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

> read "EFE" : read "SFE" :read "fids" :read "eqs2" :read "Seneqs4" :

>eql42] = expand( (mu + (136 ) -omega-omega)P[ -a, b]-theta[ -B]| = (;

¢]-omega[ ¢, b]-theta[ - B] + ( thgta )-P[—a,b]mu[—B]) - T(%):
b 16 b 2_ 1 b 1 b
P, 9’,bH+TPa 0,0 =5 ®, COJC 9’,b+? 0P, 1,
=>
>
;proof complete
_***************************************************
>
>
>
i*************************************
| Equation 44 leading to Equations 45 and 46
_*************************************
| The original eq44 is
>eql44] = (;) -theta- (mu +p- (136 ) -coz) -omegal -a, b]-theta[ -B] — (‘1‘) -omega[
-a, d])-omega[ -d, c]-omega[ -c, b]-theta[ -B] + ( ( ; ) -theta-theta — omega-omega
+ (3‘ ) “(mu+3-p) )omega[ -a, c]-omega[ -c, b]-theta[ -B] + ( (392 ) -theta-theta
-omega-omega + (mu +p- (136 ) -omega-omega) : ((mu;3p) — 2-omega
-omega) ) ‘P[-a, b]-theta| -B]=0:T(%);
2 2 2
%6 (u+p—l3—6 ® ) o, bG’,b—%(oa dwd ‘o, be;b+ (%6 —® +—u
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if o =0=>0w0=0
ab
Author: Peter Huf
| file 5 - eqs 44-48 - complete

) -omegal -a,

(1.1)

(1.2)



;We start with eqs 42 and 43:

>eql42] = expand( (mu - (16 ) -omega-omega)P[ -a, b]-theta[ -B]| = (

1)-ome al -a, c]
3 2 gl

-omega[ - ¢, b]-theta[ - +(theta)~P ~a, b]-mul - B]) L T(%):

p,"e ,u—=-P, "0, 0P, u, (1.3)

16

> eq[43] = (; ) (mu +p- ( 3 )'032)'Omega[—a,b]~theta[—B] +theta-((1;2)

-omega-omega - (;) “(mu—+p) ) ‘P[-a, b]-theta[ -B] + ( (S) -theta-theta — (i)
-omega-omega + (é) “(mu+3-p) )P[ -a,b]-mu[-B] + (g ) -theta-omegal -a, c]

-omegal -c, b]-theta[ -B] — (41‘ + k) -omegal -a, d]-omega[ -d, c]-omega[ -¢, b]
-theta[ -B]=0: T(%)'

A R L T I (LA™
—%OJZ‘F%H'F%p)Pabu;b_'_%ewacwcbe;b_(%
-l—k)a)admdcmcbebzo

(> eq[43]: T(%);

%(u+p—13—6m2)mabe,,b+e(1’¥w2—%u—%p)}’abe,.b+(%92 (1.5)
—%0) +iu+;p)PabM,'b+%emacwcbe;b_(%
+k)(nad0)dc(x)cb9,.b=0

> temp = expand(theta-eq[43]) : T(%);

200,00+ 00,0, p- 2000, "0, + -2 0"P, 0,0 (16)
~20'P, "0, u—20"P, 0, p+ TP, 00— 0r, "0




=> temp3 = isolate(eq[42], theta-P[ -a, b]-mu[ -B]) : T(%);

0P, n,=3P,"0 ,u—16P, be;bmz—%ma ‘w0."0, 1.7
=> temp4 = subs(p =0, expand( TEDS(temp3, temp))) : T(%);
%ezma ‘o, bG’,b—l-% GzPa be;bm2+%ema be’,bu—%ewzwa be),b 1.8)
—%ema ‘o, 0, be,.,,—ema ‘0,0, be’.bk+%Pa bm49).b
_13—4Pa bu(oze;bJr%Pa buze’.b+0)20)a ‘o, be;b—%uma ‘o, ”e,.b=o

=> eq[44] == subs(p =0, collect(expand(temp4), [omega[ -a, b], theta[ - B], omegal[ -a, d],
omegal -d, c], omega[ -¢, b], omegal -a, cl, P[ -a, b]], distributed’)) : T(%);
1 2 21 1 32 2 2
(? 6+ _Z“) 0,0, "0, + (-Z e—ek) 0,0, 0, "0 ,+ (Te ®  (19)
32 4 14 2 1 2 b Loy 8 g2 bg -
+3(o 3u0)+2u)Pa 9’.b+(29u 360))(oa 6.,=0

=>pr00f[eq44] = eq[44]: T(%);

"o, + (ﬁ 0’ (1.10)

LZ Z_L c b _i . d c
(39+(o 4ujo)a ®, 9),b+( 49 Gk)(oa ®, ® 9

C
32 4 14 2 1 2 b Lau_2 g2 bg =
—|-3 ® 3 uco—i—zu)Pa ey.b+(2eu 36co)0)a 0.,=0

>

| contracting with w “
> proof [ eq44c] = expand(omegala]-proof|eq44]) : T(%);

