Orientation

Z 2] 1 For each point p in a plane, there are two different choices of rotations,
namely clockwise and counter-clockwise. The choice of one rotation is called
an orientation at p.

(Or equivalently, choice of ordered basis (ej, e5) at p, such that the rotation
from e; to e; matches up the given orientation. In this case (e;, e2) and (by, by)
give the same orientation iff det A > 0 where (eq, e2)A = (b1, b2).)
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A2l 2 Let M be a surface (with or without boundary). Since M is locally
Euclidean(i.e., plane), each point of M has a two choices of orientation. M is
called orientable if we can select a ”continuous” (i.e locally constant) choice of
orientation at each point.

of]. R? (or any open subset of R?) is orientable.
Surface?] orientation.
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Note. Orientability is a topological invariant.
Orientation through triangulation.
1. Suppose M has a triangulation. Then M is orientable if and only if the
two ”induced orientation” on each edge from two neighboring triangles are
opposite.
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2. Suppose M is obtained from polygon identifying each pairs of edges. The
same idea applies.
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WA 1 M is non orientable if and only if M contains a Mobius band.
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:>) Let M =D/ ~. (Disa polygon.) We extend an orientation at a point in
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WA 2 M is a closed(i.e.,compact without boundary) surface.
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