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�ãáâì M | £« ¤ª®¥ á¢ï§­®¥ ¯à¨¢®¤¨¬®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥. �®£¤  ­  M áãé¥áâ¢ãîâ
¤¢  ¯ à ««¥«ì­ëå á«®¥­¨ï, ¢§ ¨¬­® ¤®¯®«­¨â¥«ì­ëå ¯® ®àâ®£®­ «ì­®áâ¨ ([1], á. 173). �á«¨ M

¯®«­® ¨ ®¤­®á¢ï§­®, â® ¨¬¥¥â ¬¥áâ® â¥®à¥¬  ¤¥ � ¬ , ª®â®à ï ãâ¢¥à¦¤ ¥â, çâ® M ¨§®¬¥âà¨ç­®
¯àï¬®¬ã ¯à®¨§¢¥¤¥­¨î «î¡ëå ¤¢ãå á«®¥¢ ¨§ à §­ëå á«®¥­¨© ([1], á. 180). � íâ®¬ á«ãç ¥ ®¡  á«®-
¥­¨ï ï¢«ïîâáï à¨¬ ­®¢ë¬¨ ¨ ¢¯®«­¥ £¥®¤¥§¨ç¥áª¨¬¨ ®¤­®¢à¥¬¥­­®. � ¤ ­­®© à ¡®â¥ ¨§ãç ¥âáï
à¨¬ ­®¢® ¢¯®«­¥ £¥®¤¥§¨ç¥áª®¥ á«®¥­¨¥ ­ M , ¯à¨ç¥¬ ¯®«­ ï ¨­â¥£à¨àã¥¬®áâì ¤®¯®«­¨â¥«ì­®£®
®àâ®£®­ «ì­®£® à á¯à¥¤¥«¥­¨ï ­¥ ¯à¥¤¯®« £ ¥âáï. � áâ âì¥ ¢áî¤ã £« ¤ª®áâì ®§­ ç ¥â £« ¤ª®áâì
ª« áá  C1.

1. �ãáâì M | £« ¤ª®¥ á¢ï§­®¥ ¯®«­®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥ à §¬¥à­®áâ¨ n á à¨¬ ­®¢®©
¬¥âà¨ª®© g, r | á¢ï§­®áâì �¥¢¨-�¨¢¨â , F { £« ¤ª®¥ á«®¥­¨¥ à §¬¥à­®áâ¨ k ­  M ([2]; [3],
c. 24). �¡®§­ ç¨¬ ç¥à¥§ L(p) á«®© á«®¥­¨ï F , ¯à®å®¤ïé¨© ç¥à¥§ â®çªã p, F (p) | ª á â¥«ì­®¥
¯à®áâà ­áâ¢® á«®ï L(p) ¢ â®çª¥ p, H(p) | ®àâ®£®­ «ì­®¥ ¤®¯®«­¥­¨¥ F (p) ¢ TpM , p 2 M . �®§-
­¨ª îâ ¤¢  ¯®¤à áá«®¥­¨ï (£« ¤ª¨¥ à á¯à¥¤¥«¥­¨ï) TF = fF (p) : p 2 Mg, H = fH(p) : p 2 Mg
ª á â¥«ì­®£® à áá«®¥­¨ï TM â ª¨¥, çâ® TM = TF�H, £¤¥H ï¢«ï¥âáï ®àâ®£®­ «ì­ë¬ ¤®¯®«­¥-
­¨¥¬ TF . �® ®¯à¥¤¥«¥­¨î á«®¥­¨ï, ¤«ï ª ¦¤®© â®çª¨ p 2M áãé¥áâ¢ã¥â ®ªà¥áâ­®áâì U â®çª¨ p
¨ «®ª «ì­ ï á¨áâ¥¬  ª®®à¤¨­ â (x1; x2; : : : ; xk; y1; y2; : : : ; yn�k) ­  U â ª¨¥, çâ® f @

@x1
; @

@x2
; : : : ; @

@xk
g

®¡à §ã¥â ¡ §¨á ¤«ï £« ¤ª¨å á¥ç¥­¨© TF jU (áã¦¥­¨¥ TF ­  U) [2]. �ãáâì !1; !2; : : : ; !k | £« ¤ª¨¥
¤¨ää¥à¥­æ¨ «ì­ë¥ I-ä®à¬ë, �1; �2; : : : ; �m | £« ¤ª¨¥ ¢¥ªâ®à­ë¥ ¯®«ï ­  U â ª¨¥, çâ® f!i; dy�g
®¡à §ãîâ «®ª «ì­ë© ¡ §¨á ¤«ï á¥ç¥­¨© ª®ª á â¥«ì­®£® à áá«®¥­¨ï, f @

@xi
; ��g ®¡à §ãîâ ¡ §¨á

¤«ï á¥ç¥­¨© ª á â¥«ì­®£® à áá«®¥­¨ï TU = TF jU�HjU , ¤¢®©áâ¢¥­­®© ª f!i; dy�g, £¤¥m = n�k,
1 � i � k, 1 � � � m. � ªãî ®ªà¥áâ­®áâì ®¡®§­ ç¨¬ ç¥à¥§ U(x; y).

�¥¯¥àì ¯à¥¤¯®«®¦¨¬, çâ® F ï¢«ï¥âáï à¨¬ ­®¢ë¬ á«®¥­¨¥¬ ¯® ®â­®è¥­¨î ª g [2], [3]. �â®
®§­ ç ¥â, çâ® ¢ ª ¦¤®© ®ªà¥áâ­®áâ¨ U(x; y) à¨¬ ­®¢  ¬¥âà¨ª  g ¨¬¥¥â ¢¨¤

gij (x; y)!
i!j + g��(y)dy�dy�;

£¤¥ 1 � i, j � k, 1 � �, � � m, x = (x1; x2; : : : ; xk), y = (y1; y2; : : : ; ym).

� ¬¥ç ­¨¥. � æ¥«ïå ã¯à®é¥­¨ï ®¡®§­ ç¥­¨©, ¢ ¢ëà ¦¥­¨ïå, £¤¥ ¨¬¥¥âáï áã¬¬¨à®¢ ­¨¥ ¯®
¯®¢â®àïîé¨¬áï ¨­¤¥ªá ¬, ¡ã¤¥¬ ®¯ãáª âì §­ ª áã¬¬¨à®¢ ­¨ï.

�ãá®ç­®-£« ¤ªãî ªà¨¢ãî 
 : [0; 1] ! M ­ §®¢¥¬ £®à¨§®­â «ì­®©, ¥á«¨ _
(t) 2 H(
(t)) ¤«ï
ª ¦¤®£® t 2 [0; 1]. �ãá®ç­®-£« ¤ª ï ªà¨¢ ï, ª®â®à ï «¥¦¨â ¢ á«®¥ F , ­ §ë¢ ¥âáï ¢¥àâ¨ª «ì­®©.

