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� ¤ ®© à ¡®â¥ à áá¬ âà¨¢ îâáï ¥ª®â®àë¥ ¢®¯à®áë ¤¨ää¥à¥æ¨ «ì®© £¥®¬¥âà¨¨ ®à-
¬ «¨§®¢ ®£® (®á é¥®£® ¢ á¬ëá«¥ �.�.�®à¤¥  ([1], á. 210)) ¯à®áâà áâ¢  ¯à®¥ªâ¨¢®-
¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n.

�  ¯à®âï¦¥¨¨ ¢á¥£® ¨§«®¦¥¨ï ¨¤¥ªáë ¯à®¡¥£ îâ á«¥¤ãîé¨¥ § ç¥¨ï: i; j; k; s = 0; n,
i; j; k; l; s; t = 1; n; ®¯¥à â®à r ¤¥©áâ¢ã¥â ¯® § ª®ã rT kl
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1. �à®áâà áâ¢® ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨

�®à¬ë á¢ï§®áâ¨ !j

i
¯à®áâà áâ¢  ¯à®¥ªâ¨¢®© á¢ï§®áâ¨ Pn;n ¯®¤ç¨¥ë áâàãªâãàë¬ ãà ¢-
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�®£« á® [2] ¯à®áâà áâ¢®¬ ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n  §ë¢ ¥âáï ¯à®áâà -
áâ¢® ¯à®¥ªâ¨¢®© á¢ï§®áâ¨ Pn;n, ®¡« ¤ îé¥¥ ¨¢ à¨ âë¬ ¯®«¥¬ «®ª «ìëå £¨¯¥àª¢ ¤à¨ª
Qn�1 («®ª «ìëå  ¡á®«îâ®¢).

�à¨â¥à¨¥¬ â®£®, çâ® ¯à®áâà áâ¢® ¯à®¥ªâ¨¢®© á¢ï§®áâ¨ Pn;n ¥áâì ¯à®áâà áâ¢® ¯à®¥ªâ¨¢®-
¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n á ¯®«¥¬ «®ª «ìëå  ¡á®«îâ®¢

aijx
ixj + 1

c
(gi0x

i + cx0)2 = 0; aij = aji; c = const 6= 0; (1)

®â«¨çëå ®â á¤¢®¥ëå £¨¯¥à¯«®áª®áâ¥©, ï¢«ï¥âáï ¢ë¯®«¥¨¥ ãà ¢¥¨©
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áâ ®¢¨âáï £« ¢®© [3].
� á«ãç ¥ Rj

ist
� 0, â. ¥. ¯à¨ Pn;n � Pn, ¢ë¯®«¥¨¥ ãà ¢¥¨© (2) ï¢«ï¥âáï [4] ªà¨â¥à¨¥¬ â®£®,

çâ® ¯à®¥ªâ¨¢®¥ ¯à®áâà áâ¢® Pn ¥áâì ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®¥ ¯à®áâà áâ¢® Kn á ¥¯®¤¢¨¦®©
£¨¯¥àª¢ ¤à¨ª®© (1); ¯à¨ íâ®¬ ä®à¬  !0

0 ¨¬¥¥â ¢¨¤ (3).

2. �®«ï £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢ ®à¬ «¨§®¢ ®£® ¯à®áâà áâ¢ 
¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨

�®   «®£¨¨ á ¯à®¥ªâ¨¢ë¬ ¯à®áâà áâ¢®¬ Pn ([1], á. 210) ¨ ¯à®áâà áâ¢®¬ ¯à®¥ªâ¨¢®©
á¢ï§®áâ¨ Pn;n ([5], á. 50) ¯à®áâà áâ¢® ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n  §®¢¥¬ ®à¬ -
«¨§®¢ ë¬ (®á é¥ë¬ ¯® �.�.�®à¤¥ã), ¥á«¨ ¢ ¥¬ § ¤ ® ¯®«¥ ª¢ §¨â¥§®à  vi:

dvi � vj!
j
i + !0

i = vij!
j
0:

