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| eq72a - time differentiation of SSSeq72

> read "EFE" : read "SFE" :read "fids" :read "Seneqs80" :

NTENY
/Z*p)*‘p"/PsiA2=(3'( Pl:i ) +;—PU~‘p”‘/‘p")*omegaA2:T(%);
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;proof of eq72a: We commence with SSSeq72:
>temp = eq[72]:T(%);
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v v
> templ = expand<6-‘P4- p""+ expand(rhs(temp) — lhs(temp) =0)) : T(%);
6PUY & p"+12¥ 0 pP 2 o p 18 0 pP + 12W w0 pP =2 pP e
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;taking the time derivative:
> temp?2 = dotT (templ) : T(%);
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| Now we use the following identities:

[ > SSSeq72 = ((3* p""2/Psi*2 +1/3) *theta”2-2* (Psi®2 + 1) *omega™2 +1/2*mu + 3

(1.1)

(1.2)

(1.3)

(1.4)



> temp3 = dotomega =0-®- p"" — § 0-w:7T(%);

dotomega=0 wp' — % 0w

> temp4 == ‘dotp" =-"p""-0 -PU : T(%);

dotp'=-p" 0 PU

[ > temp5 = eq[65]: T(%);

" " 12
dotpsi= | -2 _p'p | 3p +% ¥

p' p' s

> temp6 = ‘dotp" =- p'""-theta-PU: T(%);

dot[)”: _p!!/e PU

> temp7 = dotPU=- (1 + p"")-PU-theta: T(%);

dotPU= - (1 +p') PU®

[ > #temp8 :=isolate(eq[20 ], dottheta) : T(%);
[ > temp8 = subs(thetadot = dottheta, eq[ 69]) : T(%);

3p%0

LI12

dottheta =

[ > temp9 = TEDS(mu + p = PU, isolate(eq[30], dotmu) ) : T(%);

dotmu = -0 PU

> templ0 == ‘dotp =-p"-0 -PU: T(%);

dotp=-p'0 PU

> templl = dula,-A]=2- ¥ @ + Psi[-A]-omegala] : T(%):

du “,,a=2‘}'2(02+‘1’;aw a

> templ2 = eq[71]:T(%);
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;Now substituting all of these:

> templ3 = expand[
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expand(TEDS (temp 10, expand( TEDS(temp9, expand( TEDS(temp$,

expand( TEDS (temp7, expand( TEDS (temp6, expand( TEDS(temp35, TEDS(temp4,

expand(TEDS(temp3, temp2))))))))))))))))))) : T(%)

TEDS(templ2, TEDS(PU=p + mu, TEDS(templ 1,
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> templ4 = isolate(templ3, p"") : T(%);
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> convert(templ3, string);
"12*omega”4*Psi*6*mu*p* p"" +48*omega™4/ p" *Psi*6*mu* p" " 2*p+8*omega”2* p"* (1.17)
Psi®4*mu*'p" *theta"2 +8*omega”2*'p'" *Psi*4*p*'p'" *theta"2 +72*omega"2* p""3*




theta"2* p" *Psi"2*mu+72*omega”2* p" *3*theta"2* p" *Psi"2*p+48*omega"2*'p" *
Psi™4*mu*p*'p"" +24*omega”4/ p" *Psi*6*mu2* p" 2-78*omega™4* p" *Psi 6*mu*
p" +6*omegat4*Psit6*p2* p" +24*omegat4/ p" *¥PsiN6o*p 2% p" A2-78* omega4*
p"FPsit6*Fp* p" -4*omega™4*PsiN6*mu* p" -4*omega”4*Psit6*p* p" -162*omega™4*
pUA2*¥PsiM4Fmu* p'-162*omegat4* p" A2 *¥PsiN4Fp* p'-48*omega4* p' ¥ PsiM4F*mu
p'"-48%omega”4* p" *PsiM*p* p" +12*omega™2* p" *PsiM4Fmu2* p" +36*
omega’2*'p" *Psi"4*p/2* p"" +6*omega”4*Psi*6*mu2* p"" +24*omega™4* p" 1 3*
Psi®6+4*omega™4* p" " 2*Psi"6+180*omega”4* p" "4*Psi*4+36*omega4* p" 3%
Psi®*4+108*omega™4* p""5*Psi*2-8*omega4* p" A 2*PsiN4 +72*omega™4* p' N4*
Psi*2-108*omega”2*'p" ~6*theta”2 +9*omega”2* p" *3*Psi"4*mu+9*omega”2*
p"3*Psit4*p-4/3*omega’2* p" 2*Psi4 *theta”2-24*omega”2* p" "4 *theta 2 *
Psi®2 +omega’2* p" *2*Psi*4*mu-3*omega’™2* p" "2 *Psi"4*p-18*omega™2* p" "4 *
mu*Psi*2-54*omega”2* p" *4*p*Psi*2 = 0"

