We can define the differential form of the continuity equation as over a finite control volume, V,

in R3:

dM_ # s
dt pY

Where M is the mass of the control volume and is a function of time, M : R —» R3, tis time a
real valued variable, p is the density of the fluid and is a function of the positional vector of the
fluid and time, p : R - R3 - R3? (not sure if this is how density would be written), v is
the fluid velocity and is a function of the positional vector and time (same format as p?), and S is
the surface of the control volume.
As a side note, this is how I understand density and velocity:
p =p(rt)
v=v(rt)
However, I’'m not entirely sure how to right this correctly in Lean.

We can write mass, M, as the triple integral of density of the control volume:

hM:M(t) = Hf p(t)dV

Since mass and density are a function of time, but the control volume stays constant, we can

write the change in mass over time as:

dM(t) J’j‘ dp(t)

Using the divergence theorem, we can rewrite the right-hand side of our differential continuity

equation as a triple integral over the control volume:
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Plugging this relation along with hM’ into the differential form and rearranging, we can get our

final form of:

dv =0

.