%(o“Gzo)acmcbe;bJr%(oaezPabe’,b(onr%m”GmabG;bu (1.11)
—%w”Gwza)abe;b—%waemadwdc(ocbe;b
—waewadmdcmcbe;bk+33—2w“Pab(;)49;b—£0)aPa buwzeb
+%(o “r, buze’.b+0) “cozoaa ‘w,"0, %m “Wo , ‘o, "0 ,=0

(> eq[42]: T(%):

P, e, 13—6Pab9 , 2=%wacwc”9;b+%9Pa”u;b (1.12)



> temp = isolate(eq[42], theta-P[ -a, b]-mu[ -B]) : T(%);

2
0P, "u,=3P,"0,u-16P,"0 0"~ 0,0, 0, (1.13)
> proof [eq44b] = expand(TEDS (temp, proof[eg44c])) : T(%);
2 2 2
%(o ‘0o, cmcbe;bJr%w ‘op, be;b(o +%(o “do be’.bu (1.14)
2
—%waew a)abe;b—%maewadwdc(ocbe;b
—waewadoodcmcbe;bk+33—2w“Pabw494b—£0)aPa buw29 b
2 2
+%0)“Pabu 0,to ‘0o, chbe;b—%m“uma Ccocbe;b=0
=>
>
_>pr00f[eq44c] = expand(TEDS(omega[a |-omega[ -a, b]1=0, proof [eq44b])) : T(%);
2 2 2
%w ‘0o, Cmcbe;b+%w ‘ep, be;bm —%a) “do dmd"’wcbe;b 1.15)
—waewadoodcmcbe;bk+33—2w“Pabw494b—£0)aPa buw29 b
2 2
+%0)“Pabu 0,to ‘0o, chbe;b—%m“uma Ccocbe;b=0

=> proof [ eq44d] = expand( TEDS(omegala |-omega[ -a, c] =0, proof [eq44c])) : T(%);

% ® “GzPa be,.b(oz— % o ‘00, d(od ‘o, be;b—(o “do d(od ‘o be;bk (1.16)

+33—2 o ‘P, bw46’,b—13—4 ‘P, buwze’,b—i-%a) “P, buze;b=0

=>pr00f[eq44e] = expand(TEDS(omega[a |-omega[ -a, d] =0, proof [eq44d])) : T(%);

Fowr, o0+ 0 r,  o'e,~ o P, uo'e, (1.17)
-l-%(o ‘P, buze;bZO

_>pr00f[eq44f] = expand(TEDS(omega[a ]-P[ -a, b] =omega[ b ], proof [eq44e])) : T(%);
% 629’,,70)2(0 by % 0)49)],(0 b

_>proof[eq44g] := collect( proof [ eq44f], [omega[b], theta[ - B]], distributed”) : T(%);
( 32 2232 4 14 2 1

96m+3w 3um+2u)m 0.,=0 (1.19)

> eq[45] = proof [eqd44g] : T(%);

- ue'e 0+ 2 wle 0 "0 (1.18)




[proof of eq45

From eq45, if(x)be’,b # 0 then
> eq[46] == collect( (op(1, lhs(eq[45]))) =0, [omega, mu], distributed”) : T(%);
32 22,32 4 14 2 1 2
99m+3(o 3u(o+2 =0 (1.21)
[ which is eq46
>

| end of proof eqs 44 and 45 and 46
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| Equations 47 and 48

sk ok s sk sk sk sk sk sk s ke sfe sk sk sk sk s sk s sk sk sk sk s sk s sk sk sk sk sk sk sfe sk sk sk sk sk sk s sk sk sk sk sk sk sk skeosk sk skeoskeskoskosk

>

[ Two different possibilities appear from eq45:
case 1:

> Heq[46] = ( ( 392 ) -theta-theta-omega-omega + (mu +p— (136 ) -omega-omega)

_ (W _2.Omega-omega) ) =0:T(%),;
;leads to eq4d7:

— (64 38
>eql47] = 3 -omega-omega-omega-omega — 2-mu-omega-omega — 3 -p-omega
-omega + p- (mu —I—p)) =0:7(%);
64 4 2

5 —2Uu® —33—8p(02+p(u+p)=0 (1.22)

;Time propogation of eq46 leads to:
> temp = dotT (eq[46]) : T(%);

674 0 dottheta 0)2 + % 92 o dotomega + 1§_8 0)3 dotomega — 13—4 dotmu 0)2 (1.23)
- 23—8 U o dotomega + W dotmu =0

=> temp2 = TEDS(dotmu =-mu-theta, temp) : T(%);

674 0 dottheta (1)2 + 674 92 o dotomega + 1?—8 0)3 dotomega + 13—4 0)2 ou (1.24)

- 23—8 uwdotomega—euzzO




> temp3 = TEDS(dotomega =- g -theta-omega, tempZ) : T (%);

