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A high accuracy finite volume element method based on cubic spline
interpolation for two point boundary value problems

GAO Guang hua, WANG Tong ke
School of Mathematical Sciences, Tianjin Normal University, Tianjin 300387, China

Abstract:

A high accuracy finite volume element method was given based on cubic spline interpolation for
linear and nonlinear two point boundary value problems of ordinary differential equations. The
computational scheme(FVCS) was derived and the property of positive type was discussed.
Further we presented the convergence analysis and the scheme was proved having fourth order
error estimate in discrete energy norm. Finally, numerical examples including linear and
nonlinear problems, and source term with singularity problem were given to illustrate the high
efficiency and wide adaptation of the method.

Keywords: two point boundary value problem; cubic spline interpolation; high accuracy finite
volume element method; convergence analysis
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