($11) kill(all);
(%00) done

(%11) depends ([pl,ql,p2,92,rl]l,t);
(501) (p1(t),al(t),p2(t),q2(t), r1(t)]

1 Hamilton equations

(313)  HL(H,q,p) := diff(q,t) = Aiff(H, p);
H2 (H,q,p) := diff(p,t) = -diff(H, q);
d d
(502) L Qi p)i=——q=—
° Hi(H, g p):=g7a de
(o3 H2(H,qup)i——p=r-3H
’ r4 R T PT Ty

2 Eval Hamilton equations (inertial system)

(%14) gamma: (m(gl)-pl”2/ (m"2*c"2))"~(-1/2);
1
(gamma)
p1?
m(q1)-
2 m?
(%15) H: m(gl)*gamma*m*c*2-m*M*G/ql;
- c2mm(ql) GMm
mgn)-22 7
2 m?
(%19) E11l: H1(H,gl,pl);
E21: H1(H,g2,p2);
E31: H2(H,ql,pl);
E41: H2 (H,g2,p2);
d 1m(ql
ey g PIm(a))
dt o2 )2
m[m(q1)— szz]
d
(E21) — Q2=
a 9270
czm[im(qw] czmm(q1)[im(q1)]
d dqt dqit GMm
e P 2 2
¢ m(ql)- p1* 2| m(qr)- 2" i 7
=2 2 m(q1)- g
L pp—o
dt p
2.1 Re-insert gamma
(%113) Ella: ratsubst (%gamma, gamma, E11);

E2la: ratsubst (%gamma, gamma, E21);
E3la: expand(ratsubst (%gamma, gamma, E31));
E4la: ratsubst (%gamma, gamma, E41);

d 1:73p1m(q1)

(Ella) —
dt m

d
(E21a) — =S
Y g 870

d
3¢ mm 1[7m 1]
(E31a) a4 1*7 v il v czm[im( 1)] GMm
at P 2 7 dqr M9 12

d
(E41la) — =
G g P20

3 Eval Hamilton equations (polar coordinate system)

(%$114) gamma: (m(gl)—(pl”2+p272/gl”2)/ (m*2*c*2))~(-1/2);
1

22
L2+p12

qt
miql)-—— 5 —
c2 m?

(gamma)




. WXm

(%$115) H: m(gl) *gamma*m*c"2-m*M*G/ql;
. ®mm(q1) GMm
2 T g1
£+p12 q
PR Ll
m(q1)- =5
(%$119) E11l: H1(H,gl,pl);
E21: H1(H,g2,p2);
E31: H2(H,qgl,pl);
E41: H2(H,g2,p2);
d Tm(qt
T p1m(q1)
dt > 3/2
p2 2
m 7q12 +p1
AT
d 2m(ql
I p2m(q1)
dt 5 3/2
p2 2
> 2+p1
" m(q1)- -
2 m?
@ mm(q1)|~Smq1) +— 222 ] 2 [d (1)]
4 ccm|—— —m
(E31) Lp1 da? c? m? q1® dgr "9 GMm
t 3/2 2 - 2
d p22 o p22 +pi? qt
2| a1)- 3" m(ql)- - ——
q 2 m2 c? m?
d
(E41) — p2=0
dt p
3.1 Rei-nsert gamma
(%123) Ella: ratsubst (%gamma, gamma, E11);
E2la: ratsubst (%gamma, gamma, E21);
E3la: expand(ratsubst (%gamma, gamma, E31));
E4la: ratsubst (%gamma, gamma, E41);
3
4 A%pTm(ql)
dt m
3
(E21a) i Z:M
dt mq12
d
3 -2 2
¥°c“mm(ql m 1]
g (‘”[dq1 @), BpPm(al) GMm
(831a)  ——pl= -y ¢ m|————m(ql) -
dt 2 dqt mq13 q12
d
(E41la) —p2=0
Y P



