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Abstract index notation
"

We wrote 1-Mv →obsk=t_ * 1-
ab
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Properties
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4 Reproduce
usual derivative

when acting on a
scalar

✗
•

Paf = ✗ (f)

5 [special to core . deriv .

in Gauss -Riemann

geometry ]
"

compatibility withe metric .

"

In general we might
have

Pa 0b£ - boat = - T
' cab%ftB④f
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Torsion
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Recap Diff -

Geom . philosophy :

Topological space →
differential structure
---

Existence of smooth
(point set topology

functions - coordinates
. - .
metric space ) fzom Euclidean N-space

- . . Cauchy sequences for each nbhd .

→ Tangent space Basis for vectors of

~~ Lewton
→

the tangent space

approx -
vet

- space P basis {%}



Dual vector space
M* on the tangent

space - w ( v ) → scalar
4

c- p*
↳

C- V2

Wald notation Wa ( vb ) → scalar

we also have metric gab
Thus for every Wa ( vb ) = r we

introduce

Ñavb =p → defines
Ña c- P

Gab
cossesp.

to Wa€M*

[Contractions are carried using gas
> Hicks → gcw >

v) / f gµ-TM= To~Diff
.

Geom .


