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Corner singularities pose a major obstacle to the efficient numerical solution of partial differ-
ential equations (PDEs). Their treatment is particularly delicate in isogeometric analysis (IGA) due
to the tensor-product structure of classical spline spaces and the resulting need for advanced con-
structions that support local mesh refinement. At the same time, through the use of rational spline
functions, which are widely used in computer-aided design for geometric modeling, IGA provides
a natural framework for the exact representation of many curved boundaries. In our earlier works
[1,2], we showed that combining mesh grading with polar parameterizations provides a simple
and effective strategy for local refinement toward polar corners while retaining a boundary-fitted
representation of the computational domain.

Since a complete theoretical analysis of isogeometric methods based on polar mappings is
highly nontrivial, the framework in [1,2] was intentionally restricted in the spirit of a proof of con-
cept. In particular, the setting was limited to single-patch domains in two dimensions, solutions
of second-order PDEs with a single corner singularity, and reduced spline smoothness for large
corner angles.

This talk presents recent advances and extensions of the proposed method. We show how lo-
cal refinement via polar parameterizations can be generalized to more complex settings, including
multi-patch domainswith curved boundaries andmultiple corners, aswell as three-dimensional ge-
ometries. We also discuss applications to higher-order PDEs and the associated need for smoother
parameterizations and spline spaces. Numerical examples demonstrate the effectiveness of the
extended constructions and the practical relevance of polar mappings for the accurate approxi-
mation of singular PDE solutions on domains with curved boundaries and corners.
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