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A graph is a set of points called vertices, and a set of edges, each edge connecting a pair
of given vertices. Graphs have many applications in Computer Science and Engineering, and
are studied from a number of perspectives. In Information Theory, they are used to define
zero-error transmission rates of communication channels. Given an information channel N
that transmits a finite alphabet X to another finite alphabet Y , the confusability graph GN
of N has a vertex set X and two elements x, x′ of X form an edge if GN if, with a non-zero
probability, they can be sent to the same symbol y from Y . The confusability graph GN
encodes fundamental properties of N , including its zero-error capacity.

The aim of this project is to define and study the confusability graph of channels, whose
input is not a finite source as above, but is infinite and continuous. The finite alphabet X
is, in this setting, replaced by a measure space X equipped with a measurable transformation
T , and N is replaced by an ergodic channel N from X into another measure space Y. The
resulting graphs will be measurable subsets of X × X and will naturally give rise to spaces
of bounded linear operators on (infinite dimensional) Hilbert spaces, called operator systems.
This connection allows to use methods from Functional Analysis in the exploration of zero-
error capacities of continuous information channels, which is the final goal of this project.

The project lies on the border of Functional Analysis and Information Theory and will
equip the prospective student with knowledge suitable for both theoretical investigations in
Operator Algebra Theory, and pursuit of applications to Quantum Information Theory. To
start working on the project, the student will need a sound background in Linear Algebra,
Functional Analysis and Measure Theory. He/she will also benefit from acquaintance with
Ergodic Theory.


