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2n�1
, �����������

����������� ��������� ������� �������

� ¤ ®© à ¡®â¥, ï¢«ïîé¥©áï ¯à®¤®«¦¥¨¥¬ [1], ¨§ãç ¥¬ ¯à®¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ á¥¬¥©áâ¢
Lm
2n�1 ¢ á¬ëá«¥ �ã¡¨¨{� àâ   ([2], £«. 5, ¯. 55, á. 102).
� ¯¥à¢®© ç áâ¨ à ¡®âë ¨áá«¥¤ã¥âáï ®á®¡®¥ à¥è¥¨¥ á¨áâ¥¬ë, ®¯à¥¤¥«ïîé¥© ¯à®¥ªâ¨¢®¥ ¨§-

£¨¡ ¨¥ 2-£® ¯®àï¤ª  á¥¬¥©áâ¢ Lm
2n�1. �®ª § ® áãé¥áâ¢®¢ ¨¥ ª« áá®¢ ¯à®¥ªâ¨¢® ¨§£¨¡ ¥¬ëå

á¥¬¥©áâ¢ Lm
2n�1 ¢ ®á®¡®¬ á«ãç ¥. �â®à ï ç áâì ¯®á¢ïé¥  ¨§ãç¥¨î £¥®¬¥âà¨ç¥áª®£® á¬ëá« 

®á®¡®£® à¥è¥¨ï. �ª § «®áì, çâ® ¢ ®á®¡®¬ á«ãç ¥ â®«ìª® á¥¬¥©áâ¢  Rm
2n�1 ¤®¯ãáª îâ ¥¯à¥àë¢-

®¥ ¯à®¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ 2-£® ¯®àï¤ª  á ®¤¨¬ ¯à®¨§¢®«ìë¬ ¯ à ¬¥âà®¬. � § ª«îç¨â¥«ì®©
ç áâ¨ ¤®ª § ®, çâ® ¯à¨ n � 5 «î¡®¥ á¥¬¥©áâ¢® Rm

2n�1 â ª¦¥ ¤®¯ãáª ¥â ¢ ®á®¡®¬ á«ãç ¥ ¥¯à¥-
àë¢®¥ ¯à®¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ 2-£® ¯®àï¤ª  á ®¤¨¬ ¯à®¨§¢®«ìë¬ ¯ à ¬¥âà®¬.

�á«®¢¨¬áï, çâ® ¯® ¨¤¥ªá ¬ i, j, k, l áã¬¬¨à®¢ ¨ï ¥â ¨ ¥á«¨ ®¨  å®¤ïâáï ¢ ®¤®¬ ¨
â®¬ ¦¥ ¬ â¥¬ â¨ç¥áª®¬ ¢ëà ¦¥¨¨, â® ¥ ¯à¨¨¬ îâ à ¢ë¥ § ç¥¨ï (â. ¥.,  ¯à., i 6= j ). �®
¨¤¥ªá ¬ p, q, r ¢á¥£¤  ¯à®¢®¤¨âáï áã¬¬¨à®¢ ¨¥. �á¥ ¨¤¥ªáë ¯à¨¨¬ îâ § ç¥¨ï ®â 1 ¤® n
¢ª«îç¨â¥«ì®.

1. �á®¡®¥ à¥è¥¨¥ § ¤ ç¨ ¨§£¨¡ ¨ï á¥¬¥©áâ¢ Lm
2n�1

� ¯à®¥ªâ¨¢®¬ ¯à®áâà áâ¢¥ P2n�1 ¢¢¥¤¥¬ ¯à®¥ªâ¨¢ë© à¥¯¥à fAi; An+ig á ¨ä¨¨â¥§¨¬ «ì-
ë¬¨ ¯¥à¥¬¥é¥¨ï¬¨

dAi = !p
iAp + !n+p

i An+p; dAn+i = !p
n+iAp + !n+p

n+iAn+p:

� ª ¨ ¢ [1], à áá¬®âà¨¬ á¥¬¥©áâ¢® Lm
2n�1, ª®â®à®¥ ®¯¨áë¢ ¥âáï (n� 1)-¯«®áª®áâìî

Ln�1 = (A1 : : : An);

£¤¥ Ai |ä®ªãáë (n�1)-¯«®áª®áâ¨ Ln�1. �¡®§ ç¨¬ !n+i
i = !i, ¨ ä®ª «ì®¥  ¯à ¢«¥¨¥ ä®ªãá 

Ai ®¯à¥¤¥«¨¬ ãà ¢¥¨¥¬ !i = 0. �  ¥§ ¢¨á¨¬ë¥ ä®à¬ë á¥¬¥©áâ¢  Lm
2n�1 ¯à¨¬¥¬ ä®à¬ë !k,

k = 1;m, 2 � m � n. �â¥áï á¥¬¥©áâ¢® Lm
2n�1 ª à¥¯¥àã 1-£® ¯®àï¤ª , ¯®«ãç¨¬

!n+j
i = 0: (1)

�âáî¤  ¢¥è¨¬ ¤¨ää¥à¥æ¨à®¢ ¨¥¬  å®¤¨¬

!j
i ^ !j � !n+j

n+i ^ !i = 0: (2)

� «®£¨ç®, á¥¬¥©áâ¢® L
m

2n�1, ª®â®à®¥ ¨§£¨¡ ¨¥¬ 2-£® ¯®àï¤ª   «®¦¨¬®   á¥¬¥©áâ¢®
Lm
2n�1, ®â¥á¥¬ ª à¥¯¥àã 1-£® ¯®àï¤ª  fBi; Bn+ig á ¨ä¨¨â¥§¨¬ «ìë¬¨ ¯¥à¥¬¥é¥¨ï¬¨

dBi = 
p
iBp +
n+p

i Bn+p; dBn+i = 
p
n+iBp +
n+p

n+iBn+p:

�®£¤  ¡ã¤ãâ ¨¬¥âì ¬¥áâ® ãà ¢¥¨ï


n+j
i = 0: (3)
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�«ï ¤ «ì¥©è¥£® ¨áá«¥¤®¢ ¨ï ¥®¡å®¤¨¬® ¨¬¥âì § ¬ªãâãî á¨áâ¥¬ã ãà ¢¥¨©, ®¯à¥¤¥«ï-
îéãî á¥¬¥©áâ¢® Lm

2n�1 ¢¬¥áâ¥ á á¥¬¥©áâ¢®¬ L
m

2n�1 ([1], á. 14). � ¯¨è¥¬ íâã á¨áâ¥¬ã ãà ¢¥¨©,
®¡®§ ç¨¢ ¥¥ ç¥à¥§ I. �  á®¤¥à¦¨â, ªà®¬¥ ãà ¢¥¨© (1){(3), ãà ¢¥¨ï

e!i = 0; e!i
i � e!n+i

n+i = 0; e!j
i = 0; e!n+j

n+i = 0; (4)

e!i
n+i ^ !i = 0; (5)

