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The representation of spline products in B-spline form is a fundamental operation and has many practical
implications as in, e.g., rational spline (NURBS) operations, isogeometric analysis, boundary element methods,
and spline-based quadrature schemes. While direct formulas for computing the B-spline coefficients of a spline
product have been known for decades, their practical use has been limited by their combinatorial complexity and
perceived computational cost. As a result, implicit approaches based on interpolation or basis transformations
are often preferred, despite their reduced numerical robustness.

In this talk, we present a simple and effective algorithmic framework that makes direct spline multiplication
practical. Starting from the classical direct formula of [1], we recast it into an accessible algorithm based on
local operations and the Oslo Algorithm. This reformulation leads to a matrix-free procedure relying only on
successive vector updates with bidiagonal operators, making the method easy to implement and numerically
stable.

Extensive numerical experiments demonstrate that the proposed approach achieves substantial reductions
in computational cost while maintaining high accuracy, outperforming implicit methods by several orders of
magnitude in challenging high-degree settings. These features make the proposed method particularly attractive
for modern isogeometric and more in general spline-based simulation pipelines.

Joint work with: Alessandra Sestini.

References

[1] K. Mørken. Some identities for products and degree raising of splines. Constructive Approximation, 7(1),
195-208, 1991.


