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

(%11) depends ([gamma,vl],rl);
(301) [I'(r1),vi(r1)l

1 Eq. (48)

(%12) E48: diff (gamma*m(rl), rl) = diff(l/gamma, rl);

(E48) m(r1)[ﬁf]+[ﬁm(r1)]1“:_%

(%13) gamma: (m(rl)-v1l~2/c”2)~(-1/2);
1

2

(%14) ev (E48) ;

d 1 ddr1 m(rt) vi2 d !
(304) m(r1)|dri vi2 |F———=Am(r1)-——|| d 11 V12
m(rl)- v12 c? m(rl)—-—-
c? m(rl)-—— c?
o2
(%1i5) E48a: ev(E48, diff);
d d
2V1( V1) 2v1( v1)
d m(r1)| _d " drt d B drt
Wm(ﬁ) a7 m(r1) 2 _7dr1 m(r1) — Q2

(E48a)

V12 - 12 3/2 - V12
m(rl)-=5 2[m(r1)— . ] 2 fm(r1)-—
C (;2 [

re-insert gamma

(%1i6) E48b: ratsubst (%gamma, gamma, E48a);
d d d d
3 _a 2_.3.2 _9a 2
2y m(r1)v1[dr1 vi|+(2vcc-v° ¢ m(r1))[dr1 m(r1)] 2'yv1[dr1 v1] yc [dr1 m(r1)]
(E48D) -
2 C2 2 CZ
(%17) E48c: expand(E48b/'%Sgamma*2*c”4) ;
(2a8c) 24262 m(r1) v1 9 1|2 c*m(r1) Lm(ﬂ) +2¢* Lm(ﬂ) =c* Lm(ﬂ) —22vi|-4 v
dri dri dri dri dri

2 Final form of (48) or (57), resp.
(%$18) E48d: expand (E48c/c”4);

d d
2
2vm(rt) v1[ v1] 2V7[dr1 v1]

(E48d) a 2m(rt) Lm(ﬂ) +2 Lm(ﬂ) :Lm(ﬂ)
o2 7 dri dri dri c2
3 General solution of (57) (transcendental eq.)
(%19) ode2 (E48d, m(rl), rl);
2c2log(v2m(r1)+1)-~+2 cEm(rt
(309) - of (1) +1) ( ): d vidr1 +%c
242 y1 dri1
4 Solution in plane polar coordinates
(%110) vl: sqgrt(r_d”"2+rl1”2*phi_d~"2);
(v1) P FegR 1P
(%ill) E48e: ev(E48d, diff);
d d 27292 rim(r1) 4 2942 r1

8e -2 — / = -4

(E48e) ot m(r1)[dr1 m(r7)]+2[dr1 m(r1)] 2 ar m(ri1) 2



425 (3) .wxm
(%112) E48f: ode2(E48e, m(rl), rl);

2c2log(v2m(r1)+1)-~2cEm(r1) 12
(E48F) - =——+%C
272 (sz 2

(%113) E48g: expand(E48f/c”2*2*phi_d»2);

2log(v2m(r1)+1) 4212 2 %c 42
(B489) m(r1)— = 7
,Y2 62 2

(o

(%114) Al: factor (rhs(E48g));
wg? (r12+2 %c)

o2

(%$115) E48h: lhs (E48g) = Al;

2log(v2m(r1)+1) @42 (r1?+2 %c)

(E48h) m(rl)- =
42 2

C
4.1 Replacement of %c by C

(%$116) E48i: expand(ratsubst(C, 2*%c/c”2, E48h));

2log(v2m(r1)+1) @42 r1?
(E481) m(r1)- = 7Lc(pd2
72 c?

(%117) E487j: lhs(E481i) = factor (rhs(E481i));

2log(v2m(r1)+1) w2 (r12+Cc?)

(E483) m(r1)- =
42 2

C
4.2 Determination of %c from m(r10)=m0

(%$118) E487j: ratsubst(m_0, m(rl), E481i);

2log(v2 mg+1)-v2my @2 r12+Cc? p4?
2 - 2

(E487) _
v c

(%119) E48k: ratsubst(r_10, rl, E487);

2l0g(72 my+1)-12mg @42 (1192 +Cc?)
(E48k)  — =
¥2 2

C

(%$120) E481: ratsubst (phi_d0, phi_d, E48k);

2log(v2 my+1)-v2my  phi_d0? ryy2+C c? phi_d0?
(E481) — =
72 CZ

(%121) E48m: ratsubst (%gamma_0, %gamma, E481);

2log(192 my+1) 12 mg  phi_d0? ryy2 +C c? phi_d0?
(E48m) — _

’Yo2 C2
(%$122) expand (solve (E48m, C));
ro?  2log(v12 my+1) my
(%022) [C=- _ 1
c? Y92 phi_d0? phi_d0?

5 Inertial system

(%123) vl: rl_d;
(vl) I’1d

(%124) E48e: ev(E48d, diff);

(Ba8e) 2 [ﬁ m(r7)]—72 m(r1) [ﬁ m(r7)]:ﬁ m(r1)

(%125) solve (E48e, m(rl));

1 d
(%025) 1)=—%,——m(r1)=
° [m(rt) 2 an m(r1)=0]1
(%126) E48f: ode2 (E48e, m(rl), rl);
(E481) m(r1)=%c



