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We investigate 1-D Schrödinger operators with δ′-interactions on a discrete set X =
{xn}∞n=1 ⊂ [0, b), where xn ↑ b and b ≤ +∞. Spectral properties of these operators are
widely studied in the case d∗ := infn∈N(xn − xn−1) > 0 (see [1]). In the case d∗ = 0, it is
only known that the corresponding minimal operator is self-adjoint if b = +∞ [2].

We show that self-adjointness, lower semiboundedness, and discreteness correlate with
the corresponding spectral properties of a certain class of Jacobi matrices. On the other
hand, this class of matrices is closely connected with the Krein-Stieltjes string operators.
Using this connection, we obtain necessary and sufficient conditions for the operators with
δ′-interactions to be self-adjoint, lower semibounded, discrete in the case d∗ = 0.
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