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Discrete analogs of the asymptotic Levinson theorem and their
spectral applications for Jacobi operators

Finding asymptotic information on solutions x of the discrete system

x(n + 1) = A(n)x(n), n ≥ n0, (1)

where x = {x(n)}n≥n0
is a sequence of Cd vectors, and A = {A(n)}n≥n0

is a fixed sequence
of d× d complex matrices, is a typical asymptotic problem for linear difference equations.
The most “classical” result was probably the famous asymptotic Poincaré theorem, later
improved by Perron. It was formulated for k-th order scalar difference equation but those
results possess also generalizations [7, 8] for discrete systems of the above form (1).

The other group of results can be called “discrete Levinson type theorems” (DLT)and
it contains discrete analogs of the classical Levinson theorem on the asymptotic behavior
of solutions of ordinary differential equation

dy(t)

dt
= A(t)y(t), t ≥ t0,

where A(t) — a complex d× d matrix, y(t) — a Cd vector.
One of the first discrete versions was published (without proof and also without some

important assumptions) by Evgrafov in [4]. The main correct result in this area belongs
to Benzaid and Lutz [1], where the so-called dichotomy conditions on A were formulated.

This talk is devoted to some old versions (e.g. [5, 6]) and also to the new version [9] of
discrete Levinson theorem — for systems with so-called singular limit. All those versions
concern various special assumptions on the matrix sequence A.

Several examples of applications of DLT to spectral studies of Jacobi Operators will
be shown.
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2


