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Let Ω be a bounded convex polygonal domain in R2. A model elliptic optimal control problem with pointwise state

constraints is to find the minimizer of the functional

J(y, u) =

∫
Ω

(y − yd)2 dx+ β

∫
Ω

u2 dx,

where (y, u) ∈ H1
0 (Ω)× L2(Ω) are subjected to the constraints∫

Ω

∇y · ∇v dx =

∫
Ω

uv dx ∀ v ∈ H1
0 (Ω),

ψ1 ≤ y ≤ ψ2 a.e. in Ω.

We will present finite element methods for this optimal control problem that are based on the reformulation of the

problem as a fourth order elliptic variational inequality for y, discuss their a priori and a posteriori error analyses, and

introduce post-processing procedures that generate approximations of the optimal control u from the approximations of

the optimal state y.
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