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1) We have constructed strict solutions to a a class of semilinear evolution
equation. 2) We have constructed SDE models for predator-avoidance swarms.
3) We have constructed a SDE model and its global solutions for a forest transition of forest land,
agricultural land, and abandonment land sizes.

New concept, named strict solutions, to a a class of semilinear evolution equations has been
introduced. In addition, the mechanism of swarming behaviors and forest transition is also verified
using SDEs approach.

1) We have constructed new concept, named strict solutions, to a a class of
semilinear evolution equations in the paper:Ta, T.V., Strict solutions to stochastic semilinear
evolution equations in M-type 2 Banach spaces. Communications on Pure & Applied Analysis, 20 (2021),

1867-1891. 2) We have investigated swarming behaviors: a) observed animal swarms avoiding predator
to have a rule; b) constructed a mathematical model of
SDEs for predator-avoidance swarms by using the rule; c) performed simulations in some cases.+)
Hartono, A.D., Nguyen, L.T.H., Ta, T.V.*: A stochastic differential equation model for
predator-avoidance fish schooling. 39 pages, (https://doi.org/10.48550/arXiv.2210.03989). +)
Hartono, A.D., Nguyen, L.T.H., Ta, T.V.*: A geometrical structure for predator-avoidance fish
school. Proceedings of the Forum "Math-for-Industry" 2022.
3) We have constructed a SDE model and its global solutions for a forest transition of forest land,
agricultural land, and abandonment land sizes.
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There are several non-equilibrium phenomena that have been observed, including rough
heat equations, FKE, chemotaxis, adsorbate-induced phase transition, and Lotka-Volterra
competition systems. These phenomena cannot be accurately described by autonomous
evolution equations, as they are non-autonomous in nature. While regularity of
solutions to autonomous evolution equations has been well-studied, there is a lack of
research on the regularity of solutions to non-autonomous evolution equations. This
gap in knowledge has resulted in many unknown mechanisms behind these non-equilibrium
phenomena. Without a deeper understanding of the mathematical properties of these
systems, it is difficult to accurately predict or explain observed behaviors. Therefore,
there is a pressing need for further research on the regularity of solutions to non-
autonomous and quasi-linear evolution equations, in order to better understand the
underlying mechanisms of these important physical and biological processes.

Our goal is to develop a mathematical theory that will help us better understand non-
autonomous evolution equations, and establish a framework for regularity results that
can be applied to a variety of phenomena. By exploring the properties of solutions to
non-autonomous evolution equations, we hope to uncover the underlying mechanisms that
govern these systems and shed light on their behavior.

In addition to our work on regular structures for non-autonomous evolution equations,
we also plan to investigate the effects of noise on the dynamics of forest kinematic
ecosystems and swarm behaviors. Noise is ubiquitous in natural systems, and can have
a profound impact on their behavior. By studying the interplay between noise and the
dynamics of these systems, we hope to gain new insights into the mechanisms that drive
these systems and improve our ability to predict their behavior under different
conditions. Ultimately, our goal is to contribute to a deeper understanding of complex
natural systems and to develop new tools and techniques for analyzing and predicting
their behavior.

We employed an analytical semigroups approach and stochastic integrals in Banach spaces
of M-type 2 to investigate the regularity of solutions to non-autonomous evolution
equations.

Furthermore, we studied several models described by stochastic differential equations,
including the forest transition model and swarm behaviors. By simulating these models
using MATLAB/Python, we were able to gain insights into the effects of noise on the
dynamics of these systems. Our results suggest that noise can have a significant impact
on the behavior of these systems.

Overall, our study provides a significant contribution to the field of mathematical
modeling, as it offers a new theoretical framework for the regularity of solutions to
non-autonomous evolution equations. By using a combination of analytical and
computational tools, we were able to gain a deeper understanding of the dynamics of
complex systems and the effects of noise on their behavior.

a) We have constructed strict solutions to a class of semilinear evolution
equations.

b) We have also constructed systems of stochastic differential equations to
describe swarm behaviors and discovered interesting patterns.

c) We have constructed an SDE model and its global solutions for a forest



transition of forest land, agricultural land, and abandonment land sizes.

Our results have been published in international scientific journals.
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