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1. 3BT FERE, IHEKKHRE

3YETFAME R E: A (3)[1 LKRJ={A] [j,1 ZFER]j=1 2 3 KM}, HEK: A (3)=(Ajr2,j=1 2] 3 KA
(172), [A Q)AL 1 ZBRI={A] [,1 Z6FEK =1 B 3 KA(A2,5=1 B 3 KF) (1/2), FEE (BB, KE)
KE: 1 (3)[1 &RI={rj [j,1 ZeHeR]j=1 2] 3 KA}, HEK: r(3)=(tj"2,j=1 2 3 KA (1/2), [r Q)AL 1%k
KI=1{rj [j,1 LeFER],j=1 B 3 RA/xjr2,j=1 B 3 KA (1/2), BEES (A B KFE B35 dr (3) [1 ZkK]={drj
[,1 Z6FER1,5=1 3 3 KA}, HABK: dr (3) =(drjr2,j=1 F 3 KA (1/2), WHEFHLS: dt, FEE (BfIE.
KD I a) S =i -

v (3) [1 ZK]=dr (3)/dt [1 Z&R]={drj/dt [j,1 Z&FER], =1 B 3 KM }={vj [},1 L&IHK]j=1 2| 3 KA}, BhE:
p ) [1 Z&KJ=mv (3) [1 ZK]=mdr (3)/dt [1 Z]={mdrj/dt [j,1 ZEFE5<],j=1 I 3 KA} ={pj [j,1 ZkFEK],j=1 F 3
SRAAY,
2. IRFRBREEFETIBFREKZL B

A REEN 3 4 B R r (3)2=r1"2+12"2+13"2 , 1 (3) [1 BRI K IT A%

cl=cos ffi 1=r1/r 3), slc2=sin ffj lcos A 2=r2/r (3), sls2=sin ffj 1sin ff 2=r3/r 3), fRH:

cl=rl/r 3), sl=r (2)/r (3), slc2=r (2)c2/r 3)=r2/r (3), c2=r2/r (2),

sls2=r (2)s2/r 3)=r3/r (3), s2=r3/r (2),

r Q=27 2+413"2)" (1/2), 1t B)=(r1"2+1r2"2+13"2)" (1/2),

FALE r (3) [1 2R R AR IEAZ U — R B«

cl -sl 0 rir3)r2)r3) 0

sle2 cle2 -s2 =12/r 3) rlr2/r 2)r 3)-13/r (2)

sls2cls2c2  13/r B)rlr3/r 2r 3) 12/t (2)

HIH R v (3) [1 ZR 2R 1AL IEAS U — 4 % -

cl -s1 0 vi3)-v2)v@3) 0

slc2 clc2 -s2 =v2/v (3) vIv2/v (2)v (3)-v3/v (2)

sls2cls2c2  v3/v(3) viv3/v (2)v (3) v2/v (2)

H*3)” 25 1Eah RELEINAME r (3) [1 &K]):

r’1=r*1rl/r 3)-r*2r (2)r (3),

r’ 2=r*1r2/r 3)+r*2r1r2/(r (2)r (3))-r*31r3/r (2),

r’ 3=r*1r3/r 3)+r*2r1r3/(r (2)r (3))+r*3r2/r (2), INAFIHEAT .,

r ‘(3)={rj"2,j=1 | 3 KA (1/2)

