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- 1 Equations

7 wil) kill(all);
(%00) done

7 (Wil) E3: d2 = (x"2-1)*L"2/ (m*r23)-x"2*LA2/ (alpha*m*r"2)+L 2/ (m*rn3) ;
x2L2 (x?-1)L? |2

+ +

2 3

(%o1) d2=- -

omr mr mr

7 (®i2) E3a: ratsimp(E3);
(r-o)x?L?

(%02) d2=- -

omr

7~ (%i3) E3b: expand(ratsubst(L"2/(m~2*M*G), alpha, E3a));
x2L2 mx2GM
3 2

(%03) d2=

mr r

7 (Wi4) E1l: m*d2r = -m*M*G/r~2+L"2/7 (M*rA3)-3*G*M*LA2/ (m*cA2*r4) ;
3GL%M mGM+L2

cZmr? 2

(%04) d2r m=- 3

r mr

- 2 Comparison of Egs.(3),(11)

~ (®i5) E12: rhs(E3b) = rhs(El1l);
x?L2 mx?2GM_ 3GL?M mGM+L2

3 2 cZmr? 2

(%05)

3

mr r r mr

7~ (®i6) El2a: First(solve(El2, x~2));
(3G L%+c?m?r?G)M-c?rL?

c2m?2r2GM-c?r L2

(%06) x2=

7(iT7) Az —mAMFG/rA2+LN2/ (m*rA3) ;
L2 mGM

(%07) 3 5

mr r

7 (hiB) El4: X2 = 1-3*GHMFLA2/(A*M*CA2*r 4 ;

3GL2M
(%08) x2=1-
20 4 L2 mGM
C -
mr3 r2

7 (®i9) ratsimp(El2a-E14);
(%09) x2-x2=0

- 3 Plots
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" (%i10)
(%010)

o (ill)

(%o1l)

7 (%i12)

(%012)

 (%il3)

(%013)

o (%ild)

(%014)

7 (%i15)

(%015)

7 (%i16)
(%016)

7 (%il7)

(%017)

7 (%i18)

(%018)

7 (%i19)

(%019)

kill(x);
done

E16: xx: 1+3*M*G/(c"2*alpha);
3GM 1
>t

o C

xx: expand(ratsubst(L™2/(m"2*alpha), G*M, xx));
3L2

—+1

o2 c2m?

E17: xE2a: (expand(ratsimp(rhs(El14))));
3GL2M . cZm2ricM c2rL?
cZm?r2G6M-c?rL? c?2m2r26M-c?rL? c2m?r2G6M-c2rL?

XE2b: factor(ratsubst(L"2/(m"2*alpha), G*M, xE2a));
3L2+c2m2r2-qc2m?r

cZm?r(r-a)

XE2: (3*L"2)/(cr2*m 2*r*(r-alpha))+1;
32

+1
cZm?r(r-q)

ratsimp(xE2-xE2b);
0

XE: sqrt(xE2);

2 1

V 3L +1
cZm?r(r-q)

theta: 1/x*acos(1/epsilon*(alpha/r-1));

[
.
acos
€

X

thetal: ev(theta, [x=xx]);

|
-
acos
€

3L2
2c2m2

+1

(03
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 (%i20)

(%020)

Y (%i21)
(%021)
Y (%i22)

(%022)

7 (%i23)

t23)

373

theta2: ev(theta, [x=xE]);

3L2
c2m2r(r-o)
thl: ev(thetal, [alpha=1, epsilon=0.3, L=1, m=1, c=10]);

1
100 acos(3 -333333333333334 (— 1))
r

103

th2: ev(theta2, [alpha=1, epsilon=0.3, L=1, m=1, c=10]);

1
acos(3 -333333333333334 (— 1))
r

- plot2d:
plot2d:
plot2d:

\/3+1
100(r-1)r

wxplot2d([thl,th2], [r,0,1.5], Ly,0,5],

[ylabel, "theta'™], [legend, "x from x theory'™, "x from Einstein th
expression evaluates to non-numeric value somewhere iIn plotting rz
expression evaluates to non-numeric value somewhere iIn plotting rz
some values were clipped.

5 . . . .
x fromx theory ——
4 ¥ from Einstein theory ——
3
e
c
= 2
1
0




