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Let Vk (Rm) denote the Stiefel manifold of orthonormal A;-frames in Euclidean m-space. The
antipodal involution o on Vk (Rm) given by a{vt,..., vk) = (-Vl,..., -vk) generalizes the antipo
dal map on spheres. A classical construction [3] establishes a bijection between the set of maps
/: Sn -* Vk (Rm) equiyariant with respect to o and the set of sections in the bundle of fc-frames
associated to m£n where £n denotes the Hopf line bundle over n-dimensional real projective space
Pn. In particular, Pn immerses differentiably in Rn +k for k > 0 if and only if there exists a map
/: Sn —y Vn+1 (Rn +fc+1) equivariant with respect to o. The homotopy class of an equivariant map
f:Sn -* Vfc(Rm) yields an obstruction in a certain subquotient 7rni(mfc) of 7rn(Vfc(Rm)) to the
existence of an equivariant map g:Sn+1 -* Vk(Rm) which coincides with / on S*"*1. The first

author determined ?rn,(w,*) explicitly in [l]. In this note we interpret 7rni(mfc) in terms of indices
of vector bundle monomorphisms with finite singularities and use it to derive some immersions of

projective spaces in Euclidean space. We also consider the representability of the stable homotopy
of spheres by immersed projective spaces.

The singularity method developed extensively by Koschorke relates the indices of vector bundle

monomorphisms with finite singularities over manifolds to the normal bordism obstruction to the

existence of a vector bundle monomorphism. (See Chapter 13 of [7].) Propositions 1.2 and 1.5

of this paper present not merely alternative proofs for results in [l], but also make important

identifications with equivariant maps for applications of the singularity method to the immersion

problem for projective spaces.

1. Equivariant Maps and Indices

Let kk denote the trivial fc-dimensional vector bundle. We shall first show how to make

an identification between (i) indices of vector bundle monomorphisms JZk —> m£n with finite

singularities and (ii) homotopy classes containing equivariant maps 5n-1 —»• Vfc(Rm).

Let Wk (m£n) denote the bundle of nonsingular A;-frames associated tom£n with fiber Wk (Rm),
the Stiefel manifold of nonsingular A:-frames in Rm. Let x0 denote the image of ±en+1 under the

double covering Sn -> Pn. Given an equivariant map /: Sn~1 -*• Vk (Rm), we shall define a section

sf of the bundle of nonsingular A;-frames associated to m(n over Pn —{x0} such that the index of
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