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Abstract： 
Saddle point systems arise in a variety of 
applications, and in particular, in constrained 
optimization problems and discretized elliptic 
partial differential equations with divergence-free 
constraints. Iterative solvers can rapidly converge 
to the solution if the system is preconditioned 
effectively. Finding a good preconditioner may 
strongly depend on the properties of the 
underlying continuous problem.  
In this talk I will give an overview of iterative 
solution methods for saddle point problems, with 
focus on block diagonal preconditioners. Solution 
approaches that involve approximating Schur 
complements are discussed, and specifically, the 
spectral properties of primal Schur complements, 
in situations where the leading block of the saddle 
point matrix is singular. The analytical findings 
are illustrated by a few numerical examples. 
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