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For a singularly perturbed ordinary differential reaction-diffusion equation with a perturbation
parameter ε (ε ∈ (0, 1]) multiplying the highest-order derivative in the equation, we develop a
technique to construct a difference scheme on uniform grids with highest accuracy order. The
solution of such a scheme converges ε-uniformly in the maximum norm at the rate O (

N−6 ln6 N
)
,

where N+1 is the number of nodes in the uniform grids used. In constructing the schemes, we use the
solution decomposition method ([1; 2]), in which grid approximations of the regular and singular
components in the solution are considered on uniform grids, and the Richardson extrapolation
technique ([1; 2]). In the papers [1; 2], we have constructed difference schemes convergent with
improved accuracy order close to fourth. However, the Richardson technique used in [1; 2] turned
out to be little use to construct difference schemes with convergence order above the fourth in x.
In the present research, we apply the Richardson extrapolation method and a technique of the grid
solution decomposition which are modified compared to those in [1; 2] used previously. The essential
point here is the use of three embedded grids in the Richardson extrapolation method, as well as
the construction of improved expansions for the regular solution components.
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