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INTRODUCTION

All spaces considered in this paper will be assumed to have the homotopy types
of regular CW-complexes with integral homology of finite type. Z, coefficients will
be used for homology and cohomology, and A will denote the mod-2 Steenrod alge-
bra. We shall regard two principal fibrations G- E —- B and G' = E'— B' as
fiber-homotopically equivalent as principal fibrations, if there is a homotopy equiva-
lence G — G' that is a homomorphism and is compatible with a fiber-homotopy
equivalence of E — B with E' — B'. We shall be concerned with properties of prin-
cipal fibrations that are invariant under modifications of the type just described.

The diagram G — E T, B will therefore be used to denote any suitably chosen repre-
sentative of such a fiber-homotopy equivalence class of principal fibrations with
simply connected bases. For a representative that is a fiber bundle, the structure
group will be regarded as acting on the right on E. For a subgroup H of G, H\ G
will denote the space of right cosets of H, and G/H the space of left cosets.

E(w) will denote the Z, Serre cohomology spectral sequence of the fibration 7,
with Eg 9 = HP(B) ® HYG). In [1], [8, Section 4], [9], and [13], natural operations

stEpY - BRI (g 2<r <)

have been defined. These are compatible with the differentials, and they are com-
patible on E, with the act1on of the Steenrod algebra A on H¥E). If bX) g ¢ Ep 4
then Si(b Xg) = Sq]L qb@ g Of course, for any fibration, the action of A on the
cohomology of the total space the base space, and the fiber must be compatible with
the homomorphisms induced by the projection and the inclusion of the fiber in the
total space. Because of the properties of the st just mentioned, the Si clearly im-
pose additional restrictions upon the choices of the three spaces for a fibration.

In this paper, we consider two cases in which, for the fiber bundle G — E R B,
the assumption that the structure group G is reducible to a subgroup H leads to a

factorization of 7 of the form E - B X (H \ G) — B, where 7 is also a fiber bundle.
In the first case, H is normal; in the second case, G — H \ G is itself a fiber bun-
dle. The above-mentioned properties of the Si can therefore be employed with some
choices of 7 to show that such a reduction of the structure group is impossible.

For principal bundles over spheres, both types of reduction of the structure
group are worthy of consideration. As we shall see, the high connectivity of the
sphere leads to a reduction to an advanced stage in the Postnikov resolution of the
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