S5 12 4845 1 12014 4E3 A o FEE B E E R Vol. 12 No. 1
1672-6553/2014/12(1)/009-4 JOURNAL OF DYNAMICS AND CONTROL Mar. 2014

ERTFHERE A%

ATH" BFR HER

(L PGIE Ty REA Ty 22 5 AR F AR, Pi% 710072) (2. KOG TR Tk AR A 4514 M [ X B 5L e %, K 116023)

BT O EAERDE IR 7oA WEE 1SR A, IR RS 20 M R TR s 2. e an i
TR T RGP 7 e A A S e RO 22 Sy R . A T R T 0 R A% O S A% 2, AT
TWIRRE TR =R EAA A AR D0 BUAE SR R A% U RERERG  dp i S sy A (COF- O <348
) A TCIE PR Sy B A CRRTUISF EHERIAR 22 S A A ) A0 s AR B 2C A AL, 5 $R TR e 2 2 4

75 R AT
KR WEREL,  PRESMRE, SRR,
DOI: 10.6052/1672-6553-2013-094

51

il

AT TR 2 (B ) 2 401 Bl e 7 B 1 AR ) 2
B Z —. f T 20 RGBS SFFE R &K, i
R iR AR — DRI IR R GE, R ShAE A
PBOZARSFER X — GRS R ERE] TR R
AN TE2 BB A FP TS i S Il LA BT
@] ) AR N FH A 5

1984 4 LRE5 ) JL ARl AR 43 55 125 ) 4 A AE B
Er< i EAE T 8k “On difference schemes and
symplectic geometry” [ R 23245, B W oy Bl Jg
PO BB R AR T A RER i o R b
FEOT AW BT 24 R GE ) A U P BT i D4, 15
B 7 EPR AT Z A SRS ARG T
1997 4 H R Bl — 483, LR , FFILfE TS £ S
P2 TR BT REBE R AT AN T ) 2 4
TS, F O P AR 7RG A AR 23550 T
) R R E ) Z8 i R S A kR TV RS
VAL SR T 2 R R G O, O
ORI T s IRl A o i A, A5 3 T — 2y
BSUEE R Haiver #8255 A 4x 1] B 45 2 H 1%k
W BUR , RGAEH 1B X o Iy B PR S5 H L
B S BE /AR R 5 Budd Hil Piggott 78 Hamil-

2013-01-21 Yg 55 1 £5,2013-08-29 Uk B M.

iR T, P

ton HEZLR , RGEFEIA T PRASHSIE B FEA AR, O
JE ARG TR R R T 7 1 5 IR ARk
PSR AR YR K, Bridges 8245 AR 4T3 A FR
4 Hamilton 2 J)°f RGN EMET EI0MRYE, 4
ST EERET B RIS N AR RS R G
G T UEERR T

ARSCEF X T IR TR, BIFSE T ] IR 1 B0 [
A UART P i B X o )~ A, = R A A
PATRTIS IR T A PR BN e , 3655 0 R R A LA AL
PULETRAEATRS L , 783 FE B WICHL RS 3C ) PR AL 45
A MR T AR RE R R A

1 EERT T ES

% P& LA RIS IR 71 IR 1R
du _ dv_ " (1)

d " d T

TX AR AT B K B ) AT, HOKS 5 i
AR S o4 3], v — 4> ey ] B0 A0 0 ) i
N

u =sint v = cost (2)

XA ARAR AR S A S0, a5 AR
W A B HE R SRR

@ FIrsrfEE:
w o+t =1 (3)

= [{ R A ARESEG (11172239, 11002115, 11372253 ), {#b k4 (20126102110023 ) 1% B TR~ Tl e #4544 70 M [ K B S 3

FFik 3 4 (GZ0802)
T HEH E-mail 769482448 @ qq. com



10 g 1 % 5 % fl % WM 2014 445 12 %
PRI T RSN AT B R
MR sy = 4, — o,
@ S Lm=%+mm:%+m%—mg )
T(u) =T(v) =27 (4) AT R
oo T(u) B T(0) S IR T AT B 4 L
OB SR, 5 <P R TR AT X =l el (10)
R B A RS FELIA 2 2o S L LR R
@ HZE P E . 3 HERR
flu) =f(v) =7 (5) T ‘
B AR T 26 P
o fCu) LA (o) GBI R AT R R A 2(0) 20.0(0) -1 n
RS 35— AR HE AR T AT o e

BTz T

s ZE UL A DA B ST AR R A Ta] FY
A UL, TR IR OREE F REUAR, 285 TERR I B TR, A
b = AP IE AT SRR AT A 5 6 AL 1.

