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(33) XA NRAGAEES (8) XTI FBEL I Noether FIHARY— AR A4, RInAEEE
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21
RIBRGHE NS E (58), AL FUSAZ L, B3
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(= 05 pe = 0), (77) KR A L IITEKE Nocther 52,
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HHE
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ARSI AR RIOZ ARG DAL, R AEEREMA R (60) R, FAKNIERE
REA,FHAB R F, A1 f BRE5E (81) R (84) R, BIXMEN L5 /INE#E S AL
BIIAREN B2, MIBARAGOE R, BRAESFHNE, BTt SEEHE
Noether SFHE, X FHEEAHESARKEERX. RIIELEE, M TNSHRLAER
BN 2R f = 0 B FRE# T, K= 4L Noether FHPTERY, FIFRX
HERBN— R,
EA (81) F1(84) R F, fuf, BRATH (60) R, MRHRENIEHER
L, N ARG GFEELHA Noether SFEE. &4 (81) F1(84) ARRARGHELE LRF
EERNEDZ8, BEREMADHRAL Nocther S .
THEE T — A6 TR BEEE LR g5 B
B 1. /013 e e MR s 3R A
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5 o WIE BT, Fir=1x, F,= —x, F3=f =0, WEHRRERTREHHKE
ML RE, 60 =1060=0, FHELRPR F; M fF E&KMEF (L) K, REE (80) K, FA
# = BIRETR TR, .

S8 BIRUFE B, F1 =05 F, =235 F3= —x,, f =0, B HRTF T REMBLR
BRI, 60 =60 =0, BEHRPH F; M f RES KM (81) K, 1R (77) KA H

g; (1‘3[’2 —_ x;p;) = X3 (1 6—G‘> - X3 <l '6—G>, (87)

Ox, Ox;
WERE B R EERE « s ER.
RIRSERS AR Fy = 0(i = 1, 2, 3), f =1, HEHRBTAREH R K BB R,
80 = 60 =0, LMW F, M f BAFKME (81) X, RiE (80) RB ALV AEFIE.
B TANEBELR Fi=1, F,= F;=f=0, @R&HF 6D XRHRE, HKA
BHRIERERN, H (77) RAH « FANHECE
" oG ov
mi = 1 5;; - —é'x—l (88)
B o BT AR, Fi= —1, F, = Fs=f=0, # (77) XMHAH (88) K.
I Fr= 2, Fy= —xit, F3=f =0, Wi (81) XHE, B (80) RAHFHA

B« BINEIEAEFIE.
Bl 2. N ERE IR T.
I R 5 12 4 B2y o
=%—M:23+%Mrzéz—Mg(l—-x)sintp, (89)
G=2:%—17r0=0, (90)

B« FARMERE R, F,= —t, Fo=1f =0, XK
dA=c¢ (Mx+ —;-Mgtzsinzp).

EHPH F M f AHR (80 R, B (77) RE

Mz = pu-+ mgsingp, D
&ﬁ Fy=1, Fg= é> f =0, ﬁﬂ%ﬁ: (84) ital
6A = —¢ <—21— M+ —21— M r*0* + mgx sin tp), (92)

HHE (80) KB ARG MNIRELFIE.

BRI F. = x, Fo = 0, f = 0 i8] SH R EHFREEFIE.

B EEB A F. = Fo =0, f = 1, RET RAANRERERE, 60 =50 =0, 3
HEHAE F, A £ B A (84) R, 11 (80) RITE ALMIMREEFE.

B 3. RRA s ma OB A IR 1 R RIFFBESE bR AR SR 7E SR BRI Y
BBl FLFF o 0 25 8 B A A S A 5 1,

1 R G O B BRBOR 29 3R % 43 B 2%

1 , . 1 . .
& = ry m(# + 95) + Py m(&] + 93) — migyr — mygy,s 93)
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Gy = _;— [(r2 — 2 )’ + (3. — ) — B]1 =0, (94)

G, = (22— 21+ 92) — (32 — y) (2 + £,) = 0, (95)

Tt BEOPR A Fy — 1, F, — f = 0, BAHE &, G, Gy RFRE, HHE

AR ARG FREN, 60 =60 =0, HEHRP W F.MIRESFH B4R, H
(69), (73), (74), (77) AW R

i Smix; = 2u(y1 — y2). - (96)

(96) &% %%Kbi)#ﬁﬁﬂﬁﬁﬁﬁﬁi EABIF X — R, & « BN EBERERE
HRAZIN LS, BEARHERUBRE, @ﬁﬁiﬁKFi%ﬁH’J%"tﬁi

i x MBS, Fo= —t, Fy,=f=0, Wi} 64 = eZmx;, B (77) XY
B (96) K.

