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orientable manifold

Fact: Let    be an   -dim smooth manifold. Then the following claims are equivalent:

(a) is orientable orWe have such that

or

(b) There is an atlas for collection of charts that cover the manifold

such that all transition maps

overlap

transition map

satisfy:

det(     )

(c) There is a differential form (volume form)

with for all

Proof: (a) (b)

overlap

transition map

We have:

first column of Jacobian

Change-of-basis matrix:

Hence:
det(     )det(     )

(b)(a)


