
Analysis-suitable G1 multi-patch domains in IGA

Mario Kapl†, Giancarlo Sangalli†, Thomas Takacs∗

∗ Institute of Applied Geometry
Johannes Kepler University Linz

Altenberger Str. 69 - 4040 Linz, Austria
e-mail: thomas.takacs@jku.at, web page: http://www.ag.jku.at/˜thomast/

† Dipartimento di Matematica “F.Casorati”
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ABSTRACT

We study the properties of C1 smooth isogeometric function spaces over multi-patch domains.
In this context, an isogeometric function is a function defined on a B-spline domain, whose graph
surface also has a B-spline representation. Here, the domain of interest is composed of multiple
B-spline patches. We develop the construction of a basis for the C1 smooth space, by splitting
it into contributions on patches and along interfaces (see [2]) as well as at vertices.

We restrict ourselves to a special case of domains, so-called analysis-suitable G1 multi-patch
domains, first introduced in [1]. For these domains, the underlying geometric continuity condi-
tions have a special form. We will conclude that this class of geometries is exactly the one which
allows C1 isogeometric spaces with optimal approximation properties. Such spaces are of vital
interest when solving numerically fourth-order PDE problems, such as the biharmonic equation,
using the isogeometric method. Moreover, we will discuss the flexibility of analysis-suitable G1

multi-patch domains.
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