={r*i"2,j=1 F 3 KA (1/2)=r*(3), A
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de*/dt’” =1,dvdt” =1, Frif “Zaxfif(a)”
v 1=dt*/dt’ {v¥1rl/r (3)-v*2r 2)/r (3)}+dt/dt” {(r*1rl-r*2r (2))/r (3)-(r*1rl-r*2r (2))v (3)/r (3)"2},
v’ 2=dt*/dt’ {v*1r2/r 3)+v*2r1r2/(r (2)r (3))-v*3r3/r 2)},
+dt/dt’ {r*1r2/r (3)-r*1r2v 3)/r (3)"2+r*2(v1Ir2+r1v2)/(r (2)r (3))
-r*2r1r2(v (2)r 3)+r (2)v (3))/(r (2)r (3))"2-r*3r3/r (2)
+r*3r3v (2)/r 2)"2},
v’ 3=dt*/dt’ {v¥1r3/r 3)+v*2rlr3/(r 2)r (3))+v*3r2/r (2)},
+dt/dt’ {r*1v3/r 3)-r*1r3v (3)/r (3)"2+r*2(v1r3+r1v3)/(r 2)r (3))
-r*2r1r3(v (2)r 3)+r (2)v (3))/(r (2)r (3))"2+1*3r2/r (2)
-1*3r2v (2)/r 2)*2},
A . BRSO L H R s)
H*2) 5t (dv (3)=0) F=5liash R(AEIIE3NNEE v (3) [1 &K)):
r’ 1=r*1vl/v 3)-r*2v (2)/v (3),
r’ 2=r*1v2/v (3)+r*2vIv2/v (2)v (3)-1*3v3/v (2),
r’ 3=r*1v3/v B)r*2vIv3/v 2)v (3)+r*3v2/v (2),
vV (Q=(VIM2Hv2/2)N (172), v (B)=(VIA2+v2/2+v3 2N (1/2), AInFImg A8 4.
r ‘B)={r’ j2,5=1 B 3 KA (1/2)
={r*i"2,j=1 F 3 KA (1/2)=r*(3), A
de¥/dt” =1, dvdt’ =1, Frif “Haxfmfn”
v’ IE=dtR T {(vEIvi/v (3)-v*2v (2)/v (3)}+dt/dt” {0},
v’ 2%=dt¥/dt’ {v¥1v2/v (3)+v*2viv2/v (2)v (3)-v¥3v3/v (2)}+dt/dt’ {0},
v’ 3F=dt*/dt’ {v¥1v3/v 3)+vF2viv3/v (2)v (B)+v*3v2/v (2)}+dt/dt” {0},
To S .
Hrx(3) [1 R ]=r (3) [1 kK]
3| 225188 R(AGHENAE r (3) [1 LK)
r’ 1=r1"2/r 3)-12r 2)/r (3),
r’ 2=r1r2/r G)+rlr2"2/(r 2)r (3))-r3"2/r (2),
r’ 3=rlr3/r 3)+rir2r3/(r (2)r (3))+r2r3/r (2), AMAImE A He.
r ‘(3)={r" #2,j=1 F| 3 KA (1/2)
={rj*2,j=1 B 3 RFA (1/2)=r (3), Ak
dvdt’ =1, il “ Xt E”
v’ I=dt/dt’ {(2r1v1-v2r 2)-r2v (2))r (3)-(r172-r2r (2))v 3)/r 3)'2},
v’ 2=dt/dt ‘ {(v1r2+r1v2)/r (3)-rlr2v (3)/r 3)'2
+(vIr2"2+2r1r2v2)/(r (2)r (3))-r1r2”°2(v 2)r 3)+r (2)v (3))/(r 2)r (3))*2
-213v3/r (2)+r372v 2)/r (2)"2},
v’ 3=dt/dt’ {(v1r3+r1v3)/r (3)-rlr3v (3)r 3)'2
H(V1r2r3+r1v2r3+r1r2v3)/(r (2)r (3))-r1r2r3(v 2)r 3)+r (2)v 3))/(r (2)r (3))"2
-(v2r3+12v3/r (2)+r2r3v (2)/r ()2},
Al . KR H S
H*2) 5P (dv (3)=0) #=511a3h R(FEIIBNAEE v (3) [1 ZkK], dv (3)/dt=0):
r’ 1=rlvl/v 3)12v (2)/v (3),
r’ 2=r1v2/v 3)+2vIv2/(v (2)v (3))-r3v3/v (2),
r’ 3=r1v3/v B)+r2vIv3/(v (2)v (3))+3v2/v (2),
vV (Q)=(VIM2HV2 2N (172), v (3)=(VIA2+v272+v3 A2)N (172), AInFImg A8 4.
r ‘(3)={r" #2,j=1 | 3 KA (1/2)
={rj*2,j=1 B 3 RFA (1/2)=r (3), N
dvdt’ =1, Frif “ Xt a7
v 1=dvdt’ {(vir2/v (3)-v2v (2)/v (3)}»
v’ 2=dt/dt” {viv2/v (3)+vIv2A2/(v (2)v (3))-v3"2/v (2)},
v’ 3=dt/dt” {v1v3/v (3)+v1v2v3/(v (2)v (3))*+v2v3/v (2)},
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FEF RIS I RIEA B KA, f£5H
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B PR R o

