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1. Introduction

Motivated by the work of Gelfand and Fuchs [2], Bott and Haefliger (see
[4]) have defined homomorphisms

T : H¥(Ly) — H*(BDIff (S"); R)
@: H¥(Ls, 50(2)) — H*(BDiff,(S)?; R)

where L is the topological Lie algebra consisting of all C* vector fields on
S', H¥( L) is its continuous cohomology (=the Gelfand-Fuchs cohomology
of S*) and H*(Lg, so(2)) is the continuous cohomology of _Lg relative to the
subalgebra so(2)C L. Diff(S) is the topological group of all orientation
preserving C= diffeomorphisms of S* and BDiff*(S?) (resp. BDiff(S%)?) is the
classifying space for the topological group Diff,(S?) (=homotopy theoretical
fibre of the forgetful homomorphism Diff, (S*)® — Diff . (S"), here & denotes the
discrete topology) (resp. Diff,(S')?). BDiff,(S') (resp. BDiff,(S*)?) classifies
foliated S'-products (resp. foliated S'-bundles) (see [17]). Gelfand and Fuchs
[2] have proved that H*(Ls) is a free graded algebra with two generators «
of degree 2 and B of degree 3 and it follows that H*(Lg, so(2))=R[a, X]/(aX)
where X is the Euler class (see [4]). We may call the images of ® and &
the Gelfand-Fuchs characteristic classes for flat S'-bundles. Thurston [16]
has constructed examples of foliated S'-bundles to show that the classes o
and X (we omit the symbols ® and ® for simplicity, thus a stands for ®(«)
for example) are independent and also that all the classes a” (n&€N) vary con-
tinuously, namely there are homology classes o,&H,,(BDiff.(S")?; Z) with
o, a">=t for all te R. In this paper we describe an extension of Thurston’s
argument which proves the nontriviality of the classes a"™!@ and X" (rEN).
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