Formulas

Frenet formulas: t = kn,n' = —kt — 7b, b’ = mn.
Rodrigues formula for line of curvature: N'(¢) = A(t)a’' ().
An asymptotic direction of a surface S at a point p is a direction of 7},(S) for

which the normal curvature is 0.

The Second Fundamental form:

e=— < Nu,x, >=< N, Xy, >,
f=—< Ny,,x, >= — < Ny, X, >=< N, Xy >,
g=— <Ny, x, >=< N, Xy, > .

Weingarten equations:

.  fF —eG " _gF - fG
YT EG-F> "?T EG-F¥
el — fE fF —gFE
Uy — ————— Aoy = ———.
21 EG _ F2’ 22 EG — F?2
Gauss curvature: K = bfg__f 2, mean curvature: H = %—eGgéf_FthE-

Formulas for the Christoffel symbols: I'}; = %Z?Zlgkl(% + % — %Lg),

where u = 21,0 = 29, g;; =< X;, X; >, and (¢") is the inverse matrix of (g;;).
Gauss equation for orthogonal parametrization (i.e, F' = 0):
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Gauss curvature in geodesic coordinates: K = —%.



