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Cosine Functions and Functional Calculus

In my talk I shall report on the functional calculus approach to cosine operator func-
tions. Starting with an operator A with spectrum in a parabola and satisfying certain
resolvent growth conditions one constructs a holomorphic functional calculus that allows
to form the operator family CosA(t), t ∈ R, as unbounded closed operators. A generation
theorem emerges that is closely related to the complex inversion formula for the Laplace
transform.

On the other hand, given that A is indeed the generator of a cosine function (C(t))t∈R
with associated sine function (S(t))s∈R, one can define a Hille–Phillips type functional
calculus for A. The “decoupling identity”

C(s + t) = C(s)C(t) + AS(s)S(t) (s, t ∈ R)

is the key to a transference principle with interesting consequences.
The talk is based on [1]. The second part extends and simplifies results from [4] and

[2] and is related to [3].
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