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Prof. Vladimir Muller
Institute of Mathematics, Academy of Sciences of the Czech Republic

Universal operators and universal spaces

Abstract: Let H be an infinite-dimensional Hilbert space. By a classical result of Caradus, every sur-
jective operator T ∈ B(H) with infinite-dimensional kernel is universal in the following sense: for each
operator S on a separable Hilbert space there exist a constant c > 0 and a subspace M ⊂ H invariant for
T such that the restriction T |M is similar to cS.
We will discuss the connections of universal operators with the dilation theory and generalizations of the
Caradus result for n-tuples of operators, both in commutative and non-commutative setting.
Later on we will discuss the Gurarii space which exhibits many interesting ”universal” properties in the
class of Banach spaces.

Prof. Mihai Putinar
University of California at Santa Barbara

The mathematics of elliptic growth

Abstract: A series of continuum mechanics phenomena, such as crystal growth, electrodeposition, injec-
tion of fluids between two narrow plates, are modeled by a simple dynamics of planar shapes, specifically
described by a moving boundary with normal velocity proportional to the gradient of the Green function
with a fixed source.
The mathematics developed around such an elliptic growth dynamics is rich and full of surprises. The two
talks will reveal some of these aspects, with emphasis on two competing matrix models. We will touch
concepts of complete integrability, random matrix theory, spectral analysis of non-normal operators, all
amply illustrated with numerical experiments.


