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On Barycentric Rational Interpolation Collocation Method to

Solve 1D and 2D Convection Diffusion Equation
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Abstract: Convection-diffusion problem is one of the most common physical phenomenon in nature, which
can occur in gas, liquid, and solid. This equation has been widely used in aircraft design, thermal magnetic
radiation, weather forecasting, chemical reactions, and biological spot growth and so on. Constructing a
new basis function and adjusting the distribution of discrete points are common methods to improve the ap-
proximation accuracy of differential equations. The Barycentric Rational Interpolation method is employed
to solve the one and two-dimensional convection-diffusion equation based on its higher precision and the
sparse discrete matrix. By comparing the mentioned numerical method with the traditional FDM and Mesh-
free methods, the results show that the Barycentric Rational Interpolation collocation method has the ad-
vantages of high accuracy, small condition number, and fast convergence as solving the one and two-di-
mensional convection-diffusion equation. From the distribution effect of interpolation nodes, not only the
stability and approximation accuracy of Chebyshev points are more superior than the equidistant grid
points, but it can also effectively avoid “Runge phenomenon”. Finally, the relative error estimate and con-
vergence analysis are given and the heat flux density cloud map is demonstrated, which is beneficial to ana-
lyze the change trend of the numerical solution of the convection-diffusion equation.

Key words: barycenter rational interpolation; convection diffusion equation; variable coefficient; heat flux

density cloud map

RERE S W



