
> > 

(1.1)(1.1)

> > 

> > 
> > 
> > 

> > 

(1.2)(1.2)

restart;
with(Riemann):with(Canon):

Chapter XX
Tensor analysis using indices - Senovilla et al. - Shearfree for 

dust
page 3

if  =0 => =0
Author: Peter Huf

file 4-eq43
-using Sopuerta equations - correct version

In this file we continue to follow the equations outlined by Senovilla et al. (2007) with the assumptions 
for dust 
i.e

********************************************************
Equation 43
********************************************************
The original eq43 is



(1.5)(1.5)

> > 

(1.8)(1.8)

(1.3)(1.3)

> > 

> > 

> > 

> > 

(1.7)(1.7)

(1.6)(1.6)

> > 

> > 

> > 

> > 

(1.2)(1.2)

(1.4)(1.4)

*******************************************************
proof of eq43:
We commence with eq42 :

step 1. substituting eq40:

2. multiplying by 

Now subs the identity for P



> > 

(1.13)(1.13)

(1.16)(1.16)

(1.18)(1.18)

(1.12)(1.12)

> > 

> > 

(1.9)(1.9)

> > 

> > 

> > 

(1.11)(1.11)

(1.15)(1.15)

> > 

> > 

(1.19)(1.19)

(1.17)(1.17)

> > 

> > 

> > 

(1.14)(1.14)

> > 
> > 

(1.2)(1.2)

(1.10)(1.10)

now subs *eq41



> > 

> > 

(1.30)(1.30)

> > 

> > 

> > 

(1.21)(1.21)

> > 

(1.28)(1.28)

(1.26)(1.26)

(1.20)(1.20)

(1.25)(1.25)

> > 

(1.23)(1.23)

> > 

(1.22)(1.22)

> > 

(1.27)(1.27)

> > 

(1.9)(1.9)

(1.29)(1.29)

> > 

(1.24)(1.24)

(1.31)(1.31)

> > 

> > 

> > 

(1.2)(1.2)

3: using eq14b: 

4: we set up 2 equations:

5:eq42 with id



(1.20)(1.20)

> > 

> > 

(1.9)(1.9)

(1.36)(1.36)

(1.35)(1.35)

> > 

> > 

(1.37)(1.37)

> > 

> > 

(1.32)(1.32)

(1.33)(1.33)

> > 

> > 

> > 

(1.34)(1.34)

(1.2)(1.2)

6:step6
commencing by time propogating eq43



(1.40)(1.40)

(1.20)(1.20)

(1.39)(1.39)

> > 

> > 

> > 

> > 

(1.9)(1.9)

(1.42)(1.42)

> > 

(1.43)(1.43)

(1.37)(1.37)

(1.41)(1.41)

> > 

(1.38)(1.38)

(1.32)(1.32)

> > 

> > 

> > 

> > 

(1.2)(1.2)

(1.44)(1.44)

> > 

and using eq38 (rewriting)



> > 

(1.52)(1.52)

> > 

(1.45)(1.45)

(1.32)(1.32)

> > 

(1.49)(1.49)

> > 

(1.51)(1.51)

(1.46)(1.46)

(1.20)(1.20)

> > 

> > 

> > 

(1.9)(1.9)

> > 

(1.47)(1.47)

(1.37)(1.37)

(1.48)(1.48)

> > 

> > 

> > 

> > 

(1.50)(1.50)

(1.2)(1.2)

Now we need an identity for 

which, because of torsion-free assumption of scalars, can be written, in reverse

Now, using eq18

using the correct version of eq18



> > 

(1.54)(1.54)

(1.53)(1.53)

> > 

> > 

(1.45)(1.45)

(1.57)(1.57)

> > 

> > 

(1.32)(1.32)

> > 

(1.55)(1.55)

(1.60)(1.60)

(1.20)(1.20)

> > 

(1.58)(1.58)

> > 

(1.59)(1.59)

(1.9)(1.9)

> > 

> > 

(1.37)(1.37)

> > 

> > 

> > 

(1.61)(1.61)

(1.56)(1.56)

> > 

> > 

(1.2)(1.2)

replacing in the main term we have:



> > 

(1.20)(1.20)

(1.53)(1.53)

(1.66)(1.66)

(1.65)(1.65)

> > 

> > 

(1.67)(1.67)

(1.64)(1.64)

(1.9)(1.9)

> > 

> > 

> > 

> > 

(1.45)(1.45)

(1.37)(1.37)

> > 

> > 

> > 

> > 

(1.32)(1.32)

(1.61)(1.61)

> > 

> > 

(1.62)(1.62)

(1.2)(1.2)

(1.63)(1.63)

and using eq38 (rewriting for mu)



> > 

(1.20)(1.20)

> > 

(1.53)(1.53)

> > 

(1.70)(1.70)

