53 11 2004 11 Vol.53 No.l1l November 2004

1000-3290/2004/53 11 /3648-04 ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.
Lagrange
330027
2004 2 13 2004 3 8
Lagrange
Lagrange . Lagrange Lagrange
Lagrange Lagrange
Lagrange
PACC 0320
. Huang
1 8
Lagrange

Euler-Lagrange

Lagrange
2.
Lagrange
N i
Fl- - m;r; =0 1
F, i
. Schot ' ] Sr, 1
.Zhu2 i
. \ D F, —mr, - dr, =0 i=12 N
. Tan i
2
. Mei A s q, a=12 s
Lagrange \ or;
r.=r q, 1 or, = “3q, 3
Lagrange .Wu’ q a%f 9, 1



Lagrange 3649

13

2 a( or, .
I ]
or; : or, ot 9g," 7
g, + D) DI, Ziag, = 0 r
4. TS 4 +ii[§(2 or, art)]
4 2 gg Lo\ = 0g, 77 *
1 o 9o ori. |.
ari d 2| arl -2 a [ zﬂ) aq,g( Z aquy)qﬁ
dq, — di Z‘mi Qg e ’
a i a + 2 i(arl)
. d or 7 9gp\ Ot 1
- 2mlF g5 >
@( \ or,. 8rl)]
MR VR Y
or; or;
- i i 1 ©° 5] or or
q. 6 - Al 7( Al i 1)
E 8q ot 2 aqa[ 3 aqﬁ Zy/ aquy + Y qp
r, or; 9
7= i q.q ,»-a g 2| r;. arL
2 2 9q59q," ' " 2 g, * at( Z/ 9¢, 17 * at)]
o'r, o, 1 © o
+28q8t‘” o1 7 zza-qa[%]aqﬁ" 16+ 3 ’l]
1l o .
_ ari 2 _ 8ri 8 - 2 a(] i - 10
T 9. 9§, 94
“ 10 9
5
_d j(i z)] 1 a( 2)
A T
LM\ T g, 1T ST degy,
9
S = 2N i
3 (8rl)_ a(ar,) 2 T
~ 3g,\ 0,177 T at\a 11 4
d ) ( or, . ar.)] [ Q(BS) 1 as or,
S < ) - - - Y2 F.. =
a ; aqﬁg Z aq}’q}/ * at qP) 2 dt aq 2 a ZL) l aq aqa - 0
i[@( or, arl)
dg, Lo\ 5 aqﬂ” ot
i[ i( ar,. )] 0 = Nk,
a‘qu ng] aqﬁ Z}/] qqu qﬁ i aqa
i[é(z or, an) o 12
YR o\ = aquy * o
oflyo(yyen, )] AZ)-28 -0 w=12 s
p 2 B aqﬁ p aqy 4 B 9e aqa
2 [1 a3\ o )]
a.(]a[ > at( Zyl aquy 13
+i[§(i y o, +8r1) F,
YD o\ 2 = aquy ot Lagrange Lagrange




53

3650
or, . or, or;
3. Lagrange Lagrange * 2%} dggot?e T 8152] 39, 18
o
aS = 2)"%ri .n
9q, i 99,
13 Lagrange Sy o r
Lagrange 13 = Zimiri [2%} aqﬂaqa‘M d1dq,
Lagrange 19
18 13 17
13 5 5
1as _ [ on_df, on
Lagrange 3 > = ZI,[FI dq —dt(Fl aqa)] 20
t a
Lagrange Lagrange 14 t
Lagrange .20
Lagrange é = ‘Fi- i(ari)
a9, ; dt 94,
d( aT) orT 0 ,
di\oy,] 92q. “ B [ . or,
| o EzF E dq aq‘“ 1o,
-— _ 2 e . i
(1= 3mre 0= Xk 5 SSEVN SRS In]
14 T aqﬂaqqﬂ EVEY
6 F = Zmiri 19
d(aT) S 3D or or, .. 14 t
—\ 1 =>m 9.9 Z Qe
di\aq, {[ 7 T 99s9¢ o4, Lagrange 13 .
. y o, %] or; Lagrange
CLPCI TS 99, Lagrange
or; or;
+ 2 aqaqa at] 4.
[ v o', +82r1-]} s
9¢0 q.! oot Lagrange 13 Lagrange
5 or;
Zlm[ Z/ at]
or . o, Lagrange
X : + : 16
[ Zﬂ: a%ﬁa‘]aqﬁ ata(]a] Lagrange
15 16 14 t Lagrange
Lagrange
df v o \ or, 13
dt{ Z[mt[ Z/ aqﬁaqaqaqﬂ + Zal aqaqa
82ri 8ri Lagrange
" Zaqatﬂ af]' aqa} F=0
d ar,;) )
_dt(ZF" o, 17 13
8
d é) 1 28
S 8 dl(aéa -5 . 0. 22
P 24 [ 24 aq aq q.9p + 2; aq qa



11 Lagrange 3651

1 Schot S H 1978 Am. J. Phys. 46 1090 2000 49 1901
2 Zhu M 1983 Mech . Practice 548 in Chinese 1983 6 Chen X W Shang M and Mei F X 2001 Chin. Phys. 10 997
548 7 Shen H C 2000 Physics 29 743 in Chinese 2000

3 Tan K F Zhao Y K and Guo X D 1988 Mech . Practice 10 46 in 29 743

Chinese 1988 10 46 8 Huang P T Huang W and Hu L 'Y 2003 J. Jiangxi Normal Univ.
4 Mei F X Liu D and Luo Y 1991 Advanced Analytical Mechanics 27 8 in Chinese 2003

Beijing Beijing Institute of Technology Press  in Chinese 278
1991 9 Goldstein H 1986 Classical Mechanics  Beijing Science Press  in
Chinese H 1986

5 Mei F X and Shang M 2000 Acta Phys. Sin. 49 1901 in Chinese

The discussion on Lagrange equation containing
third order derivatives

Ma Shan-Jun Xu Xue-Xiang Huang Pei-Tian Hu Li-Yun
College of Physics and Communication Electronics  Jiangxi Normal University ~Nanchang 330027  China
Received 13 February 2004 revised manuscript received 8 March 2004

Abstract
In this paper the third order Lagrange equation is obtained by which can be obtained motion equation of a body. This
equation contains third order rate of change of generalized coordinates and the rate of change of force. In addition the third order
Lagrange equation and the fraditional Lagrange equation are used to solve the same problem of the motion of a body and their
results are discussed. Finally it is pointed out that the third order Lagrange equation provides a method of obtaining equation of

motion which is different from that of the traditional Lagrange equation.

Keywords Lagrange equation energy of acceleration generalized coordinates

PACC 0320



