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     For boundary value problems with a singularity at the boundary of the domain the rate of 

convergence of the approximate solution by the finite element method and the finite difference 

method on quasi-uniform grids is insufficient. For such problems we defined an R-generalized 

solution [1,2] and we constructed and investigated the weighting finite element method for finding 

an approximate solution [3–5]. The main advantage of this method is the constant rate of 

convergence O(h) regardless of the size and magnitude of the singularity. The complexity of the 

realization of the weight finite element method consists in the selection of optimal parameters at 

which the rate of convergence of the approximate solution to the exact solution is close to the 

theoretical one. 

       In this paper we consider the Dirichlet problem for an elliptic equation with degeneration of 

the solution on entire boundary of the two-dimensional domain. In [7] for this problem a finite 

element method was constructed and the convergence of this method was established. The paper 

[6] singles out the weighted subspace of functions for which the approximate solution converges 

to an exact solution with a speed O (h) on mesh with the special compression of nodes to the 

boundary (see [7]). The compression parameters depend on the constructed subspace. Here we 

carried out a comparative numerical analysis of finite element methods on quasi-uniform meshes 

and meshes with the special compression of nodes to the boundary.  We obtained experimental 

confirmation of theoretical estimates and demonstrated the advantage of the proposed method over 

the classical finite element method.  By analogy with [5], we found that it is impossible to use 

FEM with a strong thickening of mesh and introduction of an R-generalized solution is required.  

The existence and uniqueness of the R-generalized solution for this problem was proved in [8]. 
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