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Exercise 13. The function y : (x, t) 7→ x−1/2et is in the space C
(
0,T, L1(0, 1)

)
. Compute its

norm. Which spaces Lp(0,T, Lq(0, 1)
)

does it also belong to?
(4 points)

Exercise 14. Consider the control problem

min J(y, u) B 1
2 ‖y(T ) − yΩ‖

2
L2(Ω) + λ

2 ‖w‖
2
L2(Ω)

with w ∈ L2(Ω), |w(x)| ≤ 1 almost everywhere in Ω and

yt − ∆y = 0 in Ω

∂νy + y = 0 in Σ

y(0) = w in Ω.

We assume that Ω ⊂ RN is a bounded Lipschitz domain with boundary Γ and

Σ = Γ × (0,T ), yΩ ∈ L2(Ω), λ ≥ 0.

Prove existence of an optimal control and derive necessary optimality conditions.
(8 points)


