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Abstract

In this paper this meshless method is applied to 2D advection-diffusion problems. The results show
the stability, simplicity, applicability and accuracy of this method.
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Explicit Generalized Finite Differences Schemes

The Generalized finite difference method (GFDM) is evolved from classical finite difference method
(FDM). GFDM can be applied over general or irregular clouds of points. The basic idea is to use moving
least squares (MLS) approximation to obtain explicit difference formulae which can be included in partial
differential equation to establish, together with an explicit method, a recursive relationship. The authors
have made many contributions to the development of this method [1], [2], [3], [4] and [5].
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Convection-diffusion equation

We consider here an convective-diffusive equation without any sources or sinks that either create or
destroy the unknown function U(x, y,t)
∂U(x, y,t)
∂U(x, y,t)
∂U(x, y,t)
∂2U(x, y,t)
∂2U(x, y,t)
+ cx
+ cy
= αx
+
α
y
∂t
∂x
∂y
∂x2
∂y2

t > 0,
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with the initial condition
U(x, y, 0) = f (x, y)

(2)

and the boundary condition
aU(x, y,t) + b

∂U(x, y,t)
= g(t),
∂n

(x, y) ∈ Γ

(3)

being f (x, y) and g(t) two known functions, a, b are constants and Γ is the boundary of Ω ⊂ R. The
diffusion-coefficients are: αx > 0 and αy > 0; cx > 0 and cy > 0 are the constant velocities.
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Conclusions

The use of the generalized finite difference method using irregular clouds of points is an interesting way
of solving partial differential equations. The extension of the generalized finite difference to the explicit
solution of advection-diffusion equation has been developed.
The truncation error of advection-diffusion equation in the case of irregular grids of points have been
defined. The von Neumann stability criterion has been expressed in function of the coefficients of the
star equation for irregular of nodes.
As is shown in the numerical results, a decrease in the value of the time step, always below the stability
limits, leads to a decrease of the global error.
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