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The method of the lo
al des
ription of the dynami
 system traje
tory on the

base of the 
onne
tion and the method of the 
onne
tion forming from Frenet-

Serret equations are 
onsidered in the paper.

Êðèâûå â ðàññëîåíèÿõ. Ïóñòü êðèâàÿ 
 èìååò âèä x(t) =

(x
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(t); : : : ; x
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(t)). Áóäåì èñêàòü ãîðèçîíòàëüíóþ êðèâóþ 
 â ïðîñòðàíñòâå

ðàññëîåíèÿ, íàêðûâàþùóþ 
 â áàçå è íà÷èíàþùóþñÿ â çàäàííîé òî÷êå g

0

ñëîÿ G = p

�1

(x). Â ëîêàëüíûõ êîîðäèíàòàõ ïðÿìîãî ïðîèçâåäåíèÿ (g; x) â

ïðîñòðàíñòâå ðàññëîåíèÿ êðèâàÿ 
 äîëæíà èìåòü âèä (g(t); x(t)). Èç óñëîâèÿ

ãîðèçîíòàëüíîñòè êàñàòåëüíîãî âåêòîðà (dg(t)=dt; dx(t)=dt) áóäåì èìåòü äëÿ

�îðìû ñâÿçíîñòè [1℄:
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Îáîçíà÷àÿ ÷åðåç B(t) = dx

�

=dtA

�

(x). Òîãäà äëÿ �óíêöèè g(t) ïîëó÷èì óðàâ-

íåíèå: dg=dt� gB = 0.
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Ïàðàëëåëüíûé ïåðåíîñ ñëîÿ F âäîëü ïóòè 
(t) â áàçå ÿâëÿåòñÿ ëèíåéíûì

ïðåîáðàçîâàíèåì. Â ëîêàëüíûõ êîîðäèíàòàõ x
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; : : : ; x
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Äëÿ ãëàäêîé êðèâîé 
 : x(t) = (x

1

(t); : : : ; x
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(t)); 0 � t � 1, ëèíåéíûé

îïåðàòîð ïàðàëëåëüíîãî ïåðåíîñà ñëîÿ âäîëü ïóòè èç òî÷êè 
(0) â òî÷êó 
(1)

�îðìèðóåòñÿ õðîíîëîãè÷åñêîé ýêñïîíåíòîé [2℄: T exp
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Äëÿ äèíàìè÷åñêîé ñèñòåìû
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Äàëåå, ïðåäïîëîæèì, ïðè t = 0 : x

2

= 0; x

1

> 0; �

0

= (0; 1) � êàñàòåëüíûé âåê-

òîð; �

1

= (1; 0) � íîðìàëüíûé âåêòîð. Äëÿ ëþáîé òî÷êè áàçû ââåäåì ïàðàìåòð
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1

; x
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ìîæíî ñîïîñòàâèòü ýëåìåíò îäíîïàðàìåòðè÷åñêîé ãðóïïû

g 2 SO(1):
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Êîìïîíåíòû ìàòðèöû A

0

(èíäåêñ � ñîîòâåòñòâóåò èíäåêñàì âåêòîðîâ �

0

; �

1

):

a

0

00

= a

1

10

= 0; a

0

10

= �a

1

00

= �(x

2

1

+ x

2

2

)

�0;5

;

ìàòðèöû A

1

: a

0

01

= a

1

11

= 1; a

0

11

= a

1

01

= 0: Êîìïîíåíòû òåíçîðà êðó÷åíèÿ

T

i

mj

= a

i

jm

� a

i

mj

:

T

0

01

= �T

0

10

= a

0

01

� a

0

10

= 1 + (x

2

1

+ x

2

2

)

�0;5

;

T

1

01

= �T

1

10

= a

1

01

� a

1

10

= 0;T

0

00

= T

0

11

= T

1

00

= T

1

11

= 0:

Ôîðìà ñâÿçíîñòè îïðåäåëÿåòñÿ èç ñîîòíîøåíèé (1), (2).

Ïîñòðîåíèå ñîïðîâîæäàþùåãî ðåïåðà, ñâÿçàííîãî ñ êðèâîé. �àñ-

ñìîòðèì êðèâóþ, çàäàâàåìóþ âåêòîðîì x(t) = (x

1

(t); : : : ; x

2

(t)), ãäå x

i

ïðåä-

ïîëàãàþòñÿ ãëàäêèìè �óíêöèÿìè îò t ñ íå îáðàùàþùèìèñÿ â íóëü îäíîâðå-

ìåííî ïðîèçâîäíûìè. Â êàæäîé òî÷êå êðèâîé ñîñòàâëÿåì êàñàòåëüíûé âåêòîð

� ñ êîìïîíåíòàìè �

i

(t) = d�

i

(t)=dt. Âûïèøåì ïîñëåäîâàòåëüíîñòü âåêòîðîâ:

�(t); d�(t)=dt; : : : ; d

n�1

�(t)=dt

n�1

â òî÷êå êðèâîé. �àññìîòðèì ñëó÷àé, êîãäà

ýòè n âåêòîðîâ áóäóò â êàæäîé òî÷êå ëèíåéíî íåçàâèñèìû. Ïîñòðîèì p-þ ñî-

ïðèêàñàþùóþñÿ ïëîñêîñòü â êàñàòåëüíîì ïðîñòðàíñòâå R

n

, ïðîõîäÿùóþ ÷åðåç

òî÷êó è ïîñòðîåííóþ íà ïåðâûõ p âåêòîðàõ R

p
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� : : : � R

p
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: : : R
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.

