Kinetic Equations
Text of the Exercises
— 08.04.2021 —
Teachers: Prof. Chiara Saffirio, Dr. Théophile Dolmaire
Assistant: Dr. Daniele Dimonte — daniele.dimonte@unibas.ch

Exercise 1

Let f be a measurable function such that df () < +oo for any v > 0. Let M > 0. Define
Tar (%) == xq 1<y (%) f (z) and fir == f — f;- Prove that

_d(y)—dp (M), ity <M,
A, () '—{ 0 ity > M, (1)

_Jdp (M), ify< M,
dﬁ;(')’)-—{df(,y)’ if v > M. 2)

Exercise 2

Prove the weak Young inequality for p = 1, i.e., that for any ¢ € (1, +00) there exists a
constant C;, > 0 such that for any f € L (Rd), ge L®® (Rd)

[ * 9l pacomay < Cq [ fll L1 ey 9] pace may - (3)

Exercise 3

Let [a,b] = R be a compact interval. Assume that f € C! ([a,b]) such that f (z) > 0 for
any z € [a,b]. Suppose that there exists C' > 0 such that f' € C ([a, b]) satisfies

f' (@) < Cf (2) [1 + flog (f (x))]], V€ [a,b]. (4)

Prove that this implies that

f(x) <exp (1 +[f (a)]) exp (C'(z —a))), vz € [a,b]. (5)



