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exponential map, 35
exterior derivative, 71

coordinate expression, 72
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Fermat’s principle, 96
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inertial, 6

Friedmann’s equations, 193
Frobenius condition, 116

gauge invariance, 93
Gauss’ theorem, 76
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Grassmann algebra, 71
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Kerr spacetime
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in general relativity, 50
in special relativity, 49

metric
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(pseudo-)Riemannian, 28
Friedmann-Lemaître-Robert-
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Reissner-Nordström, 162
Schwarzschild, 122
tensor, 27
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mass limit, 210

optical tidal matrix, 202
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parallel transport, 34
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perihelion shift
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Planck
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product manifolds, 18
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formula, 106
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Schwarzschild spacetime
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Einstein tensor, 186
Ricci scalar, 185
Ricci tensor, 185

static spacetime, 116
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axially symmetric, 164
Stokes’ theorem, 76
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tensor, 25
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