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2Siedlce University of Natural Sciences and Humanities, Siedlce, Poland

e-mail: vgutu@yahoo.com

Set-valued dynamical systems in discrete time as iterations of a multi-function (relation), or
dispersive flows in continuous time, have attracted the attention of researchers during the last
decades. Most of these works were dedicated to the topology of limit sets, including geometry of
the attractors. Much less attention was paid to the dynamics itself on these limit sets.
Chain recurrence in dispersive flows has been considered by I. U. Bronshteyn and A. Y. Kopan-
ski (1984, 1985).
D. N. Cheban (2010) has studied the limit sets in dissipative such flows.
E. Akin (e.g., 1993, 2017) studied various aspects of set valued dynamics and their topological
properties, including Shadowing property.
B. E. Raines and T. Tennant (2015) have studied set-valued dynamical systems and their inverse
limits, having the Specification property.
The dynamics in its own rights of some (weakly) contracting with respect to the Pompeiu-Hausdorff
metric relations in complete metric spaces has been considered by the authors (2003, 2004). More
precisely, we stated the ”asymptotic phase” property, topological transitivity on the attractor as
well as Shadowing property near the attractor.
In our report we strengthen the transitivity and Shadowing properties up to topological mixing and
Specification property, respectively. Following M. Hata and I. A. Rus, we relax the contractivity
condition for set-valued mappings to a level of weak contractivity, using the notion of comparison
function.
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The aim of this communication is to argue that spectral collocation based on Laguerre (LGRC),
Hermite (HC) as well as Sinc (SiC) functions offers reliable and accurate solutions to a large class
of eigenvalue problems on unbounded domains.
We consider non-standard eigenvalue problems, singular and/or self-adjoint as well as eigenprob-
lems supplied with boundary conditions depending on eigenparameter ([2]). Recently we have
obtained important results concerning eigenvalue problems with transmission conditions.
In order to estimate the accuracy of outcomes we display the behavior (the decreasing way) of
the expansion coefficients of solutions. Because this method works in physical space, to get these
coefficients in the spectral space we make use of the FFT or another polynomial transforms ([1]).
To the same aim we compute the relative drift of a specified set of eigenvalues. The orthogonality
of eigenvectors is another way we asses the accuracy of our computations.
The communication will be illustrated with a large number of figures and tables. They underline
the efficiency of spectral collocation methods used to solve eigenproblems on unbounded domains.
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We introduce a positive nonlinear semi-group in an ordered space, associated to a class of evo-
lution equations abstracting properties of known kinetic models of interest in applied mathematics
and physics. We investigate the basic properties of the semi-group, in particular, its invariants and
long-time behavior. In addition, discuss the usefulness of the results in some application examples,
and also present some challenging open problems.
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In this talk we investigate the Riemann Problem for a shallow water model with vegetation and
terrain data. We present a constructive method, that is not dependent on how large data jump
is, to solve the problem. Essentially the method involves the resolution of a nonlinear equation
that can have multiple solutions or no solution. The method uses a criterion of admissibility to
select among multiple possible solutions a physical relevant one. To illustrate the method several
examples are presented.
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