(e!i
i � e!j

j ) ^ !j
i � e!j

n+i ^ !i = 0; (e!i
i � e!j

j ) ^ !n+j
n+i + e!j

n+i ^ !j = 0; (6)

£¤¥ ¢¢¥¤¥ë ®¡®§ ç¥¨ï


n+i
i = 
i; 
�

� � !�
� = e!�

�; �; � = 1; 2n:

�à¨ m = 2 íâ  á¨áâ¥¬   å®¤¨âáï ¢ ¨¢®«îæ¨¨. �  ¢â®à®¬ ¨â¥£à «ì®¬ í«¥¬¥â¥ § ç¥¨ï
ä®à¬ e!i

i � e!11, !k, k = 3; n, ¬®¦® áç¨â âì ¯à®¨§¢®«ìë¬¨,   § ç¥¨ï ä®à¬ !j
i , !

n+j
n+i , e!j

n+i

®¯à¥¤¥«ïîâáï ¯®«ïà®© á¨áâ¥¬®© á¨áâ¥¬ë ãà ¢¥¨© (2), (6). �á«¨ § ä¨ªá¨à®¢ âì i, j, â® à £
sij íâ®© á¨áâ¥¬ë à ¢¥ âà¥¬ ¯à¨ ãá«®¢¨¨, çâ®

!i!j(e!i
i � e!j

j ) 6= 0

  ¯¥à¢®¬ ¨â¥£à «ì®¬ í«¥¬¥â¥. �® à £ íâ®© á¨áâ¥¬ë ¯ ¤ ¥â, ¥á«¨

e!i
i � e!j

j = 0; (7)

çâ® á®®â¢¥âáâ¢ã¥â ®á®¡®¬ã ¨â¥£à «ì®¬ã í«¥¬¥âã. �á«¨ ãà ¢¥¨ï (7) ¨¬¥îâ ¬¥áâ® ¤«ï ¢á¥å
¨â¥£à «ìëå í«¥¬¥â®¢, â® ¯®«ãç¨¬ ®á®¡®¥ ¨â¥£à «ì®¥ ¬®£®®¡à §¨¥. � ¬¥â¨¬, çâ® ®¡à é¥-
¨¥ ¢ ã«ì ®¤®© ¨§ ä®à¬ !i ¯à¨¢®¤¨â ª ¢ëà®¦¤¥¨î á¥¬¥©áâ¢  L2

2n�1.
�á«¨ m = n ¨ n > 2, â® á¨áâ¥¬  I ¥ ¢ ¨¢®«îæ¨¨. � ª ¨§¢¥áâ® ([1], á. 15), ¢ íâ®¬ á«ãç ¥ § -

¬ªãâ ï á¨áâ¥¬  ãà ¢¥¨© á®áâ®¨â ¨§ ãà ¢¥¨© á¨áâ¥¬ë I, ª ª®â®à®© ¤®¡ ¢«ïîâáï ãà ¢¥¨ï

e!i
i � e!11 = ai!i � a1!1; �aj ^ !j = 0;

£¤¥
�aj = daj + aj(!

j
j � !n+j

n+j ):

�¥¯¥àì à £ sij1 ¯®«ïà®© á¨áâ¥¬ë ãà ¢¥¨© (2), (6) ¯à¨ ä¨ªá¨à®¢ ëå i, j à ¢¥ âà¥¬ ¥
â®«ìª® ¯à¨ m = n, ® ¨ ¯à¨ m 6= n, ¥á«¨

!i!j(ai!i � aj!j) 6= 0:

� £ íâ®© ¯®«ïà®© á¨áâ¥¬ë ¯®¨¦ ¥âáï ª®£¤  ai = 0, ¨ ¯à¨å®¤¨¬ ª ãà ¢¥¨ï¬ (7).
� ª¨¬ ®¡à §®¬, ¯à¨á®¥¤¨ïï ª á¨áâ¥¬¥ I ãà ¢¥¨ï (7), ¡ã¤¥¬ ¨áá«¥¤®¢ âì ®á®¡®¥ à¥è¥¨¥

á¨áâ¥¬ë I.
�§ ãà ¢¥¨© (6) ¢ á¨«ã (7) ¯®«ãç¨¬

e!j
n+i = 0: (8)

�¥è¥¥ ¤¨ää¥à¥æ¨à®¢ ¨¥ ãà ¢¥¨© (7) ¯à¨¢®¤¨â ª â®¦¤¥áâ¢ ¬,   ãà ¢¥¨© (8) | ª ãà ¢-
¥¨ï¬

e!i
n+i ^ !j

i � e!j
n+j ^ !n+j

n+i = 0: (9)

� ª¨¬ ®¡à §®¬, ¢ ®á®¡®¬ á«ãç ¥ ¨¬¥¥¬ § ¬ªãâãî á¨áâ¥¬ã ãà ¢¥¨© (1), (3), (4), (7), (8);
(2), (5), (9) (á¨áâ¥¬  II). � á«¥¤ãîé¨å â¥®à¥¬ å ¯®¤ ¯à®¥ªâ¨¢ë¬ ¨§£¨¡ ¨¥¬ ¯®¨¬ ¥âáï ¯à®-
¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ 2-£® ¯®àï¤ª .

�á«¨ m = 2, n > 2, â® á¨áâ¥¬  II ¡ã¤¥â á®¤¥à¦ âì q = 2(n2�1) ¨áª®¬ëå ä®à¬: !j
i , !

n+j
n+i , e!i

n+i,
!k, k = 3; n. �à¨¬¥ïï ª ãà ¢¥¨ï¬ (2) «¥¬¬ã � àâ  , ¯®«ãç¨¬

!j
i = aji!j + cji!i; !n+j

n+i = bji!i � cji!j : (10)
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�§ ãà ¢¥¨© (5) á«¥¤ã¥â, çâ®

e!i
n+i = �i!i: (11)

� á¨«ã (10), (11) ¨§ ãà ¢¥¨© (9) ¯®«ãç¨¬

�ia
j
i + �jb

j
i = 0: (12)

�®« £ ï

!k = �r
k!r; (13)

£¤¥ r = 1; 2, ¯®«ãç¨¬ N = 2n2 + n� 4,   â. ª. s1 = 2n2 � n, s2 = n� 2, N = Q, â® á¨áâ¥¬  II | ¢
¨¢®«îæ¨¨ ¨ á¯à ¢¥¤«¨¢ 

�¥®à¥¬  1. � ®á®¡®¬ á«ãç ¥ ¯à¨ n > 2 ª« áá ¯à®¥ªâ¨¢® ¨§£¨¡ ¥¬ëå á¥¬¥©áâ¢ L2
2n�1 § ¢¨-

á¨â ®â n� 2 ¯à®¨§¢®«ìëå äãªæ¨© ¤¢ãå  à£ã¬¥â®¢.

