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1. Statement of results. Let E be the total space of a fe-sphere 
bundle over the w-sphere with characteristic class a 6 i „ - i (SOk+i). 
We consider the problem of classifying, under the relation of orienta
tion preserving diffeomorphism, all differential structures on E. It is 
assumed that E is simply connected, of dimension greater than five, 
and its characteristic class a may be pulled back to lie in 7rn-i (SO*) 
(that is, the bundle has a cross-section). In [l] and [2] we gave a 
complete classification in the special case where a = 0. The more 
general classification Theorems 1 and 2 below include this special 
case. The proofs of these theorems are sketched in §2 below; detailed 
proofs will appear elsewhere. J. Munkres [ô] has announced a classi
fication up to concordance of differential structures in the case where 
the bundle has at least two cross-sections. (It is well known that con
cordance and diffeomorphism are not equivalent, concordance of dif
ferential structures being strictly stronger than diffeomorphism.) 

THEOREM 1. Let E be the total space of a k-sphere bundle over the 
n-sphere whose characteristic class2 a may be pulled back to lie in 
TTn-i(SOk)- Suppose that 2^k<n — l. Then, under the relation of orien
tation preserving diffeomorphism, the diffeomorphism classes of mani
folds homeomorphic to E are in a one-to-one correspondence with the 
equivalence classes on the set (0n/$*+1) XOn+k, where (A%, JJn+h) and 
(5*, Vn+h) are equivalent if and only if A%= ±B% and there exists 
PEniSOn-i) such that U»+*-V»+*=T'n>Ml®P)+<Tn-iA<x®P). 

Theorem 1 is also true in the case where k = n — 1 and n is odd. The 
classification in the case where n — l^k^n+2is essentially the same 
as the above and is given in Theorem 2 below. Now we establish the 
notation used in Theorem 1. 

NOTATION. Manifolds and diffeomorphisms are of class C00. The 
group of homotopy w-spheres under the connected sum operation+ 
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1 Added in proof. Assume here and in Proposition 2 that a is of order 2 in T,,_I 
(SOk+i) in the case where k<n—Z. This assumption is not made elsewhere. 
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