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Abstract

The regularized trace of on operator generated by a differential expression
with an unbounded operator coefficient and eigenvalue dependent boundary con-
dition is studied.

Let H be separable Hilbert space with scalar product (·, ·) and norm ‖·‖ in it.
Let also L2 = L2(H, (0, 1)) ⊕ H, where L2(H, (0, 1)) is a Hilbert space of vector

functions y(t) for which

1∫
0

‖y(t)‖2 dt <∞. The scalar product in L2 is given as

(Y, Z)L2 =

1∫
0

(y(t), z(t))dt+ (y1, z1), (1)

where Y = {y(t), y1} , Z = {z(t), z1} , y(t), z(t) ∈ L2(H, (0, 1)) and y1, z1 ∈ H.
Consider in space L2(H, (0, 1)) the problem

−y′′(t) +Ay(t) + q(t)y(t) = λy(t), (2)

y(0) = 0, (3)

−y(1) = λy′(1), (4)

where A = A∗ > E (E is an identity operator in H) and A−1 ∈ σ∞.
Denote the eigenvalues and eigen-vectors of the operator by γ1 ≤ γ2 ≤ ... and

ϕ1, ϕ2,..., respectively.
Suppose that the operator-valued function q(t) is weakly measurable, ‖q(t)‖ is

bounded on [0,1] and satisfies also the conditions:
1. Second weak derivative of q(t) exists on [0,1],

[
q(l)(t)

]∗
= q(l)(t) and for each

t ∈ [0, 1] (l = 0, 1, 2) it holds
∞∑

j=1

∣∣(q(l)(t)ϕj , ϕj)
∣∣ < const.

2. q′(0) = q′(1) = 0.

3.

1∫
0

(q(t)f, f)dt = 0 for each f ∈ H.

For q(t) ≡ 0 one can associate with problem (2)-(4) in space L2 the self-adjoint
operator L0 defined as

D(L0) =
{
Y = {y(t), y1} ∈ L2/− y′′(t) +Ay(t) ∈ L2(H, (0, 1)),