% g dottheta s — 22 6"’ — 228 o'o+ B Wou—0u’=0 (1.25)
9 27 9 9
> temp4 ==factor(TEDS(dottheta == ; - theta-theta + 2-omega-omega — ; ‘mu, temp3) ) :
T(%);
—%9(1280)4+640)292—66u032+9u2)=O (1.26)
;Using eq46:
. 32 4
> temp) = lsolate(eq[46], 3 - ) T(%);
2 4. 3222, 14 2 12
30)—990)+3 0 2u (1.27)

[ > temp6 :=-2-( temp5) : T(%):

—63—4 0)4:67492(02_23_8“@2_’_“2 (1.28)

> eq[47] = tempb :
[ > temp7 = factor(TEDS(temp6, temp4)) : T(%);

-5 0 (640°6" =30 p0’ +944%) =0 (1.29)
> oq[48] = temp7 : T(%);
-5 0 (640°6" =30 p0’ +948%) =0 (1.30)

| either 6 =0 or ® =0 or the bracket is zero, which by lemma 3 proves  ® =0

>

_proof eq48 complete

[ > save eq, "SeneqsS";
[ > PrintSubArray(eq, 1,48, y);
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12, ® =%m‘a‘bwab

"string"
13, "iff(iff(omegal[-a,-b] = 0,omega[-a]),omega = 0)"

_ 1

3 oP,,to,,

18’”a;b

b

“a “a  p A
19u" " g—u" " =R T, u

20, dottheta + % 0 —20 + % w=0

Sy 2 _

«d

1 2
22,mamb—?Pabco +E,,=0

23,Eab=Cabcdu‘cu‘d
_1 e~ d e o
24’Hab_3nae Ccdbfu u

25,P‘abw‘b’fu‘f+%60)‘a=0

“a~d “a o do
26,2 P 0,+3P 0 4=



b e vb
Q) (Db;c_Pa ®

30, dotmu +0 n=0

31, (W+p)du > “+P " bpfb

32’du\a:0

S
3,u, =-—
U fdot

3,u=(cl—1)p+c2o

35, dozomegaab:'% 004y

36, dotomega = - % oo

37,0 (C]p — % c2 (,02) =0

0 NN
38’E<P a bf;b):

L b )
40,P, "u,—8wP T, to, 0.,=0
., b R )
41’—8(Da (,)(1);b+(l)a M;b"'wa C(DC 9’.[,:0
b 16 5 by 2o LI : -
2P, 0N TP, 0,0 =50, 0 0, 0P, Ty,
I 16 2 b 112 5.3 o 5o
43, - u+p—7w)wa OptO T @ T TP 6b+(39
2 2,1 1 0 . 7 1
_§w+gu+3P)Pa hat g 800 "0, Gb—(Z
—|—k)00a‘d°)d ‘0. 776,=0
1 d o X ] b
44’(_29_91\7) o Yo, CO)C e’b—i-(—e _ZH‘F(D)(’JQ C(Dc 0.,
1 8 b R
+(39M_?e°’)‘”a 9b+( 3O Tar TR
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32 4 1
4 == i = [ =
5,(3m+2u+99w 3 OH =0
32 4,1 2,32 22 14 2
46, — o +— U + — - — =0
,30) 2u 960) 3wu

64 4_ 2 64 2 2 28 2
47,30)—u 99c0+30)u

2 2 2 2
32 14 )m‘beb

48,—%9(9u2+64920)2—300)2u)=0 (1.31)

sk s sfe sk sfe sk ske sk sl sfe sk sfe sk ske sk sk sk sk sfe sk ske sk sk skeoske sk sk skeosk sk sk skoskosk

| Equation 48 - double check here - probably not needed here

sk s sfe sk sfe sk ske sk sl sfe sk sfe sk ske sk sk sk sk sfe sk ske sk sk skeoske sk sk skeosk sk sk skoskosk

>

;leads to eq48, by time propogation:

>eq(48] = (mu + (;)p — (490 ) -omega-omega) -omega-omega=0:7(%);
(;w% —% 0)2) ® =0 (1.32)

then either =0 or by lemma 3 ®6=0

case 2:
ifo’o .» =0 then eq44 leads to (with identities (14))

> eq[49] = ( thzeta )'(29'°°'°mega - 6-(mu + p) ) -omega[ -a, b]-theta[ - B] = ((538)
‘theta-0-®-omega + (lw-omega— W)-(w-w-omega—&(mu +p)))-P[

-a,b]-theta[ -B]: T(%);
%9(290)2—614—6;9) coa‘be;b:(ﬁ 0" + (20)2—%u—%p) (290" —6u (1.33)
)

;the LHS of eq49 must vanish since, they are orthogonal:
> eq[50 a] := omegal -a, b]-theta[ - B] =omega[ -a,-c]-P[c, b]-theta[ -B]: T(%);

b cea b
w, "0 ,=0,, P 70, (1.34)
;and
>eq[50 b] := omegal -a, b]-theta[ -B] =eta[ -a,-c,~-d,-e]-omega[d]-u[c]-P[c, b]-theta[
-B]:T(%);
(Da‘be;b:naCde(D\du~chc~be;b (1.35)

| by argument leads to @6 =0
> save eq, "SeneqsS";

>







