
A Fourier–Laplace Transform

Problem 06-008, by A. E. Merzon1 (University of Michoacán of San Nicolás de Hidalgo,

México).

It can be convenient to use the Method of the Complex Characteristics [1], [2] for con-

struction of the rigorous mathematical theory of the nonstationary dispersion on wedges

[3] as well as for solution of some other problems, which are reduced to Boundary Value

problems in angles for the elliptic equations of the second order (see, e.g., [4]). One of the

most important elements of the method is the so-called Connection Equation between the

Fourier–Laplace transforms of the four Cauchy data (two Dirichlet data and two Neumann

data) of the solution on the sides of an angle [3]. This Connection Equation is the direct

consequence of the Paley-Wiener Theorem for the angles less than π, while it is nontrivial

affirmation for the angles more than π. To obtain this equation in the nonconvex case it is

necessary to construct a function of the Cauchy kernel type

K(w) =
F (w)

w − w0

, w ∈ C,

in some strip between two “parallel” curves in C. Moreover, the function F must be, roughly

speaking, the Fourier–Laplace transform of some function of the Schwartz class S with

support in the first quadrant, with an exponential decrease and having no zeros in the strip.

The proposed problem is dedicated to construction of some one-variable function of this

type.

Problem. Find a function f from the Schwartz space S(R) of the rapidly decreasing

smooth functions with the support in R+ := {x ∈ R : x ≥ 0}, whose Fourier–Laplace

transform

f̃(z) :=
∫ ∞

0
eizxf(x)dx

has no zeros in C+ := {z ∈ C : Im z ≥ 0}.

Status. The proposer has a solution. Additional solutions are welcome.
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