2 iR iE R A FE R B AR K

AEFRE R h AR BEZE 4 B0E IS PR A1)
A 3 3 DR 25 0 B TR A
u,,, =u, +hv,
{ (6)

v, =v, —hu,

5 7 T A KR A 2 4 e
o, i 0(6) 22— R 20, TR R 2 s A
X —22 A% P AR Sl nT IS 25 n + 1 PR 2,
REH n SERZ R RBL RN

Uy A0y, = (1+0°) (uy +07) (7)

X —ARBOE R AU T IF 7], i) H A A
TG KA T A B R (T) MRA L5
SEITSPIEEE(3) AT [, JCIsi Rl K 2 4,

e W A% 3 (6) 75 2 B I IR 1 AR S 2 0

P OB i e R R N OR R C e L R (SN S Bl a2
R XMARAS ERR T I R SR R I, BE A |
B A e W6 S B ST IE A (4) A 28 S E A (S)
T.

ERF AL (1) 22— i 5 P i
Hamilton £&4¢,H: Hamilton 204 .

H(u.v) :gi(u2+vz) (8)

R FHERRRL BSOS RS (1), 155

2 L
0 100 200 300
ts)

= Symplectic Euler scheme - Corunon Euler scheme

. easssidesasisall
gagesssedadassaciongd

AR AR R R R R R R AR R H
------

tis)

B 3SR PN SRR i A D

Fig. 1 The evolutions of functions and

-
——The result of symplectic Euler scheme P
=== The result of common Euler scheme P
-
P
rd -
15 4
”
///
4//
.//
A-"/
e .
o
-
1 ,//
-
f"//
-
»'/
p

o £ 100 150 200 250 300

B2 P spEAREH R A
Fig.2 Comparison of square conservation law
YRR [E] 25 b = 0. 05, 73531 2R 5 T Rz A =X
(6) FI=ERRALAE X (9) BEHLE IR T IR sh i 72, 15
BN AR S AR AN 1, R IR 2 =>5F
TE A AR REE DA P 2 AN IR 3 (i R i e A A 1
et ol HREZS b s g 21, IR k3t Ja RRE



1 Z T R T I SE B T T vk 1
AR BN L5 R R B . 2 Zhong W X. Some developments of computational solid Me-

B2 g3t T PRI 205 B 0 B (B4 SR AR 5
SPAEHETT TR 25 SRS L, RS EE 45 RN ME A2 B« 3%
R AR A BRI R (T) B w® +0" 1
BUEL MK W LA 2 o + 0" BUH IR A
(IS RY

6288

6287
Z 6286
[
Z 6285
=
6284
283 L
o 100 200 300
s
158
1578
Z15%
Z1574
15872
157 L
0 100 200 300

t(s)

B3 JE ST AR A AR 2 Sy e A R

Fig.3 The conservation law of period and phase difference
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SYMPLECTIC EULER METHOD FOR HARMONIC OSCILLATOR"
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Abstract Focusing on the conservation properties, the symplectic Euler scheme of the harmonic oscillator was
constructed to analyze its vibration properties. Firstly, three conservation laws, including the square conservation
law, the period conservation law and the phase difference conservation law, were presented for the harmonic os-
cillator. And then, the common Euler scheme and the symplectic Euler scheme were constructed to study the a-
bove three conservation laws. The numerical results imply that the symplectic Euler scheme can preserve the con-
servation law in time domain (the square conservation law) exactly, but can’t preserve the conservation laws in
phase domain ( the period conservation law and the phase difference conservation law) , which is the shortcoming

of the symplectic method but can be overcome by the modification method presented by Prof. Xing.
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