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Abstract: In this article we introduce C-splines. C-splines are, like B-splines, piecewise
polynomials having Cr continuity constraints on the boundaries of the domain partitioning.
However, C-splines are defined on cartesian coordinate systems whereas B-splines are defined
on barycentric coordinate systems. In (van Erp, Linger, van Gelder, 2003) it is found that
the C-spline base, for a given partitioning of the domain and Cr continuity throughout, has
a distinctive pattern. This pattern allows us to infer the general form of the explicit C-spline
base. Once we have this general form, the construction of explicit C-spline bases becomes
computationally trivial. Consequently, the algorithm for C-splines is extremely fast. For
comparison, in B-splines Cr continuity is enforced through finding the Lagrange multipliers
of a potentially huge system of equations (Awanou,2003).

Constructing a C-spline corresponds with performing a regression analysis. This means
that we may use Bayesian model selection for regression models to differentiate between
competing C-spline models. Having found the optimal model, the Bayesian predictive prob-
ability distribution corresponding with this optimal model may be used to construct error
bounds on yet unobserved values of the dependent variable. We will demonstrate the use of
Bayesian analysis together with C-splines by modelling non-linear data having measurement
error.
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