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A matrix is called totally positive (TP) if all its minors are positive. TP ma-
trices were first studied in classical works of Schoenberg and Gantmakher-Krein
in 1930s and since then found numerous applications in analysis, probability,
combinatorics and, more recently, in representation theory and integrable sys-
tems. The notion of total positivity was extended to reductive Lie groups by
Lusztig and served as a main motivation to Fomin and Zelevinsky in their dis-
covery of cluster algebras. We will start with classical results on spectral prop-
erties of TP matrices and TP integral kernels, discuss connections with Polya
frequency sequences and then parameterizations of totally positive loci and tests
for total positivity. We will then turn to total positivity in reductive Lie groups
with applications to integrable systems including Toda flows. Then we will turn
to positivity in the context of cluster algebras using TP Grassmannians as the
main example.

Some of the sources we will use are listed below.
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