�ãáâì I = [0; 1], � : I ! M | ¢¥àâ¨ª «ì­ ï ªà¨¢ ï, h : I ! M | £®à¨§®­â «ì­ ï ªà¨¢ ï
¨ h(0) = �(0). �ãá®ç­®-£« ¤ª®¥ ®â®¡à ¦¥­¨¥ P : I � I ! M â ª®¥, çâ® t ! P (t; s) ï¢«ï¥â-
áï ¢¥àâ¨ª «ì­®© ªà¨¢®© ¤«ï ª ¦¤®£® s 2 I, ªà¨¢ ï s ! P (t; s) ï¢«ï¥âáï £®à¨§®­â «ì­®© ¤«ï
ª ¦¤®£® t 2 I, ¯à¨ç¥¬ P (t; 0) = �(t) ¤«ï t 2 I, P (0; s) = h(s) ¤«ï s 2 I, ­ §ë¢ ¥âáï ¢¥àâ¨ª «ì­®-
£®à¨§®­â «ì­®© £®¬®â®¯¨¥© [4], [5]. �á«¨ ¤«ï ª ¦¤®© ¯ àë ¢¥àâ¨ª «ì­®© ¨ £®à¨§®­â «ì­®© ªà¨-
¢ëå v; h : I ! M á v(0) = h(0) áãé¥áâ¢ã¥â á®®â¢¥âáâ¢ãîé ï ¢¥àâ¨ª «ì­®-£®à¨§®­â «ì­ ï £®¬®-
â®¯¨ï P , â® £®¢®àïâ, çâ® à á¯à¥¤¥«¥­¨¥ H ï¢«ï¥âáï á¢ï§­®áâìî �à¥á¬ ­  ¤«ï á«®¥­¨ï F [5],
[6]. � ª ª ª à áá¬ âà¨¢ ¥¬®¥ á«®¥­¨¥ F à¨¬ ­®¢®, ¨ ¬­®£®®¡à §¨¥ M ¯®«­®, à á¯à¥¤¥«¥­¨¥ H
ï¢«ï¥âáï á¢ï§­®áâìî �à¥á¬ ­  ¤«ï F [4], [5]. �«ï ª ¦¤®© ®ªà¥áâ­®áâ¨ U = U(x; y) á«®¥­¨¥ F jU
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(áã¦¥­¨¥ F ­  U ) § ¤ ¥âáï £« ¤ª®© áã¡¬¥àá¨¥© f : U ! Rn�k [2]. � ª ¯®ª § ­® ¢ [5], áã¦¥­¨¥ H
­  U ï¢«ï¥âáï á¢ï§­®áâìî �à¥á¬ ­  ¤«ï áã¦¥­¨ï F ­  U â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  áã¦¥­¨¥
H ­  U ï¢«ï¥âáï á¢ï§­®áâìî �à¥á¬ ­  ¤«ï à áá«®¥­¨ï f : U ! Rn�k.

�ãáâì �1 : TM ! TF , �2 : TM ! H | ®àâ®£®­ «ì­ë¥ ¯à®¥ªæ¨¨, V (M), V (F ), V (H) |
¬­®¦¥áâ¢® £« ¤ª¨å á¥ç¥­¨© à áá«®¥­¨© TM , TF ,H á®®â¢¥âáâ¢¥­­®. �á«¨X 2 V (F ) (X 2 V (H)),
â® X ­ §®¢¥¬ ¢¥àâ¨ª «ì­ë¬ (£®à¨§®­â «ì­ë¬) ¯®«¥¬.

�ãáâì ª ¦¤ë© á«®© F ï¢«ï¥âáï ¢¯®«­¥ £¥®¤¥§¨ç¥áª¨¬ ¯®¤¬­®£®®¡à §¨¥¬ M . �â® íª¢¨¢ -
«¥­â­® â®¬ã, çâ® rXY 2 V (F ) ¤«ï ¢á¥å X;Y 2 V (F ) ([3], á. 47{61). � íâ®¬ á«ãç ¥ £®¢®àïâ, çâ® F
ï¢«ï¥âáï ¢¯®«­¥ £¥®¤¥§¨ç¥áª¨¬ á«®¥­¨¥¬. � ¤ «ì­¥©è¥¬ ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® F ï¢«ï¥âáï
à¨¬ ­®¢ë¬ á«®¥­¨¥¬, á«®¨ ª®â®à®£® ï¢«ïîâáï ¢¯®«­¥ £¥®¤¥§¨ç¥áª¨¬¨ ¯®¤¬­®£®®¡à §¨ï¬¨ M .
�®£¤  ­  à áá«®¥­¨ïå TF ¨ H ®¯à¥¤¥«¥­ë ¬¥âà¨ç¥áª¨¥ á¢ï§­®áâ¨ r1 ¨ r2 á«¥¤ãîé¨¬ ®¡à §®¬.
�á«¨ X 2 V (F ), Y 2 V (H), Z 2 V (M), â®

r1
ZX = �1(rZX); r2

ZY = �2[Z1; eY ] + �2[rZ2
Y ];

£¤¥ Z = Z1 � Z2, Z1 2 V (F ), Z2 2 V (H), eY 2 V (M), �2
eY = Y ; §¤¥áì [Z1; eY ] | áª®¡ª  �¨

¢¥ªâ®à­ëå ¯®«¥© Z1 ¨ eY . r2 ï¢«ï¥âáï ¬¥âà¨ç¥áª®© á¢ï§­®áâìî â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  F
ï¢«ï¥âáï à¨¬ ­®¢ë¬. � á¨«ã â®£®, çâ® F ¢¯®«­¥ £¥®¤¥§¨ç­®, r1 â ª¦¥ ï¢«ï¥âáï ¬¥âà¨ç¥áª®©
á¢ï§­®áâìî ([3], á. 47{61; [7], á. 257).

�ãáâì p 2 M , S(p) | ¬­®¦¥áâ¢® â®ç¥ª M , ª®â®àë¥ ¬®¦­® á®¥¤¨­ïâì á p £®à¨§®­â «ì­ë¬¨
ªà¨¢ë¬¨. � á¨«ã â®£®, çâ® F ¢¯®«­¥ £¥®¤¥§¨ç­®, ¤«ï ª ¦¤®£® p 2 M ¬­®¦¥áâ¢® S(p) ®¡« ¤ ¥â
â®¯®«®£¨¥© ¨ ¤¨ää¥à¥­æ¨ «ì­®© áâàãªâãà®©, ¯® ®â­®è¥­¨î ª ª®â®àë¬ S(p) ï¢«ï¥âáï £« ¤ª¨¬
¯®£àã¦¥­­ë¬ ¯®¤¬­®£®®¡à §¨¥¬ M ([6], â¥®à¥¬  4).

