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In this paper the author studies the boundary value problem B, of the form

y′′+
(
ρ2 + ρp(x) + q(x)

)
y = 0, x ∈ [0, T ] ,(1)

y(0) = αy(T ), y′(0)− (iρh′+h) y(0) = βy′(T ),

y(bj + 0) = γjy(bj − 0), y′(bj + 0) = γ−1
j y(bj − 0) + (iρη′j + ηj)y(bj − 0),(2)

where j = 1, . . . , N − 1, 0 = b0 < b1 < · · · < bN−1 < bN = T , ρ is the spectral pa-
rameter, p ∈ AC([0, T ];C) and q ∈ L((0, T );C) are complex-valued functions, and
h′, h, α, β, γj , η

′
j , ηj are complex numbers satisfying αβγj 6= 0.

In Section 2, he defines the special solutions S(x, ρ) and C(x, ρ) of the differential
equation (1) which satisfy the jump conditions (2) and the initial conditions

S(0, ρ) = C ′(0, ρ) = 0, S′(0, ρ) = C(0, ρ) = 1.

The characteristic function is given and it is said that the eigenvalues {ρn}n∈Z coincide
with the zeros of this characteristic function.

With the help of the notations ϕ(x, ρ) = C(x, ρ) + (iρh′ + h)S(x, ρ), d(ρ) = S(T, ρ)
and d1 = C(T, ρ) the function a(ρ) is defined as

a(ρ) = αϕ(T, ρ) +βS′(T, ρ)− (1 +αβ).

Then, denoting Q(ρ) = αϕ(T, ρ)−βS′(T, ρ), the author sets

wn =


0, Q(νn) = 0,

+1, Q(νn) 6= 0, argQ(νn) ∈ [0, π),

−1, Q(νn) 6= 0, argQ(νn) ∈ [π, 2π),

for n ∈ I := {n ∈ Λ : νn−1 6= νn}, where Λ := Zr{0}, and {νn}n∈Λ are the eigenvalues of
the boundary value problem for equation (1) with jump conditions (2) and the boundary
conditions y(0) = y(T ) = 0.

After that, the sequence which is called the Ω-sequence for B is given: Ω = {wn}n∈I ∪
{wnν}n∈I0 , ν = 1, . . . ,mn− 1, where wnν := d

(ν)
1 (νn), ν = 0, . . . ,mn− 1, I0 = {n ∈ I ′ :

wn = 0}, I ′ = {n ∈ I :mn > 1}, and mn is the multiplicity of νn.
Inverse Problem I. Given a(ρ), d(ρ) and Ω, construct B.
Section 3 is devoted to studying the properties of the spectral characteristics. To do

this, first the Weyl-type function

M(ρ) =−d1(ρ)

d(ρ)

is given. After proving a necessary lemma and giving some necessary notations the Weyl
sequence is defined as

Mn =−d1(νn)

d′(νn)
, n ∈ Λ.

The data D = {νn,Mn}n∈Λ are called spectral data and it is noted that the specification
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of the spectral data D uniquely determines the Weyl-type function M(ρ). Section 3 ends
by proving a uniqueness theorem for the inverse problem-0 which is: given the spectral
data D = {νn,Mn}n∈Λ and γj , j = 1, . . . , N − 1 construct p(x), q(x), x ∈ (0, T ), ν′j , νj ,
j = 1, . . . , N − 1.

In Section 4, the solution of the Inverse Problem I is constructed and the algorithm
of this construction is given. F. Ayca Cetinkaya
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