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Do (gnExample 4. We shall compute the first fundamental form of a sphere at
?ﬁga point of the coordinate neighborhood given by the parametrization (cf.
Example 1, Sec. 2-2)
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Another familiar geometric quantity which is also related to g is the area of a surface.
For simplicity, we focus on dimension 2 first. Suppose a regular surface ¥ can be almost

everywhere parametrized by F'(u,v) with (u,v) € D C R? where D is a bounded domain, '&’ N .
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Consider a curve v on a regular hypersurface X" C R"*! parametrized by F(u;).
Suppose the curve can be parametrized by ~(t), a < t < b, then from calculus we know
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In fact one can express this above in terms of g. The argument is as follows:

Suppose 7(t) has local coordinates coordinates (v(t)) such that F(v(t))
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terms of the first fundamental form by:
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PROPOSITION 4.4.2. Let q : U — My be a parametrization and F : My — Mo
a map. The map is an isometry if .
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area preserving if
and conformal if
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for some non-zero function .

DEFINITION 4.4.3. In case the map is a parametrization q : U — M then we
always use the Cartesian metric on U given by
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DEFINITION 1. A regular surface S is called orientable if it is possible
to cover it with a family of coordinate neighborhoods in such a way that if a

point p € S belongs to two neighborhoods of this family, then the change of
coordinates has positive Jacobian at p. The choice of such a family is called an

orientation of S, and S, in this case, is called oriented. If such a choice is not
possible, the surface is called nonorientable.
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