�¥¬¬  1. dimS(p) � n� k ¤«ï ª ¦¤®© â®çª¨ p 2M .

�®ª § â¥«ìáâ¢®. �ãáâì p 2M . �ãé¥áâ¢ã¥â ¤®áâ â®ç­® ¬ «®¥ " > 0 â ª®¥, çâ® expp : B" !
V ï¢«ï¥âáï ¤¨ää¥®¬®àä¨§¬®¬, £¤¥ B" = fX 2 TpM : jXj < "g, V | ®âªàëâ ï ®ªà¥áâ­®áâì
â®çª¨ p, jXj | ¤«¨­  ¢¥ªâ®à  X, expp | íªá¯®­¥­æ¨ «ì­®¥ ®â®¡à ¦¥­¨¥ ¢ â®çª¥ p. �®«®¦¨¬
H" = B" \H(p), Q(p) = expp(H"). � ª ª ª F à¨¬ ­®¢®, ¢áïª ï £¥®¤¥§¨ç¥áª ï, ®àâ®£®­ «ì­ ï ¢
­¥ª®â®à®© á¢®¥© â®çª¥ ª á«®î F , ®áâ ¥âáï ®àâ®£®­ «ì­®© ª á«®ï¬ F ¢® ¢á¥å á¢®¨å â®çª å ([2],
á. 123). �«¥¤®¢ â¥«ì­®, Q(p) � S(p).

�ãáâì P : I � I !M | ¢¥àâ¨ª «ì­®-£®à¨§®­â «ì­ ï £®¬®â®¯¨ï. �¡®§­ ç¨¬ ç¥à¥§ DsP (t; s)
ª á â¥«ì­ë© ¢¥ªâ®à ªà¨¢®© s! P (t; s) ¢ â®çª¥ P (t; s), ç¥à¥§ DtP (t; s) ª á â¥«ì­ë© ¢¥ªâ®à ªà¨-
¢®© t! P (t; s) ¢ â®çª¥ P (t; s).

�¥¬¬  2. �ãáâì X(t; s) = DsP (t; s), Y (t; s) = DtP (t; s), ¤«ï (t; s) 2 I � I. �®£¤  r1
XY = 0 ¨

r2
YX = 0.

�®ª § â¥«ìáâ¢®. �¥âàã¤­® ¯à®¢¥à¨âì, çâ® [X;Y ] = 0. � ª ª ª Y | ¢¥àâ¨ª «ì­®¥ ¯®«¥,
¨¬¥¥¬ r2

YX = �2[X;Y ]. �§¢¥áâ­®, çâ®r1
ZY = �1[Z; Y ] ¤«ï ª ¦¤®£® £®à¨§®­â «ì­®£® ¯®«ï Z ([3],

á. 59).

2. � íâ®¬ ¯ã­ªâ¥ ¢¢®¤¨âáï ¬¥âà¨ç¥áª ï á¢ï§­®áâì er, ®â­®á¨â¥«ì­® ª®â®à®© à á¯à¥¤¥«¥­¨ï
TF ¨ H ï¢«ïîâáï ¯ à ««¥«ì­ë¬¨, ¨ ¨§ãç îâáï ¯à®¥ªæ¨¨ £« ¤ª®© ªà¨¢®© 
 : I ! M ¢ L(p0)
¨ S(p0), £¤¥ p0 = 
(0), ª®â®àë¥ ®¯à¥¤¥«ïîâáï á ¯®¬®éìî á¢ï§­®áâ¨ er. � ª ª ª à á¯à¥¤¥«¥-
­¨¥ H ï¢«ï¥âáï á¢ï§­®áâìî �à¥á¬ ­  ¤«ï á«®¥­¨ï F , áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ ï ¢¥àâ¨ª «ì­®-
£®à¨§®­â «ì­ ï £®¬®â®¯¨ï P
 : I�I !M â ª ï, çâ® 
(t) = P
(t; t) ¤«ï t 2 I [5]. � ¤®ª § â¥«ìáâ¢¥
â¥®à¥¬ë ¤¥ � ¬  ¯à®¥ªæ¨¨ ªà¨¢®© 
 ¢ L(p0) ¨ ¢ S(p0) ®¯à¥¤¥«¥­ë á ¯®¬®éìî r, ¨ ¯®ª § ­®,
çâ® ¯à®¥ªæ¨¨ 
 ¢ L(p0) ¨ ¢ S(p0) á®¢¯ ¤ îâ á ªà¨¢ë¬¨ P
(�; 0) : I ! M ¨ P
(0; �) : I ! M

á®®â¢¥âáâ¢¥­­®. �à¨ íâ®¬ ¨á¯®«ì§ã¥âáï â®, çâ® à á¯à¥¤¥«¥­¨¥ H ï¢«ï¥âáï ¢¯®«­¥ ¨­â¥£à¨àã¥-
¬ë¬ ([1], á. 180{183). �¨¦¥ ¡ã¤¥â ¤®ª § ­  ­ «®£¨ç­ë© ä ªâ ¤«ï ¯à®¥ªæ¨© 
, ®¯à¥¤¥«¥­­ëå á
¯®¬®éìî er ¡¥§ ¯à¥¤¯®«®¦¥­¨ï ® â®¬, çâ® H ¢¯®«­¥ ¨­â¥£à¨àã¥¬®. �®ª § â¥«ìáâ¢® ¤ ­® ¤«ï
£« ¤ª®© ªà¨¢®© 
, á®¤¥à¦ é¥©áï ¢ ¤®áâ â®ç­® ¬ «®© ®ªà¥áâ­®áâ¨ â®çª¨ p0 = 
(0) (â¥®à¥¬  1).
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� ®¡é¥¬ á«ãç ¥ íâ® ãâ¢¥à¦¤¥­¨¥ «¥£ª® ¯®«ãç ¥âáï ¨§ «®ª «ì­®£® ¢ à¨ ­â  ¤¥«¥­¨¥¬ ®âà¥§ª 
I ­  ª®­¥ç­®¥ ç¨á«® ¬¥«ª¨å ç áâ¥© Ij â ª¨å, çâ® ¤«ï ¯à®¥ªæ¨¨ ªà¨¢®© 
 : Ij !M ¨¬¥¥â ¬¥áâ®
ãâ¢¥à¦¤¥­¨¥ â¥®à¥¬ë 1.

�¥®à¥¬  2 ãâ¢¥à¦¤ ¥â, çâ® á¢ï§­®áâì er á®¢¯ ¤ ¥â á r â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  à á¯à¥-
¤¥«¥­¨¥ H ¢¯®«­¥ ¨­â¥£à¨àã¥¬®.

