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Abstract

The inverse spectral problem is considered for some discrete Schrodinger
operators with one-way scattering. The main equations of Marchenko type are
obtained.The renewal algorithm of the operator by the scattering data is show.

Introduction. The inverse scattering problem for a discrete Schrodinger equa-
tion in some classes of coefficients was studied in a lot of papers (see [1]-[5] and refer-
ences). On the other hand, in the paper [4], the inverse spectral problem was investi-
gated for Schrodinger discrete equation with one-way scattering. In the same place,
the so-called passage factor was used in place of the main spectral characteristics-
Moreover, especially by studying nonlinear equations by the method of the inverse
spectral problem, the so-called reflection factor is the most profitable spectral char-
acteristics (see [5]). In the present paper the inverse scattering problem is studied
for a class of discrete Schrodinger equations with respect to the latter circumstance.

Primal and inverse scattering problem. Consider the Schrodinger discrete
equation

an−1yn−1 + anyn+1 = λyn, n ∈ Z, (1)

where the coefficient an > 0 satisfies the conditions

an → 0 as n → +∞, (2)

−1∑
n=−∞

|n| |an − 1| < ∞. (3)

In the space l2 [0,∞) consider the operator L0 generated by equation (1) and bound-
ary condition y−1 = 0. By condition (2) the operator L0 is completely continuous
and self-adjoint. Since the eigen values of the operator L0 are prime and symmetric
with respect to the point λ = 0 (see [2], [6]), then the spectrum of the operator L0

consists of prime eigen values ±λn, λn ≥ 0, n = 1, 2, ..., n where λn → 0 as n →∞
and of the point λ = 0. The latter is either an eigen value of the operator L0 or a
unique point of its continuous spectrum.

For definiteness we accept that the spectrum of the operator L0 lies in the interval
(−2, 2). Denote by Pn (λ) and Qn (λ) the solution of equation (1) with the conditions

P−1 (λ) = Q0 (λ) = 0, Q1 (λ) =
1
a0

. It is known [6] that the spectral function ρ (λ)


