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Splines defined over triangulations or tetrahedral partitions play a fundamental role in numerous applications,
including finite element analysis (FEA), computer-aided design (CAD), and engineering simulations. For several
of these applications, continuous piecewise linear polynomials do not suffice and smoother approximation spaces
or higher polynomial degrees are required to achieve improved accuracy. The smoothness over triangular meshes
can be obtained either by increasing the polynomial degree or by keeping the degree low and subdividing each
triangle into suitable subtriangles.

A classical choice is the C'! cubic spline space defined on the Clough-Tocher split, which divides each triangle
into three subtriangles by connecting the barycenter of the triangle to its three vertices. In this work, we consider
the more general family of C spline spaces of degree d > 3. Recently, a simplex-spline basis was developed in
[1] for the cubic case and then extended in [2] to any spline degree d > s+ 1 and any spatial dimension s, aimed
at providing an effective local representation of such splines on each triangle. The C! continuity conditions
across adjacent triangles allow for the construction of a global basis for the C' spline space over a general
triangulation.

Here we investigate the use of these simplex-splines as a practical tool to build C' spline approximations
over general triangulations and numerically test them in the least-squares method for function approximation
and in the Galerkin method for solving linear and semilinear elliptic problems.
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