�®« £ ï erZX = r1
ZX1 � r2

ZX2, £¤¥ X, Z 2 V (M), Xi = �i(X), i = 1; 2, ¯®«ãç¨¬ ¬¥âà¨-
ç¥áªãî á¢ï§­®áâì er ­  TM . �¥âàã¤­® ¯à®¢¥à¨âì, çâ® à á¯à¥¤¥«¥­¨ï TF ¨ H ¯ à ««¥«ì­ë
®â­®á¨â¥«ì­® er. �ãáâì 
 : I ! M | £« ¤ª ï ªà¨¢ ï, 
(0) = p0 ¨ 
(1) = p, C : I ! Tp0M

| à §¢¥àâª  ªà¨¢®© 
 ¢ Tp0M , ®¯à¥¤¥«¥­­ ï á¢ï§­®áâìî er. (C¬. ®¯à¥¤¥«¥­¨¥ à §¢¥àâª¨ ¢ ([1],
á. 129). �¤¥áì ¤«ï ã¤®¡áâ¢  ª á â¥«ì­®¥ ¢¥ªâ®à­®¥ ¯à®áâà ­áâ¢® Tp0M ®â®¦¤¥áâ¢«ï¥âáï á  ä-
ä¨­­ë¬ ª á â¥«ì­ë¬ ¯à®áâà ­áâ¢®¬ ¢ â®çª¥ p0.) �ãáâì C(t) = (A(t); B(t)), £¤¥ A(t) 2 F (p0),
B(t) 2 H(p0) ¤«ï t 2 I. � ª ª ª M | ¯®«­®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥, er | ¬¥âà¨ç¥áª ï á¢ï§-
­®áâì, áãé¥áâ¢ãîâ £« ¤ª¨¥ ªà¨¢ë¥ 
1; 
2 : I !M , ª®â®àë¥ à §¢¥àâë¢ îâáï ­  ªà¨¢ë¥ t! A(t)
¨ t ! B(t) á®®â¢¥âáâ¢¥­­® ([1], á. 167, â¥®à¥¬  4.1). �®£« á­® ¯à¥¤«®¦¥­¨î 4.1 ([1], á. 129) 
i |
â ª ï ªà¨¢ ï, çâ® à¥§ã«ìâ â ¯ à ««¥«ì­®£® ¯¥à¥­®á  _
i(t) ¢ â®çªã p0 ¢¤®«ì 


�1
i , ®¯à¥¤¥«¥­­®£®

á¢ï§­®áâìî er, á®¢¯ ¤ ¥â á à¥§ã«ìâ â®¬ ¯ à ««¥«ì­®£® ¯¥à¥­®á  �i( _
(t)) ¢ â®çªã p0 ¢¤®«ì 
�1,
â ª¦¥ ®¯à¥¤¥«¥­­®£® á¢ï§­®áâìî er, £¤¥ i = 1; 2. �«¥¤®¢ â¥«ì­®, 
1 ï¢«ï¥âáï ¢¥àâ¨ª «ì­®© ªà¨-
¢®©,   ªà¨¢ ï 
2 ï¢«ï¥âáï £®à¨§®­â «ì­®©. �à¨¢ë¥ 
1, 
2 ­ §®¢¥¬ ¯à®¥ªæ¨ï¬¨ ªà¨¢®© 
 ¢ L(p0)
¨ ¢ S(p0) á®®â¢¥âáâ¢¥­­®.

�ãáâì q0 2M , U | ¤®áâ â®ç­® ¬ « ï á¢ï§­ ï ®â­®á¨â¥«ì­® ª®¬¯ ªâ­ ï ®ªà¥áâ­®áâì â®çª¨
q0 ¢ á«®¥ L(q0), B� ! U | à áá«®¥­¨¥, á«®© ª®â®à®£® ­ ¤ q 2 U¥áâì ®âªàëâë© è à ¢ H(q)
à ¤¨ãá  �. �®£¤  ¤«ï ¤®áâ â®ç­® ¬ «®£® � > 0 íªá¯®­¥­æ¨ «ì­ë¥ ®â®¡à ¦¥­¨ï á¢ï§­®áâ¨ r,
®¯à¥¤¥«¥­­ë¥ ¢ â®çª å U , ®¯à¥¤¥«ïîâ ¤¨ää¥®¬®àä¨§¬

expU : B� ! V

¬­®¦¥áâ¢  B� ­  ­¥ª®â®àãî ®ªà¥áâ­®áâì V â®çª¨ q0 ¢ M , á®¤¥à¦ éãî U . �à¨ç¥¬, ¥á«¨ p 2 V

¨ p = expq(X), q 2 U , X 2 H(q), â® à ááâ®ï­¨¥ r(p; q) = jXj à¥ «¨§ã¥âáï £¥®¤¥§¨ç¥áª®©, çìï
áª®à®áâì ¢ â®çª¥ q à ¢­  X. �à¨ íâ®¬ ¯à®¥ªæ¨ï �1 : V ! U , �1(p) = q, ï¢«ï¥âáï £« ¤ª¨¬
âà¨¢¨ «ì­ë¬ à áá«®¥­¨¥¬, á«®¨ ª®â®à®£® ¤¨ää¥®¬®àä­ë ®âªàëâ®¬ã è àã ¢ Rn�k. �¡®§­ ç¨¬
ç¥à¥§ Q(q) á«®© à áá«®¥­¨ï �1 : V ! U , ¯à®å®¤ïé¨© ç¥à¥§ â®çªã q 2 U . �«ï ¤®áâ â®ç­®
¬ «®£® � > 0 á«®¨ á«®¥­¨ï F jV ¨ á«®¨ à áá«®¥­¨ï �1 : V ! U ¯¥à¥á¥ª îâáï âà ­á¢¥àá «ì­®.
�«¥¤®¢ â¥«ì­®, á«®¥­¨¥ F jV ¬®¦­® § ¤ âì £« ¤ª®© áã¡¬¥àá¨¥© �2 : V ! Q(q0), ¯à¨ ª®â®à®©
�2(p) = q, ¥á«¨ p 2 Lq, £¤¥ Lq | á«®© á«®¥­¨ï F jV , ¯à®å®¤ïé¨© ç¥à¥§ â®çªã q 2 Q(q0). �ãáâì

 : I ! V | £« ¤ª ï ªà¨¢ ï, q0 = 
(0), � = �2(
). � ¯. 1 ®â¬¥ç «®áì, çâ® à á¯à¥¤¥«¥­¨¥
H ï¢«ï¥âáï á¢ï§­®áâìî �à¥á¬ ­  ¤«ï à áá«®¥­¨ï �2 : V ! Q(q0). �®íâ®¬ã ¤«ï ª ¦¤®£® t 2 I

áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ £®à¨§®­â «ì­®¥ ¯®¤­ïâ¨¥ Pt : I ! V á ­ ç «ì­ë¬ ãá«®¢¨¥¬ Pt(t) = 
(t)
ªà¨¢®© � : I ! Q(q0). �®« £ ï P (t; s) = Pt(s), ¯®«ãç¨¬ ¢¥àâ¨ª «ì­®-£®à¨§®­â «ì­ãî £®¬®â®¯¨î
P : I � I ! M â ªãî, çâ® 
(t) = P (t; t). �â  £®¬®â®¯¨ï ¥¤¨­áâ¢¥­­ë¬ ®¡à §®¬ ®¯à¥¤¥«ï¥âáï
ªà¨¢®© 
.

