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Abstract

In this paper we have considered the Barenblatt-Gilman equation which mod-

els the nonequilibrium countercurrent capillary impregnation. The equation of

this model is a third-order equation and the unknown function concerns to the

effective water saturation.

We have applied the classical method to get the Lie group classification with

respect to unknown function and we have constructed the equivalence transfor-

mations. We have also obtained the invariant solutions for some forms of the

equation, including travelling wave solutions based on the Jacobi elliptic sine

function.
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1. Introduction

Naturally, the study of partial differential equations plays a vital role in

the physical sciences. These equations are often non-linear and solving them

requires unique and creative methods. Most well-known techniques have a com-

mon feature: they exploit symmetries.5
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