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Abstract

Let ϕ be an analytic self-map of the open unit disk D in the complex plane. Such a
map induces through composition a linear composition operator Cϕ : f 7→ f ◦ ϕ. We are
interested in the combination of Cϕ with the differentiation operator D, that is in the
operator DCϕ : f 7→ ϕ′ · (f ′ ◦ ϕ) acting between weighted Bergman spaces and weighted
Banach spaces of holomorphic functions.
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1 Introduction

Let D denote the open unit disk in the complex plane. For an analytic self-map ϕ of D the
classical composition operator Cϕ is given by

Cϕ : H(D) → H(D), f 7→ f ◦ ϕ,

where H(D) denotes the set of all analytic functions on D. Combining this with differentiation
we obtain the operator

DCϕ : H(D) → H(D), f 7→ ϕ′ · (f ′ ◦ ϕ).

Composition operators occur naturally in various problems and therefore have been widely
investigated. An overview of results in the classical setting of the Hardy spaces as well as
an introduction to composition operators is given in the excellent monographs by Cowen and
MacCluer (cf. [6]) and Shapiro (cf. [13]).
Next, let us explain the setting in which we are interested. Bounded and continuous functions
v : D →]0,∞[ are called weights. For such a weight v we define

H∞
v := {f ∈ H(D); ∥f∥v := sup

z∈D
v(z)|f(z)| < ∞}.

Since, endowed with the weighted sup-norm ∥.∥v, this is a Banach space, we say that H∞
v

is a weighted Banach space of holomorphic functions. These spaces arise naturally in several
problems related to e.g. complex analysis, spectral theory, Fourier analysis, partial differential
and convolution equations. Concrete examples may be found in [4]. Weighted Banach spaces
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