S EEIEINE IR W, A BRI S 2E RTR, U 3 gEERRE (RS 4E &

eI A (R RRHOD  Ab P ]
()3 s % R, MK RS
3 e R R R

A Q) [1 RI={A] [,1 ZEER]j=1 3 3 KA1}, HAEK:
A (3) =(Aj2,j=1 F| 3 KA (1/2), [A B)EAL 1 ZRRI={A] [j,] LRFERK]j=1 F| 3 KA /(A 2,j=1 F 3 KA

(1/2), sy (SALE. KED KE:

r (3) [1 &K1=1{rj [j,] &HeR]j=1 ] 3 KA}, HEK: r3)=(j/2,j=1 F 3 KA (12),
[r G)HANL 1 LR T={rj [j,1 £eFEL],j=1 B 3 RAN/@jr2,j=1 F 3 KA (1/2),

PR (A E. KD K

dr (3) [1 Zk2K]={drj [j,1 ZkFER],j=1 B 3 KA, HAEK.

dr (3) =(drj"2,j=1 I 3 KA (1/2),
IR s3 e dit,
PEES (A E. KB RIS A=

v (3) [1 £k ]=dr 3)/dt [1 Z&R]={drj/dt [j,1 Z&FER]j=1 % 3 KA1}

={vj [j,] &HKR]j=1 2 3 KA},

FE: pB)[1 &%K]=mv (3) [1 &% ]=mdr 3)/dt [1 %]

={mdrj/dt [j,1 Z&F:K],j=1 2 3 3KF1}
={pj [j,] &&FK]j=1 2 3 KA},

BH) =g S8 B4 [M][L] [T (-2)
f(3) [1 Z&K]=dp (3)/dt [1 £kK]={d (mvj)/dt [j,1 LkFEL]j=1 F 3 KA}
={fj [j,1 ZFER],j=1 £ 3 KM},

21



Academia Arena 2020;12(5) http://www.sciencepub.net/academia

W73 (3) [1 Lo T={ (/A 1) [j,1 LeIE2]5=1 B 3 sk A},

BN L] (1)

a (W E)IBE EQ)=HEE(3)a (IR i) [1 26 K]

={(fW a (bR &)/ 1j) [j,1 LeFEAR],j=1 B 3 RA}, ELZ: [L]N (1)

A 3) [1 BRWOBUE =7 (3) [1 K5I A (3) [1 44K

={(ff Aj/f rj),j=1 | 3 KF}, FNZ: AQHEN F [L]N (-1)

A (3) [1 LRI =143 (3) [1 LRI XT A (3) [1 K]

={(fh Ak/R rl-fF AL 1K) [j,1 Ze3E 251, jk1=123 fEFRR AL,

=N AQGEYF LN (-1)

E=0NYAR

F E.003) [1 RRI=EE v (3) [1 RS TR( 7 r (3) [1 LRI E p (3) [1 LK)

={vj (ks pk/Mhi rl-fh pl/ AR r 7T) [j,1 &R, jkI=123 FEFFRANY,

BN [M][L][T]* (-2) JiEE ml fir Q)5 HHGRR): B2 [L]2[T]2

U=kml/r (3) (hr )

ml. m2 i r )51 /1(3) [1 &K]=ml F r 35 MBI m2:

EE: [M][L][T]" (-2)

£51(3) [1 £k 1=((km1/r (3))KfE)m2[1 £8%%]

=km2 {(f(m1/r (3))/i rj) [j,1 ZeFER1,5=1 F 3 KA1 Z%],

k RN [M]N (1) [LI3[T]2, &4Ef:

d"2rj/dt2=g, =1,2,3, g RAHRNKMETRIEIIEE.

