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Exercise set 4

Reading material: Section 2.8–2.10 from [Tröltsch].

1 Exercise 2.11 [Tr]:
Let real numbers ua, ub, β, p and some λ > 0 be given. Solve the quadratic opti-
mization problem in R,

min
v∈[ua,ub]

{
βpv +

λ

2
v2

}
,

by deriving a projection formula of the type (2.58) on page 70.

2 Exercise 2.19 [Tr]:
Apply the formal Lagrange method to the problem with boundary control of Dirichlet
type:

min

∫
Ω
|y − yΩ|2 dx+ λ

∫
Γ
|u|2 ds =: J(y, u),

subject to

−∆y = 0,

y|Γ = u,

−1 ≤ u(x) ≤ 1.

3 Exercise 2.15 [Tr]:
Derive the necessary optimality conditions for the linear optimal control problem on
page 79:

min J(y, u, v) :=

∫
Ω

(aΩy + λΩv) dx+

∫
Γ
(aΓy + λΓu) ds,

subject to

−∆y = βΩv, in Ω,

∂νy + αy = βΓu, on Γ,

va(x) ≤ v(x) ≤ vb(x), a.e. in Ω,

ua(x) ≤ u(x) ≤ ub(x), a.e. on Γ,
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