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ABSTRACT

In the paper we compare two different strategies (as shown in the figure) for dealing with local singularities
in two-dimensional isogeometric finite element method.

The first strategy (left panel of the figure) are grid h-refinements with T-splines [1]. The second strategy
(right panel) is our own B-spline based solution ([2]) utilizing repeated knots, so that local mesh irregularities
are separated by C"0 borders. The criterion for comparison is the computational cost of the multi-frontal
direct solver MUMPS [3.,4].

For 2D point singularity and T-splines (1st strategy) we obtain O(N”2.95), for the 2nd strategy we obtain
O(N"1.37). The corresponding complexities for edge singularities are: 1st strategy - O(N”2.95), 2nd strategy
- O(N”*1.38). The reason for high computational cost of T-spline strategy is that the basis functions overlap
at several layers around the singularity. The B-spline strategy decouples the basis functions so they overlap at
as few layers as possible, and thus the computational complexity is reduced to almost linear.
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