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Splines over triangulations provide a flexible and efficient way to approximate bivariate functions and surfaces
defined over domains, partitioned by triangles. One of the important challenges is the construction of locally
supported non-negative basis functions that form a partition of unity, i.e. B—spline-like basis functions. Due to
smoothness conditions that depend on the geometry of the triangles in the triangulation, the basis functions are
usually separated into three groups — triangle, vertex and edge group. While the construction of basis splines in
the first two groups is well established, methods for computing non-negative C'! and C? continuous edge basis
splines of general degree over two triangles sharing a common edge have only recently been developed in [1].

In this talk, we demonstrate how these recent results can be used to construct a complete B—spline-like
basis for the selected spline spaces over a triangulation. In particular, we focus on C? continuous splines of
arbitrary degree d > 6 defined over the triangulation refined by a Clough—Tocher split. To conceal the effect
of the artificial split on splines and also to simplify their characterization, super-smoothness of order d — 2 is
imposed at the split point of each triangle. Locally, over each triangle of the Clough—Tocher triangulation,
the splines are expressed in the Bernstein—Bézier form, which enables one to take the full advantage of the
geometric properties and computational techniques that come with such a representation. Several numerical
examples are provided to illustrate the usefulness and approximation properties of the resulting spline spaces
and their associated B—spline-like bases.
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