INCREMENTAL DISTANCE WORKS BOTH WAYS
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The incremental distance from x to x + dz, ds is given in terms of the
metric tensor g,,,, by

ds% = g (x) d2tdz” (1)
For consistency, this should also be the distance from x 4 dx to z. In this
case we have

ds% = g (x +dz) (—dz") (—dz") 2)
The minus signs on the two dxs cancel, and we can expand the metric as
09¢,. (x
gy (o) = gy () 4 22D gy G)

If we’re considering only terms up to second order in dx, the second term
on the RHS here can be neglected when inserted back into 2] so we end up
with

ds} = g (v) dotds” = dsi 4)
as required.
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