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ABSTRACT. Optimal control problems for the incompressible
Magnetohydrodynamics (MHD) equations are of great interest
due to a wide range of possible applications involving electrically
conductive fluids, such as aluminum casting in metallurgy and
crystal growth in semiconductor industry. In such applications
it may be a great improvement to achieve the control on the
fluid state variables through the action of the magnetic Lorentz
force. In this talk we consider a class of MHD boundary optimal
control problems in which the flow is controlled through the
boundary conditions of the magnetic field. We propose a new
approach for the formulation of these problems based on lifting
functions of inhomogeneous boundary conditions. This approach
yields both theoretical and numerical advantages which will be
discussed. The optimal control problems under consideration are
formulated in terms of the minimization of a cost functional with
the nonlinear constraints of the Navier-Stokes and MHD equations.
The Lagrange multiplier principle is used to derive an optimality
system, whose numerical solution is a challenging task.