�á«¨m = n, â® q = n(2n�1), N = s1 = n(2n�1) ¨, á«¥¤®¢ â¥«ì®, á¨áâ¥¬  II | ¢ ¨¢®«îæ¨¨,
â. ¥. ¨¬¥¥â ¬¥áâ®

�¥®à¥¬  2. � ®á®¡®¬ á«ãç ¥ ª« áá ¯à®¥ªâ¨¢® ¨§£¨¡ ¥¬ëå á¥¬¥©áâ¢ Ln
2n�1 § ¢¨á¨â ®â

n(2n� 1) ¯à®¨§¢®«ìëå äãªæ¨© ®¤®£®  à£ã¬¥â .

�á«¨ m ®â«¨ç® ®â 2 ¨ n, â® á¨áâ¥¬  II ¥ ¢ ¨¢®«îæ¨¨ ¨ ¥¥ ã¦® ¯à®¤®«¦ âì. �¤¥« ¥¬
ç áâ¨ç®¥ ¯à®¤®«¦¥¨¥ íâ®© á¨áâ¥¬ë, ¯à¨á®¥¤¨ïï ª ¥© ãà ¢¥¨ï (13), ¢ ª®â®àëå r = 1;m.
�¨ää¥à¥æ¨àãï íâ¨ ãà ¢¥¨ï ¢¥è¨¬ ®¡à §®¬, ¯®«ãç¨¬

��r
k ^ !r = 0; r = 1;m; k = m+ 1; n; (14)

£¤¥
��j

k = d�j
k +�j

k(!
j
j � !k

k � !n+j
n+j + !n+k

n+k); j = 1;m:

�¤¥« ®¥ ç áâ¨ç®¥ ¯à®¤®«¦¥¨¥ á¨áâ¥¬ë II ª®àà¥ªâ®, çâ® á«¥¤ã¥â ¨§ â¥®à¥¬ë 2.2 [3]. �®¢ì
¯®«ãç¥ ï § ¬ªãâ ï á¨áâ¥¬   å®¤¨âáï ¢ ¨¢®«îæ¨¨ á å à ªâ¥à ¬¨

s1 = 2n2 �m; s2 = � � � = sm = n�m: (15)

� ª¨¬ ®¡à §®¬, ¤®ª §  

�¥®à¥¬  3. � ®á®¡®¬ á«ãç ¥ ª« áá ¯à®¥ªâ¨¢® ¨§£¨¡ ¥¬ëå á¥¬¥©áâ¢ Lm
2n�1 áãé¥áâ¢ã¥â á

¯à®¨§¢®«®¬, ®¯à¥¤¥«ï¥¬®¬ å à ªâ¥à ¬¨ (15).

�â¬¥â¨¬, çâ® íâ  â¥®à¥¬  á¯à ¢¥¤«¨¢  ¯à¨ «î¡ëå ¤®¯ãáâ¨¬ëå § ç¥¨ïå m ¨ n: m > 1,
n > 2, m � n.

�à¨ m = n = 2 ¨¬¥¥¬ ãâ¢¥à¦¤¥¨¥ ® ¯à®¥ªâ¨¢®¬ ¨§£¨¡ ¨¨ £¨¯¥à¡®«¨ç¥áª®© ª®£àãíæ¨¨
¢ P3 ¢ ®á®¡®¬ á«ãç ¥ ([4], £«. 13, ¯. 272, á. 495).

2. �¥®¬¥âà¨ç¥áª¨© á¬ëá« ®á®¡®£® à¥è¥¨ï

�§¢¥áâ® [5], çâ® á¥¬¥©áâ¢® Lm
2n�1 áãé¥áâ¢ã¥â á ¯à®¨§¢®«®¬, ®¯à¥¤¥«ï¥¬ë¬ å à ªâ¥à ¬¨

s1 = s2 = n(n� 1) + n�m; s3 = � � � = sm = n�m:

�âáî¤  á«¥¤ã¥â, çâ® ¯à®¨§¢®« áãé¥áâ¢®¢ ¨ï á¥¬¥©áâ¢ L2
2n�1 ¨ L

n
2n�1 ¡®«ìè¥ ¯à®¨§¢®«  à¥è¥¨©,

ãª § ëå ¢ â¥®à¥¬ å 1 ¨ 2. � ª¨¬ ®¡à §®¬, ¨§£¨¡ ¥¬®¥ á¥¬¥©áâ¢® Lm
2n�1 ¢ ®á®¡®¬ á«ãç ¥ ¥

¬®¦¥â ¡ëâì ¯à®¨§¢®«ìë¬ ¨, á«¥¤®¢ â¥«ì®, ã¦®  ©â¨ â¥ ®£à ¨ç¥¨ï   á¥¬¥©áâ¢® Lm
2n�1,

¯à¨ ª®â®àëå ®® ¤®¯ãáª «® ¡ë ¯à®¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ 2-£® ¯®àï¤ª .
�«ï íâ®£® à áá¬®âà¨¬ á¨áâ¥¬ã II ¨ ¯à®¤®«¦¨¬ ¥¥. �§£¨¡ ¥¬®¥ á¥¬¥©áâ¢® Lm

2n�1 ®¯à¥¤¥«ï¥â-
áï § ¬ªãâ®© á¨áâ¥¬®© ãà ¢¥¨© (1), (2), ¨§ ª®â®àëå á«¥¤ãîâ ãà ¢¥¨ï (10). �§ ãà ¢¥¨©
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(5) á«¥¤ãîâ ãà ¢¥¨ï (11). � á¨«ã (10) ¨ (11) ãà ¢¥¨ï (9) ¯à¨¢®¤ïâ ª ª®¥çë¬ á®®â®è¥-
¨ï¬ (12), ª®â®àë¥ á¢ï§ë¢ îâ ª®¬¯®¥âë 2-£® äã¤ ¬¥â «ì®£® ®¡ê¥ªâ  á¥¬¥©áâ¢  Lm

2n�1 á
ª®¬¯®¥â ¬¨ 3-£® äã¤ ¬¥â «ì®£® ®¡ê¥ªâ  á¥¬¥©áâ¢  L

m

2n�1.
�¥« ï ¢ ãà ¢¥¨¨ (12) § ¬¥ã ¨¤¥ªá®¢ i$ j, áç¨â ï ¨å ä¨ªá¨à®¢ ë¬¨, ¯®«ãç¨¬ ®¤®-

à®¤ãî á¨áâ¥¬ã ¤¢ãå «¨¥©ëå ãà ¢¥¨©. �¯à¥¤¥«¨â¥«ì íâ®© á¨áâ¥¬ë

ajia
i
j � bji b

i
j = 0: (16)

�¥©áâ¢¨â¥«ì®, ¢ ¯à®â¨¢®¬ á«ãç ¥ �k = 0, ¨ ¢á¥ ä®à¬ë e! ®¡à é îâáï ¢ ã«ì, â. ª. ¡¥§ ®£à ¨-
ç¥¨ï ®¡é®áâ¨ ¬®¦® áç¨â âì, çâ®

nX
r=1

(e!r
r + e!n+r

n+r) = 0:

