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1. Introduction

In 1965 S. Smale published his famous paper [21]. In this paper he presented an infinite
dimensional version of Sard’s theorem and defined a nonoriented degree for nonlinear
Fredholm maps with values in nonoriented cobordism group. The degree of S. Smale is
defined both for Fredholm maps of zero and positive index. However, the nonoriented
cobordism group for some dimensions is not rich enough, in fact for Fredholm maps of
index zero the degree of Smale is simply the modulo two degree, for Fredholm maps of
indexes 1 and 3 this degree is always zero. This initiated the development of the oriented
degree theory for Fredholm nonlinear maps. In [7], [8] K.D. Elworthy and A.J. Tromba
defined Fredholm structures on Banach manifolds, which is the natural framework for
the generalization of the notion of orientation for the infinite-dimensional case. Using
the introduced notion of orientation and the Sard-Smale theorem they defined the in-
teger valued oriented degree for Fredholm maps of index zero. To define the degree for
Fredholm maps of positive index they extended the Pontrjagin construction of framed
cobordism group [16] to infinite-dimensional case, defined the GL.-famed cobordism
groups of Fredholm structure, and the degree for Fredholm maps of positive index with
values in these groups.

The construction in [7], [8], both for maps of index zero and of positive index, requires
the high smoothness of involved maps and manifolds, and also requires existence of the
smooth partition of unity. This narrows the area of possible applications of the above
degree.

It was the reason for development of the degree theory for a wider class of Fred-
holm maps. Many different constructions of degree appeared, especially for zero index
Fredholm maps, see, e.g., [4], [10], [11], [9], [17], [15], [2], [3].
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