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Abstract. In a previous paper, we classified the homotopy classes of
proper Fredholm maps from an infinite dimensional Hilbert manifold to
its model space in terms of a suitable version of framed cobordism. We
explicitly computed these homotopy classes for non-positive index. In this
paper, we compute the homotopy classes of proper Fredholm maps of in-
dex one from a simply connected Hilbert manifold to its model space. This
classification uses a new numerical invariant for proper Fredholm maps of
index one.

1. Introduction

Consider a real separable and infinite dimensional Hilbert space H. The
space of Fredholm operators on H of index n is denoted by Φn(H).

By Hilbert manifold we mean here a connected paracompact smooth manifold
modeled on H. A smooth map f : M → N between Hilbert manifolds is called
Fredholm of index n if its differential at every point is a Fredholm operator of
index n. All Fredholm maps we consider in this paper are tacitly assumed to be
smooth. By Kuiper’s theorem [11], the general linear group of H is contractible
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