Formula Reference Sheet

e Curvature and torsion for an arbitrary parameterization «a(t):
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e Index notation and (u,v)-notation for:
First fundamental form (metric) <g11 912> = (E F)
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e Definition of the Christoffel symbols F;k and the second fundamental form L
for a parameterization X (ul, ug) with oriented normal N:
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e General formula for the Christoffel symbols in terms of the metric:
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e Formula for the Christoffel symbols in an orthogonal parameterization
(Where gi12 = ga1 = O, gi1 = E, goo = G)
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e Gaussian and mean curvature in terms of the first and second fundamental forms:
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e Intrinsic formula for Gaussian curvature in an orthogonal parameterization:
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e The covariant derivative of a vector field w(t) = (wi(t), wa(t)) along a curve

a(t) = (w(t), ua(t)):
Dw dw; - duy,
) - Tt . -k
< dt )Z dt +§ kI

e The geodesic equations:
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