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Operator cosine functions were invented to help understanding abstract sec-
ond order Cauchy problems as strongly continuous semigroups are analogous to
exponential functions in solving first order (in time) abstract Cauchy problems.
There is an excellent introduction into this subject in [1].

Crouzeix proved in 2004 that if a form has numerical range in a suitable
parabola, then the corresponding operator generates a cosine function. We refer
to the monograph by Haase [3] for this result with detailed complete proofs.

In the project we will try to understand this result, and more general con-
nections between numerical range and functional calculus.
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∗Loránd Eötvös University Budapest and Bergische Universität Wuppertal, e-mail:
batka@cs.elte.hu

1


