68 Babajanov B.A., Atajanova R.B., Azamatov A.Sh.
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The question of the validity of the Luzin conjecture for the spherical partial sums of the multiple
Fourier integrals is open so far. But if we consider the Riesz means of the multiple Fourier integrals or in
addition if we let f = 0 on an open set G, and investigate the convergence to zero almost everywhere on
G (i.e. generalized localization principle), then there are many positive results. We fist remind some of
these results and then study the generalized localization principle for compactly supported distributions
and present sharp conditions for its fulfilment.
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Sturm-Liouville spectral problems with potentials depending on the spectral parameter arise in various
models of quantum and classical mechanics. For instance, to this form can be reduced the corresponding
evolution equations (such as the Klein-Gordon equation [1, 2]) that are used to model interactions between
colliding relativistic spinless particles. Another typical example is related to vibrations of mechanical
systems in viscous media, see [3]. M. Jaulent and C. Jean in [4] studied the inverse scattering problems
for energy-dependent Schrodinger operators on the line.

In 1929, Ambarzumyan investigated the Schrodinger operator with Neumann boundary conditions,
and proved that if its spectrum consists of zero and infinitely many other square integers, then the
potential is zero. From a historical viewpoint, the work of Ambarzumyan [5] in 1929 was thought of
as the first paper in the theory of inverse spectral problems associated with Sturm-Liouville operators.
Ambarzumyan’s theorem was generalized in many directions [6- 10].

This paper presents an analog of Ambarzumyan’s theorem to the energy-dependent Sturm-Liouville
boundary problem.

We consider the boundary-value problem generated by the differential equation

—y" +q(z)y +2p(@)y =Ny, 0<z<m, (1)
and two boundary conditions
y’(o) = hy(o)v yl("r) = _Hy(ﬂ')y h7 HeR, (2)

where ) is a spectral parameter and the real functions ¢(z), p(z) € C1[0,].
We denote by fin, n € Z, the spectrum of the problems (1) and (2). It is well known [11] that the
sequence {y, : n =0, £1, +2, +3,...} satisfies the classical asymptotic form
(o e )
Hn=n-+co+ = + g

where 3,72 < 0o and ¢ = 2 [ p(z)dz, 1 = L [k + H + § [ (a(2) +p*(z))dz ] da.
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Let {Ap: =0, £1, £2,..} and {n: n =0, +I, +£2,...} be spectrums of the problems
" +q@y+ 2@y =Ny, 0<z<w

y'(0) =0, y'(r)=0,
and
—y"=X%, O0<z<m

y'(0)=0, y'(m) =0,

respectively.
The main results of this paper are as follows.
Theorem 1. If A, = n, n € Z then, g(z) = p(z) =0, Vz & [0,7].
Theorem 2. If h+ H >0 and p, = n, n € Z then, ¢(z) =p(z) =0, Yz € [0,7].
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THE PROBLEM OF INTEGRAL GEOMETRY WITH A WEIGHT FUNCTION OF A
SPECIAL TYPE
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We study new problem of reconstruction of a function in a strip from their given integrals with known
w=ight function along polygonal lines. We obtained two simply inversion formulas for the solution to the
sroblem. We prove uniqueness and existence theorems for solutions and obtain stability estimates of a
<olution to the problem in Sobolev’s spaces and thus show their weak ill-posedness. Then we consider in-
egral geometry problems with perturbation. The uniqueness theorems are proved and stability estimates
¢ solutions in Sobolev spaces are obtained. The existence theorem is proved.




