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Motivation and problem formulation

Problem formulation

@ Model problem:
K : L?(Q) — L?(Q) linear, compact, yg4,a, b € L?(Q)

Optimal control problem

minimize  Js(u) € LU — yql? + 5| ul?
subject to: uel?Q), a<u<b

(1)

@ Examples:
Q@ K =-A""-elliptic-constrained optimal control problem

@ K is an explicit integral operator (image deblurring)
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Outline

0 Motivation and problem formulation

Q Background
@ The unconstrained problem
@ The constrained problem

Q Piecewise constant controls
@ Algorithm design
@ Numerical results

0 Continuous piecewise linear constraints
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Algorithm design

Piecewise constant controls Numerical results

The coarse space

@ New coarse inactive index set:

@ Coarse inactive space: U = span{p;” : i € I.,}
@ Coarse-level footprint: Q¥ = (J;-. supp(¢;”) .
@ Remarks:

1. QF C Q8. (new)

2. It may be that U2 Z U, (new)

3. We have U, Ccup iff Qr =Qn.
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Algorithm design [}
Piecewise constant controls Numerical results

Numerical example: elliptic-constrained problem

@ PDE-constrained optimal control problem

minimize |y -yl + 5|ul?
subject to: —Ay=u
a<u<b
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Algorithm design
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Elliptic control problem

Target control uy vs. optimal control Umin (3 = 107°)
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