R A G (Pgk. MR, OB 2R —30) sl (kB2

FHERIBNRE:  {drj md 2rj/dt"2, A 1j1 B 1j2 A5 b= {mvjdvj, )\ vil B vj2 F14

=m (vj2"2-vj172)/2, SHUERIAIRE: {drj mg, M rjl B rj2 B9 =mg (rj2-rj1), &4ERIENAE. ALRESAISFIE.

SAVEDT: ARTESRIE RGN, BUNIERTR, SRt 1 S YA FEE UL :

md"2r (3)/dt"2=kr (3), k NIRMERE. HMENERT. HaEe. e fispiE,
Hfr ql 85 r G)AL A1 &R]: EME: [M][L]2[T]"2

HL3 1 ZER1=(qLr (3)) [1 6% ]=ql {rj) [j,1 ZeFERj=1 B 3 KAN[1 K )r (3),

ql. @2 FEr G)HIFRHL (1 265%]: ENE: [M] [L][T]"2,

q RN M)A (1/2) [L] (3/2) [T]

FrHLI[1 iR ]=(qlq2/r (3)°2) [1 Z6’K]

=q1q2{rj [j,1 ZeFER]j=1 2 3 KA1 LK) 32,

ql ¥ r Q)AL HLIZ 1 ZRR]: EAR:

E (3) [1 £k 1= {(T(qlrir 3)/m(ict)-Mig0/r 3)/(rj)) [,1 Ze3ER1,5=1 F 3 KA1}, ql B r G)AHIRE

SRIE[1 Z6R]): EAE: HG3)[1 LRI=((qlr G)IEE)q2[1 ZK]/e

=(3 r (3) [1 ZER]XR(ql/r (3)) [1 Lo &) e={(fh r (3)/M 1j) [],1 Z&FEH)j=1 F| 3 KA X3 q1 {1j [j,1 £&FE

K15=1 B 3 KA1 K] (3)

=qL{(fi(k/r 3))/((cl/r 3))/REK)) [, 1 ZFER]j=1 2 3 KA,
AL 2R A1 2eR), #RATSIash (1 LR 4USAH B I3 RE, A A LRI B B )

e~ W ATBE AT
2. I{EFRFREERET] B RA K

()

X FAGIBENR 3 g E R E: 1 (3)\2=r1"2+12/\ 24132
r (3) [1 &R AR T%: cl=cos ffi 1=rl/r (3), slc2=sin ff| 1cos ffl 2=r2/r (3), s1s2=sin ff 1sin ffj 2=r3/r
fige

cl=rl/r 3), sl=r (2)/r (3), slc2=r (2)c2/r 3)=r2/r (3), c2=r2/r (2),
sls2=r (2)s2/r (3)=r3/r (3), s2=r3/r (2),

r (2)=(r2"2+13"2)" (1/2), 1 (3)=(r1"2+1r2"2+r3/2)" (1/2),

FALE r (3) [1 2R R A IEAZ JH — R B«

cl -s1 0 r1xrB3)r2m@3 O

sle2 cle2 -s2 =12/r (3) rlr2/r (2)r 3) -r3/r (2)

sls2cls2c2  r3/r 3)rlr3/r 2r 3) 12/t (2)
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HII3E v (3) [1 Lo 514 A IEAS VA — i e -

cl s1 0 v@3)-v@/wv@3) 0

slc2 clc2 -s2 =v2/v (3) vIv2/v 2)v (3) -v3/v (2)

sls2cls2c2  v3/v(3) viv3/v (2)v (3) v2/v (2)

3| 225188 R(AGHENALE r (3) [1 LK)

r’ 1=r*1rl/r 3)-r*2r 2)r 3), 7 2=r*1r2/r B)+r*2r1r2/(r 2)r (3))-r*3r3/r (2),

r’ 3=r*1r3/r 3)+r*2r1r3/(r (2)r (3))+r*3r2/r (2), NI,

r ‘(3)={r’ #2,j=1 F| 3 KA (1/2)

