THE HOMOTOPY GROUPS OF BPL AND PL/O. III

G. Brumfiel

1. INTRODUCTION

Let I'y_; denote the group of oriented differentiable structures on the (k - 1)-
sphere. M. Kervaire and J. Milnor [8] have constructed an exact sequence

1.0 0o — bPk - Pk—l - ﬂi_l /im(J),

where bPy C I'y_; is the subgroup of exotic spheres that bound 7-manifolds, 7718(_1
is the stable (k - 1)-stem, and J is the classical J-homomorphism. Further, it is
known that

Zg, if k=0 (mod 4),

bP, = { Z, ifk=2(mod4)andk#2I-2,

k 2
0 if k=1 or k=3 (mod 4),
where 6y is a large integer, and that I'y_; — 751 /im (J) is surjective if
k-1=# 2)-2[8], [3].
In [5] and [6], we showed that the exact sequence 1.0 splits if k =0, 2, or 4
(mod 8). That is,

Tym-12Zg, D@iy, 1/im@) and Tgpi) = Zy @ Wgm,e1/im (9)),
for all m. In this note, we outline a proof of the splitting of the sequence 1.0 for
k =2 (mod 4) but k # 2J - 2,

THEOREM 1.1. There exists an isomorbhism

Cgmer = Zz@('ﬂimﬂ/im )

if 4m +2 223 - 2,

Theorem 1.1 includes the dimensions k = 2 (mod 8) dealt with in [6]. The proof
given here is perhaps more elementary.

In the dimensions 2J - 2, it is known that bP,; =0 if the element (h;_;)?
survives to E,, in the Adams spectral sequence [3]. 1 bP25-2 = 0, there is no

splitting problem in the exact sequence 1.0. M. Mahowald has shown that (h j-1)2
does, in fact, survive to E,, if j <6.

There exists an isomorphism I'y_; > ﬂk_l(PL/O) due to M. Hirsch aand B.
Mazur [7]. From the fibration PL/O — BO — BPL, it is clear that
T (BPL) = 7y _1(PL/O) for k =6 (mod 8), since 7, (BO) = my_;(BO)=0. In [5] and
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