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A random matrix A ∈ Rm×N is a matrix-valued random variable. For example, the
entries may be i.i.d. scalar Gaussian or Bernoulli random variables, but random
matrices with dependent entries will also be considered. There are many classical
results about the asymptotic behaviour of the spectrum of such matrices, like for
example Wigner’s semicircle law. However, it has recently become important to also
understand the non-asymptotic spectral behaviour of random matrices. A typical
question of interest is for example the following: Consider random matrices A of
size m × N , how much do the singular values of their realizations differ from the
predicted asymptotic behaviour?

The class will, in large parts, follow the lecture notes by Roman Vershynin [1].

We will start with non-asymptotic deviation estimates for random variables in one
dimension. We introduce subgaussian and subexponential random variables and
random vectors as well as the isotropic random vectors. The concepts then appear in
the study of random matrices, mainly matrices with independent rows or columns.
We will prove results on the tail behaviour of their maximal singular values for
different types of distributions for the row/column vectors. Furthermore various
applications will be discussed, including dimension reduction [2] and compressed
sensing.

Requirements: Measure theory, linear algebra, probability theory
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