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About this book

This volume is dedicated to Professor Stefan Samko on the occasion of his seventieth birthday. The
cantributions display the range of his scientific interests in harmonic analysis and operator theory.
Particular attention is paid to fractional integrals and derivatives, singular, hypersingular and potential
operators in variable exponent spaces, pseudodifferential operators in various modern function and
distribution spaces, as well as related applications, to mention but a few. Most contributions were
firstly presented in two conferences at Lisbon and Aveiro, Portugal, in June—July 2011.
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Abstract

In this paper we study the fundamental solution (FS) of the multi-
dimensional time-fractional telegraph equation where the time-fractional
derivatives of orders o €]0,1] and S €]1,2] are in the Caputo sense. Using
the Fourier transform we obtain an integral representation of the F'S in the
Fourier domain expressed in terms of a multivariate Mittag-Leffler function.
The Fourier inversion leads to a double Mellin-Barnes type integral repre-
sentation and consequently to a H-function of two variables. An explicit
series representation of the FS, depending on the parity of the dimension,
is also obtained. As an application, we study a telegraph process with
Brownian time. Finally, we present some moments of integer order of the
FS, and some plots of the FS for some particular values of the dimension
and of the fractional parameters a and f.
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We study the existence and multiplicity of positive solutions of
a class of Schrédinger-Poisson system:

{ —Au4u+I1x)pu=k@@uP?u+ puhxu inR3,

MSC: —A¢ =I1(x)u? inR3,

35]20

35J70 where 4 < p < 6, k € C(R®), k changes sign in R> and
) limx|— o0 k(X) = koo < 0. We mainly prove the existence of at least

Keywords: . luti in th that d

Non-autonomous Schrédinger—Poisson two posﬂlye o) utlons_ In the case a‘ u, > ,;1,1 3an .near .,u,1.

system where w1 is the first eigenvalue of —A +id in H' (R®) with weight

function h, whose corresponding eigenfunction is denoted by ejy.
An interesting phenomenon is that we do not need the condition
fR3 k(x)e“rlJ dx < 0, which has been shown to be a necessary
condition to the existence of positive solutions for semilinear
elliptic equations with indefinite nonlinearity (see e.g. S. Alama,
G. Tarantello, On semilinear elliptic equations with indefinite
nonlinearities, Calc. Var. Partial Differential Equations 1 (1993)
439-475).
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The problem of plane wave diffraction by a wedge sector having arbitrary aperture
angle has a very long and interesting research background. In fact, we may recognize
significant research on this topic for more than one century. Despite this fact,
up to now no clear unified approach was implemented to treat such a problem
from a rigourous mathematical way and in a consequent appropriate Sobolev
space setting. In the present paper, we are considering the corresponding boundary
value problems for the Helmholtz equation, with complex wave number, admitting
combinations of Dirichlet and Neumann boundary conditions. The main ideas are
based on a convenient combination of potential representation formulas associated
with (weighted) Mellin pseudo-differential operators in appropriate Sobolev spaces,
and a detailed Fredholm analysis. Thus, we prove that the problems have unique
solutions (with continuous dependence on the data), which are represented by the
single and double layer potentials, where the densities are solutions of derived
pseudo-differential equations on the half-line.
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ABSTRACT

In this article we study atomic and molecular decompositions
in 2-microlocal Besov and Triebel-Lizorkin spaces with
variable integrability. We show that, in most cases, the
convergence implied in such decompositions holds not only
in the distributions sense, but also in the function spaces
themselves. As an application, we give a simple proof for the
denseness of the Schwartz class in such spaces. Some other
properties, like Sobolev embeddings, are also obtained via

atomic representations.
© 2015 Elsevier Inc. All rights reserved.
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Abstract

We consider the existence of solutions, in the space wl1(Q), to the problem

minimize / L(Vu(x))dx on ¢+ W, ()

Q

where L is of slow (linear or at most quadratic) growth. We present a necessary and sufficient condition in
order that, for any smooth boundary datum ¢ and for any bounded €2 with smooth boundary, the minimum

problem be solvable.
© 2015 Elsevier Inc. All rights reserved.
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