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Abstract:

In this seminar, an overview is given that introduces to the theory of differential-algebraic equations
(DAEs) and numerical solution methods. The theory of DAEs extends classical ODE theory with aspects
from differential-geometry, first integrals, impasse points, well-posedness. This is reflected by the
problems occurring when trying to solve them practically. DAEs are mathematical modeling tools to
describe problems in chemical engineering, electrical circuits, etc. Also, they can be the equations
resulting from space discretized partial differential equations. A particular interesting view on DAEs is
their relation to variational formulations of the equation of motions in rigid body mechanics. This talk
starts from this application, introduces to linear DAEs and their linear algebra counterpart, the
generalized eigenvalue problem, and addresses initialization problems and sensitivity results before
turning to the algorithmic part. What is left over to do after more than 50 year's of research on DAEs?
Some research ideas will be addressed at the end of the talk.
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