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Abstract In this paper, the application of the method of lines (MOL) to the Forced
Korteweg-de Vries-Burgers equation with variable coefficient (FKdVB) is presented.
The MOL is a powerful technique for solving partial differential equations by typically
using finite-difference approximations for the spatial derivatives and ordinary differ-
ential equations (ODEs) for the time derivative. The MOL approach of the FKAVB
equation leads to a system of ODEs. The solution of the system of ODEs is obtained
by applying the Fourth-Order Runge-Kutta (RK4) method. The numerical solution
obtained is then compared with its progressive wave solution in order to show the
accuracy of the MOL method.

Keywords FKAdVB Equation; partial differential equations; the method of lines;
system of differential equation; Runge Kutta method.

2010 Mathematics Subject Classification 35E15, 34K28, 35Q53, 47J35, 65M06,
65M20, 651.06

1 Introduction

There are many physical phenomena in engineering and physics which can be expressed by
some nonlinear partial differential equations (PDEs) [1]. However, most of them do not
have exact analytical solutions. Therefore, these nonlinear equations should be solved by
using approximation method [2].

In literature, weakly nonlinear wave propagation in a prestressed fluid-filled stenosed
elastic tube filled with a Newtonian fluid with variable viscosity fluid has been studied by [3]
by applying the reductive perturbation method and long wave approximation, the governing
equations. By employing the stretched coordinate of initial-value type and extending the
field quantities into the asymptotic series of order e, where € is a small parameter, the
nonlinear wave propagation in such medium is governed by the forced Korteweg-de Vries-
Burgers (FKdVB) equation with variable coefficient. The FKdVB can be written as

Ur + 11UUe — poUge + p3Usee + pa (7) U = (1), (1)



