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Abstract

The lecture deals with mathematical programs with equilibrium constraints (MPECs) of the
form

minimize f(x, y)
subject to

0 ∈ F (x, y) + Q(y)
x ∈ ω

y ∈ Ξ,

(1)

where x is the control variable, y is the state variable and f is the objective.
The most important part of this model is the generalized equation

0 ∈ F (x, y) + Q(y), (2)

where F is a continuously differentiable map and Q is a closed-graph multifunction. We will
assume that the solution map S, defined by

S(x) := {y | 0 ∈ F (x, y) + Q(y)},

is single-valued and locally Lipschitz. Therefore (1) amounts to a special optimal control
problem which will be investigated both in the finite-dimensional as well as in an infinite-
dimensional setting. Our main workhorse is the so-called implicit programming approach
based on the reformulation of (1) to the optimization problem

minimize f(x, S(x)) + δΞ(S(x))
subject to

x ∈ ω

(3)

in the control variable only.
The first part of the talk is devoted to first-order necessary optimality conditions in the

finite-dimensional case.



The second part of the talk deals with the possibility of the numerical solution of (3) via
the penalized problem

minimize f(x, S(x)) + RdistΞ(S(x))
subject to

x ∈ ω,

(4)

with a positive penalty parameter R. The question of the computation of subgradients of the
composite objective in (4) is crucial in this connection.

The last part of the talk concerns the optimality conditions for (1) in the case of equilibria
governed by a linear elliptic variational inequality over the Sobolev space

◦

H 1(Ω).
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