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The present study is devoted to obtaining some exact generalized solutions and new solitary wave solutions
for a (2+1)-dimensional nonlinear rth dispersionless Dym (rdDym) equation by utilizing the Lie symmetry
analysis. The Lie infinitesimals, geometric vector fields, the commutation relation of the symmetry Lie algebra
are derived by employing the Lie group symmetry technique. Thenceforth, explicit exact closed-form solutions
are achieved through two stages of symmetry reductions. These closed-form solutions include arbitrary
independent functional parameters and other constant parameters, therefore exhibiting rich localized solitons
and comprising the existing solutions in the literature. Furthermore, the different dynamical wave structures
of established soliton solutions in the forms of oscillating periodic multisolitons, the interaction between
four lump-solitons with parabolic waves, W-shaped solitons, and the interaction between two-doubly solitons
with parabalic waves, periodic multi-solitans, and parnbolic-shaped solitons profiles are exhibited graphically

through three-dimensional plots,

Introduction

Many complex physical phenomena and dynamical structures of
solitons in condensed matter physics, plasma physics, ion-acoustics,
optical physics, oceanography, mathematical chemistry, and mathe-
matical biclogy can be represented by nonlinear evolution equations
(NLEEs). Whenever we want to understand the dynamical behaviors
of camplex physical phenomena, described by NLEEs, closed-form in-
variant solutions for the NLEEs have to be examined. Accordingly,
it is more vital to find the invariant closed-form soliton solutions of
the corresponding NLEEs explaining the evolution of such nonlinear
models. The exact closed-form solutions of the NLEEs provide plenty
of information about such equations through dynamical structures and
characteristics of resulting soliton solutions.

Nowadays, dynamics of solitary wave solutions are studied in var-
ious areas of mathematical sciences. Many mathematicians and new
researchers focus on finding the different types of soliton solutions
and the dynamics of the soliton solutions for NLEEs with the help of
the ansatz solitary wave method [1,2]. Various forms of localized soli-
tary wave solutions are demonstrated for NLEEs. Among these forms:
the periodic solitary wave solutions, oscillating multi-solitons, Lump
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waves, cnoidal waves, single solitons, doubly solitons, and interaction
of soliton solutions. A variety of analytical methods for finding the
exact analytic solutions of NLEEs and for illustrating the dynamics
of multiple solitary wave solutions have been developed. One of the
best techniques for seeking exact analytical solutions of the NLEEs is
the Lie symmetry technique [2,4). The fundamental standards on the
ideolagy of Lie point symmetries that are associated with Lie groups
of continuous-point transformations. Sophus Lie, at the end of the 19th
century, discovered the Lie group of transformation method, and his
pioneer findings well described the theory of transformations groups.
Lie group theoretic method is the most powerful, extensively, and
efficiently implemented technique for recent research works [5—11] in
mathematical sciences and other fields of engineering sciences.

The present paper deals with the investigation of a (2 + 1)-
dimensional rdDym equation via the Lie-group symmetry approach.
The (2+1)-dimensional rth dispersionless Dym (rdDym) equation is

by, —H i i, =0, (1)

which is introduced by Morozov [12] and investigated as reductions
of generalization which include the general rth dispersionless Dym
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