�¥« ï ¢ ãà ¢¥¨¨ (12) æ¨ª«¨ç¥áªãî § ¬¥ã ¨¤¥ªá®¢ i! j ! k ! i, ¯®«ãç¨¬ á¨áâ¥¬ã âà¥å
«¨¥©ëå ®¤®à®¤ëå ãà ¢¥¨© ®â®á¨â¥«ì® äãªæ¨© �i, �j , �k. �â¡à áë¢ ï âà¨¢¨ «ì®¥
à¥è¥¨¥, ¯®«ãç¨¬

ajia
k
ja

i
k + bji b

k
j b

i
k = 0: (17)

�à ¢¥¨ï (16), (17) ¤ îâ ®£à ¨ç¥¨¥   ¢â®à®© äã¤ ¬¥â «ìë© ®¡ê¥ªâ á¥¬¥©áâ¢  Lm
2n�1

¨, á«¥¤®¢ â¥«ì®, á¨áâ¥¬  ãà ¢¥¨© (1), (2) ¥ ¢ ¨¢®«îæ¨¨ ¨ ¥¥ ¥®¡å®¤¨¬® ¯à®¤®«¦ âì. �à®-
¤¨ää¥à¥æ¨à®¢ ¢ ¢¥è¨¬ ®¡à §®¬ ãà ¢¥¨ï (10), ¯®«ãç¨¬

aji�a
j
i ^ !j +�cji ^ !i = 0; bji�b

j
i ^ !i ��cji ^ !j = 0;

£¤¥

�aji = d lnaji + 2!j
j � !i

i � !n+j
n+j � (ajp=a

j
i )!

p
i ;

�bji = d ln bji + !i
i � 2!n+i

n+i + !n+j
n+j + (bpi =b

j
i )!

n+j
n+p;

�cji = dcji + cji (!
j
j � !n+i

n+i) + cpi c
j
p!p + !j

n+i; p 6= i; j:

�âáî¤  á«¥¤ã¥â, çâ® äãªæ¨¨ cji ¯à¨¢®¤ïâáï ª ã«î §  áç¥â ¢â®à¨çëå ä®à¬ !j
n+i. �®£¤  ãà ¢-

¥¨ï (10) ¯à¨¨¬ îâ ¢¨¤

!j
i = aji!j ; !n+j

n+i = bji!i: (18)

�¥¯¥à á ª®¬¯®¥â ¬¨ (1), (18) | à¥¯¥à 2-£® ¯®àï¤ª  á¥¬¥©áâ¢  Lm
2n�1.

�à ¢¥¨ï (16), (17) ¬®¦® à §à¥è¨âì, ¯®« £ ï

bji = tjia
j
i : (18�)

�®£¤ 

tji t
i
j = 1; tji t

k
j t

i
k = �1; (19)

¨ ãà ¢¥¨ï (18) ¯à¨¨¬ îâ ¢¨¤

!j
i = aji!j; !n+j

n+i = tjia
j
i!i: (20)

�à®¤®«¦ ï íâã á¨áâ¥¬ã ãà ¢¥¨©, ¯®«ãç¨¬

�aji = ajij!j + ajii!i; !j
n+i = ajia

j
ii!j + tjia

j
i b

j
ij!i;

�tji = bjii!i � (ajij + bjij)!j ;
(21)

£¤¥
�tji = d ln tji + 2(!i

i � !j
j � !n+i

n+i + !n+j
n+j):

�à®¤¨ää¥à¥æ¨à®¢ ¢ ®¡ëçë¬ ®¡à §®¬ ãà ¢¥¨ï (19), ¢ á¨«ã (21) ¯®«ãç¨¬ bjii = aiji + biji,
bjii = biki + aiki. �®á«¥¤ïï á¥à¨ï ãà ¢¥¨© á¯à ¢¥¤«¨¢  ¯à¨ «î¡ëå § ç¥¨ïå ¨¤¥ªá®¢ j ¨ k,
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®â«¨çëå ®â i, ¨, á«¥¤®¢ â¥«ì®, ¬®¦® ¢¢¥áâ¨ ®¢ë¥ äãªæ¨¨, ¯®« £ ï bjii = biki+aiki = bi. �®£¤ 
ãà ¢¥¨ï (21) ¯à¨¬ãâ ¢¨¤

�aji = ajij!j + ajii!i; !j
n+i = aji (a

j
ii!j + tji (bj � ajij)!i);

�tji = bi!i � bj!j:
(22)

�à®¤¨ää¥à¥æ¨à®¢ ¢ ¢¥è¨¬ ®¡à §®¬ ¯®á«¥¤îî á¥à¨î ãà ¢¥¨© (22), ¯®«ãç¨¬

�bi ^ !i ��bj ^ !j = 0:

� ¨¡®«¥¥ ®¡é¥¥  «£¥¡à ¨ç¥áª®¥ à¥è¥¨¥ íâ®© á¨áâ¥¬ë ¨¬¥¥â ¢¨¤ �bk = ck!k ¨, á«¥¤®¢ â¥«ì®,

�bi ^ !i = 0; (23)

£¤¥
�bi = dbi + bi(!

i
i � !n+i

n+i) + 4(!i
n+i � aip!

p
i ); p 6= i:

�¥è¨¬ ¤¨ää¥à¥æ¨à®¢ ¨¥¬ ¯¥à¢ëå ¤¢ãå á¥à¨© ãà ¢¥¨© (22)  å®¤¨¬

�ajij ^ !j +�ajii ^ !i = 0; �ajii ^ !j � tji�a
j
ij ^ !i = 0; (24)

£¤¥

�ajij = dajij + ajij(!
j
j � !n+j

n+j ) + 3!j
n+j � 3ajq!

q
j � tqja

q
j!

n+j
n+q +

+ (ajp=a
j
i )(a

j
ij � ajpj)!

p
i + (bj � ajij)

2!j ��bj;

�ajii = dajii + ajii(!
i
i � !n+i

n+i + ajii!i)� !i
n+i +

+ (ajp=a
j
i )(a

j
ii!

p
i � ajpp!

n+p
n+i � !p

n+i); q 6= j; p 6= i; j:

� ¬¥â¨¬, çâ® ãà ¢¥¨ï (12) ¥ ¤ îâ ¡®«ìè¥ ¨ª ª¨å ®£à ¨ç¥¨©   äã¤ ¬¥â «ìë©
®¡ê¥ªâ 2-£® ¯®àï¤ª  á¥¬¥©áâ¢  Lm

2n�1. �¥©áâ¢¨â¥«ì®, ¨§ ãà ¢¥¨© (19) á«¥¤ã¥â, çâ®

ti1 = 1=t1i ; tji = �t1i =t
1

j ; (25)

