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The inverse metric
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The connection
Here we use 7., as coefficients in the Taylor series expansion of the connection I'f, (x) around « = 0. The symbols I'f. ; are reserved for the generalised connections.
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Here we also introduce the notation (abc)(...) to denote symmetrisation over the specified indices. I find that this is easier to write than trying to wrap the indices in
brackets.
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Partial derivatives of the Riemann curvature tensor.

The first four partial derivatives of the Riemann tensor when expressed in terms of the Riemann tensor and its covariant derivatives are
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Generalised connections in generic coordinates

The generalised connectiosn in generic coordinates (i.e. prior to adapting to Riemann normal coordinates) are
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Generalised connections in RNC coordinates

The generalised connections in Riemann normal coordinates.
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Transformation from generic to RNC coordinates
The coordinate transformation from generic coordinates z* to Riemann normal coordinates y“.
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The geodesic IVP

The Taylor series solution to the geodesic equation
d?>z® da dx¢
0=—— p(x)—
ds? +Tie(®) ds ds

subject to the initial conditions z%(s) = z* and dx®(s)/ds = ¢* at s =0, is
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The geodesic BVP

Consider a geodesic that connects two points P and @ with coordinates z® and z* + Axz®. We choose a parameter s along the geodesic with s =0 at P and s =1 at Q.

The solution z(s) to the geodesic boundary value problem is
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Translated RNC frames

Let P and @ be two points with RNC coordinates z® and x® 4+ Az® relative to a third point O. At P we can construct a new set of RNC coordinates, y*. We will
rotate the y* frame so that the % and y® coordinate axes are aligned at P. Then the RNC coordinates of @ relative to P are
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The geodesic length

The squared geodesic length between the points P and @ is given by
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