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In nonlinear inverse problems, the objective function often involves the solu-
tion of a discretized PDE for many right hand sides, corresponding to many
measurements. Additional linear systems must be solved for evaluating or ap-
proximating the Jacobian of the nonlinear least squares problem. Hence, the
solution of the inverse problem requires the solution of a very large number of
large linear systems. We discuss randomized techniques as well as model reduc-
tion approaches to drastically reduce the number of systems to be solved. We
apply our approach to problems in diffuse optical tomography.
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