={r*i"2,j=1 F 3 KA (1/2)=r*(3), A

de¥/dt” =1, dv/dt” =1FriH “4axtitE” v’ 1=dt*/dt” {v*1rl/r (3)-v*2r (2)/r (3)}

+dt/dt” {(r*1rl-r*2r (2))/r 3)-(c*1rl-r*2r (2))v 3)/r (32},

v’ 2=dt*/dt’ {v*1r2/r 3)+v*2r1r2/(r (2)r (3))-v*3r3/r 2)},

+dt/dt”  {r*1r2/r (3)-r*1r2v (3)/r ) 2+r*2(vIr2+r1v2)/(r 2)r (3))

-r*2r1r2(v (2)r 3)+r (2)v (3))/(r 2)r (3))"2-1*3r3/r (2)

+r*3r3v (2)/r )2}, v’ 3=dt*/dt’ {v¥1r3/r B)+v*2rlr3/(r 2)r (3))+v*312/r )},

+dt/dt”  {r*1v3/r (3)-r*1r3v (3)/r (3" 2+r*2(v1r3+r1v3)/(r (2)r (3))

-r*2r1r3(v (2)r B)+r (2)v (3))/(r (2)r (3))"2+r*3r2/r (2)

-r*3r2v (2)/r )2}, AHBER SR, AR L. EEROLSK L H R E)

Hi* 2" e (dv (3)=0) 5B B) RESEENEE v (3) [1 LK]):

r’ 1=r*1vl/v 3)r*2v (2)/v (3), 1’ 2=r*1v2/v B)+r*2vIv2/v (2)v (3)r*3v3/v (2),

r’ 3=r*1v3/v 3)+r*2vIv3/v (2)v (3)+r*3v2/v (2), v 2)=(v1N2+v2 2N (172), v (B)=(vIN2+v2/2+v3 )N (1/2),
A Mg AL 46k

r ‘(3)={r’ #2,j=1 F| 3 KA (1/2)

={r*i"2,j=1 F 3 KA (1/2)=r*(3), A

de¥/dt” =1, dvdt’ =1, FriE “Zaxfi A~

v’ IE=dtR/d {(vEIvI/v (3)-v*2v (2)/v (3)}+dt/dt” {0},

v’ 2¥=dt*/dt” {v¥1v2/v B)HvF2vIv2/v (2)v (3)-v*3v3/v (2)}+dt/dt” {0},

v’ 3F=dt¥/dt’ {v¥1v3/v (3)+v*2viv3/v 2)v (3)+vF3v2/v (2)}+dt/dt” {0},

A BRI 2 AR, ol .

2 r*(3) [1 &K= (3) [1 K]

3] 225188 R(AGHENAE r (3) [1 LK)

r’ 1=r17°2/r 3)-12r 2)/r (3), 1’ 2=r1r2/r 3)+r1r2"2/(r 2)r (3))-13"2/r (2),

r’ 3=rlr3/r 3)+rir2r3/(r (2)r (3))+r2r3/r (2), AMAImE A He.

r ‘(3)={r" #2,j=1 F| 3 KA (1/2)

={rj*2,j=1 B 3 RFNA (1/2)=r (3), Nk

dv/dt’ =1, Frif “4axsi e ”

v’ I=dt/dt’ {(2r1v1-v2r 2)-r2v (2))r (3)-(r172-r2r (2))v 3)/r (3)2},

v’ 2=dt/dt ‘ {(vir2+r1v2)/r 3)-rlr2v 3)/r (32

HV1r2"2+2r1e2v2)/(r (2)r (3))-r1r27°2(v (2)r 3)+r (2)v (3))/(r (2)r (3))*2

-2r3v3/r (2)+3°2v (2)/r )2}, v’ 3=dt/dt’ {(v1r3+r1v3)/r (3)-rlr3v (3)/r (3)"2

H(V1r2r3+r1v2r3+r1r2v3)/(r (2)r (3))-r1r2r3(v (2)r 3)+r (2)v 3))/(r (2)r (3))*2

-(V2r3+12v3/r (2)+12r3v (2)/r (2)°2}, RPN ST, AR A A KRR H s

H*E]” HPE (dv 3)=0) F=5EF) R(FETEFNNEE v (3) [1 &K], dv (3)/d=0):

