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Let H be an infinite dimensional separable Hilbert space. Let denote the inner product and the
norm in H by (.,.) and ||.||, respectively and denote the set of all kernel operators from H to H by
o1(H). Let Hy = Lo([0,7]; H) be the set of all strongly measurable functions f defined on [0, 7] with
their values in H such that for every g € H the scalar function (f(z),g) is measurable in the interval
[0, 7] and

/ 1 (@)|Pde < oo.
0

In Hy = L([0, ]; H) we consider the operators

L=ILo+Q, Lo=y + Ay

"

with the same boundary conditions 3 (0) = y'(7) = " (0) = y" () = 0 . Here the operator
A : D(A) — H is a densely defined on H such that A = A* > I, A~ € o, (H) where I is identity
operator on H, A* is the adjoint operator of A and o (H) is the set of all compact operators from H
to H. And, Q(z) is an operator function satisfying the following conditions:

(a) Q(x): H — H is a self-adjoint operator for every x € [0, 7].

(b) Q(x) is weakly measurable in the interval [0, 7] and for every f,¢g € H, the scalar function

(Q(x)f, g) is measurable on [0, 7].

(c¢) The function ||Q(x)| is bounded on [0, 7.

Let 71 < v < --- <, < ... be the eigenvalues of the operator A and @1, p2,...,¢y,... be the
orthonormal eigenvectors corresponding to these eigenvalues. Here, each eigenvalue is represented as
many times as its multiplicity. Moreover, let the eigenvalues of the operator Ly and L be pu; < s <
< pup <oooand Ay < A <<\ <L respectively.

Lemma 1. If vy; ~a.j* (a > 0,a < 00) as j — oo then the asymptotic formula
4o
An,y fn ~ dnite as n — 00 (1)
holds where d is a constant.

Let R = (Lo — A7 Ry = (L — AI)™! be the resolvents of the operators Ly and L , respectively.
By the well known equality

Ry = R} — Ry,QRY (X € p(L) N p(Lo))

we have:

Lemma 2.
Np s
D7 g ) =D My + MY
q=1 j=1

where

M,; = (_1)]/ A tr[(QRY)AN (=1, 2,...) (2)
|Al=bp

T

1



—1)8 s+1
) = ¢ / A% tr[RA(QRS)™ ]dA. 3
A 2w S, r[RA(QRY) ] (3)
Theorem 3. If the operator function Q(x) satisfies the conditions (a), (b), (c¢) and v; ~ aj® (a >
0,a > 8(3+2)) as j — oo then ,

lim My =0 (j=2,34,...).

p—0o0

Theorem 4. If the operator function Q(x) satisfies the following conditions
i) Q(x) has weak derative of the 8-th order in the interval [0, 7] and the function
(Q®) (x)u,v) is continuos for every u,v € H .
ii) For every x € [0,7], QW(x): H — H (i=0,1,...,8) are self-adjoint operators.
iii) For everyz € [0, 7], Q®) (), AQ®)(x) € o1(H) (i =0,1,...,8) and the functions ||Q® (z)|| o1(H)?
AQP) (z)| oy (1=0,1,...,8) are bounded and measurable in the interval [0, 7] .

and if vj ~ aj® (a >0, > %(3 +/2)) as j — oo then the formula

’ nP 2 ™

lim Y (A% —pg® — “hq / (Q(z)¢j,, ¢j,)dz]

p—0o0 e T 0
1 1o o () L/
= §[trAQ(O) +trAQ(m)| + 3—2[trQ (0) + tr@Q'" (m)] — - trAQ(x)dx (4)
0
1s satisfied. Here j1, jo, ... are natural numbers.

REFERENCES

[1] E. Adigiizelov, P. Kanar, The second regularized trace of a second order differential operator with unbounded operator
coefficient, International Journal of Pure and Applied Mathematics 22(3): 349-365, 2005.

[2] E. Adigiizelov, Y. Sezer, The regularized trace of a self adjoint dferantial operator of higer order with unbounded
operator coeflicient, Applied Mathematics and Computation 218: 2113-2121, 2011.

[3] RZ. Chalilova, On regularization of the trace of the Sturm-Liouville operator equation, Funks. Analiz, teoriya funksiy
1 ik pril Mahackala 3: 154-161, 1976.

[4] Gohberg IC, Krein MG, Introduction to the Theory of Linear Non-self Adjoint Operators, volume 18 of Translation
of Mathematical Monographs. (AMS, Providence, RI), 1969.

[5] E. Giil, A regularized trace formula for differential operator of second order with unbounded operator coefficients
given in a finite interval, International Journal of Pure and Applied Mathematics 32(2): 225-244, 2006.

[6] E. Giil, On the regularized trace of a second order differential operator, Applied Mathematics and Computation 198:
471-480, 2008.



	References

