A 1 55 3 8 R NS B TC BRI 5 [ 334 LA BRI IR 5 | #545H
MR

CHHE /1% A» (2021 EKF) B RBIPERSEER

54 A

L. 4% (Noether) B (20 43) . Bl m, iGN e FHMEY S IzE),

WS TTIN = J71R), kSRS B, MZ U RYHCAS B H o -

eB
2c

(a) WHIZ ARG T T FPATR ShEb IR A, FFREIH M s 3
(b) VEHIZARGAAENTE = M ShHXIFRME . FFEEIMH BRIz Zh T .
fifp 2% -

1 . . . . .
L:§m(:c2—|—y2—|—zz)+ (xy —yzx) .

OL B OL  _  eB oL

= gp TMET Ry BT gy =m0

(a) FAN#RAE: WEE—J7 1 (o, B,7) TR SN, AD:

Pz

re=1x+ae, y.=y+ P, Ze = 2z 4 ye

DTt -
br=a, Ooy=p, dz=v, dx=0y=062=0
EMCPATHSHIRAET 1B p
e J—

& Noether fuf 1 :
. eB . eB .
Q = p0x + p, 0y + p.oz — 1l = <mx— Cy) a+ <my+ Cx) B+ mzy
W (o, B,7) AR, AE:
. eB . eB .
mi — —1y = const., my-+ —x = const., mz = const.
c c

(b) ¢ = MfERczhERlE, Al

T.=xCcoS€E+ysine, yYy.= —xrsine+ ycose, z.=2=2

Ik

(1)



SriE, FEMFEEIRAET
0L = m(&d& + yoy + 202) + % (0zy + xdy — Syt — ydi) =0 (10)
& Noether fuf 1 :

By (11)

Q = ps0x + pyoy + p.0z = m(zy — zy) 5

2. AOAGHIGED (20 45) . PHAFRIN m AGRKRL (R = AR T4 g,
BRETEON

Vir)= %mw%g (12)

HRIE ARG FRYE 5K FHERASTRRARAN N A ) o

(a)

()

[k -
43

(a)

BB R BE TR, SRR AP R -

L? 1 1 w22
mE r E?

Hp B, L NfgEffashie.
R IZPUE A U 0 (r = 0) RIRGEELIE, FHIE:
E = %me(cﬁ +b%), L =mwab (14)

b a, b IR B SR A
WEHBUE RN : T = 27 /w, B PUEAR, 78] r = r(t) RZEAWT:

E2

cos2 (0 — 6y) (13)

1—1/1-

cos 2w (t — to) (15)

mw?

ATRERIEIBY: [* s = —cos! (£). 4 @ = acos O, RAHHENLB

0—0 16
0= /TO 7,2\/2mE———2mV(T /TO TQ\/QmE_i_mw’zr’z (16)
Aru=1/r,
ud
0 — 0, = /) / - 2
\/2mE _ m2w2 \/m2E2 1— 2L2 (u2 _ 7272E)
(17)
4
mE mE w?l?
u? — Tz = Iz 7 cos © (18)
15 )
0 — 0o = 5(9—@(3) (19)
i)iid
FE FE 2L2
L AL 22 cos 2(0 —6p) (20)

2V Bz



(b)

TR, Hrh 0 EALWURE] 6 th T gt LRHE:

L? 1 2L
5 =1+ 1—%%52(9—90)

mEr
fE Bxrp, &
x=rcos(0 —by), y=rsin(d—0)
T T R N -
L2 w2l w2l

BAR, TR, B RN A 0 1) -
9 L?/mE 2 L?/mE

a” = s =
1—\/1—w?L2/E? 1+ /1—w?L?/E?

ViAcE ,
2o L 01,1 2mE
m2w2’ a2 b2 L?
PRI - .
E = §mw2(a2 +b%), L =mwab
MRHE S50 — e, WAseFEeEfa (T EuER)
nab _ L _ mwab _ wab
T 2m  2m 2
PRI -
27T

t‘“/(" /‘¢ EER

FeEML, R

w(t —tg) / —/T dr
0 \/mw2 L2 _ 2 o \/(a2—|—b2)2—aj732_7”2

mwr

ds

/ \/ (CL2 b2>2 %(a2+b2)]2

w(t —tg) =

1 1
s— i(a2 +v?) = —§cos@

2w(t - to) =0 - @0
R, 132 (00 THIE] to H):

1 1
r2 = 5((12 +b%) — 5 oS 2w(t — to)
& W22
iy “‘1‘1w6%%“_“ﬂ

(21)

(22)

(23)

(24)

(25)

(26)

(31)



3. skREsE (20 43).

