L7/ = 1

ACTA PHYSICA SINICA

59 % 7 201047 A
1000-3290,/2010/59(07 ) /443403

Vol. 59, No. 7, July,2010
(©2010 Chin. Phys. Soc.

Rosenberg ja] & f 33 R 5 S

EEEVT Rk 2 &8 &

1) CHMIME BB R, 1 313000)
2) (MBS R TR, HM 215011)
3) (iR AR BEHS A 3k TR 2B, B 200235)
(2009 429 F 16 H U F ;2009 410 A 16 HWEME )

Rosenberg ] 8 J& — > 31 3 17 R R 52 A% ) A 52 48 FR S8 ) A A SR T AF 58 4% RS2 Y Noether X Bk 4 R I8 R SR X

AN AR 58 4E T 2 ) AU <y 8 e 2 T A B IR g 2 A

KRB AEER ARG, MR, SPiEE, B
PACC: 0320

N¥ERGEH XSRS sFEEd R B A HEN
Y EE G R BEE  IFE A BS R R T
56 [ 2 4 °% # Rosenberg 75 Al 1 L 2 (B HLR 57
Brah Jreg) b SR B A 29 RS Y Lagrange J7
T2 (R Lindelsf 772 ) ANBEN H FIETEE RS, A
T HEE R T R G M B, AT FRZ N Rosenberg
[a]#1. Rosenberg [Al @ j& — A KE ML TR R SR
[, (HAR B A8 ASCH AR ¥ RER
Noether X FR 4 3 18 K 5K Rosenberg [0] 3 4 5y 18 & ,
T 25 H Ta] 850 1) fi

2. Rosenberg [&] 1

Rosenberg [7] 5 f) Lagrange pR %% A1dE 5¢ 3% 2 3R
J7 &

10
L=7m(q?+q§+q§), (1)

f=4:-q0q, =0, (2)
Horpom Ry Bod py e RS L %
JEERE R G A T HY TR RN
mq, = - Aq,, mq, =0, mq, = A. (3)
H1(2),(3) A RGARFET A, 1

5 5 B R FL Ak 4 (S :10772025) %5 B (Y .
+ E-mail ; gwk@ hutc. zj. cn

m‘jl‘iz
= . 4
1+q§ )
B (4) XA TR (3) , 15
.. ‘]z‘jl‘jz . ‘il‘jz
= - y = O, = . 5
q, 1 +q§ q; q; 1 +(]§ (5)

PROTRE(S) A SRS B R SE(2), (3) ML Y S8 48 &R
e 77 . AF 58 BE AR GE B A T AE AR N 2 B R GE(S)
(i bR B, B N AR S8 B T B (2) XA
Z L] T

3. N RERAAWHMEESFEE
HH R 58 B 22 55 (5 ) 19 Noether 553y
Léo +mq'1(§~:1 _‘jléo) +m‘jz(éz _q'zéo)
+mq'3(§-:3 _‘1'35.0)

qu‘il‘jz

- 1+l]§ (f] _‘ilfo>

mq,q . :

+ (&~ 4a&) + 6y =0, (6)
1+ q;

Hr g, =¢(1,q,9) ¢ = €(1,q,9) TR
I, Gy = G\ (1,q,q) HMIE R AT LI ] (6) KX
AN A% -

& =-1, G, =0, (7)

£ =& =& =0,



7 M 96 %5 . Rosenberg [W] J5 A4 X B 1 5 <1 48 & 4435

& =0, & = (1 +‘I§)l/2,
£ =6, =0, Gy =0, (8)
& =0, & =1, § =& =0, 6y = 0,(9)
& =0, & =1, & =-g4;,
& =q,, Gy =0, (10)
& =0, & =-1t & =&, =0,
Gy =mg,, (11)
& =0, & = L, & =& =0,
Gy =m{‘]1 _(jl _‘7‘71(1 +(J§)m
q,
xInlg, + (1+¢)" ]}, (12)

R W FRIE (7)—(11) J& Noether ), T X A 4
(12) /259 Noether f. /44 55 Noether X B P a4 F H
SCHR M SCHR[20 ]

A Noether Xf FK 4 8k 55 Noether XF FR 44 o] & H
Noether 5F{H & , H—TE 8

Iy = L§, +37L(§\ - q.&) + Gy = const. (13)
99,

B (7)— (1) ol ACA (13) 30, 3 2 6 A5

H & .

%m(q? +qs +q3) = const, (14)
mq, (1 +¢5)"” = const, (15)
mq, = const, (16)
m(ql - ‘qu3 + ‘].3‘]2) = const, (17)
- mq,t + mq, = const, (18)

oo -
q,

x In[q, + (1 +q§)l/2]} = const. (19)

LB B IR AN

t=0, ¢ =¢€,, q, =C,, q, =0C,,

g, =Ci, q,=0Cs5, q; =Cg, (20)
W sFE 2 (14) —(19) AT A T IE .

qr + > + 43 = Cp+ G5+ G, (21)

g, (1+¢)" =C,(1+C)'"”, (22)

q, = Cs, (23)

lil _‘].293 +‘j3qz = C, - (G, + GG, (24)

q, _‘jzt = C,, (25)

g - L1+ ) g, + (1447

q,

C
=C, —?4(1 +C)In[C, + (1 +CH)'?].(26)
5

ATRLGE B BL 6 A R g 2 B e ik 37 Y. aX R,
(21)—(26) XFLZAH N e R G (5) Wi, b A
6 AT H AL
bR b, RE g s E & (21) —(23) , &
S AT LSRR 7 # (5) i fi . f (23) Uy, 1%
g, = Cst + C,, (27)
P HACA T 2 (22) L), 15

C
q, :C—A(l + cg)‘”ln{(cp +C,)
5

+[(Cg+C,))° +1]”2}

C
—C—“(l +CH)In[C, + (C2+1)7] +C,.

