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Numerical Analysis of optimal control problem governed by
transient Stokes equations with state constraints pointwise in

time
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We consider the following optimal control problem:

Minimize
1

2

∫ T

0

∫
Ω

(u(t, x)− ud(t, x))
2 dx dt+

α

2

∫ T

0

∫
Ω

q(t, x)2 dx dt

subject to transient Stokes equations

∂tu−∆u+∇p = q in (0, T )× Ω

∇ · u = 0 in (0, T )× Ω

u = 0 on (0, T )× ∂Ω

u(0) = u0 in Ω

and to state constraints formulated pointwise in time, i.e.∫
Ω

u(t, x) · w(x) dx ≤ b for all t ∈ [0, T ]

with a given ud ∈ L2(I;L2(Ω)d) and w ∈ L2(Ω)d. The domain Ω ⊂ Rd, d = 2, 3 is assumed to
be polygonal/polyhedral and convex.

The optimality system for this problem involves a Lagrangemultiplies from the space of regular
Borel measures µ ∈ M([0, T ]), which affects the regularity of the solution. We discretize the
problem with inf-sup stable finite elements in space and with a discontinuous Galerkin method in
time. For this discretization we provide quasi-optimal error estimates for the state and the control.
The analysis is based on recently established error estimates for the Stokes system [1].
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