â. ¥. áà¥¤¨ äãªæ¨© tji ¥§ ¢¨á¨¬ë¬¨ ï¢«ïîâáï â®«ìª® n�1 äãªæ¨© t
1
i , ¨ ¥á«¨,  ¯à¨¬¥à, n > 3,

â® ¨§ ãà ¢¥¨© (12) á«¥¤ãîâ ãà ¢¥¨ï

ajia
k
ja

l
ka

i
l � bji b

k
j b

l
kb

i
l = 0;

ª®â®àë¥ ¢ á¨«ã ãà ¢¥¨© (18�), (25) ®¡à é îâáï ¢ â®¦¤¥áâ¢ .
� á¨«ã ãà ¢¥¨© (18�) ¨§ ãà ¢¥¨© (12) á«¥¤ã¥â �i = ��jt

j
i , â. ¥. �i = ��1t

1
i , ¨ á¨áâ¥¬  (11)

¯à¨¨¬ ¥â ¢¨¤

e!1n+1 = �1!1; e!i
n+i = ��1t

1

i!i: (26)

�âáî¤  ¢¥è¨¬ ¤¨ää¥à¥æ¨à®¢ ¨¥¬  å®¤¨¬

��1 ^ !1 = 0; ��1 ^ !i = 0;

£¤¥
��1 = d ln�1 + 2(!11 � !n+1

n+1)� b1!1;

¨, á«¥¤®¢ â¥«ì®, ¢ á¨«ã !1 ^ !i 6= 0 ¯®«ãç¨¬

d ln�1 = b1!1 � 2(!11 � !n+1
n+1): (27)

�¥è¥¥ ¤¨ää¥à¥æ¨à®¢ ¨¥ íâ®£® ãà ¢¥¨ï ¯à¨¢®¤¨â ª â®¦¤¥áâ¢ã. � ª¨¬ ®¡à §®¬, ¨¬¥¥¬
§ ¬ªãâãî á¨áâ¥¬ã ãà ¢¥¨© (1), (3), (4), (7), (8), (13), (19), (20), (22), (26), (27); (14), (23),
(24),  §®¢¥¬ ¥¥ ¡®«ìè®© á¨áâ¥¬®©, ª®â®à ï ï¢«ï¥âáï ¯à®¤®«¦¥®© á¨áâ¥¬®© á¨áâ¥¬ë II.

� [6] á¥¬¥©áâ¢® Lm
2n�1 ¯à¨ n > 2  §¢ ® á¥¬¥©áâ¢®¬ Rm

2n�1, ¥á«¨

Jij = ajia
i
j=b

j
i b

i
j = 1; Jijk = ajia

k
ja

i
k=b

j
i b

k
j b

i
k = �1:
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�â¨ ãà ¢¥¨ï â®¦¤¥áâ¢¥® á®¢¯ ¤ îâ á ãà ¢¥¨ï¬¨ (16), (17). � ª¨¬ ®¡à §®¬, ¢ ®á®¡®¬
á«ãç ¥ ¨§£¨¡ ¥¬®¥ á¥¬¥©áâ¢® Lm

2n�1 ï¢«ï¥âáï á¥¬¥©áâ¢®¬ Rm
2n�1.

� «¥¥, ¨§ ãà ¢¥¨© (4) á«¥¤ã¥â, çâ® äã¤ ¬¥â «ìë© ®¡ê¥ªâ 2-£® ¯®àï¤ª  á¥¬¥©áâ¢  L
m

2n�1

á®¢¯ ¤ ¥â á äã¤ ¬¥â «ìë¬ ®¡ê¥ªâ®¬ 2-£® ¯®àï¤ª  á¥¬¥©áâ¢  Lm
2n�1, â. ¥. ¢ ®á®¡®¬ á«ãç ¥  

¨§£¨¡ ¥¬®¥ á¥¬¥©áâ¢® Rm
2n�1 ¬®¦¥â  « £ âìáï ¯à®¥ªâ¨¢ë¬ ¨§£¨¡ ¨¥¬ 2-£® ¯®àï¤ª  â®«ìª®

á¥¬¥©áâ¢® R
m

2n�1.
� áá¬®âà¨¬ ¡®«ìèãî á¨áâ¥¬ã. �â  á¨áâ¥¬   å®¤¨âáï ¢ ¨¢®«îæ¨¨ ª ª ¯à®¤®«¦¥ ï á¨-

áâ¥¬  ¨¢®«îâ¨¢®© á¨áâ¥¬ë II, ¨ ®  ®¯à¥¤¥«ï¥â á¥¬¥©áâ¢  Rm
2n�1 ¨ R

m

2n�1. � ¬¥â¨¬, çâ® ¯à¨
m = n ãà ¢¥¨ï (13), (14)  ã«¨àãîâáï.

�®¤á¨áâ¥¬ã ¡®«ìè®© á¨áâ¥¬ë (1), (13), (19), (20), (22); (14), (23), (24) ¡ã¤¥¬  §ë¢ âì ¬ «®©
á¨áâ¥¬®©. �¥£ª® ¯à®¢¥à¨âì, çâ® ¬ « ï á¨áâ¥¬  ï¢«ï¥âáï § ¬ªãâ®©, ®   å®¤¨âáï ¢ ¨¢®«î-
æ¨¨ á å à ªâ¥à ¬¨ (15) ¯à¨ «î¡ëå ¤®¯ãáâ¨¬ëå m ¨ n. �â¬¥â¨¬, çâ® ¬ «ãî á¨áâ¥¬ã ¬®¦®
à áá¬ âà¨¢ âì ª ª á ¬®áâ®ïâ¥«ìãî, ®¯à¥¤¥«ïîéãî ¥ª®â®à®¥ á¥¬¥©áâ¢® Rm

2n�1, ¥§ ¢¨á¨¬® ®â
¡®«ìè®© á¨áâ¥¬ë. �¥©áâ¢¨â¥«ì®, ¥¥ ¬®¦® ¯®«ãç¨âì, ¥á«¨   2-© äã¤ ¬¥â «ìë© ®¡ê¥ªâ
á¥¬¥©áâ¢  Lm

2n�1  «®¦¨âì ãá«®¢¨ï (16), (17), å à ªâ¥à¨§ãîé¨¥ á¥¬¥©áâ¢  Rm
2n�1.

