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

(511) depends ([p,v],t);
(%01) [p(t),v(t)]

1 Eq.(26)

(%$12) gamma: 1/sqrt(l1-v~2/c"2);
1

(gamma)
v
c2
(%13) P: gamma*m*v;
myv
(p)
v
c2

m I77V2
(%$04) 7
V2 2 3/2
1%
1-— 02 1-—
02 (;2
Test
(%15) 1/gamma™2+v~2/c”2;
(%05) 1
2 Eq.(28)
(%16) H: m*c*2*gamma-m*M*G/r"2;
c2m GMm
(H) -
] v2 ré
C2

(%17) diff (H,v);
myv

c2

3 Eq.(60)

(%18) gamma_1l: (m(rl)-(rl_d"2+rl”2*phi_d~2)/c”*2)*(-1/2);

1

12+ r1?
m(rt)-——%
o2

(%$19) E60: diff(1/gamma_1,rl);

(gamma_1)

d 2 9,2 r
dri m(r) - o2
(E60)
12+ r1?
2 \/mm)_d2
c
4 Eq.(61)
(%$110) E6l: diff (gamma_1,rl);
d 29,2 rl
dri m(rt)- o2
(e B 3/2
1,2 +¢ 42 r1?
2\m(rl)-——
2
5 Eq.(66)

from (57):

w
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(%1i11) E57: gamma_1*diff (m(rl),rl) + m(rl)*diff(gamma_1,rl) = diff(l/gamma_1,rl);

d 24 r1 204211
d m(rt)|———m(rl)- ——— -4
drt m(r1) drt c? drt m(r1) o2
(E57) - 2 =
12+ r1? 1124 2r2 1,2 +¢ 2 r1?
\/m(r1)—2 2lm(r1)-—2 % 24/ m(r1)-————
c c2 c

Re-insert gamma_1
(%112) E57a: ratsubst (Gamma_1l, gamma_1l, E57);

d d
(I3 c?m(rt)-2I4 c?) [W m(r1)]—2 I3e2rim(rt) TIyc? [W m(r1)]—2 Iy o r
(E57a) — =

2C2 202

(%113) E57b: solve(E57a, diff(m(rl),rl));
d 22942 rim(rl)+2 42 rl

(E570)  [=m(rl) = g
dri I2c¢2m(r1)-c®

(%114) E57c: factor (E57Db);
29021 (M2m(r1)+1)

(E57c) [Lm(n)—
dri c(r2m(r1)-1)
6 Eq.(70)
(%115) E68: L = 'gamma_l*m*rl~2*phi_d;
(E68) L=gammay m gy ri?

(%116) E69: E6872/('gamma_1"2*rl1"3*m"2);
L2 >
(E69) ———F— =41
gammay? m? r13
(%117) factor (ratsubst (lhs (E69), rl*phi_d”2, E57b));
212 (I2m(r1)+1)

d
(%017) —_— =
o [dr1 m(ri) 5

c? gamma;2 m? r1® (F'42m(r1)-1)

7 Strategies for solving Eq.(66/67)
(%$118) E57d: first (E57c) *c”2* (Gamma_1"2*m(rl)-1);
(£57d) ¢ (I'42m(r1)-1) [ﬁ m(r1)]:2 e r1 (I'y2m(r1)+1)

(%119) E57e: ode2 (E57d, m(rl), rl);

2c2log(L2m(r1)+1)-T12c2m(r1) 42
(E57e) - =——+%cC

(%120) ES57f: solve(E57e, m(rl));
2c2log(I2m(r1)+1)+T12 042 r12 +2 %c T2 g 42

(E57F) [m(rl)=
F1262
(%121) expand (%) ;
2log(T2m(r1)+1) 42112 2 %c p 2

(%021) m(rl)=
[m(r1) ry c2 c2

Alternatively:
(%122) E57g: solve(E57d, m(rl));

d
2 2
c [dr1 m(r1)]+2<pd r1

(E579) [m(r1)= 1

d
F12c2[—m(r1)]—2 I'2¢2r1
dri
(%123) E57h: solve(E57d, diff(m(rl),rl));
2202 rim(rl) +2 42 ri
1

r2¢2m(r1)-c?

d
(E57h) _— =
[dr1 m(ri)
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Constant m(r1)

(%124) m(rl) := 1;
(%024) m(r1):=1

(%$125) ev (E57e) ;

2log(T42+1) c2-I2c2 g2
(%025) - =+ %C
2I2 942 2

(%$126) solve (%, Gamma_l1l);

w
w

2°/i\/mc 2%i,/log(I'12+1) ¢
(oze)  (Iy— V2%iyflog(T2+1)e V2% \Jleg(Ti¥41)c

- , [y=
\/godz r12 42 %c 42 - c2 \/cpdz r12 +2 %c g2 - c?

(%127) E67i: ev(E579);
1
(E671) [1=———]
r,2
4
(%128) solve (%, Gamma_1);

(%028) [ Iy =-%i, I'{ =%i]

($129) ev (E57h);
24202 r1+2 942 r1

(%029) [o
['12 c2_c?

(%$130) solve (%, Gamma_l1l);
(%030) [F1 :—0/0in1 =%i ]