_> temp4 == ‘dotp" =-"p""-0 -PU: T(%);

dotp'= -p" 0 PU (1.18)
> temp5 = eq[65]: T(%);
n 144 2
dotPsi=| - £ ,H —p,p + 3p —|-L Yo (1.19)
p p ¢ 3

> temp6 = ‘dotp" =- p'""-theta-PU: T'(%);

dotp" = -p"® PU (1.20)
[ > temp7 := dotPU=- (1 + p")-PU-theta : T(%);
dotPU= - (1 +p') PU® (1.21)

> #Htemp8 :=isolate(eq[20 ], dottheta) : T(%);
> temp8 = subs(thetadot = dottheta, eq[69]) : T(%);

2 A2
dottheta = > {’Pze (1.22)
> temp9 = TEDS(mu + p = PU, isolate(eq[30], dotmu) ) : T(%);
dotmu= -0 PU (1.23)
> templ0 == ‘dotp”=-p'-0 -PU: T(%);
dotp=-p'0 PU (1.24)
— ‘Pz 2 '
> templl == dula,-A]1=2-¥Y -® + Psi[-A]-omega[a]:T(%);
du® =2V 0+ 0 (1.25)

B templ2 = eq[71]:T(%);
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‘P;amaz[—mq} 1|02 (W) o+ St Sy (1.26)
;Now subsstituting all of these:
> templ3 = expand[ l}?l . TEDS(tempIZ TEDS(PU=p + mu, TEDS(templ 1,

expand(TEDS (temp 10, expand (TEDS(temp9, expand( TEDS(temp8,
expand( TEDS (temp7, expand( TEDS(temp6, expand( TEDS(temp5, TEDS(temp4,
expand(TEDS(temp3, temp2))))))))))))))))))) : T(%)
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> templ4 = isolate(templ3, p""") : T(%);
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48w VY ' 2 4 2
pm= 6 2 4 61 4 6 4 o - = ,up P —8w p"P Hp”e (1.28)
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4 4 4 2 2 2 4 2 4
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=> convert(templ3, string);

"12*omega™4*Psi*6*mu*p* p"" +48*omega™4/ p" *Psi6*mu* p" " 2*p+8*omega™2* p"*  (1.29)
Psi*4*mu™*'p"" *theta"2 +8*omega”2* p" *Psi4*p*'p" *theta"2 +72*omega™2* p" "3 *
theta"2* p" *Psi"2*mu+72*omega”2* p""3*theta"2* p"" *Psi"2*p+48*omega”2*'p" *
Psi®4*mu*p*'p"* +24*omega™4/ p" *Psi*6*mu”2* p" *2-78*omega™4* p" *Psi6*mu*
" +6*omega™4*Psit6*p 2% p" +24*omega4/ p" *PsiN6*p2* p" 2-78*omega”4*
p"FPsit6*p* p" -4*omega”4*Psit6*mu* p" -4 *omega”4*Psi 6*p* p" -162*omega”4*
pA2*¥PsitM4Fmut* p"t-162* omegat4* p" A2*Psit4*p* T p"-48*omegat4* p' *Psi4Fmu*
p"-48*omegat4* p" *PsiMFp* p" +12*omegat2* p" *Psi4Fmu2* p" +36*
omega’2*'p" *Psi™4*p 2* p"" +6*omega”4*Psi*6*mu”2* p"" +24*omega™4* p" A3 *
Psi®6+4*omega”4* p""2*Psi"6+180*omega”4* p" "4*Psi"4+36*omega™4* p""3*
Psi*4+108*omega”4* p""5*Psi*2-8*omega”4* p" "2*Psi*4 +72*omega”4* p" 4*
Psi*2-108*omega™2*'p" ~6*theta"2 +9*omega™2* ' p" *3*Psi"4*mu +9*omega"2*
p"3*Psit4*p-4/3*omega2* p" 2*Psi*4*theta”2-24*omega2* p" "4 *theta 2 *

Psi®2 +omega’2* p" *2*Psi*4*mu-3*omega’”2* p" "2*Psi"4*p-18*omega"2* p" "4*
mu*Psi*2-54*omega™2* p" *4*p*Psi*2 = Q"

> convert(templ4, string);

