
In astrophysical investigation, the Moving Plane Method (MPM) has proven to be an
effective method for navigating the multidimensional landscapes of space. We give a summary of the
MPM, its theoretical underpinnings, and its uses in astrophysics in this review paper. We demonstrate
how the MPM has transformed our knowledge of celestial events, from the dynamics of galaxy
structures to the large-scale evolution of cosmic structures, using a variety of examples. We also talk
about the MPM's future possibilities and existing problems in improving astrophysical research.

INTRODUCTION
Problems related to nonlinear Elliptic, Parabolic, and Hyperbolic equations can be experienced in

many mathematical models of applied science such as chemical reactions, nuclear science, population
dynamics, heat transfer and fluid dynamics, biological sciences, acoustics, astrophysics, geophysics,
electrodynamics, and many other disciplines. In recent years, there have been various results about
uniqueness, existence, critical exponent, global existence, blowing-up, and other properties of the
solution; many researchers have discovered various maximum principles and their applications. The
moving plane method is the most popular method among researchers.

MOVING PLANE METHOD

In the study of astrophysics, the size and
complexity of the cosmos are ongoing challenges.
Novel approaches that may efficiently traverse the
multidimensional realm of astrophysical
phenomena are needed to comprehend the complex
dynamics of celestial objects and systems. The
Moving Plane Method (MPM) is one such
technique that has become increasingly popular in
recent years.

The partial differential model (MPM) was
initially created as a mathematical tool for
understanding partial differential equations.



Because of its capacity to traverse dimensions and capture the dynamics of complicated systems, the
MPM has found extensive uses in astronomy. The MPM offers a dynamic viewpoint, in contrast to
conventional techniques that rely on static data, enabling researchers to examine how astrophysical
phenomena change over time.

From the above showing, it is clear that the key to the moving plane method is to form an inequality

Applications of the Moving Plane Method: Galactic Dynamics

Researchers can examine the development and evolution of galactic structures by using the MPM to
mimic the motion of stars and gas within galaxies. This involves comprehending how dark matter, star
feedback, and gravitational interactions affect the morphology and kinematics of galaxies.

Cosmic Filaments and Large-Scale Structure
Research into the cosmic web, or the large-scale structure of the universe made up of interconnecting

filaments of galaxies, has also benefited greatly from the MPM. Scientists can use the MPM to
understand the development and transformation of cosmic structures as well as shed illumination on the
fundamental mechanisms that drive cosmic growth and clustering by tracking the migration of matter
along galactic threads.

Galaxy Development and Evolution
The study of galaxy development and evolution is an additional field in which the MPM shines.

Through the MPM, scientists can simulate the gravitational collapse of primordial gas clouds and the



ensuing galaxy formation, allowing them to investigate a range of galaxy formation scenarios such as
hierarchical merging, gas accretion, and feedback processes. This makes it possible to have a thorough
understanding of the wide variety of galaxies that have been seen in the universe.

Simulations of the Universe
Within the field of cosmology, the MPM is essential for modelling the universe's evolution at cosmic

length scales. Cosmological computations predicated on the MPM enable insights into cosmic
phenomena that include background radiation from cosmic microwave waves, large-scale structure
development, and galaxy distribution across cosmic time by combining the dynamics of dark matter,
baryonic matter, and dark energy.

Gravitational Lensing
The curvature of light by huge objects, or gravitational lensing, provides a special window into the

universe's matter distribution. Researchers can map the distribution of dark matter, limit cosmological
parameters, and investigate the nature of dark energy by using the MPM to model gravitational lensing
events. This makes accurate measurements of cosmic shear research, galaxy-galaxy lensing, and mass
distributions in galaxy clusters possible.

In this paper, we review of use of the moving plane method in elliptic boundary value problems.

In 1958, the Moving plane method was presented by
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Then

In 1991, Berestycki and L. Nirenberg [4] proved Monotone properties or symmetry solutions of
nonlinear elliptic equations by using the Method of Moving Planes.
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In 2019 D. Berman [11] investigated the qualitative behavior of classical positive solutions to a large
class of elliptic problems in symmetric domains of . The qualitative approaches of the method of
moving planes have been studied by establishing maximum and comparison principles and using these
together to show that all positive classical solutions of in the unit ball and on the
boundary of the unit ball are radially symmetric about the origin, provided f satisfies a Lipschitz condition.
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