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1. INTRODUCTION

In this talk we consider the convergence prop-
erties of semi-smooth Newton methods for opti-
mal control problems governed by the wave equa-
tion and subject to pointwise inequality control
constraints. These methods can be equivalently
reformulated as primal-dual-active set strategies
(PDAS), see (HIK). There are several publica-
tions dealing with PDAS strategies which are
very efficient for solving optimal control prob-
lems with constraints, see, e.g., (IK; BIK). For
Dirichlet optimal control problems governed by a
parabolic state equation superlinear convergence
of PDAS was shown in (KV).

2. CONVERGENCE

We analyze the convergence properties of semi-
smooth Newton methods in three different situa-
tions: optimal distributed control, optimal Neu-
mann boundary control and optimal Dirichlet
boundary control with respect to the wave equa-
tion including pointwise inequality control con-
straints. For distributed control and for Neu-
mann boundary control we prove superlinear con-
vergence of PDAS. For Dirichlet optimal con-
trol based on the very weak solution of the
wave equation we show, that there is no special
smoothing property allowing to prove superlinear
convergence.

However, when considering the damped wave
equation, i.e.

Yt — Ay — pAyy = f in 2 x [0, T7,
y=wu ondf2 x[0,7T],
y(0) =yo, w(0) =y in L2,

e <y<1 ond2x][0,T],

with state y € L?(£2 x [0,7T]), control u €
L?(092 x[0,T)), bounds @, € L2002 x [0,T7])
and damping parameter p > 0, p € R we can
prove superlinear convergence.

3. NUMERICAL EXAMPLES

A discretization based on space-time finite ele-
ments is proposed and numerical examples are
presented which show the superlinear conver-
gence of PDAS in the case of distributed control
and Neumann boundary control as well as in the
case of Dirichlet control when considering the
damped wave equation.
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