� ¤ ¤¨¬ à¥è¥¨¥ ¬ «®© á¨áâ¥¬ë, â. ¥. § ¤ ¤¨¬ á¥¬¥©áâ¢® Rm
2n�1, ®¯à¥¤¥«ï¥¬®e ¬ «®© á¨áâ¥-

¬®©, ¨ ¯®¤áâ ¢¨¬ íâ® à¥è¥¨¥ ¢ ¡®«ìèãî á¨áâ¥¬ã. �®£¤  ãà ¢¥¨ï ¬ «®© á¨áâ¥¬ë ®¡à âïâáï
¢ â®¦¤¥áâ¢ ,   ®áâ ¢è ïáï § ¬ªãâ ï á¨áâ¥¬  ãà ¢¥¨© (3), (4), (7), (8), (26), (27), ï¢«ïïáì
¢¯®«¥ ¨â¥£à¨àã¥¬®©, ¡ã¤¥â ®¯à¥¤¥«ïâì á¥¬¥©áâ¢® R

m

2n�1 á ¯à®¨§¢®«®¬ ¢ 4n2 ¯®áâ®ïëå. � -
¬¥â¨¬, çâ® ¯à¨ ¨â¥£à¨à®¢ ¨¨ íâ®© á¨áâ¥¬ë áãé¥áâ¢¥®© ¯®áâ®ï®© ï¢«ï¥âáï â®«ìª® ®¤ 
¯®áâ®ï ï,   ¨¬¥®, â , ª®â®à ï ¯®«ãç ¥âáï ¯à¨ ¨â¥£à¨à®¢ ¨¨ ãà ¢¥¨ï (27).

�¥©áâ¢¨â¥«ì®, ¥á«¨ �1 = 0, â® ¢á¥ ä®à¬ë e! ¯à¨¢®¤ïâáï ª ã«î ¨ ¨§£¨¡ ¨¥ á¥¬¥©áâ¢  Rm
2n�1

áâ ®¢¨âáï âà¨¢¨ «ìë¬ | á¥¬¥©áâ¢  Rm
2n�1 ¨ R

m

2n�1 ¯à®¥ªâ¨¢® íª¢¨¢ «¥âë. � ª¨¬ ®¡à §®¬,
¤®ª § ®, çâ® ¢ ®á®¡®¬ á«ãç ¥ á¥¬¥©áâ¢® Rm

2n�1 ¤®¯ãáª ¥â ¨§£¨¡ ¨¥ á ®¤¨¬ ¯à®¨§¢®«ìë¬
¯ à ¬¥âà®¬, â. ¥. á¯à ¢¥¤«¨¢ 

�¥®à¥¬  4. �à¨ n � 2 á¥¬¥©áâ¢®¬ Lm
2n�1, ¤®¯ãáª îé¨¬ ¢ ®á®¡®¬ á«ãç ¥ ¥¯à¥àë¢®¥ ¯à®-

¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ 2-£® ¯®àï¤ª  á ®¤¨¬ ¯à®¨§¢®«ìë¬ ¯ à ¬¥âà®¬, ¬®¦¥â ¡ëâì â®«ìª®

á¥¬¥©áâ¢® Rm
2n�1.

� ¬¥â¨¬, çâ® ¯à¨ n = 2 £¥®¬¥âà¨ç¥áª¨© á¬ëá« ®á®¡®£® à¥è¥¨ï ãª §  ¢ ([4], £«. 13, ¯. 273,
á. 496).

3. �à®¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ á¥¬¥©áâ¢ Rm
2n�1

�ëè¥ ¡ë«® ¤®ª § ®, çâ® ¢ ®á®¡®¬ á«ãç ¥ ¨§£¨¡ îâáï â®«ìª® á¥¬¥©áâ¢  Rm
2n�1. �«ï ¯à®¨§-

¢®«ì® § ¤ ®£® á¥¬¥©áâ¢  Rm
2n�1 ¯®áâ ¢¨¬ â¥¯¥àì ¢®¯à®á ® ¢®§¬®¦®áâ¨ ¯à®¥ªâ¨¢®£® ¨§£¨¡ -

¨ï 2-£® ¯®àï¤ª , § ¢¨áïé¥£® ®â ®¤®£® ¯à®¨§¢®«ì®£® ¯ à ¬¥âà .
�â¥á¥¬ á¥¬¥©áâ¢® Rm

2n�1 ª à¥¯¥àã fAi; An+ig ¨ ¢ à¥¯¥à¥ 2-£® ¯®àï¤ª  ®¯à¥¤¥«¨¬ á¥¬¥©áâ¢®
Rm
2n�1 ¬ «®© á¨áâ¥¬®© ãà ¢¥¨©. �¥¬¥©áâ¢® L

m

2n�1, ª®â®à®¥ ¨§£¨¡ ¨¥¬ 2-£® ¯®àï¤ª   «®¦¨¬®
  á¥¬¥©áâ¢® Rm

2n�1, ®â¥á¥¬ ª à¥¯¥àã 1-£® ¯®àï¤ª  fBi; Bn+ig. �®£¤  ãá«®¢¨ï  «®¦¨¬®áâ¨
á¥¬¥©áâ¢  L

m

2n�1   á¥¬¥©áâ¢® Rm
2n�1 ®¯à¥¤¥«ïâáï § ¬ªãâ®© á¨áâ¥¬®© ãà ¢¥¨© (3){(6). �§

ãà ¢¥¨© (4) á«¥¤ã¥â, çâ® á¥¬¥©áâ¢® L
m

2n�1 ¡ã¤¥â ï¢«ïâìáï á¥¬¥©áâ¢®¬ R
m

2n�1, â. ¥.   á¥¬¥©áâ¢®
Rm
2n�1 ¯à®¥ªâ¨¢ë¬ ¨§£¨¡ ¨¥¬ 2-£® ¯®àï¤ª  ¬®¦¥â  « £ âìáï â®«ìª® á¥¬¥©áâ¢® ª« áá  Rm

2n�1.
� ¬ªãâ ï á¨áâ¥¬  ãà ¢¥¨©: ¬ « ï á¨áâ¥¬ , ãà ¢¥¨ï (3){(6) (á¨áâ¥¬  III) ®¯à¥¤¥«ï¥â

á¥¬¥©áâ¢  Rm
2n�1 ¨ R

m

2n�1,  å®¤ïé¨¥áï ¢ á®®â¢¥âáâ¢¨¨ ¯à®¥ªâ¨¢®£® ¨§£¨¡ ¨ï 2-£® ¯®àï¤ª .
� ¤ ¤¨¬ á¥¬¥©áâ¢® Rm

2n�1, ®¯à¥¤¥«ï¥¬®e ¬ «®© á¨áâ¥¬®© ãà ¢¥¨©, â. ¥. § ¤ ¤¨¬ à¥è¥¨¥ ¬ «®©
á¨áâ¥¬ë ¨ ¯®¤áâ ¢¨¬ íâ® à¥è¥¨¥ ¢ á¨áâ¥¬ã III. �®£¤  ãà ¢¥¨ï ¬ «®© á¨áâ¥¬ë ®¡à âïâáï ¢
â®¦¤¥áâ¢ , ®áâ ãâáï ãà ¢¥¨ï (3){(5),   ãà ¢¥¨ï (6) ¢ á¨«ã (20) ¯à¨¬ãâ ¢¨¤

aji (e!j
j � e!i

i) ^ !j + e!j
n+i ^ !i = 0;

tjia
j
i (e!i

i � e!j
j ) ^ !i + e!j

n+i ^ !j = 0;
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¨ ¨å  ¨¡®«¥¥ ®¡é¥¥  «£¥¡à ¨ç¥áª®¥ à¥è¥¨¥ ¨¬¥¥â ¢¨¤

e!j
j � e!11 = xj!j � x1!1; e!j

n+i = �aji (t
j
ixj!i + xi!j): (28)