(1.67)(1.67)

(1.68)(1.68)

(1.9)(1.9)

> > 

> > 

(1.72)(1.72)

(1.45)(1.45)

(1.37)(1.37)

> > 

> > 

(1.32)(1.32)

(1.61)(1.61)

> > 

> > 

> > 

> > 

(1.2)(1.2)

(1.71)(1.71)

(1.69)(1.69)



> > 

(1.20)(1.20)

(1.53)(1.53)

(1.74)(1.74)

(1.76)(1.76)

(1.77)(1.77)

> > 

> > 

(1.67)(1.67)

(1.9)(1.9)

> > 

> > 

(1.45)(1.45)

(1.37)(1.37)

(1.72)(1.72)

> > 

> > 

(1.73)(1.73)

(1.32)(1.32)

(1.61)(1.61)

> > 

> > 

> > 

> > 

(1.75)(1.75)

(1.2)(1.2)

multiplying by 



(1.81)(1.81)

(1.53)(1.53)

(1.77)(1.77)

(1.67)(1.67)

(1.82)(1.82)

(1.83)(1.83)

(1.45)(1.45)

(1.78)(1.78)

(1.32)(1.32)

> > 

> > 

> > 

> > 

(1.79)(1.79)

(1.20)(1.20)

> > 

> > 

(1.80)(1.80)

(1.9)(1.9)

> > 

(1.72)(1.72)

(1.37)(1.37)

> > 

> > 

(1.61)(1.61)

> > 

> > 

> > 

(1.2)(1.2)

Now from step 4:

********************************************************************************
*************************************************
REMAINING TERMS:



(1.53)(1.53)

(1.77)(1.77)

(1.67)(1.67)

> > 

(1.89)(1.89)

(1.45)(1.45)

(1.88)(1.88)

(1.32)(1.32)

(1.86)(1.86)

(1.85)(1.85)

(1.90)(1.90)

(1.20)(1.20)

> > 

> > 

(1.91)(1.91)

> > 

(1.87)(1.87)

(1.84)(1.84)

(1.9)(1.9)

> > 

> > 

(1.72)(1.72)

(1.37)(1.37)

> > 

> > 

> > 

(1.61)(1.61)

> > 

> > 

> > 

> > 

> > 

(1.2)(1.2)

to prove the equation, we can try to show that REMAINDER=0



(1.94)(1.94)

(1.53)(1.53)

(1.77)(1.77)

(1.67)(1.67)

> > 

(1.95)(1.95)

> > 

(1.96)(1.96)

(1.100)(1.100)

(1.93)(1.93)

(1.45)(1.45)

(1.32)(1.32)

> > 

(1.20)(1.20)

> > 

(1.99)(1.99)

> > 

> > 

> > 

(1.84)(1.84)

> > 

(1.9)(1.9)

> > 

(1.92)(1.92)

> > 

(1.72)(1.72)

(1.37)(1.37)

> > 

> > 

> > 

(1.61)(1.61)

(1.98)(1.98)

> > 

> > 

> > 

(1.97)(1.97)

> > 

(1.2)(1.2)

from previous file

so we have:

"LHS is a constant, RHS is a tensor - suggest reverse the equation"

thus completing the proof
********************************************************************************
**********************************************
********************************************************************************



(1.53)(1.53)

(1.77)(1.77)

(1.67)(1.67)

> > 

(1.45)(1.45)

(1.32)(1.32)

> > 

> > 

(1.20)(1.20)

> > 

> > 

(1.84)(1.84)

(1.9)(1.9)

> > 

(1.92)(1.92)

> > 

(1.72)(1.72)

(1.37)(1.37)

(1.101)(1.101)

> > 

> > 

(1.61)(1.61)

> > 

(1.102)(1.102)

> > 

> > 

(1.2)(1.2)

**********************************************
and so we have shown:



(1.53)(1.53)

(1.77)(1.77)

(1.67)(1.67)

(1.45)(1.45)

(1.32)(1.32)

(1.20)(1.20)

> > 

> > 

(1.84)(1.84)

(1.9)(1.9)

> > 

(1.92)(1.92)

> > 

(1.72)(1.72)

(1.37)(1.37)

> > 

(1.61)(1.61)

> > 

(1.102)(1.102)

> > 

> > 

(1.2)(1.2)



(1.53)(1.53)

(1.77)(1.77)

(1.67)(1.67)

(1.45)(1.45)

(1.32)(1.32)

(1.20)(1.20)

> > 

> > 

(1.84)(1.84)

(1.9)(1.9)

> > 

(1.92)(1.92)

> > 

(1.72)(1.72)

(1.37)(1.37)

> > 

(1.61)(1.61)

> > 

> > 

(1.102)(1.102)

> > 

> > 

(1.2)(1.2)

> > 


