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On peakon, Toda lattices and partition functions of random

matrix ensembles
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2 A class of nonlinear integrable PDEs admit some special weak solutions
called “peakons” , which are characterised by ODE systems, namely peakon
lattices. The celebrated Toda lattice was originally obtained as a simple
model for describing a chain of particles with nearest neighbor exponential
interaction. For some initial value problems, these lattices can be explicitly
solved by use of inverse spectral method. The solutions are intimately re-
lated to partition functions of random matrix ensembles. In this talk, I will
introduce our recent results on these related topics. The talk is based on

several joint works with Xingbiao Hu, Shihao Li, Jacek Szmigielski et al..

Inverse Spectral Problem and Peakons of an Integrable

Two-component Camassa-Holm System
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#HZE: In this paper, we are concerned with the explicit construction of peakon
solutions of the integrable two-component system with cubic non-linearity,
which was proposed by Xia and Qiao. We establish the spectral and inverse
spectral problem associated to the Lax pairs of the system. The inverse
problem is solved by the classical results of Stieltjes continued fractions,

which also contributes a lot to the spectral problem. The explicit formulas are



obtained from solutions of the inverse problem. The positivity of the spectral

measures is implied by J. Moser’s work on the Jacobi spectral problem.
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FE: In the talk, I will report some new results on the connection between
orthogonal polynomials and integrable systems. This is joint work with Xi-
angke Chang, Xiaomin Chen Yi He and Shihao Li.

On the product of GUE and LUE
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#HZE: We investigate spectral properties of the product of GUE and LUE ran-
dom matrices, and find an explicit expression of the joint probability density
function as a bi-orthogonal ensemble. By providing explicit expressions both
for the bi-orthogonal functions and the correlation kernel, a new double-side

kernel is found at the origin, which is slightly different from the Bessel kernel.

Applications of Nevanlinna theory to the finding of all exact

meromorphic solutions of nonlinear autonomous ODESs
Tuen Wai Ng
R YNES

FHZE: In this talk, we will explain how to apply Nevanlinna theory and local

singularity analysis to find all exact meromorphic solutions of some nonlinear



autonomous ODEs,e.g., the ODEs coming from the traveling wave reduction

of the one-dimensional quintic complex Ginzburg-Landau equation (CGL5).

Conditional measures of generalized Ginibre processes
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82 1 will talk about the conditional measures of generalized Ginibre point
processes. We show that these conditional measures with respect to the
configuration in the complement of a bounded domain in the complex plane,
are orthogonal polynomial ensembles with weights found explicitly. This
result, even in the classical Ginibre point process, is new. The talk is based

on a joint work with Alexander Bufetov.
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Recent results on the eigenvectors of random symmetric matrices

e
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2. Eigenvectors of large matrices and graphs play an essential role in
combinatorics and theoretical computer science. For instance, many prop-
erties of a graph can be deduced or estimated from its eigenvectors. It is
conjectured that an eigenvector of a random symmetric matrix behaves like
a random vector uniformly distributed on the unit sphere. I will talk about

some recent partial results toward confirming this conjecture.

Gap probability distributions of critical unitary random matrix

ensembles
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#ZE: We study Fredholm determinants of the Painleve II and Painleve
XXXIV kernels. The determinants describe the gap probability of eigenval-
ues in certain critical unitary random matrix ensembles. We obtain Tracy-
Widom formulas for the determinants, which are explicitly given in terms
of solutions to the coupled Painleve II system. Furthermore, the large gap
asymptotics for these determinants are derived, where the constant factors

are evaluated by the Riemann zeta-function.

Riemann-Hilbert approach and N-soliton solution for a coupled

modified nonlinear schrodinger equations

B
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#&ZE: We consider a coupled modified nonlinear schrodinger (CMNLS) equa-
tion that includes coupled NLS and modified NLS equation. In the framework
of the Riemann-Hilbert method, we construct the compact N-soliton formula
expressed by determinants. It’s shown that starting from two different ap-
proaches to transform the irregular Riemann-Hilbert problem (RHP) into
the regular RHP problem, we obtain the same soliton solutions. Based on
the determinant solution, some properties for single soliton and asymptotic
analysis of N-soliton solution are explored. The simple elastic interaction of

N solitons is confirmed.

Connection problems for equations of the Heun class
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KA

#HE: We discuss the connections between the fundamental solutions at dif-
ferent singular points, taking as examples several equations of Heun class.
The main tools used are the asymptotic theory of difference equations and

the Riemann-Hilbert approach.
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