1 Curvature of 3-dimensional space curve:

If 7(t) =< f(t),9(t), h(t) > is a parameterized curve ? thens’(t) is a vectortangentto the curve.

Theunit tangent is defined by

and thelength of the curve is given by

Thearc length function is given by

so that

s'(t) = |r' (1)
Thecurvature is given by
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and parametrically, by the chain rule
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We also have thanit normal
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andbinormal



2 Length of curves on a surface:

If we parameterize a surfage: U — R3 by

Z =< z(u,v),y(u,v), z(u,v) >

The length of a curve is determined by

ds® = Edu® + Fdudv + Gdv?
where
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(called thefirst fundamental form).

The Gauss curvature can be writting in termg BfF,G} and their first and second partial derivatives
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and the determinantis given by

g=EG-F?



