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Abstract
The considered problem is devoted to the ground of the collocation method

of integral equation to which a mixed problem for the Helmholtz equation is
reduced. In the paper, existence of the approximation solution of the considered
integral equation is shown and convergence speed of this approximate solution
to the exact solution is found.

As is known, one of the methods of mixed problem for Helmboltz equation is its
reduction to boundary integral equations (BIE). Remind that a mixed problem for
Helmboltz equation is in the following: find the function u ∈ C2
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(here C2(E) is a space of twice continuously differentiable functions on the set E)
possessing normal derivative in the sense of uniform convergence, satisfying the
equation ∆u + k2u = 0, Summerfeld condition at infinity and boundary condition
∂u(x)
∂−→n (x)

+ qu(x) = f(x) on S, where D is a bounded domain in R3 with boundary

S, k is a wave number, moreover Im k ≥ 0, −→n (x) is a unique external normal at
the point x ∈ S, q is a given number, f is a given continuous function on S. Notice
that for q = 0 we get Neumann problem.

The present paper is devoted to the ground of the collocation method for BIE
arising in the course of solving a mixed problem for Helmholtz equation for any
value of wave number.

Notice that in the papers [1-10], BIE are investigated and different boundary
value problems for Helmholtz equation are reduced to these BIE. In particular, in
the papers [1,2], sequences of approximate solutions of BIE of Neumann’s exter-
nal boundary values problem are constructed for Helmholtz equation for sufficiently
small wave number. In the paper [10], the collocation method for BIE is grounded
for external Neumann boundary value problem for Helmholtz equation for any value
of wave number. Furthermore, in the papers [3-5], number algorithms are suggested,
and numerical experiments are cited for Helmholtz equation. But the results ob-
tained in the indicated papers are generally speaking, of particular character.

Therefore, elaboration of more effective approximate methods for solving BIE
of a mixed boundary value problem for Helmholtz equation for any value of wave
number is of great interest. The present paper is devoted to this issue.

Let S be a Lyapunov surface with smoothness index α ∈ (0, 1]; −→n (x) be a unique
interior normal at the point x ∈ S; −→n ′(x) be a unique external normal at the point
x ∈ S; Φk(x, y) be a fundamental solution of Helmholtz equation, i.e.

Φk(x, y) =
exp(ik |x− y|)

4π |x− y|
, x, y ∈ R3, x 6= y.

Further, let

υ1(x, ρ) = 2
∫
S

∂Φk(x, y)
∂−→n ′(y)

ρ(y)dσy,




