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Prof. Guyan Robertson

Operator algebras associated with groups acting on buildings and their K-theory

Abstract: Talk 1: Groups acting on affine buildings and their boundaries

Symmetries of spaces are described by groups. Conversely, it is often useful to study an abstractly defined
group by means of the geometry of some space upon which it acts.

Buildings are natural geometries associated with classical groups overp-adic fields. A striking use of
geometry was in Serre’s explanation of a theorem of Ihara (ca. 1966): a discrete torsion free subgroupG
of SL2(Qp) is a free group. Serre deduced Ihara’s result from the observation thatG acts freely upon the
treeof SL2(Qp).

Theaffine buildingsassociated with higher rank groups such asSLn(Qp), n ≥ 3, are higher dimen-
sional analogues of trees, but have a more rigid structure. This talk will introduce, from the viewpoint of
an analyst, some ideas of affine buildings and their boundaries.

Talk 2: Operator algebras associated with discrete groups acting on buildings and their K-theory

Spaces that arise in analysis are often pathological and cannot be studied by classical geometric methods.
One can sometimes consider instead an associated algebraic object.

Let X be a finite connected graph. The fundamental groupΓ of X is a free group and acts on the
universal covering tree∆ and on its boundary∂∆, endowed with a natural topology. The action ofΓ on
∂∆ is “bad”, in the sense that the quotient spaceΓ\∂∆ is not Hausdorff. However, this action may be
studied by means of the crossed productC∗-algebraC(∂∆) o Γ. The structure of this algebra can be
explicitly determined. It is aCuntz-Krieger algebra.

Similar algebras may be defined for boundary actions on affine buildings of dimension≥ 2. These
algebras have a structure analogous to that of a simple Cuntz-Krieger algebra and this is the motivation for
a theory of higher rank Cuntz-Krieger algebras, which has been developed by T. Steger and G. Robertson.
The K-theory of these algebras can be computed explicitly in some cases. Moreover, the class[1] of
the identity element inK0 always has torsion. This talk will outline some of the geometry and algebra
involved.

Prof. Stephane Jaffard

How smooth is almost every function in a given Sobolev space?

Abstract: Generic result concerning the regularity of “most” functions in a given function spaces were
initiated by Banach in the 20s: He showed that, in the space of continuous functions, “quasi-all” functions
(in the sense of Baire’s categories) are nowhere differentiable. Our purpose is to examine how this result
can be extended in several directions:

• by changing the function space one works with: we will consider Sobolev and the Besov spaces;
• by changing the notion of “genericity” which is used: We will consider the alternative notion

supplied by prevalence (it is a natural extension of the notion of “Lebesgue almost everywhere”
in infinite dimensional spaces).

For most function spaces that we will consider, we will see that the regularity of generic functions jumps
from one point to another; and the sets of points where the Hölder regularity takes a given value are fractal
sets. Such functions are called multifractal.


