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ABSTRACT

This work is motivated by the difficulty in assembling the Galerkin matrix when solving Partial
Differential Equations (PDEs) with Isogeometric Analysis (IGA) using B-splines of moderate-to-
high polynomial degree. To mitigate this problem, we consider a methodology named CossIGA
(COmpreSSive IsoGeometric Analysis), recently introduced in [1].

CossIGA combines the IGA principle with CORSING [2, 3], a sparse approximation technique for
PDEs based on compressive sensing [4, 5]. CossIGA assembles only a small portion of a suitable IGA
Petrov-Galerkin discretization and is effective whenever the PDE solution is sufficiently sparse or
compressible, i.e., when most of its coefficients are zero or negligible. The sparsity of the solution
is promoted by employing a multilevel dictionary of B-splines. Thanks to sparsity and the fact
that only a fraction of the full discretization matrix is assembled, the proposed technique has the
potential to lead to significant computational savings.

After introducing CossIGA and showing its effectiveness by means of numerical examples, we will
discuss the main advantages and challenges of the method and present open research questions.
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