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1-Summary

This work concerns the study of a class of variational inequalities, in the sense that the second member

depends on the solution, applying the methods multigrids in two domain .

Find u ∈ Kg solution of 
∆u ≥ f (u) in Ω

u ≤ ψ; ψ ≥ 0

u = g; on ∂Ω

where f ∈ L∞ (Ω) and

Kg =
{
v ∈ H1 (Ω) : v = g on ∂Ω, v ≤ ψ in Ω

}
Multigrid methods consist in successively using grids (or meshes) of different sizes, so as to obtain

a detailed solution in the high frequencies, while ensuring rapid relaxation of the basic frequencies.

Multigrid methods have been studied for linear elliptical problems. For our part, we are interested in the

finite difference approximation, in using multigrid algorithms, for variational inequalities nonlinear, as

the second member depends on the solution.
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3-Thesis plan

- Bibliographic research.

- Mathematical study of continuous problem.

- Comprehensive study on multi-grid methods.
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- The finite element approximation by introducing algorithms to multi-grids, for a nonlinear elliptical

variational inequality, where the second member depend of the solution.

- Numerical simulation.

4-Abstract Graphic

In this work we will stady the multi-grid method for a nonlinear elliptical variational inequality, where

the second member depend of the solution.
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