(28)
5B (27), (28) A TR (21) H 40,15
Ci(1+C) 17

27 dt + C,.
1 +(Ce+C,) ’

q; =1“C§+C§—

(29)
(27)—(29) A2 J7 F2 (5) By fig.

4. ERE RGN

Rosenberg 2 52 5 72 4t 5] {104 ff , 7T 6 AH 1 56 B¢
ARG (21)—(26) 50 (27)—(29) b 5. ik
(18] L4 AEBH , 43z B 40 ff 4% 14 W J JE 58 3 24
AT A WUAR Y 58 #E R G2 (0 i i 245 1 AR 2 B R S
5.

PR IR S (20) RA AR TR (2) , 155

c, -C,C, =0, (30)
TJ& Rosenberg [] B 9 fif AT 271 R (21)—(26),
(30) 5 (27)—(30) , Horp A 5 IME B H L

5. % w

Pk AR 58 4 01 2% R G 2 2% 1k AR > ) R
i SR A5 e 2 . A SCF FH Noether X Bk 2 BE 8 5R
A0 A 43 5 — 2 B2 5k T K Rosenberg (1] 5 fif
F .



4436 Yy B = e 59 &

[1]  LiZ P 1981 Acta Phys. Sin. 30 1699 (in Chinese) [ ZE ¥ 2007 ¥y P24 56 1]

1981 ¥y B ~# 4R 30 1699 ] [12] Luo S K 2007 Chin. Phys. 16 3182
[2]  Liu D 1991 Sci. Chin. Ser. A 34 419 [13] Zhang Y 2008 Acta Phys. Sin. 57 2643 (in Chinese) [k %t
[3] MeiF X 1993 Sci. Chin. Ser. A 36 1456 2008 Y HL2E 4R 57 2643 ]
[4] Zhao Y Y, Mei F X 1999 Symmetries and Invariants of [14] Wu H P, Mei F X 2009 Chin. Phys. B 18 3145

Mechanical Systems ( Beijing: Science Press) (in Chinese) [#X [15] JiaL Q, Xie J F, Zhen S W 2008 Chin. Phys. B 17 17

BRTE . MERUA 1999 H# RGN RS AR (dba: B [16] CaiJ L 2009 Acta Phys. Sin. 58 22 (in Chinese) [ %% # ‘&

2 At 2009 #) ¥ 2= 4 58 22]
[5] FulJL, Chen L Q 2003 Phys. Lett. A 317 255 [17] Rosenberg R M 1977 Analytical Dynamics of Discrete Systems
[6] Mei F X 2004 Symmetries and Conserved Quantities of (New York: Plenum Press)

Constrained Mechanical Systems ( Beijing: Beijing Institute of [18] Novoselov V S 1966 Variational Priciple in Mechanics

Technology Press) (in Chinese) [ R0 2004 255 J 2= 2 4t (Leningrad: LGV Press ) (in Russian)

RoxEFRpE S spE R (dbat: dbRt B T RAE AL ] [19] Mei F X 1985 Foundations of Mechanics of Nonholonomic Systems
[7]  Luo S K, Cai J L2003 Chin. Phys. 12 357 (Beijing: Beijing Institute of Technology Press) (in Chinese)
[8] XuX]J, Mei F X, Qin M C 2004 Chin. Phys. 13 1999 [Hg X 1985 FESE 4 Jy 2=k al (b st dbat Tk 2% Be i i
[9]  Wu H P, Mei F X 2006 Acta Phys. Sin. 55 3825 (in Chinese) )]

[ REMW . MW 2006 44~ 55 3825] [20] Mei F X, Shui X P 2006 J. Beijing Institute of Technology 26
[10] Shang M, Chen X W 2006 Chin. Phys. 15 2788 285 (in Chinese) [ #XUFH . 7K/NF 2006 Jb30 # T K 2% 22 1)
[11] Ge W K 2007 Acta Phys. Sin. 56 1 (in Chinese) [ %51} % 26 285 ]

Symmetries and conserved quantities of the Rosenberg problem”

. D
Ge Wei-Kuan"

2) (Department of Civil Engineering, University of Science and Technology of Suzhow, Suzhou

3) (School of Mechanical and Automation Engineering, Shanghai Institute of Technology, Shanghai

Zhang Yi”
1) (Department of Physics, Huzhou Teachers College, Huzhou

Xue Yun”

313000, China)

215011, China)
200235, China)

(Received 16 September 2009 ; revised manuscript received 16 October 2009 )

Abstract

The Rosenberg problem is a typical but not a too complex problem of nonholonomic mechanical systems. By using the

theory of Noether symmetries of nonholonomic systems, the conserved quantities of the problem is successively deduced,

and the final result is obtained.
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