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In 1934 Widder [3] proved the following characterization of Laplace transforms of
real-valued bounded functions:

Theorem (Widder). Let r be a real-valued C*-function on (0,00). Then there
exists f € L>(0,00) such that
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The aim of this project is to extend Widder’s theorem to Banach space valued
functions. This extension is due to W. Arendt [1].

More precisely, it can be proved that such an extension result holds if and only if
the Banach space has the so called Radon-Nikodym property. Since not all Banach
spaces have the the Radon-Nikodym property, it is natural to look for a more general
version of Widder’s theorem. As it turns out, one can show that an “integrated
version” of Widder’s theorem holds in arbitrary Banach spaces. Also applications
to inhomogeneous Cauchy problems will be treated in the project.

More details can be found in [2].
This project is suited for 3 students.
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