ­ ¯à ¢«¥­¨¨ xk:

�i;jk + �j;ik =
5

�ij;k (8)

¨  «ìâ¥à­¨àã¥¬ ¯® i ¨ k: �i;jk � �k;ji + ��R
�
jik =

5

�ij;k �
5

�kj;i. � ¬¥­¨¢ ¬¥áâ ¬¨ ¨­¤¥ªáë j ¨ k,
¯®«ãç¨¬

�i;kj � �j;ki + ��R
�
kij =

5

�ik;j �
5

�jk;i

¨ ¯®á«¥ á«®¦¥­¨ï á ä®à¬ã«®© (8) ­ å®¤¨¬

�ij;k = ��R
�
kji +

1
2
(
5

�ij;k +
5

�ik;j �
5

�jk;i): (9)
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� ¨â®£¥ íâ¨å ¢ëç¨á«¥­¨©, ãç¨âë¢ ï (4) ¨ (9), ¯®«ãç¨¬ § ¬ª­ãâãî á¨áâ¥¬ã ¤¨ää¥à¥­æ¨ «ì-
­ëå ãà ¢­¥­¨© â¨¯  �®è¨ ¢ ª®¢ à¨ ­â­ëå ¯à®¨§¢®¤­ëå ®â­®á¨â¥«ì­® ­¥¨§¢¥áâ­ëå äã­ªæ¨©
F h
i , F

h
ij , �i, �ij :

F h
i;j = F h

ij ;

F h
ij;k =

6

�
h

ijk;

�i;j = �ij ;

�ij;k =
7

�ijk;

(10)

£¤¥

2
6

�
h

ijk � F h
i �(jk) + F h

j �[ik] + F h
k �[ij] � �hi m(jk) � �hjm[ik] � �hkm[ij] +

1

�
h

ikj ;

7

�ijk � ��R
�
kji +

1
2
(
5

�ij;k +
5

�ik;j �
5

�jk;i):

�à ¢ë¥ ç áâ¨ ãà ¢­¥­¨© (10) § ¢¨áïâ ®â ­¥¨§¢¥áâ­ëå äã­ªæ¨© F h
i , F

h
ij , �i, �ij ¨ ®¡ê¥ªâ®¢

 ää¨­­®© á¢ï§­®áâ¨ ¯à®áâà ­áâ¢  An. � ¤àã£®© áâ®à®­ë, íâ¨ äã­ªæ¨¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬
(3(b)), (3(c)) ¨ (7), ¯®íâ®¬ã

F h
(ij) = F h

(i�j) � �h(iF
�
j)��; F h

�F
�
i = e�hi ; �(ij) =

5

�ij : (11)

�â¨ ãá«®¢¨ï ï¢«ïîâáï  «£¥¡à ¨ç¥áª¨¬¨ ®â­®á¨â¥«ì­® ãª § ­­ëå äã­ªæ¨©.
� ¨â®£¥ ¤®ª § ­ 

�¥®à¥¬  4. �à ¢­¥­¨ï (10) ¨ (11) ï¢«ïîâáï  «£¥¡à®-¤¨ää¥à¥­æ¨ «ì­®© á¨áâ¥¬®© â¨¯  �®-
è¨ ¢ ª®¢ à¨ ­â­ëå ¯à®¨§¢®¤­ëå ®â­®á¨â¥«ì­® ­¥¨§¢¥áâ­ëå äã­ªæ¨© F h

i , F
h
ij , �i, �ij , ¯®à®¦¤ -

îé¥© ¢á¥ e-áâàãªâãàë F h
i , ®¯à¥¤¥«ïîé¨¥ ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï �2(e), e = �1.

�«¥¤ãîéãî ç áâì ¯®á¢ïâ¨¬ ¨§ãç¥­¨î ª®«¨ç¥áâ¢  ¯ à ¬¥âà®¢, ®â ª®â®àëå § ¢¨á¨â á¥¬¥©áâ¢®
¢á¥å áâàãªâãà F h

i , ®¯à¥¤¥«ïîé¨å ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï �2(e), e = �1, ¢ § ¤ ­­®¬
¯à®áâà ­áâ¢¥  ää¨­­®© á¢ï§­®áâ¨ An.

�¥®à¥¬  5. �ãáâì An | ¯à®áâà ­áâ¢®  ää¨­­®© á¢ï§­®áâ¨. �¥¬¥©áâ¢® ¢á¥å e-áâàãªâãà

F h
i , ®¯à¥¤¥«ïîé¨å ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï â¨¯  �2(e), e � 1, § ¢¨á¨â ®â ­¥ ¡®«¥¥

ç¥¬ 1
2
n(n2 � 1) ¢¥é¥áâ¢¥­­ëå ¯ à ¬¥âà®¢.