�¥®à¥¬  1. �à®¥ªæ¨ï ªà¨¢®© 
 : I ! V ¢ L(q0) (¢ S(q0)) ¥áâì ªà¨¢ ï P (�; 0) : I ! L(q0)
(á®®â¢¥âáâ¢¥­­® P (0; �) : I ! S(q0)).

�®ª § â¥«ìáâ¢®. �ãáâì _
(t) = _
1(t) � _
2(t) | ª á â¥«ì­ë© ¢¥ªâ®à ªà¨¢®© 
 ¢ â®çª¥ 
(t),
£¤¥ _
1(t) 2 F (
(t)), _
2(t) 2 H(
(t)), t 2 I. � ¤ «ì­¥©è¥¬ ¢áî¤ã ¯®¤ ¯ à ««¥«ì­ë¬ ¯¥à¥­®á®¬
ª á â¥«ì­®£® ¢¥ªâ®à  ¡ã¤¥¬ ¯®­¨¬ âì ¯ à ««¥«ì­ë© ¯¥à¥­®á, ®¯à¥¤¥«¥­­ë© á¢ï§­®áâìî er. �«ï
â®£® çâ®¡ë ¯®ª § âì, çâ® ¯à®¥ªæ¨ï 
 ¢ L(q0) (¢ S(q0)) á®¢¯ ¤ ¥â á � = P (�; 0) : I ! L(q0)
(á®®â¢¥âáâ¢¥­­® á h = P (0; �) : I ! S(q0)), ¤®áâ â®ç­® ¯®ª § âì, çâ® ¯ à ««¥«ì­ë© ¯¥à¥­®á
ª á â¥«ì­®£® ¢¥ªâ®à  _
1(t) ¢ â®çªã q0 ¢¤®«ì 
�1 á®¢¯ ¤ ¥â á à¥§ã«ìâ â®¬ ¯ à ««¥«ì­®£® ¯¥à¥­®á 
ª á â¥«ì­®£® ¢¥ªâ®à  _�(t) ¢ â®çªã q0 ¢¤®«ì ��1 (á®®â¢¥âáâ¢¥­­® ¯ à ««¥«ì­ë© ¯¥à¥­®á ¢¥ªâ®à 
_
2(t) ¢ â®çªã q0 ¢¤®«ì 
�1 á®¢¯ ¤ ¥â á ¯ à ««¥«ì­ë¬ ¯¥à¥­®á®¬ _h(t) ¢ â®çªã q0 ¢¤®«ì h�1).
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�®ª ¦¥¬ íâ®â ä ªâ á­ ç «  ¤«ï ¯à®¥ªæ¨¨ 
 ¢ S(q0). �ãáâì Z(t) | £®à¨§®­â «ì­®¥ ¯®«¥ ¢¤®«ì

 : [0; � ]!M , ª®â®à®¥ § ¤ ¥â ¯ à ««¥«ì­ë© ¯¥à¥­®á _
2(�) ¨§ 
(�) ¢ q0. �ã¤¥¬ áç¨â âì � = 1, çâ®
­¥ ®£à ­¨ç¨¢ ¥â ®¡é­®áâ¨. �®£¤  r2

_
Z = 0 ¨ Z(1) = _
2(1). �®«®¦¨¬ Y (t; s) = DtP (t; s), X(t; s) =
DsP (t; s) ¤«ï (t; s) 2 I � I. �ç¥¢¨¤­®, _
(t) = Y (t; t) �X(t; t) ¨ r2

_
Z = �2[Y;Z] + �2(rxZ) ¢¤®«ì

. �¯à¥¤¥«¨¬ Z ¢® ¢á¥å â®çª å P (s; t) á«¥¤ãîé¨¬ ®¡à §®¬: ¢¥ªâ®à Z(t) ¯ à ««¥«ì­® ¯¥à¥­®á¨¬
¨§ â®çª¨ 
(t) ¢ â®çªã P (s; t) ¢¤®«ì ¨­â¥£à «ì­®© ªà¨¢®© ¢¥ªâ®à­®£® ¯®«ï Y , ¯à®å®¤ïé¨© ç¥à¥§
â®çªã 
(t), t; s 2 I. � ª ª ªr2 |¬¥âà¨ç¥áª ï á¢ï§­®áâì, ¨¬¥¥¬ Y g(Z;Z) = 0. � ¤àã£®© áâ®à®­ë,
¢ á¨«ã â®£®, çâ® F à¨¬ ­®¢® ¨ Z £®à¨§®­â «ì­®, ¨§ ([3], á. 47{61) ¨¬¥¥¬ Y g(Z;Z) = 2g(Z; [Y;Z]).
�âáî¤  ¢ëâ¥ª ¥â, çâ® [Y;Z] ï¢«ï¥âáï ¢¥àâ¨ª «ì­ë¬ ¯®«¥¬. �«¥¤®¢ â¥«ì­®, r2

_
Z = �2(rxZ) ¨
r2

_
Z = 0 ¢¤®«ì 
 ¢«¥ç¥â, çâ® rxZ ï¢«ï¥âáï ¢¥àâ¨ª «ì­ë¬ ¯®«¥¬ ¢¤®«ì 
.
�®«®¦¨¬ L0(s) = (�2)�1(q) ¤«ï s 2 I, £¤¥ q = �(s). �®£¤  L0(q) ï¢«ï¥âáï á«®¥¬ à áá«®¥­¨ï

�2 : V ! Q(q0) ­ ¤ â®çª®© q. �¥¬¥©áâ¢® fL0(s) : s 2 Ig ®¡à §ã¥â á«®¥­¨¥ F 0 ª®à §¬¥à­®áâ¨ ®¤¨­
­  ¬­®£®®¡à §¨¥ N 0 = (�2)�1(��), £¤¥ �� | ®¡à § ªà¨¢®© �, â. ¥. �� = �([0; 1]). � ¦¤ë© á«®©
á«®¥­¨ï F 0 ¯¥à¥á¥ª ¥â £®à¨§®­â «ì­ãî ªà¨¢ãî h = P (0; �) : I ! N 0 âà ­á¢¥àá «ì­® ¢ ®¤­®©
â®çª¥. �®íâ®¬ã á«®¥­¨¥ F 0 ¬®¦­® § ¤ âì áã¡¬¥àá¨¥© � : N 0 ! �h, £¤¥ �h | ®¡à § ªà¨¢®© h.
�ãáâì fs0 | £®«®­®¬­®¥ ®â®¡à ¦¥­¨¥ á«®¥­¨ï F 0 ¢¤®«ì ªà¨¢®© v�1

s0
, £¤¥ vs0 = P (�; s0) : [0; t] !

