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XA —E R H B Lie X FrE.

XA JER<E, WY FER

1. 5|8

RFNERZEHMNREMERBR SO RERE T+ 2ENEE TEXHER 1.
X FRFH ¥ ARG, Noether X FRTERAL T EEA L ERBRSH -y Bk
RIRF R R - BMERX FRFHHE RS, BR Noether XTFRYEZ b, B H R L HIXTHR
HRIE Noether . FHI, AfTFFEHRFRE —BHAFRXRERN L, B8 T~
RIXSBRAEMES, 0 Lie XBRYE 1! | Lagrange X #R¥E (! | B Noether Xt ¥, #UXT
PRYEFIFEBEXT BRE B 5. X BRI REBRIRIE T RBZS T EMNE RS FE,
KKEET MM SERERXFRER KRR EERMN IR REE A SRR S5t
REFHHEESAR—, HEMNENRZ B, HR2A5LUMYHERGEW AR
AHEMFERENIR.

Lie MR RIZSIHFBELE DAL THAEYE, TZHTIELEHERE
ML, ERFEHRPSHF. Logan® (§IE X FARTFRE. BM Noether IHHRM:
A Lie XTR¥E, T Z AR FAXXH, RITHFRIERSFI2ERLEM lie MHRE
EHERMFERGLEX, RITW—MRIFEERH, X FERFIEER BEH
Noether Xt FR¥EAR—E R T M —4 Lie X+ B4

2. ERFHEREN Lie HRERFER

WIERSF I RGEARF 5T Lagrange WBCH L, IERFI X HH Qi, T4
WA (i =1,2,---,n), MRS A Euler-Lagrange N

57~ 5 =@ (2.1)

FBILFT /MNESRBEGEE N
t—=1=t+e7(tq,q) (2.2)
¢ -7 =q+€€(te4) (2.3)
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HHRE (21) B —E0%

G =a'(t,q,q) (2.4)
WY s s
E= 5% +¢& P (2.5)
H—Bri &
EM = r% +¢ ;;,- + (€ - T'di)a?j.- (2:6)
HAERT (2.4) MAZERTERMTEHR
£ — ¢'% — 270’ = ED(af) (2.7)

WRE 27 KMAEMER ¢ .~ XM ERY E ROy Lie KRS, TR
B RS, ROTATLLER M T € 2.

EE &M EERTFHFEAFENMERE, EREM 1 Le MIKHEY, &
THE f € C=(M) 1%

EV(L) + 7L + Qi(€* - m¢') = f (28)
WZEARRTF I ¥ ZEFTEU TEXN R |
o=f-[Lr+ gfi (€' - ¢'r)] (2.9)

UERA HF (29) Xt t RFIE

b OL i i .]°
&=f- [LT+6¢'(£ —qr)]
; . d oL, . ) oL .. ) .
— rQ) FLH O =5 ) = |7 il (£ — gt (£F — Gir — gi4
BO(L) +Fi4 Qe = ¢'1) = [P+ L+ Fo2(€ —67) + 52 (€ — r = 7))
. d /0L ) . oL .. . .
= (l) _ (= i_ i _ & i i
EO(L) ~ i+ [Qi~ 3 (52)] € ~ ) — 52 @ ~ ¢ - 49)

8L d 8L, .._
= |+ 5~ qrag € ~dn) =0

B @ BRI SR E KRS

xR FRST J15# REHY Lie SRR RFHEHBHFIREH T KRB T &
80 S AAH/EHAHE T Fl REDUCE R St4m il () 8K 1+ 62 52 i =2 & i 122 REH Lie
PR LAE. XM T ERTF NS REMHRERACERBE, BT T W86
TRAVEE T XMHERTF I 2 RGN ET Lie X BRERE RO HFE.

