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1. Introduction and main results. The Kervaire-Milnor group 
Tn has a filtration by subgroups, 

o = iC.! c • • • C rl+1 c r2 c • • • C rï = r', 
due to Gromoll [9], which we study by means of certain homomor-
phisms 

*P(SOq) ® w^SOp) T*+l ® wq(SOp) 

See [12] for definitions. The pairing a was first introduced by 
Milnor [13] and has been studied in [3], [ l l ] . The pairing r has been 
studied in [8], [ ló] . 

The groups of Gromoll are related to the homotopy groups of 
Diff Sn by a simple pasting construction: namely, there are homo-
morphisms X<:ir<(Diff Sn)->Tn+i+1 with image X< = r f f l + I (see Propo
sition 2.1 and also [9, §1 ]). 

We shall detect nontrivial elements in some r? + 1 . Note that r£+17^0 
implies that T? + 1 ^0 and, hence, 7rt(Diff S * - * - 1 ) ^ , for all i^k. For 
slightly sharper statements see Proposition 3.3 and Proposition 3.4. 

1.1. THEOREM, (a) T g l ^ O , for all k^4. 
(b) T%tiy*0,forallk^0,k7*2l-1. 

Here v(k) is the maximum number of linearly independent vector 
fields on 52*+1. I t is well known that v(k) — 1 when k is even and 
v(k) ^ 3, when k is odd. Its precise value is given in [2]. 

Theorem 1.1 follows from some of our results on <r. Corollary 3.5, 
below, also based on work with a, actually establishes fairly large 
lower bounds for the order of T^Zl (with some restrictions on k). 
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nitration of F \ group of self-diffeomorphisms, homotopy type of CW complex, 
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bilinear pairings of Milnor-Munkres-Novikov. 

1 Work of all authors supported in part by National Science Foundation. 

772 


