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Prof. Carl Cowen
Indiana University Purdue University Indianapolis, USA

Title: “Composition Operators, Weighted Composition Operators, and
Applications to Operator Theory”

Abstract: These talks will describe results in operator theory in Hilbert spaces, as exemplified
by a class of Hilbert spaces of analytic functions on the unit disk, H2

κ for κ ≥ 1, that includes
the Hardy space H2(D), the Bergman space A2(D), and the standard weight Bergman spaces.
On these spaces, the linear functionals of evaluation of a vector at a point w in the disk are
continuous, so are given by the inner product with the kernel functions: for f in the space and
w in D, we have f(w) = 〈f,Kw〉. The spaces H2

κ with κ ≥ 1 are those for which the kernel
functions are (1− wz)−κ.

If φ is an analytic map of the unit disk, D, into itself and ψ is an analytic function on D, the
composition operator Cφ and the weighted composition operator Wψ,φ are the operators defined
by

(Cφf)(z) = f(φ(z)) and (Wψ,φf)(z) = ψ(z)f(φ(z))

for z in the disk. On the spaces H2
κ, the composition operators are bounded operators for all

φ and the weighted composition operators are bounded for all bounded functions ψ and some
unbounded ones, depending on κ and φ.

We begin by outlining some of the basic results on composition operators including some
important ideas from function theory, a few facts about adjoints, the characterisation of compact-
ness, and some results on spectral theory. Our main goal in the talks will be the characterisation
of the Hermitian weighted composition operators on H2

κ and their spectra and spectral decompo-
sitions will be explicitly described.

Let N is a subspace of H2
κ that is invariant for the operator of multiplication by z such that

there are functions f in N with f(0) 6= 0. If G is a function in N so that

‖G‖ = 1 and G(0) = sup{Re f(0) : f ∈ N and ‖f‖ = 1}
then we say G solves the extremal problem for the invariant subspace N . As a surprising
application of the spectral theory for some of the Hermitian weighted composition operators
above, we compute the extremal functions for the subspaces associated with the usual atomic
inner functions for these weighted Bergman spaces and get explicit formulas for the projections
of the kernel functions on these subspaces. Some other applications of composition and weighted
composition operators will be described as time allows.

These talks will discuss work of many analysts but especially joint work of Eung Il Ko, Gajath
Gunatillake, and the speaker.



Prof. Johannes Kellendonk
Institut Camille Jordan, Lyon, France

Title: “Topological dynamical systems of Delone sets and their spectral
properties”

Abstract: The challenging question raised by the discovery of quasicrystals (for which Shecht-
man got the Nobelprize in chemistry 2011) is: which distributions of matter diffract. This ques-
tion may be formulated in mathematical terms and then related to the dynamical system defined
by the point set (a Delone set) of atomic positions of the matter. It turned out that the diffraction
spectrum (in the sense of X-ray diffraction) is strongly related to the dynamical spectrum. I will
discuss how effectively the topological dynamical system of a point set describes the set and
then characterise point sets by their dynamical spectrum. In particular I will compare notions
from topological dynamical systems theory, like proximality and equicontinuity, with geometric
notions from point sets.

Title: “Spectral triples for subshifts and a characterisation of aperiodic order”

Abstract: A spectral triple is the fundamental ingredient for non-commutative Riemann geome-
try, it defines a distance function on the state space of the algebra. Although this was proposed by
Connes for non-commutative algebras, it already leads to new notions for commutative algebras,
that is, ordinary spaces. Rieffel asked the question whether one can, when starting with a com-
pact metric space construct a spectral triple whose corresponding distance function gives back
the metric. I would rather like to turn the problem around: Suppose that there is a canonical spec-
tral triple for a metric space. Then the comparison between the metric and the distance function
can lead to a characterisation of the space. I will discuss spectral triples for subshift spaces (I like
to think of subshifts as symbolic versions of one dimensional tilings) and show how the above
characterisation can be interpreted in terms of a combinatorial property of the subshift, namely
that of having bounded powers, or not. This can be seen as a characterisation of aperiodic order
and is also related to linear recurrence of subshifts.