3. GiEAESIF

HATHE T EAH T

i=4¢° (3.)
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(3.1) FEFRIT/NEBB LB HON € =£(t,9), 7 = 7(t, q) KRBT HIAREERMAH

e +4(26eq — T1e) + qz(qu — 27q) — ‘13qu + (£ — 27 — 347’41)43

= 3[& + §(& — m) — ¢°7l¢? (3.2)
Sarlet %25 B T B 6] 4= A R 3K
T = C1 + Caq + C3¢* + Cag® + Cst + Cstg + Co(g* — 4t?) (3.3)

BE— 25 ] 5 25 1) A B eR B

1 1 1
= _6(604 + 24C7 4+ 3Cg)t + §(C5 —2C3 — 20C7)q — Z(Cs + 604)q2 + Cy (3.4)

X LR Lie XPRYE, M C3=Ca=Cs=Ce=Cr =08}, A[IEWE (28) M f K

1 . .
f=- 50142 + Cgg + Co (3.5)

BLAEH (3.4)—(3.6) fRA (2.9) T8 @ = 0, BT o1 e AR P AL P,
BB — A Lagrange ¥ L = 0% JHRFI" XN Q = d MR RYL. HATES)
Mo TR Q1) A
Q=4 (36)

EREHBT, (3.6) PEMKHEN

it + (26eq — T1)d + (€qq — 2th)‘12 - quqa + (&g — 27 — 347,)d

=& +4(6g—m) — 42Tq (3.7)
HimH
i =% (3.8)
Wig—Tee+&g -2 =& —7¢ (3.9)
Egq — 2T1q — 37y = — 74 (3.10)
Teq =0 (3.11)
Kf# (3.8)—(3.11) A[{%
7 = Cg + Cre* —2C,C; + €' (3.12)
£ = C1€'(C3q + Cq) + g(q) (3.13)
RN (2.8) BERAMBBFTEFHEE (2.9) 472215 6HE# R R By
T = Cﬁ (314)

£ = Coq+Cs (3.15)
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A R A 3L T bR .
f= 506q2 + Csq (3.16)

1% RERTHEHE N

C Cs . . .
&= 76q2 + Csq — [76q2 +4(Ceq + Cg — Cs‘])] (3.17)

HF GINFEFNMEEER, P C EE, C:=0,8C =0, Cs {1HE,
W/ =AM TER

P1=¢—gq (3.18)
1 1

$o= Lq2 _ o 12 3.19

2=5¢" —9d— 34 (3.19)

EANTHX LAY Lie 33 FRE 354

8

&_q% (3.20)
7] 7]

E2 = Csa + qua—q (321)

4. RTEWT Noether MM S Lie MFRMEMAX TR

XMFRTF ¥ RP, Logan ELIEH HFH T H Noether A Fr¥E—E &—1" Lie
XEME, RZAR. TES, RATU —FIE A JER T RGP FE S8 T B9 Noether S 7R H:
A—ER— Lie Xt

PAZE ZH) Emden 7B AH]. Emden RN

:'i:+%.i+a'5=0 (4.1)

ER—AMRF WO Lagrange MY L = 567 — 2%, FRFS XA @ = — 26 H3EAR
FHE ARG LR (6] R 1 TERD LRI 810 A L

T=ct? £E= —%c:z:t3 (4.2)

A ENG S 3L Noether SF1HH

1
zit? + ngts + #2¢* = Const. (4.3)

(4.2) 4 Emden &L Noether XTFRAEH, MBI H AR RLEM Lie X FE
HARA 27 H

..+8:i: 4:i:+12:c 1225
TTY T e T e

XRHITCIT /PR A LR B (4.2) R, Lie X4 #RHE-
YEE XS R FR ORI RS

+5z° =0 (4.4)
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CONSERVATIVE QUANTITIES AND LIE’S
SYMMETRIES OF NONCONSERVATIVE
DYNAMICAL SYSTEMS

Zhao Yueyu
(Department of Engineering Mechanics, Hunan University, Changsha 410012, China )

Abstract This paper discusses Lie's symmetry of nonconservative mechanical sys-
tems. The existence conditions of conservative quantities corresponding with Lie’s symmetry
are established. T'wo illustrative examples are given. Finally, we explain from an example

that Noether’s symmetry may not be Lie’s symmetry for nonconservative mechanical system.
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