Vol.4 No.3
2006 9 JOURNAL OF DYNAMICS AND CONTROL Sep. 2006
. *
Chaplygin Noether
410082
Chaplygin Chaplygin
Chaplygin Chaplygin Noether
Noether Noether Chaplygin
Noether Noether
Chaplygin Noether
T=Tgq g 2
qe+;’3
Qs:quaqkt Sk:l n 3
Lie ' . dt aqu aqo aq5+;9 dt aqu
Noether Lie J @, ~
N -
aqg) =Q, o=1 n 4
L=T-V
Lagrange
L=1Lg q t =1Ly, q,
Chaplygin Appell Hamilton Pp 4o 4.t 1 5
Nielsen Birkhorff $-12 @ﬂ = @ﬂ 4% 4.t = 0Q, ¢ ¢, @t +
Chaplygin : do
B
e+ G I gt iy 6
Chaplygin s 4 90 2 aq,
Noether Chaplygin
Chaplygin
1 Chaplygin
n
g, s =12 n g tT =t + At gt =gq, t + Aq,
Chetaev
[}sﬂ?:goﬂqu(}az B:l 14 t*:t+680qq‘t
e=n-go =1 € 1 g = q. +¢5 q q 1 7
¢ € C e & &
qe+ﬂ 18 = 1 g
Chaplygin 4 L L
2006-03-20 1 2006-04-21

* 10272041



2006 4

L':L(t' q, d(j;):Ltqq +

JdL JL aL . .
(7l€0 aqs + _l}_ 5,, - (],,s() +

v

IL . .
) $5+’ - e+“g ) + O 52
aqs+ﬁ ? 1 70

_ Z(t* . ﬂﬁi) I A

- qa dl% - q q +
aL alL aL .
(550 + a_qf:” + g, & -

v

N~

zjfo )+ 0 ¢

; .. dq; )
¢ﬁ:90ﬁzqadtx=¢3tqq+

2 . g,
(%50 %5 T?fv‘

(jl:é[) )+ O 82

~ . ~ . . dq. ~ .
Q, =0\t g, —1=0,t q q +

dt

(e, 2, L 2

73S g, ST
7.5, )+0 e’ 8
7 1
4
dgl,, ( . dg, )
— = @ — 1 9
di 50)3 qs di
d oL oL’ 9L*(££a¢;
dt aqa - aqa _a(jeﬁ? dl a(}g B
agp; ~ .
(’)qg ) = QO‘ 10
Chaplygin
8 9 e
1
%ﬁ 950?
5s+ﬂ 80 5 ?q X
€ -qé& p=1 g 11
8 10 ¢’
4

al . L. 9
jq'—v&—qbfu]}— - X

9q5+ﬂ
L 9L L .
{ EJts" E +E)qL €0 -
JL

q."éo m ée+ﬁ - és+,@éo ]}X

d 9 J J g
(5 9q, _E){% * S[WSO *

Jd Jd . o
Poe Zﬂ £, - 4.4, ]}-

dq, .

IL (d 9 J [a¢ﬁ
aéew(di dq, _9%){6 9y 0+
agoﬁ ;)goﬁ
7¢. % g, f-ak|f=

a0 a0 0. .

e[ ;%5°+ 9§Jaf+ 935 £
7.8 ] o =1 € 12
& &
11 12 Chaplygin
3 Noether
Noether Lagrange
L 0,
So Ss G = G q l] t
Noether
: dL r?L JL . ..
L&y + ﬁgo E + 4, o - q.50 +

JL (79% . aL
aqe B (7q S anO ¥ aqsh@ %
i‘?%_aﬂ%_ 9 @ %
dt dq, dq, Iq.., 9q,
sa - (jO‘EO + sz 80‘ - (jvso +
G =0 13

Chaplygin

d .
1=L50+a—q£ g - 4q,5 + G = const 14

Chaplygin Noether
Noether

7 G =G gqqt
11 12 13 Noether

Noether



16

x = a Osing — $sinfcos¢
y = - a Ocos¢ + $sinfdsing
Xy ¢ 0 ¢  Euler . g

q§ + 2é1d3COSQ2
17 1 2T ‘2 .2
= Ema ng + g;sin g, +
2 s
5 gy + 43 + £4,43€08q,

‘}4 = a ézSin‘h - %sinqzcosql

(}5 =—a (jzcosq1 + (Lsinqzsinq1
Noether 13

= - 2. .

