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Excercise Sheet 10 for 17.07.2017

10.1. Assume that u, — u weakly in H'(R?). Prove that there exist a subsequence u,,
and a sequence Ry — +oo such that u,, 1 r,) — v strongly in L*(R?). Here 15 r) is
the characteristic function of the ball B(0, R).

10.2. Let 0 < f, € LY(R?) N L3/3(R?) such that || f, |l + || fulls/s < C and f,, — fo weakly
in L°/3(R3) as n — oo. Prove that
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10.3. Let 0 < p € L'(R?) N L53(R?) be a radial solution to the Thomas-Fermi equation
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for some constants Z > 0 > u. Prove that p < 0if [p<Zand p=01if [p=Z

10.4. Let © be an open, bounded set in RY. Let {u,} be a bounded sequence in L?()
for some p > 1. Prove that if u,(x) — u(z) for a.e. z € Q, then wu,, — u strongly in L?(£2)
forall 1 < g <p.



