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1. Let µ > 0 and P,m ∈ C2(Ω) be given. Let θP (x) be the unique positive equilibrium ofµ∇ · [∇u− u∇P ] + u(m(x)− u) = 0 in Ω,

n · [∇u− u∇P ] = 0 on ∂Ω.

Show that θP (x) ≡ m(x) if and only if P (x)− logm(x) is a constant.

2. Let F ∈ C(Ω× [0, 1]) be given. Show that
∫ 1

0
supx∈Ω F (x, t) dt > 0 if and only if∫ 1

0

F (γ(t), t) dt > 0

for some γ ∈ C1(R; IntΩ) that is 1-periodic in t.
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