L0(s), t 2 I. �®£¤  ¯® ®¯à¥¤¥«¥­¨î £®«®­®¬­®£® ®â®¡à ¦¥­¨ï ¨¬¥¥¬ fs0(P (t; s)) = P (0; s) ¤«ï
s ¡«¨§ª¨å ª s0. � á¨«ã â®£®, çâ® á«®¥­¨¥ F à¨¬ ­®¢®, á«®¥­¨¥ F 0 â ª¦¥ ï¢«ï¥âáï à¨¬ ­®¢ë¬.
�®íâ®¬ã ¤¨ää¥à¥­æ¨ « f�s0 ®â®¡à ¦¥­¨ï fs0 ¢ â®çª¥ vs0(t) á®¢¯ ¤ ¥â á ¯ à ««¥«ì­ë¬ ¯¥à¥­®á®¬
¢¤®«ì v�1

s0
, ®¯à¥¤¥«¥­­ë¬ á¢ï§­®áâìî r2 [7].

�âáî¤  ��Z(t; s) = Z(0; s) ¤«ï t; s 2 I, £¤¥ �� | ¤¨ää¥à¥­æ¨ « ®â®¡à ¦¥­¨ï �. �® «¥¬¬¥ 2
ª á â¥«ì­ë© ¢¥ªâ®à ¯®«ãç¥­ ¯ à ««¥«ì­ë¬ ¯¥à¥­®á®¬ ª á â¥«ì­®£® ¢¥ªâ®à  _
2(s) ¢¤®«ì ªà¨¢®©
P (�; s) : [0; s] ! L0(s). �®íâ®¬ã ¨¬¥¥â ¬¥áâ® _h(s) = �� _
2(s) ¤«ï s 2 I, ¨ ¢ ç áâ­®áâ¨, Z(0; 1) =
_h(1). �«¥¤®¢ â¥«ì­®, r _hZ = r�� _
2��Z. � á¨«ã â®£®, çâ® F 0 | à¨¬ ­®¢® á«®¥­¨¥, £®«®­®¬­®¥
®â®¡à ¦¥­¨¥ fs0 á®åà ­ï¥â ¤«¨­ã £®à¨§®­â «ì­ëå ªà¨¢ëå [8]. �®íâ®¬ã ¯® ãâ¢¥à¦¤¥­¨î 3.1
à ¡®âë [8] ¨¬¥¥¬ r _hZ(0; s) = ��(rxZ(t; s)). � ª ª ª rxZ ¢¥àâ¨ª «ì­®, ��(rxZ) = 0, â. ¥. r _hZ =
0, çâ® ¢ á¢®î ®ç¥à¥¤ì ¢«¥ç¥â r2

_h
Z = 0.

�¥¯¥àì ¤®ª ¦¥¬, çâ® ¯à®¥ªæ¨ï 
 ¢ L(q0) á®¢¯ ¤ ¥â á �. �«ï ã¤®¡áâ¢ , ª ª ¨ ¢ëè¥, ¯à¥¤¯®-
«®¦¨¬ � = 1. �ãáâì ¯ à ««¥«ì­ë© ¯¥à¥­®á _
1(1) ¢ â®çªã q0 ¢¤®«ì 
�1 § ¤ ¥âáï ¢¥àâ¨ª «ì­ë¬
¯®«¥¬ Z, ®¯à¥¤¥«¥­­ë¬ ¢¤®«ì 
. �®£¤  r1

_
Z = 0. �¯à¥¤¥«¨¬ Z ¢® ¢á¥å â®çª å P (t; s) á«¥¤ãîé¨¬
®¡à §®¬: ¢¥ªâ®à Z(t) ¨§ â®çª¨ 
(t) ¯ à ««¥«ì­® ¯¥à¥­®á¨¬ ¢ â®çªã P (t; s) ¢¤®«ì ¨­â¥£à «ì­®©
ªà¨¢®© ¢¥ªâ®à­®£® ¯®«ï X, ¯à®å®¤ïé¨© ç¥à¥§ â®çªã 
(t), t; s 2 I.