"p"" = (-48*%omega”4/ p" *Psi 6Fmu* p" " 2*p-8*omega2* p" *Psi4*mu* p" *theta"2-8* (1.30)
omega’2*'p" *Psi™4*p* p'" *theta"2-72*omega”2* p" "3 *theta"2* p"" *Psi"2*mu-72*
omega’2*'p" "3*theta"2* p" *Psi"2*p-48*omega’2* p" *Psi4*mu*p* p" -24*
omega™4/ p" *Psi 6*mu2* p" 2 +78*%omega4* p" *PsiN6*mu* p" -24*omega™4/ p"*
Psit6*p 2% p" "2+ 78*omega™4* p" *Psi"6*p* p" +4*omega”4*Psit6*mu* p" +4*
omega”4*Psi6*p* p" +162*omega™4* p" *2*Psi™4*mu*'p"" +162*omega™4* p" 2 *
Psi?4*p*'p" +48*omega™4* p" *Psi™4*mu* p"" +48*omega™4* p" *Psi 4*p* p" -12%*
omega”2* p" *Psi™4*mu”2* p"-36*omega’2* p" *Psi"4*p/2* p'" -24*omega4* p" A3 *
Psi®6-4*omega”4* p"2*Psi"6-180*omega”4* p" "4*Psi*4-36*omega”4* p" *3*Psi"4
-108*omega™4* p""5*Psi*2+8*omega™4* p" "2*Psi*4-72*omega™4* p" " 4*
Psi®2+108*omega™2* p""6*theta"2-9*omega”2* p" *3*Psi*4*mu-9*omega’2* p" *3*
Psi*4*p+4/3*omega”2* p" "2*Psi4*theta"2+24*omega™2* p'" 4 *theta"2*Psi"2-




omega’2*'p" "2*Psi*4*mu +3*omega”2* p" *2*Psi*4*p+18*omega”2* p" *4*mu*
Psi*2 +54*omega™2* p" *4*p*Psi*2)/(6*Psi*6*mu”2*omega”4+ 12*Psi*6*mu*
omega”4*p+6*Psi*6*omega™4*p”2)"

=> templ5 = collect(templ3, [ p""", Psi, omega]) : T(%);

48 up"™ p +
p' p

2 .2 2 2
24 :
np —78p'up”+24% (1.31)
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2 4 6
(6w +12up+6p°) ® ‘Pp’”-i-(

4 6
—78p’pp”—4p”u—4p”p+24p’3+4p2j0) b4 +((—162up’2p”
4 2
—162pp’2p”+180pA—48 up'p”—48pp’p”+36p’3—8p'2) o + (Sp'up”e
+8 1A n 2 ’ n 1A 2 n 1 2 n 13 !3 i 2 2
p'pp"0 +48p'upp"+12p'W p"+36p'p"p"+9p " 0 +9p"p — 3 P 0

2 4 4 2 2
+p’2u—3p’2p) 0 ) v +((108p5+72pA) 0 +(72;,Lp’3p”9 +72pp‘3p”9

2 2 2 2
—24p* 0" —18upt —54ppt) ) ¥ — 108w pP o =0
[ > templ6 = isolate(templ5, op(1, op (1, templ5))) : T(%);

2
48up”p | 24y p”

24 p°p”
) —78p'up”+—%L (1.32)

(6 H2+ 12 up+6p2) 0)4\P6p'”=—(

4.6
—78p'pp"—4p"u—4p"p+24p*"’+4p2) o ¥ - ((—162up’2p"
4 2
—162pp’2p"+180pﬂ—48 up'p"—48pp’p”+36p'3—8p'2) o + (Sp'up”e

’ !/2 ' " /2 " 12 4 2
+8p'pp"0 +48p'upp”+12p'uw p"+36p'p p +9p'3u+9p3p_?p29

2 4 4 2 2
+p'2u—3p’2p)co)‘l’ —((108p° +72p*) & + (72up® p" 6 +72p p" p"0

—24p*0" —18upt —54ppt) ) ¥ +108 0 pP o

=> convert(templ6, string);

"(6*mu”2+12*mu*p +6*p”2)*omega4*Psi6* p" = -(48/ p" Fmu* p" 2*p+24/p" * (1.33)
mu/2* p"A2-78* p" Fmu* p" +24/ p" Fp2* p" A2-T8*% p Fp* p" 4% p" Fmu-4*p" ¥
p+24%p""34+4%*p" 2)*omega”4*Psi 6-((-162*mu* p" A 2* p" -162*p* p" A2 *

" H180%F p"r4-48Fmu* T p" * p" -48*p*F p" F p" +36% p"3-8* p"2)*omega™4 +(8*
pUFmu* p" *theta2+8* p" Fp* p" *theta2 +48* p" FmuFp* p" +12% p" Fmu2*
P AH36F p  Ep2F p™" +9F p A3 Fmu+9* p" A 3%p-4/3* p" 2*theta 2+ p" A 2*mu-3*
p"2*p)*omega”2)*PsiM4-((108* p" A5 +72* p" M) *omega™4 +(72*mu* p"3* p"*
theta™"2+72%p* ' p" 3% p" *theta"2-24* p" *4*theta"2-18*mu* p" "4-54*p* p" "4)*




|_ omega”2)*Psi*2+108*omega”2* p" "6*theta"2"
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