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Lecture: "Stable methods for least-square problems"

A basic problem in many branches of sciences, engineering and economy is to fit a model to observations
subject to errors. This is a typical inverse problem, where form a series of n system measurements
yi = yi(ti), i = 1 . . . n, and using a conjuctured model ϕ containing unknown parameters x, we are
concerned with determining these parameters in such a way that model and measurements " match best
possible". This can be formulated as a least-square problem of type

n∑

i=1

wi(yi − ϕ(ti, x))2 minimal,

where the weight-functions wi are to be determined within the problem to permit a reasonable practical
interpretation. It is clear that the existence and uniqueness of the solution to this problem depends on the
"relevance" of the observations. Furthermore, it is of crucial importance to have a stable solution, where
the accuracy of the sought-for parameters should be enhanced when the precision on the observations
increases. Otherwise we have to deal with the instability of the solution using regularization techniques.
This lecture aims to introduce stable methods for least-square and inverse problems, discuss them from
theoretical and numerical point of view and illustrate them using practical examples. It is attended to
advanced-bachelor and master students in mathematics, computer sciences or engineering.
This lecture will be given in english.
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