�ãáâì X� | ¯®«¥ ª á â¥«ì­ëå ¢¥ªâ®à®¢ ªà¨¢®© � ¢ Q(q0). �¥ ®£à ­¨ç¨¢ ï ®¡é­®áâ¨, ¡ã-
¤¥¬ áç¨â âì, çâ® X� ®¯à¥¤¥«¥­® ­  Q(q0), â. ª. ¢á¥£¤  X� ¬®¦¥¬ ¯à®¤®«¦¨âì ­  ­¥ª®â®àãî
®ªà¥áâ­®áâì ªà¨¢®© �. �®áª®«ìªã à á¯à¥¤¥«¥­¨¥ H ï¢«ï¥âáï á¢ï§­®áâìî �à¥á¬ ­  ¤«ï á«®¥­¨ï
F , ¢¥ªâ®à­®¥ ¯®«¥ X� ¨¬¥¥â £®à¨§®­â «ì­®¥ ¯®¤­ïâ¨¥ ­  V , ª®â®à®¥ ®¡®§­ ç¨¬ ç¥à¥§ X (â. ª.
¥£® áã¦¥­¨¥ ­  ¯®¢¥àå­®áâì P : I � I ! V á®¢¯ ¤ ¥â á X). � ª¨¬ ®¡à §®¬, â¥¯¥àì ¢¥ªâ®à­®¥
¯®«¥ X ®¯à¥¤¥«¥­® ­  V ¨ ï¢«ï¥âáï £®à¨§®­â «ì­ë¬ ¯®¤­ïâ¨¥¬ ¢¥ªâ®à­®£® ¯®«ï X�. �®íâ®-
¬ã ª ¦¤ë© á«®© à áá«®¥­¨ï �2 : V ! Q(q0) ¯®¤ ¤¥©áâ¢¨¥¬ ¯®â®ª  X ¯¥à¥å®¤¨â ¢ á«®© íâ®£®
à áá«®¥­¨ï, á«¥¤®¢ â¥«ì­®, ¤«ï ª ¦¤®£® ¢¥àâ¨ª «ì­®£® ¯®«ï W áª®¡ª  �¨ [X;W ] ï¢«ï¥âáï
¢¥àâ¨ª «ì­ë¬ ¯®«¥¬. �¥¯¥àì ¢¥àâ¨ª «ì­®¥ ¯®«¥ Z ¯à®¤®«¦¨¬ ­  ­¥ª®â®àãî ®ªà¥áâ­®áâì ¯®-
¢¥àå­®áâ¨ P : I�I ! N . �§ à ¢¥­áâ¢  g([X;Z];W ) = g(rXZ;W )�g(rZX;W ) ¤«ï ¯à®¨§¢®«ì­®£®
£« ¤ª®£® ¢¥àâ¨ª «ì­®£® ¯®«ï W á ãç¥â®¬ á®®â­®è¥­¨© g(rZX;W ) = Zg(X;W ) � g(X;rZW ),
g(X;W ) = g(X;rZW ) = 0 ¯®«ãç ¥¬ g([X;Z];W ) = g(rXZ;W ). � ª ª ª W | ¯à®¨§¢®«ì­®¥
¢¥àâ¨ª «ì­®¥ ¯®«¥, ®âáî¤  ¢ëâ¥ª ¥â, çâ® �1(rXZ) = �1[X;Z]. � ª ª ª r1 | ¬¥âà¨ç¥áª ï á¢ï§-
­®áâì, ¨¬¥¥â ¬¥áâ® Xg(Z;Z) = 0 ¢ â®çª å ¯®¢¥àå­®áâ¨ P : I � I ! V . � ¤àã£®© áâ®à®­ë
Xg(Z;Z) = 2g(Z;rXZ), á«¥¤®¢ â¥«ì­®, ¢ â®çª å P (t; s) ¢¥ªâ®à­ë¥ ¯®«ï rXZ ¨ [X;Z] ï¢«ïîâáï
£®à¨§®­â «ì­ë¬¨ ¯®«ï¬¨. �âáî¤  ¢ëâ¥ª ¥â, çâ® �1(rXZ) = 0, ¨ [X;Z] = 0 ¢ â®çª å ¯®¢¥àå-
­®áâ¨ P : I � I ! V . �­ ç¨â, ¥á«¨ ãç¥áâì _
 = Y � X, â® ¨¬¥¥¬ �1(r _
Z) = �1(rYZ) ¢¤®«ì 
.
� á¨«ã ¢¯®«­¥ £¥®¤¥§¨ç­®áâ¨ F ¢¥ªâ®à­®¥ ¯®«¥ rYZ ï¢«ï¥âáï ¢¥àâ¨ª «ì­ë¬, á«¥¤®¢ â¥«ì­®,
rYZ = 0 ¢¤®«ì 
. �¥®¡å®¤¨¬® ¤®ª § âì, çâ® r _�Z = 0. �ãáâì fs | £®à¨§®­â «ì­®¥ £®«®­®¬-
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­®¥ ®â®¡à ¦¥­¨¥ ¢¤®«ì £®à¨§®­â «ì­®© ªà¨¢®© h�1
s , £¤¥ hs | áã¦¥­¨¥ h ­  [0; s], s 2 I. �®

®¯à¥¤¥«¥­¨î £®à¨§®­â «ì­®£® £®«®­®¬­®£® ®â®¡à ¦¥­¨ï, ¥á«¨ x | â®çª  ¨§ (�2)�1(q), q = �(s),
â® â®çª  fs(x) ¨§ (�2)�1(q0) ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬ ®¡à §®¬: ¥á«¨ vx : [0; 1] ! V | £« ¤ª ï
¢¥àâ¨ª «ì­ ï ªà¨¢ ï, á®¥¤¨­ïîé ï â®çªã h(s) á â®çª®© x, Q : [0; 1]� [0; s]! V | ¢¥àâ¨ª «ì­®-
£®à¨§®­â «ì­ ï £®¬®â®¯¨ï ¤«ï ¯ àë (vx; h�1

s ), â® fs(x) = Q(1; s). �§¢¥áâ­®, çâ® fs ï¢«ï¥âáï
¤¨ää¥®¬®àä¨§¬®¬ á«®¥¢ (�2)�1(�(s)) ¨ (�2)�1(q0) à áá«®¥­¨ï �2 : V ! Q(q0). �«ï ¢¯®«­¥ £¥®¤¥-
§¨ç¥áª¨å á«®¥­¨© fs ï¢«ï¥âáï ¨§®¬¥âà¨¥© [9]. �®íâ®¬ã, ¥á«¨ (fs)� - ¤¨ää¥à¥­æ¨ « ®â®¡à ¦¥­¨ï
fs, â® (fs)�rYZ = r(fs)�Y (fs)�Z ([1], á. 156).

� ª ª ª [X;Z] = 0 ¢ â®çª å ¯®¢¥àå­®áâ¨ P : I � I ! M , ¨­â¥£à «ì­ ï ªà¨¢ ï ¢¥ªâ®à­®£®
¯®«ï Z, ­ ç¨­ îé ïáï ¢ â®çª å P (t; s), ¯®¤ ¤¥©áâ¢¨¥¬ ¯®â®ª  ¢¥ªâ®à­®£® ¯®«ï X ¯¥à¥å®¤¨â ¢
¨­â¥£à «ì­ãî ªà¨¢ãî Z. �«¥¤®¢ â¥«ì­®, f�Z(t; s) = Z(t; 0) ¤«ï (t; s) 2 I�I. � ª¦¥ ¨§ [X;Y ] = 0
¯®«ãç ¥¬ (fs)� Y (t; s) = Y (t; 0) ¤«ï (t; s) 2 I � I. �âáî¤  ¢ëâ¥ª ¥â (fs)�rY Z = r _vZ. � ª ª ª
rYZ = 0 ¢¤®«ì 
, ¯®«ãç¨¬ r _vZ = 0. � ª¨¬ ®¡à §®¬, Z ¯ à ««¥«ì­® ¢¤®«ì v. �® «¥¬¬¥ 2 ¢¥ªâ®à
_v(1) ¯®«ãç ¥âáï ¯ à ««¥«ì­ë¬ ¯¥à¥­®á®¬ Z(1; 1) ¢¤®«ì ¨­â¥£à «ì­®© ªà¨¢®© ¢¥ªâ®à­®£® ¯®«ï
X. �®íâ®¬ã Z(1; 0) = _v(1).

�¥®à¥¬  2. �«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï íª¢¨¢ «¥­â­ë.

1. � á¯à¥¤¥«¥­¨¥ H ¢¯®«­¥ ¨­â¥£à¨àã¥¬® (â. ¥. dimS(p) = n� k ¤«ï ª ¦¤®£® p 2M).
2. er ï¢«ï¥âáï á¢ï§­®áâìî ¡¥§ ªàãç¥­¨ï (â. ¥. er = r).