�ãâì ¤ ®© ®à¬ «¨§ æ¨¨ ¯à®áâà áâ¢  Kn;n á®áâ®¨â ¢ § ¤ ¨¨ ®¤®§ ç®£®, ¥¯à¥àë¢-
®£® ¨ ¤¨ää¥à¥æ¨àã¥¬®£® ®â®¡à ¦¥¨ï, áâ ¢ïé¥£® ¢ á®®â¢¥âáâ¢¨¥ ª ¦¤®© â®çª¥ A0 ¡ §ë Kn;n
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£¨¯¥à¯«®áª®áâì �n�1(A0) á«®ï Kn(A0), ¥ ¯à®å®¤ïéãî ç¥à¥§ æ¥âà A0 á«®ï; ¯à¨ íâ®¬ ãà ¢¥¨¥
£¨¯¥à¯«®áª®áâ¨ �n�1(A0) ¨¬¥¥â ¢¨¤ vkx

k = 0.
�¥â®¤®¬ ¯à®¤®«¦¥¨© ¨ ®å¢ â®¢ ¢ ¯¥à¢ëå âà¥å ¤¨ää¥à¥æ¨ «ìëå ®ªà¥áâ®áâïå ®à¬ «¨-

§®¢ ®£® ¯à®áâà áâ¢  ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n ¯®áâà®¨¬ ¯®«ï â¥§®à®¢ ci, bij ,
Bi, �i, Aijk :

1) ci
def= vi+ 1

c
gi0, dci�cj!

j
i = cij!

j
0; ®¡à é¥¨¥ ¢ ã«ì â¥§®à  ci íª¢¨¢ «¥â® â®¬ã, çâ® ®à¬ -

«¨§ æ¨ï A0 ! �n�1(A0) ¯à®áâà áâ¢  Kn;n ï¢«ï¥âáï ¯®«ïà®© [3] ®â®á¨â¥«ì® ¯®«ï «®ª «ìëå
 ¡á®«îâ®¢ (1) (£¨¯¥à¯«®áª®áâì �n�1(A0) ï¢«ï¥âáï ¯®«ïà®© æ¥âà  A0 á«®ï Kn(A0) ®â®á¨â¥«ì®
«®ª «ì®© £¨¯¥àª¢ ¤à¨ª¨ (1));

2) bij
def= vij � vicj , rbij = bijk!

k
0 ; â¥§®à bij (¢®®¡é¥ £®¢®àï, ¥á¨¬¬¥âà¨ç¥áª¨©)  §ë¢ ¥âáï

®á®¢ë¬ â¥§®à®¬ ®à¬ «¨§ æ¨¨, ®à¬ «¨§ æ¨ï ¯à®áâà áâ¢  ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§-
®áâ¨ Kn;n á ¯®«¥¬ á¨¬¬¥âà¨ç¥áª®£® â¥§®à  bij  §ë¢ ¥âáï £ à¬®¨ç¥áª®©;

3) ¢ ¯à¥¤¯®«®¦¥¨¨, çâ® ®á®¢®© â¥§®à bij ®à¬ «¨§ æ¨¨ ¥¢ëà®¦¤¥, â. ¥. b def= jbij j 6= 0,
á¯à ¢¥¤«¨¢® bikbkj = bkib
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k
0 ; Bk = bjibijk+ 2

c
gk0; rBi =

Bij!
j
0;

4) �i
def= Bi � 2(n+ 1)ci, r�k = �kl!
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0;

5) Aijk
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0.

3. �¤ãæ¨à®¢ ®¥ ¯à®áâà áâ¢® ¯à®¥ªâ¨¢®© á¢ï§®áâ¨
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ï¢«ï¥âáï ¨¢®«îâ¨¢ë¬, â. ¥. I � I�1; ¯à¨ íâ®¬ á¨áâ¥¬  ä®à¬ f!j
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(5)

� á¨«ã ¨¢®«îâ¨¢®áâ¨ ¯à¥®¡à §®¢ ¨ï I ¯à®áâà áâ¢  Kn;n ¨ P n;n ï¢«ïîâáï ¤¢®©áâ¢¥ë¬¨
([5], á. 43).

�à®áâà áâ¢® ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n ¨ ¯à®áâà áâ¢® ¯à®¥ªâ¨¢®© á¢ï§®-
áâ¨ P n;n ®à¬ «¨§®¢ ë ®¤¨¬ ¯®«¥¬ ª¢ §¨â¥§®à  vi, ¯à¨ç¥¬ £ à¬®¨ç®áâì ®à¬ «¨§ æ¨¨
®¤®£® ¨§ íâ¨å ¯à®áâà áâ¢ ¢«¥ç¥â £ à¬®¨ç®áâì ®à¬ «¨§ æ¨¨ ¤àã£®£®.