Äàëåå ïîñòðîèì îðòîíîðìèðîâàííûé ñîïðîâîæäàþùèé ðåïåð, ñâÿçàííûé ñ êàæ-
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Îðò �
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� êàñàòåëüíûé ê êðèâîé; �

j

(j = 1; : : : ; n�1) � íîðìàëü ê êðèâîé. Äëÿ
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; : : : ; �
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;

�
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�

d�
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:

Êîý��èöèåíòû k

p

îïðåäåëÿþòñÿ èç óñëîâèÿ íîðìèðîâàíèÿ îðòîâ:

k

p
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[p�1
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�

�
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p
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[p�1℄

dt

�

�

[p�1℄

�

�
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Äëÿ ïðîèçâîäíûõ d�

0

=dt; : : : ; d�

n�1

=dt îðòîâ ñîïðîâîæäàþùåãî ðåïåðà êðè-

âîé â åâêëèäîâîì ïðîñòðàíñòâå R

n

çàïèøåì ñîîòíîøåíèÿ Ôðåíå-Ñåððå [3℄:

d�

0

dt

= �

1

�

1

;

d�

1

dt

= ��

1

�

0

+ �

2

�

2

;

:::
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p

dt

= ��

p

�

p�1

+ �

p+1

�

p+1

; (10)

:::

d�

n�1

dt
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n�1

�

n�2

;

ãäå p = 0 : : : n� 1; åñëè: (p < 1) _ (p > n� 1); òî �

p

= 0

èëè â ìàòðè÷íîé �îðìå:

dN

dt

= KN; (11)

ãäå ìàòðèöû N è K çàäàþòñÿ ñîîòíîøåíèÿìè:

N = (�

0

; �

1

; : : : �
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0 �
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0 0 : : : 0 0 0
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0 �
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0 : : : 0 0 0
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0 �
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: : : 0 0 0

K = : : : : : : : : : : : : : : : : : : : : : 0

0 0 0 : : : ��
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0 �

n�1

0 0 0 : : : 0 ��

n�1

0

:

Êîý��èöèåíò �

j

íàçûâàåòñÿ j � êðèâèçíîé êðèâîé â äàííîé òî÷êå. Èñõîäÿ

èç ñîîòíîøåíèé Ôðåíå-Ñåððå ïîëó÷èì ñïîñîá îïðåäåëåíèÿ �

1

; : : : ; �

n�1

è

�

1

; : : : ; �

n�1

ïî èíäóêöèè:

�

1
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�

�

�

�
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0

dt

�

�

�

�

; �
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= �
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0

dt
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�
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�

�

�
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1
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+ �
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�

0

�

�

�

�

; �
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= �
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2

�

d�

1
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+ �

1

�

0

�

;

: : :

�
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=

�

�

�

�
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+ �
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�
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�

�

�

�

; �

p

= �

�1

p

�
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p�1
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+ �

p�1

�

p�2

�

; (12)

: : :

�

n�1

=

�

�

�

�

d�

n�2

dt

+ �

n�2

�

n�3

�

�

�

�

; �

n�1

= �

�1

n�1

�

d�

n�2

dt

+ �

n�2

�

n�3

�

:

Ôîðìèðîâàíèå à��èííîé ñâÿçíîñòè ïî ñîïðîâîæäàþùåìó ðåïåðó.

�ëàäêîìó âåêòîðíîìó ïîëþ f(x) è âåêòîðó x(0) ñîïîñòàâèì êðèâóþ 
, çàäàâàå-

ìóþ âåêòîðîì x(t) = (x

1

(t); : : : ; x

n

(t)) ñ x(0) = x(t)j

t=0

è dx(t)=dt = f(x).

Ïåðåïèøåì ñîîòíîøåíèÿ Ôðåíå-Ñåððå â �îðìå ðàçëîæåíèÿ äî ïåðâîé ñòåïåíè

ïî dx=dt:

d�

i

dt

= K

i

j

�

j

�

X

jk

�

i

jk

�

j

dx

k

dt

; (13)

ãäå �

i

jk

= (�K

i

j

=�(dx

k

=dt)). Ñîîòíîøåíèÿ Ôðåíå-Ñåððå â òàêîé �îðìå ïîçâîëÿþò

îïðåäåëèòü à��èííóþ ñâÿçíîñòü ëîêàëüíî � ñ ïîìîùüþ ñèìâîëîâ Êðèñòî��å-

ëÿ �

i

jk

.
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