Kinetic Equations
Text of the Exercises
—01.04.2021 —
Teachers: Prof. Chiara Saffirio, Dr. Théophile Dolmaire
Assistant: Dr. Daniele Dimonte — daniele.dimonte@unibas.ch

Exercise 1

Recall that for any f measurable the distribution function of f is defined as df (y) :=
[{z e R |f (z)| > ~}|- Prove that if f € L? (R?) with p € [1, +0) then
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Exercise 2

Let m > 0 and f a measurable function such that f > 0 and f € L' n L® (]R3 X ]R?’).
Define the measurable function h : R x R3 — [0, +0] as

h(t,x):= » f(z —tv,v) dv. (2)

Show that there is a constant C > 0 such that
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Exercise 3

Let p € [1,+) and f € C (R+;L7" (]R3 X R3)) N L* (]R+ x R3 x ]R3) a solution to the
Vlasov-Poisson equation
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pe () := $gs [ (L, 2,0) do,
f(Oax7U) = fo (x,v).

Define H (t) as

f f ‘— f(t,x,v)dedv + = j J 'Otipt()dmda:'. (5)
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Prove that H (t) = H (0).

Hint: Show that 0;H (t) = 0.



