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ASYMPTOTICS OF EIGENVALUE DISTRIBUTION
AND TRACE FORMULA OF ONE SINGULAR

Abstract

The spectrum and eigenvalue aysmptotics of boundary problem value for
differential operator equation on semiaxis is studied. Trace formula for operator
associated with this problem is established.

Let H be separable Hilbert space with scalar product (···) and norm ‖·‖ . Consider
in space L2 ((0,∞) ,H) the problem

l[y] ≡ −y′′(t) + ty(t) + Ay(t) + q(t)y(t) = λy(t), (1)

y′(0) + λy(0) = 0, (2)

where A = A∗, A > E, E an identity operator in H, A−1 ∈ σ∞. Denote eigen-
values and orthonormal eigen-vectors of operator A by γ1 ≤ γ2 ≤ ... and ϕ1, ϕ2,...
respectively.

Suppose q(t) is weakly measurable, ‖q(t)‖ < const, q∗(t) = q(t), ∀t ∈ [0,∞) and
the following conditions are held:

1.
∞∑

k=1

∞∫

0

|(q(t)ϕk, ϕk)| dt < const, ∀t ∈ [0,∞);

2.
qk(t)

t
≡ (q(t)ϕk, ϕk)

t
is summable on (0,∞),

∞∫

0

qk(t)
t

dt = 0, ∀k = 1,∞;

3.

1∫

0

qk(t)
t5

< ∞, ∀k = 1,∞.

Introduce the space L2 = L2((0,∞),H) ⊕ H with scalar product for elements

Y = (y(t), y0) ∈ L2, Z = (z(t), z0) ∈ L2 : (Y, Z)L2 =

∞∫

0

(y(t), z(t))dt + (y0, z0).

Define in L2 operator L0 for case q(t) ≡ 0

D(L0) = {Y ∈ L2/l[y] ∈ L2(0,∞),H), y0 = y(0)} ,

L0Y =
{
l(y),−y′(0)

}
.

One could show, that L0 is selfadjoint operator in L2.
Denote operator, corresponding to case q(t) 6= 0, by L : L = L0 + Q where

Q : QY = {q(t)y(t), 0} is bounded selfadjoint operator in L2.
In the paper the eigenvalue asymptotics of problem (1), (2) is studied. Also trace

formula for operator L is established.
The asymptotics of eigenvalue distributions of problems for differential operator

equations with parameter dependent boundary conditions are investigated in [1], [2],
[3] and others, in [3], [4] also trace formulas for appropriate operators are established.




