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Abstract: We study homogeneous mappings of degree 2 F : Rn → Rk,
especially the topology of the variety F−1(0) and its intersection Y with the
unit sphere, and some other related varieties. These functions appear fre-
quently (and provide interesting examples) in various areas of mathematics,
being the 2-jets of functions at points of rank 0 and despite the fact that for
k > 1 they are quite unstable. This study was started decades ago by C.T.C.
Wall and by the author, in the case k = 2, but many questions were left open.

In this talk we will present a survey of recent results about these varieties.
They include:

I. The description of the topology of Y in the generic case for k = 2: Y
is diffeomorphic to one of the following:
a) The unit tangent bundle of a sphere, or
b) The product of two spheres, or
c) The product of three spheres, or
d) The connected sum of an odd number of manifolds, each of them a prod-
uct of two spheres.

II. The description (with some restrictions) of related varieties in the case
k = 2, such as other fibers of F , semi-algebraic varieties given by adding in-
equalities, open book decompositions, etc.

III. Results for the case k > 2, necessarily partial, but which give infinite
families of functions for which the topology of Y is of the type found for
k = 2, their products or other simple constructions on them.
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