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The studies of well-posed and ill-posed boundary value
problems for partial differential equations are driven not
only by a theoretical interest but also by the fact of several
phenomena in engineering and various fields of physics and
applied sciences. The present special issue is devoted to the
publication of high-quality research papers in the fields of
the study of analytic and numerical methods for solutions of
well-posed and ill-posed boundary value problems for partial
differential equations.

The issue covers a wide variety of problems for different
classes of partial differential equations. The topics discussed
in the contributed papers are traditional for qualitative theory
of differential equations. The issue contains papers on the
existence, uniqueness, and asymptotic behavior of a classical
solution to the initial and Neumann boundary value problem
for a class of nonlinear parabolic equations ofMonge-Ampere
type and on the blow-up phenomena for a modified two-
component Dullin-Gottwald-Holm shallow water system.
Some new blow-up criteria of strong solutions involving the
density and suitable integral form of the momentum are
established. Furthermore, an analytical solution for effect
of magnetic field and initial stress on an infinite general-
ized thermoelastic rotating nonhomogeneous diffusion in a
medium subjected to certain boundary conditions is studied.

The chemical potential is also assumed to be a known
function of time at the boundary of the cavity. The analytical
expressions for the displacements, stresses, temperature, con-
centration, and chemical potential are obtained. Comparison
was made with the results obtained in the presence and
absence of diffusion. The results indicate that the effects of
nonhomogeneity, rotation, magnetic field, relaxation time
and diffusion are very pronounced.

A number of papers are concerned with well-posedness
of difference schemes for approximate solutions of partial dif-
ferential equations. Interesting stability and coercive stability
estimates are established for solutions of the first and second
order of accuracy difference schemes for the inverse problem
of the multidimensional elliptic equation with overdetermi-
nation. The algorithm for approximate solution is tested in a
two-dimensional inverse elliptic problem.Moreover, stability
estimates are established for the solution of the first order
of accuracy difference scheme for the approximate solution
of the determination of a control parameter problem for
Schrodinger equations. One paper collected in this special
issue addresses construction and investigation of a third
order of accuracy absolutely stable difference schemes for the
nonlocal boundary value hyperbolic problem. The stability
estimates for the solution of this difference scheme are
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established. Two authors deal with analysis of the block-grid
method for the solution of Laplace’s equation on polygons
with a slit. The error estimates obtained for solving Laplace’s
boundary value problem on polygons by the block-grid
method contain constants that are difficult to calculate accu-
rately. Therefore, the experimental analysis of the method
could be essential. The real characteristics of the block-grid
method for solving Laplace’s equation on polygons with a slit
are analysed by experimental investigations. The numerical
results obtained show that the order of convergence of the
approximate solution is the same as in the case of a smooth
solution. To illustrate the singular behaviour around the
singular point, the shape of the highly accurate approximate
solution and the figures of its partial derivatives up to second
order are given in the singular part of the domain. Finally
a highly accurate formula is given to calculate the stress
intensity factor, which is an important quantity in fracture
mechanics.

The issue contains papers on the spectrum of differential
operators and its applications. The nature of the spectrum
of the periodic problem for the heat equation with a lower-
order term and with a deviating argument is investigated.
A significant influence of the lower-order term on the
correct solvability of this problem is obtained. A criterion
for the strong solvability of the above-mentioned problem is
obtained. One paper deals with aDirac systemwith transmis-
sion condition and eigenparameter in boundary condition.
Some spectral properties of the problem are studied. Finally,
spectral properties of Sturm-Liouville type problems with
interior singularities are investigated. Special solutions of the
homogeneous equation are presented.

Finally, the theory of contrasting structures in singularly
perturbed boundary problems for nonlinear parabolic partial
differential equations is applied to the research of formation
of steady state distributions of power within the nonlinear
power-society model. The interpretations of the solutions to
the equation are presented in terms of applied model. The
possibility theorem for the problem of getting the solution
having some preassigned properties by means of parametric
control is proved.

The volume is a collection of 12 accepted manuscripts
by 23 authors. The selection of the papers included in this
volumewas based on an international peer review procedure.
The accepted manuscripts examine wide ranging and cutting
edge developments in various areas of well-posed and ill-
posed boundary value problems for partial differential equa-
tions. The papers give a taste of current research. We feel the
variety of topics will be of interest to both graduate students
and researchers.

Further, we are very grateful to all authors for sending
their valuable papers for the publication in the present special
issue.
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