
The Cauchy problem for matrix factorizations of the Helmholtz
equation in a multidimensional bounded domain

D. A. Juraev

(The Higher Military Aviation School of the Republic of Uzbekistan, Karshi city, Uzbekistan)
E-mail: juraev_davron@list.ru

It is known that the Cauchy problem for elliptic equations is unstable relatively small change in the
data, i.e., is incorrect (Hadamard's example). In unstable problems the image of the operator is not
closed, therefore the solvability condition can not be written in terms of continuous linear functionals.
Thus, in the Cauchy problem for elliptic equations with data on a part of the boundary of the region,
the solution is usually unique, the problem is solvable for an everywhere dense set of data, but this set
not closed. Consequently, the theory of solvability of such problems is essentially It is more di�cult
and deeper than the theory of solvability of the Fredholm equations. The �rst results in this direction
appeared only in the mid-1980s in the works of L.A. Aizenberg, A.M. Kytmanov, N.N. Tarkhanov
(See, for instance [1]).

Let x = (x1, ..., xn), y = (y1, ..., yn) be are points of the Euclidean space Rn and G ⊂ Rm be a
bounded simply-connected domain with piecewise smooth boundary consisting of the plane T : ym = 0
and of a smooth surface S lying in the half-space ym > 0, that i.s., ∂G = S

⋃
T .

We consider in the domain G a system of di�erential equations

D

(
∂

∂x

)
U(x) = 0, (1)

where D

(
∂

∂x

)
is the matrix of �rst-order di�erential operators.

We denote by A(G) the class of vector functions in a domain G continuous on G = G
⋃
∂G and

satisfying system (1).

Problem 1. Suppose that U(y) ∈ A(G) and

U(y)|S = f(y), y ∈ S.

Here, f(y)− a given continuous vector-valued function on S.
It is required to restore the vector function U(y) in the region G, based on its values f(y) on S.

Theorem 2. Let U(y) ∈ A(G) it satisfy the inequality

|U(y)| ≤M, y ∈ T.

If

Uσ(x) =

∫
S

Nσ(y, x)U(y)dsy, x ∈ G,

then the following estimate holds

|U(x)− Uσ(x)| ≤ C(x)σe−σxm , σ > 1, x ∈ G.

Here and below functions bounded on compact subsets of the domain G, we denote by C(x).

Corollary 3. The limiting equality

lim
σ→∞

Uσ(x) = U(x),

holds uniformly on each compact set in the domain G.
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In the future, we will construct the Carleman matrix for matrix factorizations of the Helmholtz
equation in multidimensional bounded domain and based on it we will �nd an approximate solution
to the Cauchy problem in explicit form, using the methodology of previous works (See, for instance
[2, 3, 4, 5, 6, 7, 8, 13]).

In many well-posed problems for a system of equations of elliptic type of the �rst order with constant
coe�cients, the factorizing operator of Helmholtz, the calculation of the value of the vector function
on the whole boundary is inaccessible. Therefore, the problem of reconstructing, solving a system
of equations of elliptic type of the �rst order with constant coe�cients, the factorizing operator of
Helmholtz, is one of the topical problems in the theory of di�erential equations (See, for instance
[9, 10, 11, 12, 14]).
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