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This work is concerned with the application of multigrid methods to the numerical
solution of the following class of optimization problems: find y ∈ W 1,ν

0 (Ω) such that

min
y∈W 1,ν

0

J(y) :=
1

ν

∫
Ω

|∇y|ν dx+ g

∫
Ω

|∇y| dx−
∫

Ω

fy dx,

where g > 0 and f ∈ W−1,ν′(Ω) is a given function. This kind of problems arise in
the modelization of non-Newtonian fluids e.g. the Herschel-Bulkley model . We pro-
pose a Huber regularization of the non-differentiable term in the functional J . Well
posedness of the regularized problems is proved, and convergence of the regularized
solutions to the solution of the original problem is verified. Further, we discuss the
finite element discretization of the problem. Our main interest is to develop a multi-
grid algorithm to solve these kind of problems at big scale. Therefore, we propose
a multigrid for optimization method (MGOPT) for the numerical solution of the
discretized problem. This method is based on the well known full approximation
storage (FAS) scheme. As an important feature of this work, we propose to use a
preconditioned descent method combined with an innovative linesearch method as
the smoothing process. Finally, several numerical experiments are carried out to
show the efficiency of the approach. Particularly, we discuss the application of our
algorithm to simulate the flow of non-Newtonian fluids.
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