�®ª § â¥«ìáâ¢®. �¨áâ¥¬  ãà ¢­¥­¨© (10) ¨¬¥¥â ­¥ ¡®«¥¥ ®¤­®£® à¥è¥­¨ï ¤«ï ­ ç «ì­ëå
ãá«®¢¨© ¢ â®çª¥ x0 2 An:

F h
i (x0) =

0

F
h

i ; F h
ij(x0) =

0

F
h

ij ; �i(x0) =
0
�i; �ij(x0) =

0
�ij :

� ç «ì­ë¥ ãá«®¢¨ï ¢ á¢®î ®ç¥à¥¤ì á¢ï§ ­ë  «£¥¡à ¨ç¥áª¨¬¨ ãà ¢­¥­¨ï¬¨ (11). �®íâ®¬ã ­ -
ç «ì­ë¥ ãá«®¢¨ï § ¢¨áïâ ®â ­¥ ¡®«¥¥ ç¥¬ 1

2
n(n2 � 1) ­¥§ ¢¨á¨¬ëå ¯ à ¬¥âà®¢.

4. � ¯®çâ¨ £¥®¤¥§¨ç¥áª¨å ®â®¡à ¦¥­¨ïå �2(e) ­  à¨¬ ­®¢ë ¯à®áâà ­áâ¢ 

�§  ­ «¨§  ãà ¢­¥­¨© (1(a)) ¢ëâ¥ª ¥â, çâ® ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï �2(e) ï¢«ïîâáï
á¯¥æ¨ «ì­ë¬ á«ãç ¥¬ F -¯« ­ à­ëå ®â®¡à ¦¥­¨© [16].

�¥®à¥¬  6 ([17]). �ãáâì An | ¯à®áâà ­áâ¢®  ää¨­­®© á¢ï§­®áâ¨, ¢ ª®â®à®¬ ®¯à¥¤¥«¥­ 

 ää¨­®à­ ï áâàãªâãà  F h
i (x), ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î Rank kF h

i �%�
h
i k > 5. �¥¬¥©áâ¢® ¢á¥å

¯à®áâà ­áâ¢ �¨¬ ­  V n, ­  ª®â®àë¥ An ¤®¯ãáª ¥â F -¯« ­ à­ë¥ ®â®¡à ¦¥­¨ï, § ¢¨á¨â ®â

­¥ ¡®«¥¥ ç¥¬ 1
2
n(n+ 5) + 3 ¢¥é¥áâ¢¥­­ëå ¯ à ¬¥âà®¢.
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�ë«® ¡ë ®è¨¡®ç­ë¬ áç¨â âì, çâ® â¥®à¥¬  5, áä®à¬ã«¨à®¢ ­­ ï ¤«ï F -¯« ­ à­ëå ®â®¡à -
¦¥­¨©,  ¢â®¬ â¨ç¥áª¨ ¢¥à­  ¨ ¤«ï ®â®¡à ¦¥­¨© �2(e). �â® ¢ëâ¥ª ¥â ¨§ ä ªâ , çâ® áâàãªâãà 
F a priori ®¯à¥¤¥«¥­  ¤«ï F -¯« ­ à­ëå ®â®¡à ¦¥­¨©, ­® ¢ á«ãç ¥ ¯®çâ¨ £¥®¤¥§¨ç¥áª¨å ®â®¡à -
¦¥­¨© �2 áâàãªâãà­ë©  ää¨­®à F ­¥¨§¢¥áâ¥­.

�®íâ®¬ã ­¥«ì§ï  ¢â®¬ â¨ç¥áª¨ ¯¥à¥­¥áâ¨ à¥§ã«ìâ âë ¤«ï F -¯« ­ à­ëå ®â®¡à ¦¥­¨©
An ! V n (á¬. [17], [18]) ­  á«ãç © ¯®çâ¨ £¥®¤¥§¨ç¥áª¨å ®â®¡à ¦¥­¨© �2 ­  à¨¬ ­®¢ë ¯à®áâà ­-
áâ¢ .

�§ â¥®à¥¬ 4 ¨ 5 ¢ëâ¥ª ¥â

�¥®à¥¬  7. �ãáâì An | ¯à®áâà ­áâ¢®  ää¨­­®© á¢ï§­®áâ¨. �¥¬¥©áâ¢® ¢á¥å à¨¬ ­®¢ëå

¯à®áâà ­áâ¢ V n, ­  ª®â®àë¥ An ¤®¯ãáª ¥â ¯®çâ¨ £¥®¤¥§¨ç¥áª¨¥ ®â®¡à ¦¥­¨ï �2(e), e = �1,
á e-áâàãªâãà®© F h

i (Rank kF h
i � %�hi k > 5), § ¢¨á¨â ®â ­¥ ¡®«¥¥ ç¥¬ 1

2
n2(n + 1) + 2n + 3 ¢¥é¥-

áâ¢¥­­ëå ¯ à ¬¥âà®¢.

�à¨¬¥ç ­¨¥. �«ï ¯®çâ¨ ª®¬¯«¥ªá­ëå áâàãªâãà F ¯à¨ n > 4 ãá«®¢¨¥ Rank kF h
i � %�hi k > 5

¬®¦¥¬ ¢ ä®à¬ã«¨à®¢ª¥ â¥®à¥¬ë ®¯ãáâ¨âì.
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