51 6 2002 6
1000-3290/2002/51 06 /1156-03

ACTA PHYSICA SINICA

Vol.51 No.6 June 2002
©2002 Chin. Phys. Soc.

Poincaré-Chetaev

Poincaré-Chetaev

d’ Alembert-Lagrange

Noether
Poincaré-Chetaev
PACC 0320
1.
1901 Poincaré Lie
1
20 Chetaev
2
Poincaré-Chetaev . 1994
Rumyatsev Poincaré-Chetaev Hamilton
3
. 4
Poincaré-Chetaev Poisson
5 Lie
Noether 1918
Noether
o=z Poincaré-Chetaev Noether
Poincaré-Chetaev d" Alembert-
Lagrange
Noether
2. d’ Alembert-Lagrange Poincaré-
Chetaev
n
m x, 1=1 m=n m
=n x; m>n
x

" 19972010

Noether :

313000
1 10
Noether
x, =8t x p+8tx 1
rank { =n
fS) fs)
Xo = ot & ox;
e
X =G o, s =1 n 2

Xs Xk f = Xstf_ Xkaf
=CX f s kr=01 n .3
d’ Alembert-Lagrange

d oL oL
~di g, ¥ ox; ¥ Qi)Bxi =0
i = 1 m . 4
1
BxizgjleTEs. 5
5 4
d oL, oL, s
eyt Tox St Q"Ci)&“ =00
o,
Litw g =Lt Cn+8& 7
4
( d oL ct a_z‘
B di aﬂx + G aﬁk
i SZ 7 Pas
+C0Sa—m+XAL+Qs)87Ta:0 8



G=G 1t x 7y Noether

6 Poincaré-Chetaev Noether 1157
oL oL. = oL _\. oL,
~ N (g x )Eo (L )Eo a_é;
Qs = Qigi' 9 7]:
8 o, Poincaré-Chetaev (C,\q, s; + Cy, aarl/ + XL + Q ) & - 1%
3
d oL oL oL #G=0 P
I o - Cnm on + Ch, o, Poincauré—Chetaev~
s =1 n . 10 ]:Zéo+%§—7]xfo + G = const. 16
8 d’ Alembert-Lagrange )
Poincaré-Chetaev
3. Noether
t" = t + At ﬂf: t” =T 1 +ATCS T:% Alw%+A2w§+A3w§
s =1 n 11
2 3
. V= Mg Xoy, + XoY, + XoV;
1" =1+€ t x 7
N W, W, w;
T, 1 =m t  +€e5 txqy 12 L.
. g € A A, A, Xo Xo Xo
T, T, Am, IREIRE
= . = s =123
8’)‘(5 — ATES _ 775At - ¢ SS _ 77550 13 Xi Vi s W (20
g r; Poisson
( d oL aL . 8_Z 7 = wsyz.— V3 V2 = Vs — @37,
€ de 87] w7 O Vi = WV - w 7>
L
e 0 2L XL Q) & - & =0, . .
(G Xt = MX2 = TXs X2 = MXs = )
~ Xs = X~ M
) oL . = ; oL ;
{(a_ o )50 + (L o7 ’7*)50 ot . : \
_ §1:—X3§1:X2§2:X3
C’C aL » OL XL + 0 3 1 2
+ 77 877 0s 8771. + &L+ Qs 53 - 77550 CZ = - Xl C3 = - XZ §3 = Xl
Cdr.. ol G=t=0 =123
+ G - 5[L50 + 8—7]; S; - 775{:() + G]} =0 14
14 d’ Alembert-Lagrange Poincaré-Che- Ch=Cy=0C,=160C, =Cy, =C,=-1
taev Ch =0 (1 =
Noether 15
4. Noether & =16=0s=123 G =0.
16
14 Noether 7
=~ oL
I =1L - a%% = const.
12



1158 51

BowWoON

1 2 T
A=Ay o= 2 =0 [:aa—L=A3773:const.
15 T
£, =16 =6=6=06G=0. Lagrange
16
Poincaré H 1901 CR Acad Paris 132 369 7 Li Z P 1981 Acta Phys. Sin. 30 1659 in Chinese 1981
Chetaev N 1927 CR Acad Paris 185 1577 30 1659
Rumyatsev V'V 1994 P M M 58 3 8 Li Z P 1984 Acta Phys. Sin. 33 814 in Chinese 1984
Mei F X 1999 Application of Lie Groups and Lie Algebras to Con- 33 814
strained Mechanical Systems Beijing Science Press p20 in Chi- 9 Bahar L Y and Kwatny H G 1987 Int J. Non-Linear Mech . 22 125
nese 1999 10 Liu D 1991 Science in China Ser.A 34 419
20 11 Zhao Y Y and Mei F X 1999 Symmetries and Invariants of Mechani-
Zhao S X and Mei F X 2000 J Beijing Institute of Technology 20 265 cal Systems Beijing Science Press pl in Chinese
in Chinese 2000 20 1999
265 1
Djuki¢ Dj S and Vujanovi¢ B 1975 Acta Mechanica 23 17 12 Mei F X 2000 ASME Appl. Mech . Rev. 53 283

Noether symmetry of Poincaré-Chetaev equations ™

Ge Wei-Kuan
Department of Physics  Huzhou Teachers College Huzhou 313000 China
Received 17 December 2001 revised manuscript received 10 January 2002

Abstract
The Poincaré-Chetaev form of the d’ Alembert-Lagrange principle is established. The varied form under the infinitesimal

transformations is given and the generalized Noether identity and the form of conserved quantity are obtained . An example is giv-

en to illustrate the application of the result.
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