50 5 2001 5
1000-3290/2001/50 05 /0816-04

Vol.50 No.5 May 2001
ACTA PHYSICA SINICA

(©2001 Chin. Phys. Soc.

Hamilton
Lie :

215011
200233
2000 10 10 2000 12 22
Hamilton Lie . Lie
Lie
Lie
PACC 0320 1110 0220
1 2
Lagrange n q, s =
Lagrange 1 n Lagrange Lt q
Hamilton . Leg-
] 8 q P, = i s=1 n L Hess
endre Lagrange Hamilton 9q,
( oL ) Lewend
Hamilton - 3q.9q, r<n. gendre
Hamilton Lagrange Hamilton
2 .
¢v 13 q p =0 ] = 1 n-—r 1
Hamiltom !
1—8 'q4s = qs HT ps ps HT 2
H,=H_ + /Ij¢j Hamilton H,
Noether Lie . 3 .
Hamilton Noether Hamilton A lagrange 2
Hamilton
L _on, o
9. =73, * Aj op.
Lie Lie PN Al
’ g, ! 9gq,
s =1 nj=1 n-r 3
1
1

detl 8, ¢ 1,00 i) i j=1
19972010



5 Hamilton Lie 817
n-r 3 Lagrange A
: A=At qp
Lie : 2 !
3 Lie _ o Oh
3¢, = aq&ﬁqé + apsap\‘. = 0. 10
5 10
o9, 29,
~. s qss + = 773 psSO - 0 11
tT o=t + At 9, ’ P
g, t7 = gq, t +Ag, 11 )
p.t =p. ot +Ap, s =1 n 4 3 o & 7.
8 9 11
I = t+eb t g p Hamilton 1 2 Lie
4. =4q.+¢€. 1t qp
p:‘:px"_e?]stqp ‘S=] n 5 4
S So Es 773
Hamilton Lie
) .
X =5oal+‘§-‘7+’7‘ap 6 Lie
5 1 8
1 yo e o= 9 .= O
X' =X+ & -4k o T p.&o o, & & 7, G=Gtqp
~-HE& +qm +pE, - X" H,
3 5 ) 9. ,
—Aié 'qﬁo—ki%—i’fo +6G=0
3 3 XO(%)+X°(A al") " op.
s T @S0 = op, / dp, 12
oH, ¢ e am-
Dy = iy = - X0 (aq )_ 0 ( J aqz) Hamilton 1 2 Ham
s ' ilton 3 Lie
s =1 n 8 I =-H&, + pé, + G = const. 13
1 5
X" 4 1q0p ly0=0 j=1 n-—r a7
9 & =-H& -HE& +pé +ps, + G
8 9 ) oH, o9, )
=(ps t gt A aqj) €& - a8
oH, o9
1 S & 7 +( q”‘a—(*’\fa_}) -p& =0
Hamilton P
1 2 Hamilton 3 Lie 2 8 9
EO g.v 77: G:
2 & € 7, Gtqp 12 Hamilton
8 9 1 2 13 Lie
Hamilton 1 2 Lie 3 8 9
11 & & s
Lie Lie G=G 1t qp



818 50
- H(‘,.EO + qs775 + psss - XO Hc + G = 0 :'71 - IPIIEO = Sl .772 - p2-€0 = EZ 22
14 22
Hamilton 1 2 13 & =-1 & = cost & = sint
Lie n, = sint 7, = — cost 23
& =1& =-4q9, & = g, M =4 M =4
5 24
§=0&=-¢ & =q
Lagrange g _ 1 _ 1 75
. . 2 ) M =q+1 70 =q¢+1
L=g¢q-qq:+q + ¢ 15 9
Lle 7]1_52=0772+51:0' 26
11
oL oL . .
P = . = ¢ pr=_. =-4q 16 m-&+ q,-p & =
¢, 9¢ . )
772+51—‘]1+P250: 27
Lagrange L Hess r=0
23 24 25
8, = p g =0 G, = — p,cost — p,sint 28
1 = 1= 2 =
G, =0 29
$,=p+q =0. 17 ’
G, =0 30
Hamilton }
H. = qp+qpr-L == qi+q 18 ) )
Hamilton I, = ¢ + ¢5 = const. 31
2 2 L = ¢\py — @ap1 + ¢ + ¢5 = const. 32
Hy == q¢i+q +A pr—q +4 pr+q
19 Iy == pyq, + p,q, = const. 33
1 23 24 26 27
A== Ay = g 20 Lie 31
32 Lie 25
. . 26 27
91 == 9 92 = q1 P1 = 41 P2 = 2 21 ) )
g Hamilton 21 Lie
. . ' _ 33 Hamilton Lie
S -q.é =-8& & - q.6 =&
1 Z.P. Li Classical and Quantal Dynamics of Constrained Systems 36 1991 958 .
and Their Symmetrical Properties Beijing Polytechnic University 4 Y. Zhang M. Shang F. X. Mei Chinese Physics 9 2000
Press Beijing 1993 p.1 in Chinese 401.
1993 5 Y. Zhang F. X. Mei Chinese Science Bulletin 45 2000 1354.
1 6 Y. Y. Zhao F. X. Mei Symmetries and Invariants of Mechanical
2 F. X. Mei Applications of Lie Groups and Lie Algebras to Con- Systems ~ Science Press Beijing 1999  p.1 in Chinese
strained Mechanical Systems ~ Science Press Beijing 1999 p.1
in Chinese 1999 1
1999 1 7 A. E. Noether Mathematisch- Physicalishe Klasse 2 1918 235.
3 Z. P. Li Chinese Science Bulletin 36 1991 958 in Chinese 8 M. Lutzky J. Phys. A Math. Gen. 12 1979 973.



5 Hamilton Lie 819

LIE SYMMETRIES OF CONSTRAINED HAMILTONIAN
SYSTEM WITH THE SECOND TYPE OF CONSTRAINTS"

ZHANG YI'  XUE YUN

' Department of Basic Courses Suzhou Institute of Urban Construction & Environmental Protection Suzhou 215011 China
2 Department of Mechanical Engineering Shanghai Institute of Applied Technology Shanghai 200233 China

Received 10 October 2000 revised manuscript received 22 December 2000

ABSTRACT
We have studied the Lie symmetries of a constrained Hamiltonian system only with the second type of constraints and estab-
lised the determining equations the restriction equations and the additional restriction equations. The conditions under which a

Lie symmetry can lead to a conserved quantity and the form of the quantity were given.

Keywords singular system canonical variable constraint Lie symmetry conserved quantity

PACC 0320 1110 0220

“ Project supported by the National Natural Science Foundation of China Grant No.19972010 and the Research Foundation of Suzhou Institute of Urban

Construction & Environmental Protection of China.



