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Abstract

The article investigates the metric coefficients in the light of the Field Equations of General Relativity.
We derive results connecting the metric coefficients(exclusively) that point to inconsistency in the
formal [conventional] theory. They follow from the consistent application of mathematics on the
existing theory of General Relativity and is quite starling in view of the fact that these results impose a
an unacceptable constraint on the theory. These results do not apply where the energy density tensor
has zero values.

Introduction

The metric coefficients are considered in the light of the Einstein’s Field Equations. Results connecting
the metric coefficients(exclusively) are derived. These results which follow by a consistent application of
mathematics on existing theory is quite starling in view of the fact they impose a heavy constraint on the
existing theory. The derived results ,incidentally, do not apply where the energy density tensor has zero
values.

Reversed Cauchy Schwarz Inequality
We consider first a simple mathematical result and its derivation:

For arbitrary real numbers a4, a,, b; and b,,

(a;b; — azbz)z = (alz - azz)(b12 - bzz) €Y)

Proof: (a1b1 - azbz)z - (a12 - azz)(blz - bzz)

= a,%b,” + a3%b,* — 2a,a;3b by — (a12by” + @%by — ay2b,” — ay?by?)

= alzbzz + a22b12 - 2a1a2b1b2
= (a1b2 - a2b1)2 2 0

Therefore(a,b; — a2b2)2 - ((112 - azz)(b12 - bzz) 20
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(a1by — azbz)2 = (a12 - azz)(b12 - bzz)
Now we proceed to drive the Reversed Cauchy Schwarz Inequality given by:
layby — azby — azbs — agby — -+ — anby|?
= (a22 - az2 —az® —ayt = anz) (b12 - bz2 —b3® = by® — e~ bnz) (2)
Proof:By the Cauchy Schwarz inequality™™ we have,

(azbz + a3b3 + a4b4 + ce + anbn)z S (azz + a32 + a42 + cee + anz)(bzz + b32 + b4_2 + A + bnz)

2
a2b2 + a3b3 + a4b4 + A + anbn

<1(3)

l-\/azbz + a3b3 + a4b4 + A + ananbzz + b32 + b42 + A + anJ

1 < a2b2 +a3b3 +a4b4,+"'+anbn

<1

\/azbz + a3b3 + a4b4 + b + anbn\/bzz + b32 + b42 + b + bnz

Therefore we may write

a,b, +azbs +asby + -+ a,b,

= Cos0

Jazb, + azhs + agby + -+ anbn\/bzz +b3% + by + -+ b,

a2b2 + a3b3 + a4b4 + b + anbn

= Jazb, + azhs + ash, + - + anbn\/bzz + b3 + b,* + -+ b, *Cos6 (4)

a1b1 - azbz - a3b3 - a4b4 - anbn

= albl - \/azz + a32 + a4,2 + -+ anz\]bzz + b32 + b42 + 4 anCOSQ

(a1by — azby — agby — azb, — - anbn)z

2

= <a1b1 - \/azz + a32 + a42 + -+ aanbzz + b32 + b42 + -+ bn26059>

(a;by — azb; — agbs — ayby — -+ anbn)z
= (albl

2
— \/azz +as?+a?+ -+ anz\/(szosB)2 + (b3C0s0)? + (byCos6)? + --- + (anOSH)Z) €]




Applying (1) we have,

2
[alb1 — Va2 + az? + ag? + -+ ap 2/ (b,C050)2 + (b3C050)2 + (byCos0)2 + -+ + (anose)Z]

> (az2 —a,’ —az? — gt — e — anz) (bl2 — Cos20(by” + bs? + by* + -
+b,?)) (5)
But the left side of (5) considering (4')is (a;b; — ayb, — asbs — asby — -+ a,b,))?
= (a1by — azb; — azbs — asby — -+ anby)?
> (a22 —ay —azt—agt— - anz) (b12 — b, — b3? — byt — - — bnz)

We have deduced the Reversed Cauchy Schwarz inequality
From the Field Equations

We start with the field equations!?

1 8nG
R* —-Rg*¥ = —T% (6

The Christoffel symbols do not change when the metric signature reverses. Consequently the Riemann
tensor and the Ricci tenors do not reverse sign when the metric signature changes. The Ricci scalar being
defined by R = g, R*” reverses sign when the metric —signature reverses. The sign of Rg“Bremains
unchanged when the metric reverses it signature.

8nG 1
= RaB — C—4_Taﬁ = ERgaB

8nG )

1
= Gap (Raﬁ _C_4Ta’ﬁ — ERga,B’gaB

= re# =50 rap) — op 7
gaﬁ c4 - ( )
In the orthogonal system (7) reduces to
8nG
= Jaa (R"“" — C—4T““) = 2R (8)
We use the metric signature (+,-,-,-). g¢+ > 0, gi; < 0; i # a. Henceforth we denote | g;;| by g;;like

ds? = gaa’dxaz = gttdtz — Gxxdx — gyydy2 - gzzde



We have from equation (8),
8nG 8nG 8nG 8nG
Joo (ROO _ C4 TOO) - g11 (Rll _ C4 Tll) — 022 (RZZ _ C4 TZZ) — Js3 (R33 _ C4 T33>
= 2R y Gii > 0(9)
By the Reversed Cauchy Schwarz inequality

8nG 8 8nG
4_R2 — [gOO (ROO _ C4 T00> - g (Rll _ C4 T11> — 0922 <R22 _ C4 TZZ)

816 816 2 8nG
(9002 _g112 _ 9222 _ 9332) [(ROO _C_4T00) _ (Rll _C_4T11) _ (RZZ _C_4.T22>

_ (R33 _ 8:_46 ng)z] (1D

1 1 1 1
= 4R? > (9002 —9112 - 9222 - 9332) [ZRZ(QOO)Z —ZRZ(QH)Z —ZRZ(QZZ)Z —ZR2(933)2]
= 16 > (goo* — 911° — 922° — 933D)[(9°%)? — (g™ + (¢*H)* + (9**)?]
16 = (goo® — 911% — Ga2° — 933°)?

—4 = 9002 - 9112 - .9222 - .9332 <4(12)

The inequality expressed by (12) is too restrictive :it is not a valid one.As an example it does not
apply to Schwarzschild’s geometry for suitable values of the coordinates. If T*# = 0 [implying R*# =
0, R = 0]the issues considered in this article may be considered by a limiting process with T*# — 0but
T = 0.

The Issue of Dimensions

We may write equation (9) as

1 8nG 1 8nG 1 8nG
k0g00 k_O(ROO _ C_4.T00) _ klgllk_1<R11 _ C_4,T11) _k2922 k_z (RZZ _ 7’1122)
1 8nG
- k3933k—<R33 -—— T33> = 2R (13)
3 c

The dimensions of k; are decided in such a manner that

[koGool = [k1911] = [k2922] = [k3933] (14)

Automatically we have



- )] o) - )
ko c* kq c* k, c*
1 8nG
= |- R33——T33)] 15
[k3( C4 ( )

The reason behind this is, considering (9), and that addition can take place only with terms that have
identical dimensions,

8nG 8nG 8nG
Jouo (%" =2 700)] = [gus (R = 77| = [g22 (22 - 7))

Lets take
o228 [ (257
8rG
[kl‘g”k (R” ——4T”>] [k]g” (R J ——TU>] 7
Now,
gl = [ig9,] = [ (R - = [ (R ) ] (18)

We may set the numerical value of k; to be unity.

Conclusions

As claimed at the outset we have arrived at a surprising result connecting the metric coefficients . The
constraint is quite unacceptable and calls for a revision of formal theory
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