
ITERATIVE METHODS FOR LARGE-SCALE SADDLE POINT PROBLEMS

TENTATIVE PROGRAM (F. DURASTANTE)

(Cortona, 9–20 May, 2022)

Lecture schedule:

Lecture 1: An overview of Finite Element Methods.

Lecture 2: From variational crimes to mixed methods: the Stokes problem.

Lecture 3: Stabilization for the Stokes problem and the steady state incompressible Navier-Stokes
equation.

Lecture 4: An overview of PDE Constrained Optimization: the Poisson problem with distributed
controls.

Lecture 5: PDE Constrained Optimization: box-bounded controls and functionals with sparsity terms.

Lecture 6: An introduction to Multigrid Methods: the geometric multigrid for the Poisson equation.

Lecture 7: General theory of Algebraic Multigrid Methods (AMG) via 2× 2 block factorizations.

Lecture 8: A gallery of AMG methods and some implementation issues: the exascale challenge.

Lecture 9: Laboratory session: implementing and testing preconditioners.

Lecture 10: Laboratory session: implementing and testing preconditioners; conclusions, discussion and
perspectives.

Course prerequisites: A previous exposure to numerical analysis including numerical linear algebra, some
familiarity with Lebesgue measure theory and bases of functional analysis, bases of programming with MAT-
LAB/Python.
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