�§ á®®â®è¥¨© (5) á«¥¤ã¥â, çâ® á¯à ¢¥¤«¨¢® fKn;n � Kng , fP n;n � P ng. �à¨ íâ®¬ ¯à®¥ª-
â¨¢ë© à¥¯¥à ¯à®áâà áâ¢  P n, ¤¢®©áâ¢¥®£® ®à¬ «¨§®¢ ®¬ã ¯à®áâà áâ¢ã Kn, á®áâ®¨â ¨§
n+ 1 «¨¥©® ¥§ ¢¨á¨¬ëå £¨¯¥à¯«®áª®áâ¥© �i:
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�®íâ®¬ã á¯à ¢¥¤«¨¢ 
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�¥®à¥¬  1. � á«ãç ¥ ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®£® ¯à®áâà áâ¢  Kn ¥¢ëà®¦¤¥ ï ®à¬ -

«¨§ æ¨ï ¨¤ãæ¨àã¥â ¤¢®©áâ¢¥®¥ ®à¬ «¨§®¢ ®¥ (¥¢ëà®¦¤¥ë¬ ®¡à §®¬) ¯à®¥ªâ¨¢®-

¬¥âà¨ç¥áª®¥ ¯à®áâà áâ¢® Kn, áâàãªâãàë¥ ä®à¬ë ª®â®à®£® ¨¬¥îâ áâà®¥¨¥ (4),   ãà ¢-

¥¨¥  ¡á®«îâ  Qn�1 ¯à®áâà áâ¢  Kn ®â®á¨â¥«ì® â £¥æ¨ «ì®£® à¥¯¥à  (6) ¨¬¥¥â ¢¨¤
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4. �®«ïà ï ®à¬ «¨§ æ¨ï ¯à®áâà áâ¢  ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨

�à¥¤¯®«®¦¨¬, çâ® ®à¬ «¨§ æ¨ï ¯à®áâà áâ¢  Kn;n á ¯®«¥¬ «®ª «ìëå  ¡á®«îâ®¢ (1) ¯®-
«ïà ï; ãá«®¢¨¥¬ íâ®£®, ª ª ¨§¢¥áâ® (á¬. ¯. 2), ï¢«ï¥âáï ®¡à é¥¨¥ ¢ ã«ì â¥§®à  ci.

� íâ®¬ á«ãç ¥ á¯à ¢¥¤«¨¢®

bij = � 1
c
aij ; !j

i
= !j

i
; gi0 = gi0; aij = aij ; R

j

ist = Rj

ist
:

� ª¨¬ ®¡à §®¬, ¨¬¥¥â ¬¥áâ®

�¥®à¥¬  2. �®«ïà ï ®à¬ «¨§ æ¨ï ¯à®áâà áâ¢  ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n

ï¢«ï¥âáï £ à¬®¨ç¥áª®©; ¯à¨ íâ®¬ ¢ á«ãç ¥ ¥¥ ¥¢ëà®¦¤¥®áâ¨ (jaij j 6= 0) ¨¤ãæ¨àã¥âáï

¤¢®©áâ¢¥®¥ ¯à®áâà áâ¢® ¯à®¥ªâ¨¢®-¬¥âà¨ç¥áª®© á¢ï§®áâ¨ Kn;n, ¨§®¬®àä®¥ ¨áå®¤®¬ã

¯à®áâà áâ¢ã, ¯à¨ç¥¬ ãà ¢¥¨ï «®ª «ìëå  ¡á®«îâ®¢ ¯à®áâà áâ¢  Kn;n ®â®á¨â¥«ì® ¯®-

¤¢¨¦®£® â £¥æ¨ «ì®£® à¥¯¥à  (6) ¨¬¥îâ ¢¨¤ aijx
ixj + (1=c)(gi0xi + cx0)2 = 0.

�«¥¤ã¥â § ¬¥â¨âì, çâ® «®ª «ìë©  ¡á®«îâ ¯à®áâà áâ¢  Kn;n ¯à¥¤áâ ¢«ï¥â á®¡®© á¥¬¥©-
áâ¢® ª á â¥«ìëå £¨¯¥à¯«®áª®áâ¥© ª á®®â¢¥âáâ¢ãîé¥¬ã «®ª «ì®¬ã  ¡á®«îâã (1) ¨áå®¤®£®
¯à®áâà áâ¢  Kn;n.
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