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A new method for the construction of spline functions of any degree

Spline interpolation is widely used in industry and research. It has proved to be a very efficient tool, particularly when dealing
with data interpolation or curve smoothing applications. It is typically preferred to polynomial interpolation as it avoids the
problem of Runge’s phenomenon where oscillations occur at the edges of the interval when using higher degree polynomials.
Cubic spline interpolation is known to be a popular type of spline used in practice due to its accuracy and low computational
cost. However, effective and accurate higher degree spline interpolation is still a challenging task in today’s applications and
is not so commonly used because it requires the knowledge of higher order derivatives at the nodes of a function on a given
mesh.

In this presentation, we will suggest a new method that was initially developed by Beaudoin (1998, 2003) and Beauchemin
(2003). They observed that this method can lead to high-degree spline interpolation for equally spaced data on an interval
[0, T ]. Initially, they did not have any formal proof to back up this statement. In recent work (Pepin, Léger, Beaudoin,
Beauchemin, 2018), the continuity of these interpolation functions has been demonstrated. Therefore, our goal is to analyze
the singularities that may occur when solving the equation system that enables the construction of splines of any degree. We
will suggest a robust method that will allow us to accurately determinate the boundary conditions of our spline functions. We
will also analyze some numerical examples to show the efficiency of this new algorithm.
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