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Abstract

The aim of this paper is to study the convergence, properties and error bounds
of the discrete solutions of a class of nonlinear systems of reaction-diffusion
nonlocal type with moving boundaries, using the finite element method with
polynomial approximations of any degree and some classical time integrators. A
coordinate transformation which fixes the boundaries is used. Some numerical
tests to compare our Matlab code with a moving finite element method are
investigated.
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1. Introduction

In this work, we study nonlinear nonlocal parabolic systems of the following
type:⎧⎪⎪⎨
⎪⎪⎩

∂ui

∂t
− ai

(∫
Ωt

u1(x, t)dx, . . . ,

∫
Ωt

une(x, t)dx

)
∂2ui

∂x2
= fi (x, t) , (x, t) ∈ Qt

ui (α(t), t) = ui (β(t), t) = 0 , t > 0
ui(x, 0) = ui0(x) , x ∈ Ω0 =]α(0), β(0)[, i = 1, . . . , ne

(1)
where Qt is a bounded non-cylindrical domain defined by

Qt =
{
(x, t) ∈ R

2 : α(t) < x < β(t), 0 < t < T
}

(2)
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