�âáî¤  ¢¥è¨¬ ¤¨ää¥à¥æ¨à®¢ ¨¥¬  å®¤¨¬

�xj ^ !j ��x1 ^ !1 = 0;

(e!i
i � e!j

j ��aji ) ^ e!j
n+i + tjia

j
i (�xj + xj�t

j
i � e!j

n+j) ^ !i + (29)

+(e!i
i � e!j

j ) ^ !j
n+i + aji (�xi + e!i

n+i) ^ !j � 2tpi a
p
i a

j
pxp!i ^ !j = 0; p 6= i; j;

£¤¥
�xi = dxi + xi(!i

i � !n+i
n+i):

� ¨¡®«¥¥ ®¡é¥¥  «£¥¡à ¨ç¥áª®¥ à¥è¥¨¥ ¯¥à¢®© á¥à¨¨ ãà ¢¥¨© (29) ¨¬¥¥â ¢¨¤

�xi = yi!i;

  ¨§ ãà ¢¥¨© (5) á«¥¤ãîâ ãà ¢¥¨ï (11). �®£¤  ¢â®à ï á¥à¨ï ãà ¢¥¨© (29) á ãç¥â®¬ (22)
¯®á«¥ á®ªà é¥¨ï   aji 6= 0 ¯à¨¢®¤¨â ª ãà ¢¥¨ï¬

2ajiixi + 2tji (bj � ajij)xj � 2tpi a
p
i a

j
pxp=a

j
i + yi � tjiyj + �i + tji�j � x2i � tjix

2

j = 0; p 6= i; j: (30)

�â¨ ãà ¢¥¨ï á¢ï§ë¢ îâ âà¥âì¨ äã¤ ¬¥â «ìë¥ ®¡ê¥ªâë á¥¬¥©áâ¢ Rm
2n�1 ¨ R

m

2n�1. � ª ª ª
á¥¬¥©áâ¢® Rm

2n�1 § ¤ ®, â® ãà ¢¥¨ï (30) ¥ ¤®«¦ë ¤ ¢ âì ®£à ¨ç¥¨©   á¥¬¥©áâ¢® Rm
2n�1.

�¨¬¬¥âà¨àã¥¬ ãà ¢¥¨ï (30). �ç¨â ï ¨¤¥ªáë i ¨ j ä¨ªá¨à®¢ ë¬¨, á¤¥« ¥¬ § ¬¥ã ¨-
¤¥ªá®¢ i $ j ¨ ¯®«ãç¥®¥ ãà ¢¥¨¥ ã¬®¦¨¬   tji . �®¤áç¨âë¢ ï ¯®«ãà §®áâì ¨áå®¤®£® ¨
 ©¤¥®£® ãà ¢¥¨© ¨ ãç¨âë¢ ï (19), ¯®«ãç¨¬

yi � tjiyj = (bi � aiji � ajii)xi � tji (bj � ajij � aijj)xj + tpi (a
p
i a

j
p=a

j
i + apja

i
p=a

i
j)xp; p 6= i; j: (31)

�¡®§ ç ï ç¥à¥§ Aij ¯à ¢ãî ç áâì ãà ¢¥¨ï (31) ¨ ¤¥« ï æ¨ª«¨ç¥áªãî § ¬¥ã ¨¤¥ªá®¢ i !
j ! k ! i, ¯®«ãç¨¬

yi � tjiyj = Aij ; yj � tkjyk = Ajk; yk � tikyi = Aki:

�âáî¤ , ãç¨âë¢ ï (19),  å®¤¨¬

2yi = Aij + tjiAjk � tkiAki; 2yj = Ajk + tkjAki � tijAij ; 2yk = Aki + tikAij � tjkAjk:

�®« £ ï i = 1, j = 2, k = 3,   § â¥¬ ¢ ¯®á«¥¤¥© á¥à¨¨ ãà ¢¥¨© i = 1, j = 2, ¯®«ãç¨¬

2y1 = A12 + t21A23 � t31A31; 2y2 = A23 + t32A31 � t12A12;

2y3 = A31 + t13A12 � t23A23; 2yk = Ak1 + t1kA12 � t2kA2k; k = 6; n:
(32)

�¡®§ ç¨¬ ãà ¢¥¨¥ (31) á¨¬¢®«®¬ [i; j]. �®£¤  ¨§ ãà ¢¥¨© [4; 1], [5; 2], ãç¨âë¢ ï (32),  å®¤¨¬

2y4 = 2A41 + t14A12 � t24A23 + t34A31;

2y5 = 2A52 + t25A23 � t35A31 + t15A12:
(33)

�à ¢¥¨ï (32), (33) ®¯à¥¤¥«ïîâ äãªæ¨¨ yi ç¥à¥§ ¯¥à¥¬¥ë¥ xi, ¯à¨ç¥¬ «¨¥©®.
�áª«îç¨¢ ¢ ãà ¢¥¨ïå (31) äãªæ¨¨ yi ¯à¨ ¯®¬®é¨ ãà ¢¥¨© (32), (33) ¨ ¯¥à¥¥áï ¢á¥

á« £ ¥¬ë¥ ¢«¥¢®, ¯®«ãç¨¬ ®¤®à®¤ãî «¨¥©ãî á¨áâ¥¬ã ãà ¢¥¨©   ¯¥à¥¬¥ë¥ xi, ª®â®-
àãî ®¡®§ ç¨¬ ç¥à¥§ (�). �«¥ë ª ¦¤®£® ãà ¢¥¨ï á¨áâ¥¬ë (�) à á¯®«®¦¨¬ ¯® ã¡ë¢ îé¨¬
®¬¥à ¬ ¯¥à¥¬¥ëå xi.

� ¦® § ¬¥â¨âì, çâ® ¢ ãà ¢¥¨¨ [i; j] á¨áâ¥¬ë (�) ¢ ª®íää¨æ¨¥â¥ ¯à¨ ¯¥à¥¬¥®© xi ¨¬¥-
¥âáï äãªæ¨ï ajii, ª®â®à®© ¥â ¨ ¢ ª ª®¬ ¤àã£®¬ ¨§ ãà ¢¥¨© á¨áâ¥¬ë (�), ¨ ¥â ¢ ãà ¢¥¨ïå
(32), (33). �®ª ¦¥¬, çâ® á¨áâ¥¬  (�) ¨¬¥¥â â®«ìª® âà¨¢¨ «ì®¥ à¥è¥¨¥ ¯à¨ n � 5.

