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Randomized direct solvers and more

We discuss some new structured direct solvers for large linear systems, using randomization and
other techniques. Our work involves new flexible methods to exploit structures in large matrix
computations. Our randomized structured techniques provide both higher efficiency and better
applicability than some existing structured methods. New efficient ways are proposed to conve-
niently perform various complex operations which are difficult in standard rank-structured solvers.
Extension of the techniques to least squares problems and eigenvalue problems will also be shown.

We also study the following issues: 1. Develop matrix-free structured solvers. 2. Update a struc-
tured factorization when few matrix entries change. 3. Relaxed rank requirements in structured
solvers. We show the feasibility of our methods for solving various difficult problems, especially
high dimensional ones. 4. Develop effective preconditioners for problems without significant rank
structures. We analyze the criterion for compressing off-diagonal blocks so as to achieve nearly
optimal effectiveness and efficiency in our preconditioner.



