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Random difference and differential operators are used to model physical processes in disordered
or uncertain media. The theories involving the Anderson model for selfadjoint discrete Schrödinger
operators, integrated densities of states, and Lyapunov exponents, and the multiscale analysis have
been developed intensively, but still contain long-standing open problems. These theories are mainly
connected with random selfadjoint operators and conservative systems.

The theory of non-Hermitian random matrices, which originated in Mathematical Physics and is
aimed on spectral properties of open (non-conservative) systems, has evolved recently in the direction
of stochastic resonances associated with random PDEs and difference equations. Related random
spectra are usually non-real, non-deterministic, and can be often represented by (stochastic) point
proccesses in the complex plane.

The seminar is aimed on the following well-developed topics of Random Spectral Theory for the
selfadjoint Anderson model, as well as on connections of these classical topics with relatively new
non-selfadjoint random spectral problems:

• random discrete Schrödinger operators (the Anderson model) [K];

• ergodic operators and their spectra [K];

• the density of states [K];

• the Lyapunov exponent for the 1-d Anderson model and the Thouless formula [CFKS, PF];

• continuation resonances for the 1-d Anderson model [K16].

While the seminar is closely connected with seminars and courses of previous semesters on the
Anderson localization, random matrices, point processes, and spectral theory, the selection of themes is
somewhat different and is aimed to complement the earlier seminars and courses on random operators.

Prerequisites: Basic Functional Analysis, basic Spectral Theory in Hilbert spaces, basic Probability

Basic knowledge of the following topics may be useful, but not necessary: discrete Laplacian,
discrete Anderson model, continuation resonances, point processes.
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