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I finished my PhD study at University of Wollongong under the supervision of Pro-
fessor David Pask and Professor Aidan Sims, focusing on the area of C∗-algebras.
In particular, I studied topological graph algebras (see [3]) and their twisted vari-
ation (see [5]).

During my PhD, I was also very interested in the (directed) graph algebra (see a
detailed introduction in [6]). The graph algebra has been a very active area in the
C∗-algebra for twenty years. It is important because it provides a lot of examples
of C∗-algebras, certain types of them can be classified, and many properties of
the graph algebra like the K-theory are closely related to the underlying graph.
More importantly, it has many connections with other areas in mathematics such
as dynamical systems.

A directed graph is a quadruple E = (E0, E1, r, s) consisting of two countable
sets E0, E1, and two maps r, s : E1 → E0. To get a picture out of this abstract
definition, just consider an arbitrary element e ∈ E1 and visualize it as an arrow
pointing from the source s(e) to the range r(e).

The graph algebra C∗(E) is a C∗-algebra generated by a family of partial isome-
tries {se}e∈E1 and a family of mutually orthogonal projections {pv}v∈E0 satisfying
very intuitive algebraic relations:

1. s∗
e
se = pr(e), for all e ∈ E1;

2. pv ≥ ∑

e∈F
ses

∗

e for every v ∈ E0 and finite F ⊂ s−1(v); and

3. pv =
∑

s(e)=v

ses
∗

e whenever 0 < |s−1(v)| < ∞.

Recently, Kawamura [4], Gonçalves and Royer [1], [2] have built connections be-
tween the graph algebra and the Perron–Frobenius operator via an intermediate
notion called the branching system. The definition of a branching system looks a
bit technical, but the idea is really simple and it is just another way of realizing a
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graph algebra and representing it as a C∗-subalgebra of the bounded linear oper-
ator on the Hilbert space L2(X, µ) (more concretely, X can be R). It was shown
that it is possible to construct many branching systems and associated to each
branching system is a Perron–Frobenius operator. The Perron–Frobenius operator
from a branching system can be written down concretely in terms of the partial
isometries of the graph algebra C∗(E).

My Lift-off Fellowship supported me to travel to Universidade Federal de Santa
Catarina, Florianópolis, Brazil, for three weeks and to collaborate with Professor
Daniel Gonçalves and Professor Danilo Royer. During my visit in Brazil, we de-
veloped the notion of branching systems for a type of more general graphs called
ultragraphs, and we constructed a relationship between a branching system of
an ultragraph and the Perron–Frobenius operator of the branching system. The
progress of the project went very well. Not only did we finish this generalization,
also we solved some open problems left over from the early work in [1], [2], and we
are writing our results into a paper to be submitted.

Finally I would like to thank Australian Mathematical Society for offering me a
Lift-off Fellowship to go to Brazil and to communicate with people over there.
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