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This talk was a report and brief survey of results obtained jointly by J. 
Milnor and the speaker on the groups of differentiable structures on spheres. 

Let |0 n | denote the number of differentiable structures on Sn (up to 
diffeomorphism), then 

104,-11 = K - î I •22fc-4(22fc-1 - 1 ) - Bkak\k, 

and 10^1 = 1̂ 4*1 "«fc/2» |04l = 1> 

for k>l, where Bk is the fcth Bernoulli number, and ak equals 1 for k even 
and 2 for k odd. ( ^ = 1/6, £ 2 = l/30, £ 3 = l/42, £ 4 = l/30, J55=5/66, J36 = 
691/2730, etc.) 

For all non-negative integers m, one has 

104m+l | = | ™m+l | " «m^m/2 

and 104m+21 = I nm+21 • uJ2 

where am is as above, and um is either 1 or 2. The only known values of um are: 
uQ = l, ux = l, u2=2, us = l, u^=2. If S2m+1 is parallelizable, then um = l. I t 
is conjectured that the converse also holds, i.e. that um=2 except for ra=0, 
1 and 3. 

In the above formulae |jrn| denotes the order of the stable homotopy 
' " ' " • • • • = ! , 

= 1, 
groups 7tn==Tin+N(SN), N>n+2. (\nx\ = \n2\ = 2 , \TZZ\ =24 , |rc4| = \m 

rc6|=2, j r 7 | = 2 4 0 , | ^ 8 | = 4 , \n%\ = 8, |7r10| = 6 , \nxx\ =504, \TC} 

TC13\ = 3 , TtXA\ = 4 , \TZXB\ =960, etc.) 
The proofs will be included in two papers: Groups of Homotopy Spheres, 

I and I I , to be published in the Annals of Mathematics. 