�¥©áâ¢¨â¥«ì®, ¨¬¥¥¬ n(n � 1)=2 ¥§ ¢¨á¨¬ëå ãà ¢¥¨© (31), ¨§ ª®â®àëå ã¦® ¢§ïâì n
ãà ¢¥¨© ¤«ï ®¯à¥¤¥«¥¨ï äãªæ¨© (32), (33). �®á«¥ íâ®£® ¢ á¨áâ¥¬¥ (�) ¤®«¦® ®áâ âìáï
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n(n � 1)=2 � n � n ãà ¢¥¨©. �âáî¤  á«¥¤ã¥â, çâ® n � 5. �ã¤¥¬ áç¨â âì, çâ® íâ® âà¥¡®¢ ¨¥
¢ë¯®«¥®. �§ á¨áâ¥¬ë (�) ¢®§ì¬¥¬ á«¥¤ãîé¨¥ n ãà ¢¥¨©, § ¯¨á ¢ ¨å ¢ ¯®àï¤ª¥

[n; n� 1]; : : : ; [i; i � 1]; : : : ; [4; 3]; [5; 3]; [4; 2]; [5; 1]: (34)

�â  á¨áâ¥¬  ï¢«ï¥âáï «¨¥©®© ®¤®à®¤®© á¨áâ¥¬®©, ª®â®à ï á®¤¥à¦¨â n ãà ¢¥¨©   n ¯¥-
à¥¬¥ëå xi. � áá¬®âà¨¬ ¬ âà¨æã �n íâ®© á¨áâ¥¬ë ¨ ¥¥ í«¥¬¥âë, à á¯®«®¦¥ë¥ ¯® £« ¢®©
¤¨ £® «¨.

�ç¨âë¢ ï á¯¥æ¨ä¨ç¥áªãî § ¯¨áì á¨áâ¥¬ë (34), ã¬¥à æ¨î áâà®ª ¨ áâ®«¡æ®¢ �n ã¤®¡® áç¨-
â âì á¨§ã ¢¢¥àå ¨ á¯à ¢   «¥¢®. �®£¤    ¯¥à¥á¥ç¥¨¨ i-© áâà®ª¨ ¨ i-£® áâ®«¡æ  �n ¡ã¤¥â
 å®¤¨âìáï äãªæ¨ï ai�1ii ¯à¨ i > 3. � ¯¥à¢®©, ¢â®à®© ¨ âà¥âì¥© áâà®ª å £« ¢®© ¤¨ £® «¨  -
å®¤ïâáï á®®â¢¥âáâ¢¥® äãªæ¨¨ a511, a

4
22
, a533. � ª¨¬ ®¡à §®¬, ®¯à¥¤¥«¨â¥«ì ¬ âà¨æë �n ¨¬¥¥â

á â®ç®áâìî ¤® § ª  ¥¤¨áâ¢¥ë© ç«¥

a511a
4

22a
5

33

nY
i=4

ai�1ii ;

¥ ¨¬¥îé¨© á¥¡¥ ¯®¤®¡ëå ç«¥®¢ ¨, á«¥¤®¢ â¥«ì®, �n 6= 0. �âáî¤  á«¥¤ã¥â, çâ® á¨áâ¥¬  (�)
¨¬¥¥â â®«ìª® âà¨¢¨ «ì®¥ à¥è¥¨¥ xi = 0. �á«¨ ¯®âà¥¡®¢ âì �n = 0, â® ¯®«ãç¨¬ ®£à ¨ç¥¨¥
  á¥¬¥©áâ¢® Rm

2n�1.
�â ª, â¥¯¥àì ¨§ ãà ¢¥¨© (28) á«¥¤ãîâ ãà ¢¥¨ï (7) ¨ (8), â. ¥. ¯à¨å®¤¨¬ ª ®á®¡®¬ã à¥è¥-

¨î ¨, á«¥¤®¢ â¥«ì®, á¯à ¢¥¤«¨¢ 

�¥®à¥¬  5. �à¨ n � 5 «î¡®¥ á¥¬¥©áâ¢® Rm
2n�1 ¤®¯ãáª ¥â ¢ ®á®¡®¬ á«ãç ¥ ¥¯à¥àë¢®¥ ¯à®-

¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ 2-£® ¯®àï¤ª , § ¢¨áïé¥¥ ®â ®¤®£® ¯à®¨§¢®«ì®£® ¯ à ¬¥âà .

�®¯à®á ® á¯à ¢¥¤«¨¢®áâ¨ ãâ¢¥à¦¤¥¨ï â¥®à¥¬ë 5 ¯à¨ n � 4 ®áâ ¥âáï ®âªàëâë¬. �¥¬ ¥
¬¥¥¥, ¨§ â¥®à¥¬ 4 ¨ 5 á«¥¤ã¥â ®¢®¥ ®¯à¥¤¥«¥¨¥ á¥¬¥©áâ¢ Rm

2n�1: ¯à¨ n � 5 á¥¬¥©áâ¢  Rm
2n�1

áãâì á¥¬¥©áâ¢  Lm
2n�1, ª®â®àë¥ ¨§£¨¡ îâáï ¢ ®á®¡®¬ á«ãç ¥.

�¨â¥à âãà 

1. �®£®¢  �.�. �à®¥ªâ¨¢®¥ ¨§£¨¡ ¨¥ ¢â®à®£® ¯®àï¤ª  á¥¬¥©áâ¢ Lm
2n�1 // �§¢. ¢ã§®¢. � â¥-

¬ â¨ª . { 1997. { ò9. { �. 13{16.
2. �¨¨ª®¢ �.�. �¥®à¨ï ¯ à ª®£àãíæ¨©. { �.: �®áâ¥å¨§¤ â, 1956. { 443 á.
3. � ª¥¥¢ �.�. � ¢®¯à®áã ®¡ ¨¢®«îâ¨¢®áâ¨ á¨áâ¥¬ ãà ¢¥¨© �ä ää  // �§¢. ¢ã§®¢. � â¥-

¬ â¨ª . { 1980. { ò1. { �. 39{44.
4. �¨¨ª®¢ �.�. �¥®à¨ï ª®£àãíæ¨©. { �.{�.: �����, 1950. { 528 á.
5. � ª¥¥¢ �.�. � ¥ª®â®à®¬ ®¡®¡é¥¨¨ ¯à¥®¡à §®¢ ¨© � ¯« á  // �§¢. ¢ã§®¢. � â¥¬ â¨ª . {

1975. { ò 2. { �. 123{125.
6. � ª¥¥¢ �.�. �¥¬¥©áâ¢  Rm

2n�1 ¨ �n
2n�1 // �§¢. ¢ã§®¢. � â¥¬ â¨ª . { 1990. { ò1. { �. 84-86.

�¨¦¥£®à®¤áª¨© £®áã¤ àáâ¢¥ë© �®áâã¯¨«¨

¯¥¤ £®£¨ç¥áª¨© ã¨¢¥àá¨â¥â ¯¥à¢ë© ¢ à¨ â 10:12:1999
®ª®ç â¥«ìë© ¢ à¨ â 09:08:2001

38


