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Part 1. Systems of linear ordinary differential equations with rational coefficients
Abstract: In this part, the key elements of general theory of systems of linear ODEs with rational coefficients 
will be explained. We will discuss local behavior of solutions near regular and irregular singular points, and 
their global description in terms of monodromy and Stokes data. Two main model examples will be given by 
the Gauss and Kummer hypergeometric systems.

Part 2. Inverse monodromy problem for linear ODEs and Painlevé equations
Abstract: The second part will be concerned with the problem of reconstruction of linear ODEs with 
prescribed monodromy. The first goal is to understand how this problem can be reformulated in the 
Riemann-Hilbert setting. Next, we will discuss monodromy preserving deformations, and explain why solving 
the simplest nontrivial inverse monodromy problems is equivalent to solving Painlevé equations. Finally, we 
will introduce the notion of isomondromic tau function.

Part 3. Painlevé functions, Fredholm determinants and combinatorics
Abstract:I will explain how to associate a tau function to a Riemann-Hilbert problem with generic jump matrix 
on a circle. The tau functions in question will be defined as block Fredholm determinants of integral operators 
with integrable kernels. We will prove a variational formula for these determinants with respect to parameters 
of the jump. Specializing it to Riemann-Hilbert problems of isomonodromic origin, we will derive explicit 
Fredholm determinant representations for general solutions of Painlevé VI, V and III.  Finally, we will show 
that the relevant Fredholm determinants can be represented as combinatorial sums over pairs of Young 
diagrams, and relate thereby Painlevé transcendents to dual Nekrasov-Okounkov instanton partition 
functions.

Part 4. Painlevé functions, accessory parameters and conformal blocks
Abstract: In this part, I will explain relations between Painlevé transcendents, accessory parameters in scalar 
linear 2nd order ODEs of Heun type, and conformal blocks of the Virasoro algebra. If time permits, I will 
discuss a number of open questions and conjectures regarding these three classes of special functions. 
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