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| > with(Riemann):with(Canon):
> with(TensorPack) : CDF(0) : CDS(index);
_Chapter XX

Tensor analysis using indices - Senovilla et al. - Shearfree for dust
page 3

o, b=0 =>nE=0

Author: Peter Huf
| file 3-eq41

this file we continue to follow the equations outlined by Senovilla et al. (2007) with the assumptions

for dust

> read "EFE" : read "SFE" :read "fids" :read "eqs2" :read "Seneqs3a" :

>
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| Equation 41
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>

;Proof of equation 41:
>eq[41] :==-8*omegal -a, b]* omega™ omega[ - B] + omega[ -a, b]*mu[ - B] + omegal -a,
c]*omegal -c, b]*theta[ -B]=0:T(%);
—Smabmm’.b+ma Cmcbe’.b-i-coa bu’.b=0 1.1

>eq(40]) == P[-a,b]-mu[ -B] — 8-omega-P[ -a, b]-omega[ - B] + omega[ -a, b]-theta[ - B]
=0:T(%);
80P, o ,+P,"u,+o, "0 ,=0 (1.2)

| Contracting eq40 with ® ““leads to :

> temp = expand(eq[40]-omega[c, a]) : T(%);
"9 ,=0 (1.3)
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> templ == TEDS(P[-a,b]l=gl[-a,b] +ul-al-ulb], temp) : T(%);
wlu, +g, "m0 (1.4)

ca_ b b ca ca
Son , o u u,—8wg, "0, ® +H,o

+o ‘o, ”e),b=o
> temp?2 = Absorbg(templ) : T(%);

0, "not a tensor"

(1.5)
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[ > temp3 = TEDS (omega|c, a]-u[ -a]=0, temp2) : T(%);

b

800 ,0°"+0 ‘0, "0 ,+u,0 =0

a
[ > eq[41] = subs(a=e,c=-a,e=c, temp3) : T(%);

b b
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80, oo,to, o, 06,+o, "u,=0
| Proof of equation 41 - completed:
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>

> PrintSubArray(eq, 1,41, y);

13, "iff(iff(omega[-a,-b] = 0,omega[-a]),omega = 0)"
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die=R Tyt

20, dottheta + % 02w + % w=0

a
19, u e U

d fi2 _
2LP, Py 0, 4 u’+ 3 00,,=0
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~P,,0 +E, ,=0

22, 0,0, — 3
_ c d
23’Eab_cabcdu u
_1 d /
24’Hab_5naec Ccdbfu “u
25Pambuf+£9m”=0
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b bd _
26,2Pa e,b+3pab0‘) ,d_O

a _ a
27, ® ;a—Zdu ®,
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_ 1 cp d..dw, 1
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29, ,,0 c;czPa cocmb;c—Pa mcmc;b
30, w0 + dotmu =0
31, (W+p)du “+P " "p,
32,du ‘=0

;a

fdot

33,u,=-

2

34, u=(cl—1)p+c2w
35,d0t0megaab=-% bow,,
2

390)

36, dotomega = -

37,0 (c]p - % 2 0)2) ~0

b b b 1 b
38,a—t(P“ f},b)zP“ Jdot ,, +® * f,.b—?eP“ L
39,-3P,"0 ‘0, —13P, "0 ‘o, ,+2P, "n,=0



b b b _
40, 80P, "® ,+P, "u,+o, "0 ,=0

4, -80, 00 ,+o, ‘0, "0 +o, "n,=0 (1.8)

[ > save eq, "Seneqs3b";
> read "Seneqs3b" :
[ >




