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D. Müllner

Orientation reversal of manifolds
Many familiar orientable manifolds like spheres or surfaces admit an orientation-reversing self-map: they can be 
embedded mirror-symmetrically into Rn , and reflection at the “equatorial” hyperplane reverses the orientation. 
On the other hand, examples of manifolds whose orientation cannot be reversed by a self-map have been 
known for a long time, e. g. the projective spaces CP2n  and some lens spaces in dimensions congruent 3 
modulo 4. Interestingly, this phenomenon had not been studied systematically. For example, it was not known 
in which dimensions manifolds without an orientationreversing self-map exist. In this talk, I exhibit some of the 
topological features which can forbid orientation reversal and indicate how manifolds without an orientation-
reversing self-map can be constructed in every possible dimension. The talk addresses a general mathematical 
audience, in particular nonspecialists in topology.

B. Wirth

Variational methods in shape space: elasticity-
based averages and modes of  variations 

A physically motivated approach is presented to compute a shape average of  a given number of shapes. An 
elastic deformation is assigned to each shape, and the shape average is then described as the common image 
under all elastic deformations of the given shapes which minimizes the total elastic energy stored in these 
deformations. Shapes are represented via their edge sets, which are approximated via phase fields. This leads 
to a corresponding variational phase fields model, which can be discretized using finite elements and applying 
multi-scale alternating minimization techniques. 

The induced stresses of the deformations can then be used to map the set of input shapes onto the tangent 
space of displacements of the average shape, where a principal component analysis can be applied to obtain 
the corresponding dominant modes of variation.
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