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In this talk we discuss the computation of the spectrum and pseudospectrum of the
particular random tridiagonal operator
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where b = (bi) is a sequence of iid random variables each having the value ±1. We also
consider the relationship of the spectrum and pseudospectrum of this operator to that
of its n × n finite section Ab

n. This work is motivated by work of Anthony Zee, Joshua
Feinberg and coauthors [1, 2, 3] who study the spectral properties of Ab

n as a model of more
complex spectral problems arising in the study of superconductors and related problems
in so-called non-self-adjoint quantum mechanics.

Besides exploring symmetries and computing the numerical range of the spectrum of
Ab, a main result is that the spectrum and pseudospectrum of the finite section matrices
Ab

n are contained in those of the two-sided infinite matrix Ab. Combining this result with
our recent results on inclusion sets for tridiagonal operators, discussed in more detail in
the previous talk by Chandler-Wilde, we show that, with probability one, Σn → specAb

in the Haussdorf metric as n → ∞. Here (Σn) is a proposed family of approximations
for specAb. Precisely, for n ∈ N, Σn is the closure of the union of the εn-pseudospectra
of all 2n−1 distinct tridiagonal submatrices of the random operator Ab (2n−1 the number
of different sequences of ±1’s that can be chosen as the first subdiagonal of Ab

n) with
εn = 4 sin(π/(2n + 2)). Further, we quantify the rate of convergence by showing that,
with probability one,

specAb
⊂ Σn ⊂ spec εn

Ab

for n ∈ N. As a consequence of this and related results, we derive also convergence of
spec εA

b
n to spec εA

b (with probability one) in the Hausdorff metric as n → ∞. The talk
is illustrated by computations of the spectral inclusion sets Σn and other computations
suggesting fractality of the boundary of specAb.

This talk is based on joint work with Simon Chandler-Wilde (Reading) and Marko
Lindner (Chemnitz).
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