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ABSTRACTS

Graph Algebras: Bridging the gap between Algebra and Analysis
Abstract: In 1977, Cuntz [3] introduced a class ofC∗-algebras, known today under the name of
Cuntz algebras, which have played an important role in different aspects of the theory of operator
algebras. For an integern ≥ 2, the Cuntz algebraOn is aC∗-algebra generated byn isometries
with mutually orthogonal ranges, such that the direct sum of these ranges gives the whole Hilbert
space. Cuntz showed in [3] that these C*-algebras do not depend on the particular representation,
and computed in [4] the (topological)K-theory of the algebrasOn, obtaining thatK0(On) is a
cyclic group of ordern− 1 and thatK top

1 (On) is trivial.
Similar algebras were constructed from a purely algebraic perspective by William Leavitt [5]

in 1957. Given an arbitrary fieldK, the LeavittK-algebraLK(1, n) of type (1, n) is theK-
algebra with a universal isomorphism between the free module of rank one and the free module
of rankn. It turns out that, forK = C, the algebraLC(1, n) embeds as a dense subalgebra of
On, and moreoverK0(LC(1, n)) = K0(On) = Zn−1 for every fieldK.

For each directed graphE one can define the Cuntz-Krieger graphC∗-algebraC∗(E) of E (see
for instance [6]). These algebras provide wide generalizations of Cuntz algebras, the algebraOn

being theC∗-algebra of then-roseRn, that is, the graph with just one vertex andn arrows. A
purely algebraic version of graph algebras has been recently introduced in [1], under the name
of Leavitt path algebras. Again the Leavitt path algebraLK(Rn) of then-rose is precisely the
classical Leavitt algebraLK(1, n) andLC(E) embeds as a dense subalgebra ofC∗(E) for every
directed graphE.

In these talks, I will give an introduction to both classes of algebras, stressing analogies and
differences between the algebraic and analytic situations. The first talk will be devoted to a
description of the algebras, including various representative examples, uniqueness theorems and
ideal structure. In the second talk, I will considerK-theory of graph algebras, both stable and
non-stable. In particular, recent computations of M. Brustenga, G. Cortiñas and the speaker [2],
combined with an unpublished result of Cortiñas and Phillips, give that

Ki(LC(1, n)) = Ki(On) = K top
i (On),

for all i ∈ Z, where hereKi denotes algebraicK-theory of rings andK top
i denotes topological

K-theory of Banach algebras.
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Microstates and free entropy dimension in amalgamated free products
Abstract: Given elementsx1, ..., xn of a finite von Neumann algebra, matricial microstates are
choices of matrices that approximatex1, ..., xn in a specific sense. Free entropy dimension, based
on matricial microstates, was introduced by Voiculescu in connection with his notion of freeness.
It is an interesting open question whether free entropy dimension is an invariant of von Neumann
algebras by being the same for all finite generating sets of a given finite von Neumann algebra.
In joint work with Nate Brown and Kenley Jung, by using some asymptotic freeness results in
random matrices, we find the free entropy dimension of certain sets of generators in amalgamated
free products of von Neumann algebras, where the amalgamation is over a finite dimensional or
hyperfinite subalgebra.

Eigenvalue inequalities in II1-factors
Abstract:Given Hermitian n-by-n matrices A and B, whose eigenvalues (and multiplicities) are
known, what can the eigenvalues of A+B be? In 1962, A. Horn conjectured an answer, in terms
of eigenvalue inequalities known as Horn inequalities. His conjecture was proved less than a
decade ago due to work of Klyachko, Knutson and Tao. We consider the analogous question in
finite von Neumann algebras, and prove that Horn inequalities (appropriately recast) hold in all
finite von Neumann algebras. The classical method of proving a Horn inequality involves proving
the existence of a projection satisfying certain properties with respect to three arbitrary flags. In
order to do so, and building on ideas of Knutson, Tao and Woodward, we found methods of
constructing these projections in a II1-factor. These work also in the finite dimensional situation
and give a new and constructive proof. This is joint work with H. Bercovici, B. Collins, W.S. Li
and D. Timotin.

In work with B. Collins, Connes’s embedding problem is shown to be equivalent to a version
of the above question about the distribution of sums of Hermitian elements in finite von Neumann
algebras, but with matrix coefficients.

The Magic in non-commutative computations
Abstract: Suddenly, there arrives the era of quantum computer where matrix analysis has been
used intensively in a lot of applications. Here, we show that some basic real computing may
appear as sort of magic showing in the settings of non-commutative probability/geometry.


