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Editorial on the Research Topic

Analytical and Numerical Methods for Differential Equations and Applications

In the last few decades, new mathematical problems and models, described by differential equations,
have brought to light applications in many areas including Physics, Chemistry, Engineering,
Biomedicine, and Economics, among others.

This research topic shows the large amount of different types of differential equations, thus it
contains a selection of papers with recent advances in subjects as different as delay differential
equations, nonlinear partial differential equations (PDEs), studied analytically or numerically, or
because of their applications, fractional PDEs, and q-differential equations, etc. We would like to
thank all the contributors of this issue, and also the referees. They all worked hard to shed some
light on these topics for young researchers who would like to investigate some of these areas.
Thus, in this research topic, readers can find papers on varying numerical methods and
applications.

Delay differential equations (DDEs): During the last few years, there have been many studies on
DDEs. A very special type of retarded delay differential equations called fuzzy hybrid retarded
equations are studied in [1]. For these equations, numerical schemes based on Runge-Kutta schemes
are a good option to obtain accurate solutions.

Recent advances in stochastic or fractional ODEs and PDEs have been published in the last few
years. In this special issue, researchers can find two papers on a fractional PDEs model by [2] and [3],
solved numerically with different procedures.

Many scientific papers study PDEs, their applications, and also analytical procedures to
study their properties. Thus, an analytical solution of the Biswas-Arshed equation is obtained
in [4]. This is a non-linear PDE with important applications in physics. In a similar topic, the
variable-coefficient Heisenberg ferromagnetic spin chain (vc¢HFSC) equation is considered in
[5]. This equation is also a nonlinear PDEs method, and it can be solved with Lie-algebra
groups.

However, many other nonlinear PDEs are transformed into large systems of nonlinear
ordinary differential equations (ODEs), where efficient solvers are necessary. In some cases,
these PDEs need to be solved in complex geometries, a recent approach is described in [6], where
a new procedure to solve nonlinear parabolic PDE:s in triangles is explained. But, in other cases,
research groups focus their works on the applications of these PDEs such as in [7]. For example,
many physical (such as the magneto-hydrodynamics [MHD] problem analyzed in [8]),
industrial, or complex economical situations can be modeled by nonlinear PDEs. Chemistry
is another very important area; in Awais-Kuman, the authors modelized the peristaltic flow
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dynamics of (Cu-H20) nanofluid in a homogeneous porous
medium. They solved their model numerically in order to be
able to physically interpret how the different parameters that
appear in their equation affect the outcome. Another
important area of interest is mechanics, thus two papers in
this research topic are related with this field: In a study by
Alanazi et al. [9], a g-differential problem is solved with
applications in Newtonian mechanics and Mushtaq et al.
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[10] describes a Python solver to solve some important
quantum mechanical eigenvalue PDE problems (such as the
Schroedinger) in one or more dimensions.
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