New shape functions for triangular p-FEM using
integrated Jacobi polynomials
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In this talk, the second order boundary value problem —V - (A(x,y)Vu) = f is dis-
cretized by the Finite Element Method using piecewise polynomial functions of degree p
on a triangular mesh. On the reference element, we define integrated Jacobi polynomials
as interior ansatz functions. If A is a constant function on each triangle and each triangle
has straight edges, we are able to show that the element stiffness matrix has not more
than 25/2p? nonzero matrix entries.

The proof of this result requires several properties of Jacobi polynomials. We will
present the most important relations for Jacobi polynomials which are needed.

Finally, two applications of this result are presented.
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