�®ª § â¥«ìáâ¢®. �®ª ¦¥¬, çâ® 1)) 2).
�ãáâì H ¢¯®«­¥ ¨­â¥£à¨àã¥¬®. �®£¤  á¥¬¥©áâ¢® fS(p); p 2Mg ¯®à®¦¤ ¥â (n�k)-¬¥à­®¥ á«®-

¥­¨¥ F? ¬­®£®®¡à §¨ï M , ª®â®à®¥ ï¢«ï¥âáï ®¤­®¢à¥¬¥­­® à¨¬ ­®¢ë¬ ¨ ¢¯®«­¥ £¥®¤¥§¨ç¥áª¨¬.
�«ï «î¡ëå ¢¥ªâ®à­ëå ¯®«¥© X;Y 2 V (H) ¨¬¥¥¬ [X;Y ] 2 V (H) (¯® â¥®à¥¬¥ �à®¡¥­¨ãá ),
rXY 2 V (H) (¢ á¨«ã â®£®, çâ® F? ¢¯®«­¥ £¥®¤¥§¨ç­®) (á¬., ­ ¯à., ¢ [3]). �®ª ¦¥¬, çâ® er

ï¢«ï¥âáï á¢ï§­®áâìî ¡¥§ ªàãç¥­¨ï, â. ¥. erXY � erYX = [X;Y ], ¤«ï «î¡ëå �; Y 2 V (M). �ë-
ç¨á«¨¬ «¥¢ãî ç áâì âà¥¡ã¥¬®£® à ¢¥­áâ¢ . �ãáâì X = X1 � X2, Y = Y1 � Y2, £¤¥ �i = �i�,
Yi = �iY , i = 1; 2. �®£¤  erXY = r1

XY1 + r2
XY2 = �1(rXY1) + �2[X1; Y2) + �2(rX2

Y2) =
rX1

Y1 + �1(rX2
Y1) + �2[X1; Y2] + (rX2

Y2). � ª ®â¬¥â¨«¨ ¢ ¯. 1, �1(rX2
Y1) = �1[X2; Y1] ¨§-§ 

£®à¨§®­â «ì­®áâ¨ X2. �ç¨âë¢ ï íâ®, ¯®«ãç¨¬

erXY = rX1
Y1 + �1[X2; Y1] +r2

XY2:

�­ «®£¨ç­®
erYX = rY1X1 + �1[Y2;X1] +r2

YX2:

�ç¨âë¢ ï à ¢¥­áâ¢® rXY �rYX = [X;Y ], ¯®«ãç¨¬ erXY � erYX = [X;Y ]. � ª¨¬ ®¡à §®¬, er
| ¬¥âà¨ç¥áª ï á¢ï§­®áâì ¡¥§ ªàãç¥­¨ï. � ª ª ª à¨¬ ­®¢  ¬¥âà¨ª  ®¯à¥¤¥«ï¥â ¥¤¨­áâ¢¥­­ãî
¬¥âà¨ç¥áªãî á¢ï§­®áâì ¡¥§ ªàãç¥­¨ï, ¨¬¥¥¬ er = r.

�¥¯¥àì ¯®ª ¦¥¬, çâ® 2))1). �ãáâì er = r. �®£¤  à á¯à¥¤¥«¥­¨¥ H ¯ à ««¥«ì­® ®â­®á¨â¥«ì-
­® r, á«¥¤®¢ â¥«ì­®, H ¨­â¥£à¨àã¥¬® ¯® ¯à¥¤«®¦¥­¨î 5.1 ¨§ [1].

� ¬¥ç ­¨¥. � ª ¯®ª §ë¢ ¥â ¨§¢¥áâ­®¥ à áá«®¥­¨¥ �®¯ä  ­  âà¥å¬¥à­®© áä¥à¥, à á¯à¥¤¥-
«¥­¨¥ H ­¥ ¢á¥£¤  ¢¯®«­¥ ¨­â¥£à¨àã¥¬®. � á«ãç ¥, ª®£¤  H ¢¯®«­¥ ¨­â¥£à¨àã¥¬®, ¨¬¥¥â ¬¥áâ®
â¥®à¥¬  ¤¥ � ¬ : ¥á«¨ M ®¤­®á¢ï§­®, â® M ¨§®¬¥âà¨ç­® ¯à®¨§¢¥¤¥­¨î L(p)� S(p) ¤«ï ª ¦¤®-
£® p 2 M . � íâ®¬ á«ãç ¥ S(p) ï¢«ï¥âáï á«®¥¬ á«®¥­¨ï F?, ¯®à®¦¤¥­­®£® à á¯à¥¤¥«¥­¨¥¬ H.
�¯à¥¤¥«ïîâáï ¯à®¥ªæ¨¨ ¯à®¨§¢®«ì­®© â®çª¨ p 2 M ¢ L(p0) ¨ ¢ S(p0) ¤«ï ­¥ª®â®à®£® p0 2 �
á«¥¤ãîé¨¬ ®¡à §®¬. �ãáâì 
 : I ! M | £« ¤ª ï ªà¨¢ ï, 
(0) = p0, 
(1) = p, � | ¯à®¥ªæ¨ï 


¢ L(p0), h | ¯à®¥ªæ¨ï 
 ¢ S(p0). �®­¥ç­ë¥ â®çª¨ ªà¨¢ëå � ¨ h ­ §®¢¥¬ ¯à®¥ªæ¨ï¬¨ à ¢ L(p0)
¨ ¢ S(p0) á®®â¢¥âáâ¢¥­­®. � á¨«ã â®£®, çâ® H ¢¯®«­¥ ¨­â¥£à¨àã¥¬®, ¯à®¥ªæ¨ï p § ¢¨á¨â â®«ì-
ª® ®â ª« áá  £®¬®â®¯¨¨ ªà¨¢®© 
. �®íâ®¬ã, ª®£¤  M ®¤­®á¢ï§­®, ®â®¡à ¦¥­¨¥ f : p ! (p1; p2)
ª®àà¥ªâ­® ®¯à¥¤¥«¥­®. �® â¥®à¥¬ ¬ 1 ¨ 2 ®­® ï¢«ï¥âáï ¨§®¬¥âà¨ç¥áª¨¬ ¯®£àã¦¥­¨¥¬. � á¨«ã
dimM = dimfL(p0) � S(p0)g ®â®¡à ¦¥­¨¥ f ï¢«ï¥âáï ­ ªàëâ¨¥¬, á«¥¤®¢ â¥«ì­®, ®­® ï¢«ï¥âáï
¨§®¬¥âà¨¥© ([1], á. 134).
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