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Abstract
One of the most important issues in science and engineering is solving the governing equations on fluid mechanics. The formulation of the basic laws of fluid mechanics in most cases is in the form of Partial Differential Equations. Most of the equations appear as second-order differential equations, and therefore they are of special importance in fluid mechanics and heat transfer. 
Generally, the governing equations create a set of nonlinear and dependent differential equations that must be solved in a rough range with different initial and boundary conditions. In most cases, the analytical solution of the equations is very limited. By applying boundary conditions, these restrictions become narrower. 
In this thesis, the non-constant heat conduction equation, which is an example of a second order parabolic differential equation, will be investigated in a one-dimensional state.
The most commonly used methods for solving the partial differential parabolic equation are Forward-Time Central-Space (FTCS) and the Dufort-Frankel methods. Although these methods have been used extensively, there is still no comprehensive review of the comparison of numerical resolution features with limited finite difference method in terms of accuracy, timing, compatibility, stability, as well as error norms in two methods. In this thesis, the effect of stability and convergence in these methods has been studied and compared. We also studied the negative effect of increasing the number of time step increments on the increase of computational error and its superposition with the effect of time-shrinking error.
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