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In this talk, we present the analysis of robust approximation error estimates for analysis-suitable G* (AS-
G') isogeometric multi-patch discretizations, as introduced in [1]. Our focus lies on providing a theoretical
foundation for C''-smooth spaces over unstructured multi-patch domains, which are required for the conform-
ing discretization of fourth-order partial differential equations (PDEs). Such problems arise frequently in the
simulation of Kirchhoff-Love shells and biharmonic equations, where global H2-conformity is essential.

The AS-G' framework ensures that specific geometric constraints along patch interfaces are met. While
optimal convergence rates for this setting were conjectured in [1] and supported by numerical experiments, a
significant challenge remains in the construction of a global C'-compatible projector. From a CAGD perspective,
maintaining G continuity across patch interfaces while ensuring the projector is locally defined and stable is a
non-trivial task. Robust estimates for the C° multi-patch setting were previously established in [4]. Furthermore,
sharp error estimates for the single-patch setting were introduced in [2, 3]. Despite these advances, degree-
independent error estimates for C' multi-patch isogeometric discretizations have been missing.

We bridge this gap by constructing a global quasi-interpolant based on local projections that preserve the
G coupling across interfaces. We prove that the resulting error estimates are robust, meaning the constants
depend on the shape regularity of the patches, the quasi-uniformity of the mesh and on the Sobolev regularity,
but remain independent of the spline degree p. All bounds are derived in terms of Sobolev norms H*(2) and
can be used to analyze high-order isogeometric discretizations on complex, multi-patch geometries.
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