(a) FIE T HEREN £ RN NN FT R B P ASTEIEEN —Vi (513 1Y
TP . BRI AR BOERIIT R E A, L :

sin 6y = nsin 6y (35)
HA1 0o, 01 S BIANSHAFIE A, n = /1+Vi/E NEZHEE GR: N
PPN B 7 [ B RE BB RS 18D o

(b) R A NI E) - PHIERE S [H Gf r <a, V(r) = -Visr >a, V(r)=0;)
Hro RN RIS ECY b, IR © SREESE b R TFHIRR:

b? n?sin® ©/2

a2 n?2+1—2ncos®/2 (36)
(c) THERL T NSRBI S [ 559 Th I3 70 B AT dor/dS2s
s
(a) ZAKPJ5 R ShE A ESS H -
Vo sin 90 = U1 sin 91 (37)
P E T M A RE R RS HH -
E = %mv% = %mvf Az (38)
s LW, 515
sinfy v E _
sinf, vy L+ E_" (39)
(b) HUEITHTER A
sinfy = 9, sin#y, = 1 sinfy = — (40)
a n na
AU © O
O =2(0y—6,) (41)
IR

cos(0/2) = cos by cos B + sin g sin 6,

B

b n?sin® ©/2

s £, BEAE):

> n2+1-2ncos©/2 (43)
(c) Mo B I Y 5 S -
A (44)
dQ  sin® |dO
REAFHE]:
do nPa® (ncos(©/2) —1)(n —cos(0/2)) (15)

dQ ~ 4cos(0/2) (n? + 1 —2ncos(0/2))



4. dRah (20 43) o PID2FR RS A E . FIENERN 1 R
N me SEENIEERAECN k. #ERERET IR R, talEid, i
BRAMESRELIT I, R RGN E . BORIZRE MRS, LUSAH M,
R A7 1 AR o
fiEr 2% -

RN, R (01,02) J9)7 AR, MIRERLE] —Fr/ME . RERISIREFERED AN -

= %mp(@f +65)
Vo= %mgl(@f +63) + %le(Ql —6,)? (46)
BHF IR
l2 0 9 l kl? _kZQ 0
m i mgt + - 47
0 ml2 92 —k;l2 mgl+ kl2 92
s e o -
0
l 1 ‘| _ l c1 1 cos(wt + @) (48)
0, Co

HRNFIZ 22T RE e, A5 AL RSN -

PAN S IR BN A -

61(t) = acos (w1t + @1) + bcos (wat + 2) (50)
0(t) = acos (wit + 1) — beos (wat + @2)

BE— DA B A7 IE AR -

acos (wit+ ¢1) = % (01 +02) = &ui(2)
(51)

bcos (wat + ¢2) = % (01 — 02) = &a(1)

5. WU (20 43) o FETCEEERDCH/ACPIHNA —F0h Ry BIDEER R, LA
MY w SERIOH N, RN GEE TN I JeE ] LAZIE RORRAT . AT A R S
T BEDY m BN (R .

(a) S H/NK m FIIGRAR (V2R E0) H ;

(b) JEILMAEEIEN TS, PHATEREE B — I 2% R, 2/NRIIZEl Al L
SN TAENAEEER g = R W5 15 izl (FRURERL)

iR -

S A I, A SRR RIS RE
L=T= % m (%> 4 §?) = % m [R%Q + 2RAw(w + 0) cos 0 + £2(w + 9‘)2} (52)

IENE A oL
Po = 5% = mRlw cos 0 + ml*(w + 0) (53)



fiﬁg/s‘::
; Do R
- v - 1
97m12 <lcosﬁ+ >w
St LA, 155 R GRS 2 -

) Py R L ana 2
H=P0—-L=_——|-cos0+1)wPy+ -mw”R*(cos” 0 — 1)
2ml l 2

RN EWIEN TR, 733

: OH Po R
f=—=" _[|= 0+1
Bps — mi? <l cos 0 + )w
H .
Do = —%—0 = —mRw?lsin 6 — mRwl sin 9
LRSS
mil?0 = —mRw?lsin 6

RTS8 SR E TR

g = Rw*

(54)

(56)