L&, + ma2q3(q3cosq2 - ?‘Il &,sing, +
2, .. .
?m“ g, + qscosq, & - ¢, & +

20 © 2 ¢ .2
gma g, & - ¢.§, + ma” gssin’ g,
2 . ) ) o
5 g3 + ¢,€08¢, & - q:& -

, - . .
ma“q; q, + qscosq, &, -

‘.Izéo C}3Sin92 - mazﬂﬁ ql + q..zCOS‘]z

é3_q.3é() ézsinq2+6:0
50=151:€2=53:OG:0
51:150252253:0020
4
5425520
Noether
~ al. .
I=L-%U=const

15

+

X

16

17
18

19

20

3 Chaplygin Noether 219
I—il:——gmaz.+.cos =
4 =3¢, " 5 q.1 q; q, =
const 21
m r
Noether
Lagrange
17 19 11 12
1 1
L_im9.62+y2 +i£ma2¢2+52+ ! ’
2 25 18 19 11 12
$* + 2¢pcosl 18 19

1999  Zhao Yueyu Mei Fengxiang. Symmetries
and Invariants of Mechanical Systems. Beijing Science Press

1999 in Chinese

2004 2 1 28 ~ 31 Mei Fengxiang.
Three kinds of symmetries and three kinds of conserved quanti-
ties for holonomic systems. Journal of dynamics and control
2004 2 1 28 ~31 in Chinese
Chaplygin Noether
2002 22 2 143 ~ 146 XU Zhixin
MEI Fengxiang. Noether Symmetry of Generalized Chaplygin
System. Journal of Bejing Institute of Technology 2002 22
2 143 ~ 146 in Chinese
. Chaplygin Noether
2002 51 5 939 ~ 942 Ge WeiKuan. Noether
symmetry and form invariance of the Chaplygin system. Acta
physica sinica 2002 51 5 939 ~ 942 in Chinese
Gibbs — Appell
2002 51 1 1~5 Li Renjie
Qiao Yongfen Meng Jun. Form invariance of Gibbs-Appell
equations for variable mass holonomic systems. Acta physica
sinica 2002 51 2 1~5 in Chinese
Hamilton
2003 52 5 1051 ~ 1056 Qiao
Yongfen Zhang Yaoliang. Form invariance of Hamilton’ s ca-
nonical equations of a nonholonomic mechanical system. Acta
physica sinica 2003 52 5 1051 ~ 1056 in Chinese
Nielsen
2002 51 10 2183 ~ 2185 Fang
Jianhui  Xue Qingzhong Zhao Songqing. Form invariance of

Nielsen equation of a nonconservative mechanical system. Acta



220

2006 4

general Chaplygin equation

physica sinica 2002 51 10 2183 ~ 2185 in Chinese

12

Jin Bo  Zhao Yueyu Zhou Haibing. Hamilton principle of In-

trinsical linear nonholonomic system. Journal of Dynamics and

Control 2004 2 1 32 ~36 in Chinese
. Poincaré-Chetaev Routh
2004 21 37~39
Wu Huibin . Symmetries and conserved quantities for gener-

alized Routh’ s equations in Poincaré-Chetaev variables. Jour-

nal of Dynamics and Control 2004 2 1 37 ~ 39 in Chi-

nese

. Fokker — Planck

2005 3 1 7~9 Qin Maochang

Mei Fengxiang Xu Xuejun . The conserved quantities of
Fokker-Planck equation. Journal of Dynamics and Control

2005 3 1

7 ~9 in Chinese

FORM INVARIANCE AND NOETHER SYMMETRY OF

GENERAL CHAPLYGIN SYSTEM

8 Birkhorff
2002 23 1 47 ~ 51 Chen Xiangwei
Luo Shaokai Mei Fengxiang.A Form Invariance of Constrained
Birkhoffian System. Applied Mathematics and Mechanics
2002 23 1 47 ~51 in Chinese
9
2003 1
1 20~24 Zhao Yueyu JinBo Xu wenxi . On the un-
qualitative and nonlinear problems of virtual displacement in
nonholonomic system. Journal of Dynamics and Control
2003 1 1 20~24 in Chinese
10 Hamil-
ton 2004 21 32~36
Gao Fengli
College of Mechanics and Aerospace
Abstract

Jin Bo

Hunan University

Changsha 410082 China

The form invariance of general Chaplygin system was studied. Using the infinitesimal transformations of

the definition and criterion of the form invariance of general Chaplygin system were given .

The criterion of Noether symmetry of general Chaplygin system was given and the relation between the form invariance

and the Noether symmetry was studied. The results show that the form invariance of general Chaplygin system isn’ t

identical with Noether symmetry. In some situation

the form invariance may be equal to the Noether symmetry and in

another instance they are different. One example was given to illustrate the application of the result.
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