r’ 1=rlvl/v (3)12v 2)/v (3), 1’ 2=r1v2/v (3)*+r2v1v2/(v (2)v (3))13v3/v (2), r’ 3=r1v3/v B)+r2v1v3/(v 2)v
B)H3v2/v (2), v (2)=(VIN2+v2 )N (172), v (3)=(VIA2-+v2A2+v3 2) (1/2), AN ms Ax .

r ‘B3)={r’ j2,j=1 F 3 KA (1/2)={rj*2,j=1 F 3 KFI (1/2)=r (3), A,

dt/dt’” =1, Frif “4axtuiE)” v’ 1=dvdt’ {v1~2/v (3)-v2v (2)/v (3)}, v’ 2=dt/dt’ {v1v2/v (3)+vIv2 2/(v (2)v
(3))-v3°2/v (2)}, v’ 3=dt/dt’ {vIv3/v G)HvIV2v3/(v (2)v (3))+V2V3/v (2)}, AR ABEI 25 B0As, Toh S ES i,
HELESAFEEL, ATonlsat, MNESEshRK: e .« shE |« hEE SrsEA
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3. XT 4 ZERFE 1 QRN B L LR KF RHE

B2, iy HR 3 4esia), o nRi
JEECHALE, LA, ARARTE AN 2
CIF 2225 gl AT LS (L. X, Fsibi s/
S GHEAH L, AT, AR RO G
N NS HAZD) b A, A EA S
Ao XHF 4 4EN S 1 RRHER S BB R, Bl
HI A8 R AR AR I AR e, xR R 518
AR, WHHMNALE 1 8R4 T7 R A2 A R IE
AR R RIE A RIS AR 2648 e, 3 4ERE
MIHRIEA, WEAUEEON 4 e 25 AR R .
TR R LR, BRI HAR L Y R AL e
A, T2 A A R AR AR AL, o 53 SCRAR T i
ANy RT “HipERE” KRS

ANRW “T13 50E 7 —3C, gy
25 AR RAR S, B, JHRE AR,
MR e i B (e 3 4E=s1a],
IR 3 4E2 ()% IR ED - NG 5%
RNSRERZAMSE RE AR, LIRSH R
()R AB AT AR (1 A o

IEFRALERS RGOS 255 R AR 2 REE . Bl
BAE, BN, st mBlRER. SiEATE, K
Ro BRI A “EE” R, B2 Eingl. =
O )5, FHE SRR R AR, 2R, A
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B EIng. ETARXHEMN, AADGE 3 4R R
BRI R AL, TR 4 e 2 i AR R 2 2K
IR (A2 Ak . (B RE R PR T2 L R PR T i
. SAWEERARRHERR I RS K TE

FAXHE S —VIiZ sl #2055 &I, IE Tt —
Dash ML Aa e SH R BhrR. Gy
FiINN: BHER BIRRSIETCR (BBt
WD o A 3 dEslalpie (&) KE (RE R
RHESTENSE) AT R AR E, B
TR E A FIRL T Ri85) .

A 275 22 AR BR 2 18] (A th R T 3 42 ) 2
SIIEBNRE R TT AR LA S IE AL H— R PR RIA «
RS Iash, At 3 4E A5 e sl
JE R4 T 1) A% S 2H B TE A I — i [ 2 2 A )
WA T ARBIE ARG 83, et 3 4EE )
FGIEB)IE (ME) RKESTTRZAMRIIER
AR R RIA B A . T HAT I 22 725 i OS5
s JKEIEH R B IER TS AL S XA
R QYR R P

EFHNE “HMARS” , BN SR
VAR ELAE FIAS R 208 (1 2000 AL R G AEARAT
B RGN, LA 2 S B R o S B A BT
BEE. hE. MaEBETE. FNNANEHRS
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