May 26, 2007

Abstract
We will discuss some generalized eigenvalue problems (in which the eigenvalue does not
necessarily enter linearly) in a semiclassical scaling (where derivatives are multiplied by small
coefficients). Such problems arise frequently in the asymptotic analysis of nonlinear problems
solvable by an inverse-scattering transform. We will show how the asymptotics of the discrete
spectrum leads to the idea of universality classes of potentials and describe how this idea can be

used to approximate the discrete spectrum with quantitiative error estimates.
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Here is another Cauchy problem (SG):

2

Upr — 2fqu—l—sin(’uJ)=O, xreR, t>0,

’LL(:U,O) — f(iU), ut(a;,O) :g(w)
We suppose that f(-) € R, g(+) € R, f(£oo) = 2w N4, and g(+o0) = 0.
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or sma we may Settie Tor approxXimations thereor, wi error estimates attached.

2. The spectral data, along with parameters x and t, become input data for an -dependent
matrix-valued Riemann-Hilbert problem of complex analysis.

Depantonct of

MATHEMATICS

University of Michigan ¢




Universality Classes for Semiclassical Eigenvalue Problems May 26, 2007

Motivation: Semiclassical Limits for Integrable PDE

For small we may settle for approximations thereof, with error estimates attached.

2. The spectral data, along with parameters x and t, become input data for an -dependent
matrix-valued Riemann-Hilbert problem of complex analysis.

The subject of this talk is step 1. What can we say about the spectral data for general
initial conditions? What can be made quantitatively accurate for small ? How accurate?
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(z — 2 Y cos(bf(x))a — (= + = ") sin(Lf (2))b — ig()b

—(z4+27 sin(3f(z))a + ig(z)a — (z — z ) cos(5f(z))b.

Here z € C is the eigenvalue parameter.
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