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� [1], [2] ¡ë«¨ ¯®«ãç¥­ë á®®â­®è¥­¨ï â¥­§®à­®©  «£¥¡àë, ª®â®àë¥ ­ è«¨ ¯à¨¬¥­¥­¨¥ ¯à¨
à¥è¥­¨¨ à §«¨ç­ëå § ¤ ç ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨ [3], [4]. �â¨ ä®à¬ã«ë ¨á¯®«ì§ãîâáï ¢ â¥®à¨¨
£à ¢¨â æ¨¨ ¨ ­¥«¨­¥©­®© í«¥ªâà®¤¨­ ¬¨ª¥ ¤«ï ¯®áâà®¥­¨ï ¢ ª®¬¯ ªâ­®¬ ¢¨¤¥ â¥­§®à , ®¡à â-
­®£® ª § ¤ ­­®¬ã,   â ª¦¥ ¥£® ®¯à¥¤¥«¨â¥«ï. � ª, ­ ¯à¨¬¥à, á®®â­®è¥­¨ï, ¯®«ãç¥­­ë¥ ¢ [1], [2],
¡ë«¨ ¨á¯®«ì§®¢ ­ë ¤«ï ­ å®¦¤¥­¨ï ¤¨á¯¥àá¨®­­®£® ãà ¢­¥­¨ï ¢ [5], çâ® ¯®§¢®«¨«® § ¯¨á âì ¨
¨áá«¥¤®¢ âì íâ® ãà ¢­¥­¨¥.

�¥«ìî ¤ ­­®© áâ âì¨ ï¢«ï¥âáï ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë ® áãé¥áâ¢®¢ ­¨¨ ¡®«¥¥ ®¡é¨å â¥­-
§®à­ëå á®®â­®è¥­¨©, ª®â®àë¥ ¯®§¢®«ïîâ §­ ç¨â¥«ì­® à áè¨à¨âì ®¡« áâì ¯à¨¬¥­¥­¨ï  «£¥¡à -
¨ç¥áª¨å â¥­§®à­ëå ¯à¥®¡à §®¢ ­¨© ¯à¨ à¥è¥­¨¨ § ¤ ç ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨.

� áá¬®âà¨¬ ¯à®¨§¢®«ì­®¥ ç¥âëà¥å¬¥à­®¥ à¨¬ ­®¢® ¯à®áâà ­áâ¢® á ¬¥âà¨ç¥áª¨¬ â¥­§®à®¬
gik = gik(x); ®¯à¥¤¥«¨â¥«ì ª®â®à®£® g = det kgikk ­¥ à ¢¥­ ­ã«î. �ãáâì ¢ íâ®¬ ¯à®áâà ­áâ¢¥
§ ¤ ­ ª®¢ à¨ ­â­ë© â¥­§®à ¢â®à®£® à ­£   mi =  mi(x): �¢¥¤¥¬ ­¥ª®â®àë¥ ®¯à¥¤¥«¥­¨ï.

�¯à¥¤¥«¥­¨¥ 1. P -© áâ¥¯¥­ìî â¥­§®à   km ­ §ë¢ ¥âáï â¥­§®à ¢â®à®£® à ­£   (P )
km =  

(P )
km (x);

¯®áâà®¥­­ë© ¯® á«¥¤ãîé¥¬ã ¯à ¢¨«ã:  (0)
km = gkm ¯à¨ P = 0;  (P )

km =  
(P�1)
kn gnl �  lm ¯à¨ P � 1.

�¯à¥¤¥«¥­¨¥ 2. �­¢ à¨ ­â®¬ P -£® ¯®àï¤ª   (P ) â¥­§®à   km ­ §ë¢ ¥âáï áª «ïà, ¯®«ãç -
¥¬ë© á¢¥àâª®© ¨­¤¥ªá®¢ ã P -© áâ¥¯¥­¨ íâ®£® â¥­§®à :  (P ) =  

(P )
km g

km:

�¥®à¥¬ . � ¯à®¨§¢®«ì­®¬ ç¥âëà¥å¬¥à­®¬ à¨¬ ­®¢®¬ ¯à®áâà ­áâ¢¥ á¯à ¢¥¤«¨¢® â¥­§®à-

­®¥ á®®â­®è¥­¨¥
��������

 ak  ai  am  al

 bk  bi  bm  bl

 jk  ji  jm  jl

 nk  ni  nm  nl

��������
= �

��������

gak gai gam gal
gbk gbi gbm gbl
gjk gji gjm gjl
gnk gni gnm gnl

��������
; (1)

£¤¥ � = [ 4
(1) + 8 (1) (3) + 3 2

(2) � 6 (4) � 6 (2) 
2
(1)]=24:

