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Abstract

The article considers a simple algebraic result to bring out an interesting mathematical property of the
general relativity metric . This property creates limitation on its application in that it may not apply to all
space time points.

Introduction

A simple mathematical result is formulated in the beginning of the article. It is applied to bring out a
limitation on the general relativity metric in that it may not apply to all space time points.

A Mathematical Result

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

(ayby — azbz)2 = ((112 - azz)(blz - bzz) ey

Proof: (albl - azbz)z - (alz - azz)(blz - bzz)

= a,2b,%* + a,2b,* — 2a,a,b,b, — (a12b12 + a,%b,* — a;2b,” — azzblz)

= a,%b,* + ay%b,* — 2a,a,b, b,
= (a1b, — ayb;)?> =0
Therefore(a; b, — ab,)? — (a2 — az2)(by* — b,*) = 0
(aiby — a2b2)2 = ((112 - azz)(b12 - bzz)
From the Field Equations

We start with the Field Equations
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Each term of the sum on the left side has the same dimension. But all g, may not have the same

dimension[example: Schwarzchild Gometry!?!]. We maintain each Japdimensionless transferring its

dimension, if any, to the other factor [that is, to R 4+ 8ZT—‘LGT"“B]We do this in order to consider terms

like (1gool? — 19111% = 19221 — 1g331%) which will come up shortly in this writing.

In the orthogonal coordinates (3) reduces to
wa 8nG wa
Yaa R - 7T = 2R (4)

8nG 8nG 8nG 8nG
oo (ROO _ C4 T00> + J11 (Rll _ C4 Tll) +922 (RZZ _ C4 TZZ) +g33 (R33 _ T33) = 2R

o4
With the (+, —, —, —) signature of the metric we have,
8nG 8nG 8nG 8nG
|g00| (ROO _ C_4T00> _ |g11| (Rll _77"11) _ |g22| (RZZ _ C—4T22) _ |g33| (R33 _C_4.T33)
= 2R(5)

By applying the Cauchy Schwarz inequality® to (5) we have,

8nG 8nG 8nG 2
11 11 22 22 33 33
(1922l (R™ = Z27) # Lgaal (R2 = 22722 + | gsa) (B2 = 2075 )|
8nG 2 8nG 2
< (|911|2 + |922|2 + |933|2) [(Rll - c—4T11) + (R22 — c_4T22)

-F<R33——gg?763)2](6)

[|g11|(R11 _|_8;T_46T11)+ |g22|(R22 +8?—46T22)+|g33|(R33+8;T—46T33)]2 _,

=

8nG z 8nG 2 811G 2
(9112 + 19221 + 19531 [(Rll —w )+ (R S5 T2) (R 25T



8nG 8nG 8nG
L« | 9111 (Rll —77111) + 19221 (R22 _77122) + 1933l (R33 _?T%)
B 87G .11\ 816G z 816G z
\/|911|2 ¥ 1922 + |g33|2\/(R11 _c_4T11) + (Rzz _c_4T22) + (R33 _c_4T33)
<1 (7)
Therefore we my write
8nG 8nG 8nG
1914 (1‘?11 —77"11) + 1922l (R22 —7722) + 1933l (R33 —C—4T33)
== Cos 6 (8)

2 2
\/|g11|2 +19221% + |.933|2\/(R11 + BZ.TTGTll) + (RZZ +8;T_46T22) + (R33 +8;T_46T33)

Therefore,

8nG 8nG 8nG
19111 <R11 - 77"11) + 1922 (Rzz - c_4T22) + 1933l (R33 - c_4T33)

8mG 2 8nG 2 8nG 2
= V1g111% + g2z 1% + |g33|2\/(R11 + — T11) + (Rzz +c_4T22) + (R33 +c_4T33)
x Cos 0 (9)
Considering (9) we may rewrite (5) as
8nG 8nG 8nG 8nG
|g00| (ROO _C_4T00> _ |glll (Rll _77"11) + |gZZ| (RZZ _C_4.T22) + |g33| (R33 —?T:”?’)
8nG
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8nG z 8nG 2 811G 2
—JmnP4ﬁgnP44g%PJOvl—7;4ﬂﬁ +@ﬂ2—7;4ﬂﬂ +(R%—~?rT%)Cmﬁ
= 2R (10)
Now,

8rnG 8nG 8nG 8nG
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By (1) we have

8rG
1900l (R == 1%0)
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Therefore from (11) and (12) we have,

2R
8nG
= | 1gool (ROO — —TOO)
ct
8nG .\’ 8nG . \* 8nG _..\*
—JmnP+mnP+m%PJ@ﬂ—TF¢ﬂ) (W2—7TT“)+(W3—7TT%)CMQ
8nG
> { 1900l (R = 5 1%0)

8nG 2 8nG 2 811G 2
_\/|gn|2 + |922|2 + |933|2\/<R11 _77"11) + (RZZ _?TZZ) + (R33 _C—4T33)

8nG 2 8nG 2 816
= (|goo| - |911|2 - |922|2 - |g33|2) [(ROO —77"00) - (Rll ——4T11) - (R22 — —TZZ)

c c*
8nG 2
<R33 _ T33> ]
c*

2

8nG 8nG 8nG
:>4'R2 — [lgool(ROO_ C4 TOO)_ |g11|(R11_ C4 Tll)_lgzzl(RZZ_C_TZZ)
2

8nG
—Iggl(R33+~7;¢763)] >

2

8nG 2 8nG 8nG
(|900|2 - |911|2 - |922|2 - |g33|2) [(ROO - c—4T00) — (Rll - C—4T11) — (R22 —C—4T22)

816G 2
_<R33 +C_4T33)] (13)



2

8nG 2 8nG 8nG
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Since by he field equations,R*? + 8:—46T“5 = %Rg“ﬁ, we obtain

2 2 2

1 Z N1 1 1
(900l = 19111 = 192217 = 1 g31?) [(ERgOO) - (5rg") - (5R6%) - (3Rg%) | 4R

(Igool? = 191117 = 1g221* = 1g331*)* < 16
—4 < |gool* = 19111* = 19221 — | g33]* < 4 (14)
The above relation may not hold true for all points[example Schwarzschild metric]
Conclusion

As claimed we have establish from a simple mathematical result the general relativity metric may not
apply to all space time points.
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