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11.5: Jacobian for Time Evolution
As we’ve established, time development is equivalent to a canonical coordinate transformation,

Since we already know that the number of points inside a closed volume is constant in time, Liouville’s theorem is proved if we can
show that the volume enclosed by the closed surface is constant, that is, with 

denoting the volume V evolves to become, we must prove

If you’re familiar with Jacobians, you know that (by definition)

where the Jacobian

Liouville’s theorem is therefore proved if we can establish that D=1. If you’re not familiar with Jacobians, or need reminding, read
the next section!
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