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Let Ly be some minimal operator, and let M, be another minimal operator related to Ly by
the equation (Lou,v) = (u, Mov) for all u € D(Lg) and v € D(My). Then L = M and M = Ly
are maximal operators such that Ly C L and My C M. The existence of at least one boundary
correct extension L was proved by Vishik in [3], that is, Ly C L C L. In this case, L* is a boundary
correct extension of the minimal operator M, that is, My C L* C M. The inverse operators to
all possible correct restrictions Lg of the maximal operator L have the form

L' f=L""f+KF, (1)

then D(Lk) is dense in H if and only if Ker (/ + K*L*) = {0}. Thus, it is obvious that any correct
extension My of M, is the adjoint of some correct restriction Lx with dense domain, and vice
versa [1]. Finally, all possible correct extensions My of M, have inverses of the form

Mg'f = (L) ' f = (L)' f+ K7, (2)

where K is an arbitrary bounded linear operator in H with R(K) C Ker L such that Ker (I +
K*L*) = {0}. It is also clear that R(M,) C Ker K*. In particular, My is a boundary correct

extension of My if and only if R(My) C Ker K* and R(K*) C Ker M.

Theorem 1 Let Li be a densely defined correct restriction of the maximal operator L in a Hilbert
space H. If R(K*) C D(L*) N D(L3;), where L and K are the operators from the representation
(1) then

1. The operator By = (I+K L)Ly is relatively bounded correct perturbations of correct restriction
Ly and the spectra of the operators By and L coincide, that is, 0(Bgk) = o(L);

2. The operator L is quasinilpotent (the Volterra) boundary correct extension of Lo, and By is
a quasinilpotent (the Volterra) correct operator simultaneously;

3. If L is an operator with discrete spectrum then the system of root vectors of the operator L
is complete (the basis) in H if and only if the system of root vectors of the operator By is
complete (the basis) in H;

4. In particular, when L is a normal operator with discrete spectrum, then the system of root
vectors of the operator Bi form a Riesz basis in H.

Consider a more visual case when m = 2, that is, 2 C R2 To do this, we set the operator K
using the functions g(x) in the following form: let 2y, z,..., 2, = a:ﬁ”) + ixén) points lying strictly
inside the domain 2. We take a holomorphic function F(z) € Ly(2) in the domain 2 such that
F(zx) =0, k =1,2,...,n, with multiplicities my. As functions g(z1,x2) we take the solution of

the following Dirichlet problem
—Ag=W[F(z)], gloo=0.
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Then, near the point where F'(z) # 0 there is an analytic branch ®(z) of the function In F’, hence
In|F| = Re ® is a harmonic function. In a neighborhood of z; we can write

F(z) = (2 = 2)™ ®(2),

In|F(2)] = mgln|z — zi| + In|P(2)],
where ®(2;) # 0, k = 1,n. Then by Theorem 3.3.2 (see [2]) and the harmonicity of the functions

In |®(z)| we get that
Aln |F| = 2rmgd(z — z)

in the neighborhood. If we denote by 7" the next bounded operator in Ly(£2)

ru=u(e) [ |2 wlr o] - u() 3 miF (] s
o0

we get the following
Bru = —Au + 21w(x) Z mku(l’(k)) —Tu= f(x),

where ¥ = ({2} € Q@ ¢ R2. The domain of the operator By has the form

D(Bg) = {u eEW3(Q) :

{u(w) +w(x)/u(§)aln(|9]; ds — w // )In |F(¢ |d§}

o

:o}_

We obtained a relatively bounded perturbation By of Lp which has the same eigenvalues as the
Dirichlet problem Lp. The system of root vectors of By forms a Riesz basis in Lo(Q2). If {vs} are
an orthonormal system of eigenfunctions of Lp, then the system of eigenvectors {u} of Bx have
the form

= (I + KL)vy, = vp(2) + w(x) //vk(g) In|F(()|d¢, k=1,2,....
0
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