425 (3a) .wxm 1/

1) kill(all);
o0) done

) depends ( [gamma, Gamma,vl], rl);

) 1(r1), I(r1), vi(r1)1

1 Eq. (48)

7(%i2) E48: diff (gamma*m(rl), rl) = diff(l/gamma, rl);
d

4 r
(%02) m(r1) (ddﬂ F)+(ddr1 m(r1)) I'=_ dlrjz

?(%iB) gamma: (m(rl)-v1l*2/c*2)*(-1/2);

?(%iS) E48a: ev (E48, diff);
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dri dri c?
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7(%i6) E48b: ratsubst (Gamma(rl), gamma, E48a);
| (%06)
d
2 1 (r1)3 m(r1) v1 (d1 v1)+(2 ¢ I(r1)-c2 T(r1)® m(r1)) ( m(r1)) )
2 ¢?
or(ri)vi (-4 vi)-2r(m) (-2 m(r1)
rt dri
2 ¢?

7(%i7) E48c: expand(E48b/Gamma (rl) *2*c”4);

Cso7) 22 I(r1)2m(r1) vi (d w) A T(r12 m(r1) (ddﬁ m(r1))

ri

+2 ¢t (dd1 m(r1)) c* ( m(r1)) —2c? v1 (dd1 v1)

(]

2 Final form of (48) or (57), resp.

\C

?(oi8) E48d: expand(E48c/c”™4);

(%08) Py (ddﬂ V7) -I(r1)?m(r1) (ddr1 m(r1))+2

c2

i 4
(ddn m(r1))=ddr1 m(r1)—2 1(d21 1)

Cc

- 3 General solution of (57) (transcendental eq.)

(%1
(%0
]

4 Solution in plane polar coordinates

o\°

) ode2 (E48d, m(rl), rl);

9
9) false

o\°

TN

(%110) vl: sqrt(r_d*2+rl”2*phi_d~"2);
(3010) \/rd2+<Pd2 r12

7 (%i11) E48e: ev(E48d, diff);

(3011)  —-I'(r1)2m(r1) (ddﬂ m(r1))+2 ( m(r1))

2 g2 r1 T(r1)? (r1)

; m(r?)-

2¢d ri

C
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(%112) E48f: ode2 (E48e, m(rl), rl);
(%012) false

5 Inertial system

113) vli: rl _d;
(5013) riq4

o\°
}_l

?(%i14) E48e: factor (ev(E48d, diff));
d d
(3014) —<F(r1)2 m(r1)-2) (d” m(r1)): g (1)

7 (%i15) solve (E48e, m(rl));

1 d

(%015) [m(ri)= ’ m(r7)=01]
i ( ) F(r1)2 d r1 ( )
7 (%il6) EA48f: ode2(E48e, m(rl), rl);
(%016)  m(r1)=%c
- 5.1 Alternatively
7(%i17) Gamma (rl) :=ev (gamma) ;
- (%017) I(r1):=ev(F)

7 (%118) E48e: factor (ev(E48d, diff));

(ddn m(r1)) (2 r14°-c® m(r1)) 4

= 4 m(r7)

r142-c®m(r7)

7(%i19) E48f: solve (E48e* (rl_d*"2-c”2*m(rl)), diff (m(rl),rl));

d
%019 — =
7( 019) [ m(r1)=01
7 (%120) ode2 (E48e,m(rl),rl);
(%020)  m(r1)=%c
L]

5.2 Check eq. (66)
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7 (%121)

(%021)

7 (5122)

(5022)

El: -1/2*Gamma (rl) *2*m(rl)+1=-1/2;

. m(r1) _ 1

2 <m(r1)— rl‘f) O

E2: expand(El/Gamma (rl)"2);
m(r1)? m(r1) r1g? 1P
2r1?  2c2m(r1)-2r142 2

c2

2m(rt1)-

E3: solve(E2, m(rl));
3f1d2

2 ¢c?

[m(r1)= ]

. (100)

kill (vl);
done

E100: 14m(rl) *Gammal (rl) *2=0;
Gamma1(r1)2 m(r1)+1=0

Gammal (rl) :=(m(rl)-v1i~2/c*2)*(-1/2);
-1

Gammat (1) :- (m(r1)— ik ) 2

C
solve (ev(E100*Gammal (rl)~2), m(rl));
v12

[m(r1)= ; ]
Cc

+m(r1)
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