








1 INTRODUCTION 

1.1 Research Backgroud 

A partial differential equation (PDE) is when the function u depends on more than one vari­

able. It can be used to formulate and solve the problems in the fields of science, engineering 

and mathematics with the higher order equations used to model waves in dispersive media and 

elasticity particularly in plate and beam mechanics and image processing. Some of the essential 

linear PDEs include heat equation which is in parabolic form, wave equation which models vi­

brations and acoustics and is in hyperbolic form, Laplace's equation which is homogeneous and 

Poisson equation, the non-homogeneous counterpart and both is in elliptical form (Olver, 2014). 

Applications of elliptic PDEs can be found across various areas of science and engineering. In 

analysis and computation for boundary value problems for elliptic PDEs, potential theory is 

especially important (Aziz et al., 2017) and potential theory is defined as the general theory of 

Laplace's equation (Emery, n.d.). Laplace's equation depends on spatial variables x and y and 

has no time dependence meaning that it describes steady state temperature distributions. The 

solution for Laplace's equation is often called harmonic functions (Tomberg, 2011). 

According to the Editors of Encyclopredia Britannica (2010), heat conduction involves the 

transfer of energy and entropy between adjacent molecules meaning through direct contact. 

Jean Baptiste Joseph Fourier (1768-1830) first formulated heat conduction process described 

by partial differential equations through what is now known as the Fourier's Law of Heat Con­

duction (Zecova & Terpak. 2015) which states that the heat flux 1s directly proportional to the 

negative gradient of temperature and the area at right angles along with the thermal conductivity 

of the materials (Marin, 2011 ). 

Problems arises naturally in the context of electrostatics, gravity and surface reconstruc­

tion to name a few hence active research has to be done out of necessity. As a result of steadfast 

research over the years, numerous numerical methods such as finite difference methods, finite 