�«ï ¤®ª § â¥«ìáâ¢  § ¯¨è¥¬ ¨§¢¥áâ­®¥ ¢ëà ¦¥­¨¥ ([6], £«. 1, x 6, á. 33; £«. X, x 83, á. 297)
gEprst ap br js nt = Eabjn det k hqk, £¤¥ det k hqk| ®¯à¥¤¥«¨â¥«ì ¬ âà¨æë, í«¥¬¥­â ¬¨ ª®â®à®©
ï¢«ïîâáï ª®¬¯®­¥­âë â¥­§®à   hq;   Eprst |  ªá¨ «ì­ë© â¥­§®à �¥¢¨-�¨¢¨âa. �¬­®¦¨¬ ¥£®
­  Ekiml=g: �ç¨âë¢ ï, çâ® ¯à®¨§¢¥¤¥­¨¥ ¤¢ãå  ªá¨ «ì­ëå â¥­§®à®¢ �¥¢¨-�¨¢¨âa ¬®¦¥â ¡ëâì
¢ëà ¦¥­® ([6], £«. 1, x 6, á. 33) ¢ ¢¨¤¥ ®¯à¥¤¥«¨â¥«ï ¬ âà¨æë, í«¥¬¥­âë ª®â®à®© ¢ëà ¦ îâáï
ç¥à¥§ ¬¥âà¨ç¥áª¨© â¥­§®à, ¯®«ãç¨¬

��������

�pk �pi �pm �pl
�rk �ri �rm �rl
�sk �si �sm �sl
�tk �ti �tm �tl

��������
 ap br js nt =

��������

gak gai gam gal
gbk gbi gbm gbl
gjk gji gjm gjl
gnk gni gnm gnl

��������

det k hqk

g
:
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� áªàë¢ ï ¯®«ãç¥­­ë¥ ®¯à¥¤¥«¨â¥«¨ ¯® ®¡é¨¬ ¯à ¢¨« ¬, ¯à¨å®¤¨¬ ª á®®â­®è¥­¨î

 ak[ bi( jm nl �  jl nm)�  bm( ji nl �  jl ni) +  bl( ji nm �  jm ni)]�

�  ai[ bk( jm nl �  jl nm)�  bm( jk nl �  jl nk) +  bl( jk nm �  jm nk)] +

+  am[ bk( ji nl �  jl ni)�  bi( jk nl �  jl nk) +  bl( jk ni �  ji nk)]�

�  al[ bk( ji nm �  jm ni)�  bi( jk nm �  jm nk) +  bm( jk ni �  ji nk)] =

=
n
gak[gbi(gjmgnl � gjlgnm)� gbm(gjignl � gjlgni) + gbl(gjignm � gjmgni)]�

� gai[gbk(gjmgnl � gjlgnm)� gbm(gjkgnl � gjlgnk) + gbl(gjkgnm � gjmgnk)] +

+ gam[gbk(gjignl � gjlgni)� gbi(gjkgnl � gjlgnk) + gbl(gjkgni � gjignk)]�

� gal[gbk(gjignm � gjmgni)� gbi(gjkgnm � gjmgnk) + gbm(gjkgni � gjignk)]
odet k hqk

g
: (2)

�à®¨§¢®¤ï â¥¯¥àì ¯®á«¥¤®¢ â¥«ì­ãî á¢¥àâªã ¨­¤¥ªá®¢ a ¨ k; b ¨ i; j ¨m; n ¨ l; ¯à¨å®¤¨¬ ª ¢ëà -
¦¥­¨î det k hqk =

g

24
[ 4

(1)+8 (1) (3)+3 2
(2) � 6 (4)� 6 (2) 

2
(1)], á ¯®¬®éìî ª®â®à®£® á®®â­®è¥­¨¥

(2) ¯¥à¥¯¨è¥¬ ¢ ¢¨¤¥ (1). �

�«¥¤áâ¢¨¥. �ãáâì ¢ ç¥âëà¥å¬¥à­®¬ à¨¬ ­®¢®¬ ¯à®áâà ­áâ¢¥ ®¯à¥¤¥«¨â¥«ì â¥­§®à  ¢â®à®£®
à ­£   ik ®â«¨ç¥­ ®â ­ã«ï. �®£¤  ®¡à â­ë© â¥­§®à �mi; ã¤®¢«¥â¢®àïîé¨© á®®â­®è¥­¨î �mi �
 ik = �mk , £¤¥ �

m
k | â¥­§®à �à®­¥ª¥à , ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­ ¢ ¢¨¤¥

�mi = f24 mi
(3) � 24 mi

(2) (1) + 12 mi[ 2
(1) �  (2)]� 4gmi[ 3

(1) � 3 (2) (1) +

+ 2 (3)]g[6 (4) + 6 (2) 
2
(1) � 8 (3) (1) � 3 2

(2) �  4
(1)]

�1:

� ¬¥ç ­¨¥. � á«ãç ¥  ­â¨á¨¬¬¥âà¨ç­®£® â¥­§®à  ¢â®à®£® à ­£   (1) =  (3) = 0, ¨ ãáâ ­®-
¢«¥­­ë¥ á®®â­®è¥­¨ï §­ ç¨â¥«ì­® ã¯à®é îâáï.
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