58 = BRI Fe =y, Fy = —x, { = 0, Wl (77) KA ARGH » SR
BEENy A,

LN

/N

RETHE AR AL Poincaré-Cartan R HE.
BRI HEFRER T ZBBAMRE ML (56) XMIREISN, BZEMEZRAOR &4
(57) RPIBRH. BEE#
t—> 1 =1+ 5:(a),
qi(#) > g(¢'s @) = q:(&) + 849:(2 @)

Gi(&) > gi(t's a) = 4:(2) + 84:(25 a) (97)
T 5 (56), (57) B BLES (68) XA (72) K. (97) Kb o (B,
gi(25 0) = gi(2)s g:(t5 0) = g;(s). (98)
H (68) X, H
“[[8(AG,) _ 4 (8(1,G,) ) -0
5,, {[ oq; & ( Bd; >] (04 = 4:80) l'K'} a =0, 9
HG2)X.EH
S:’ [pesai(8q; — Gidt) — uK,1de = 0, (100)

fefE (55) NIEZE#H (97) A TFHHES

61 = I'(a)ba = Stz {[%'(;/f I (6;()] (849; — 4:d1)

d [gat -+ ~6—q~ (aq, q,-s;)]}d;, ‘ (101)
¥ (99), (100) F1 (101) K48, 8 ’

’ {4 [[OL* d (0L* -
8l =1 8 =§ {[ ———-( ) ;u] i — g
(a)so . ” 2 \"og, + peasi| (8q; — 4i62)
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[5/6: + %f‘:-—- (6g; — G:6t) — K, — MK,J}J:, (102)

1

B, I ERA RS, e TR (58), R E «* i 6, K& 4, TRE
= I'"(a)ba = [(5/ ——% >6t + %’Z 8q;, — LK, — ,L,K:]:, (103)
AT AR T RN RIFTRERE 27 + 1 BRI, H—RWRERLAOE ST E
(56) f1 (57) WIAEMR c. (BTHWRKH, WL o TR EREXRFEER), o WH
B ‘
g:=q(a)s di=4(a); t=rn(a), (104)
XBo=0fMa=1! MR ELWE AT o EHE—FR, F—KESGHE (58) HEA
R, T o EE—ANNLRR—HHONLYE
gi = qit, @)s 4= 415 @), (105)
Hrp :
g:(25 0) = g,(2, 1) 4i(2, 0) = 4,(¢, D). (106)
EHARET LER—HHE o, SEEERIEE, HNNKERRMRT—A. B
% RN
3 = qia)s di=gi(a)s = 1(a), (107)
¥ (103) REE [0, 1] B o T o, Y18

b [(£—2L )0+ 2L g — 1k, - k]
€y 6q, aq,

= gﬁ Kg ~ 0L )at -+ gaq, 1K, — y,K,], (108)
04

(108) REL R AR ARG HIHET Pomcaré-Carlan ROAZRE, REFME c HRARKME,
BRRAEBINE1E 15 900 ¢ (FEREETF,H

56 [(sf ke q,> 5t + aﬁsq, 1K, — y,K,] = QA5 &, (109)
¢ 94 Bgi

BindEHe (97) R X ARHENE S ES BB & H G G RX, B4
(109) KL AH BRI Poincare-Cartan A EY
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g * X M

[11 H. H. Denman, J. Math. Phys., 7(1966), 1910; W. Sarlet, J. Math. Phys., 19(1978), 1049,%F
¥, FRAFFRBAMER), (2)(1980).

[2] P. Havas, Helv. Phys. Acta, 51(1978), 293; E. A. Desloge and R. I. Karch, Am J. Phys., 45
(1977), 336.

(3] ZR=EH, NF5LK, (2979, 54; (3)(1980),24.

[4] E. Candotti, C. Palmieri and B. Vitale, Nuovo Cimento, T0A (1970), 233; Am. J. Phys. 40(1972),
424.

{51 B. Vujanovie, Iné. J. non-linear mech., 13(1978), 185; Dj. Djukic and A. M. Straus, J. Phys., 4:
Math. Gex. (GB), 13(1980.), 431.

[6] Z¥¥, BAKRE, WBAR:; HIEAEERERZBER), (LDAASL),



12 FF¥: ARAEHERYR 1671

[ 7] E. Klingbeil, Variationsrechnung, (1977), 226,

[8] E. L. Hill, Bev. Mod. Phys., 23(1951), 253.

[91 Z+¥, KTIAH.

[10] H. Goldstein, Classical mechanies, (1953), 43.

[11] &. P. T'armaxep, Jlexyuu no Anasutuueckod Mexanuke (1960), §3; $18.

THE TRANSFORMATION PROPERTIES OF
CONSTRAINED SYSTEM

L1 Zi-piNG
(Department of Physics, Xinjiang Universily)

ABSTRACT

The motion of constrained system may be described in terms of non-independent
state funections. We considered the change of the action integral and constraint equa-
tions under the infinitesimal transformation of the time-space points and state functions
of the constrained system, this leads to the general transformation result. We ob-
tained the general equations for the transformation properties of constrained system
along the trajectory of motion of that system. From these equations, the condition
under which the transformation of constrained system yields conservation law can be
worked out. For some specific transformations of the continuous system, we have found
the equations of transformation properties. In the special cases, the general equations
of transformation properties can be reduced to the results the classical Noether’s theorem,
The application of general results to classical mechanics is discussed in detail and the
Poincare-Cartan invariant is generalized to the constrained system,



