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New Makey Functors and Applications

MASAHARU MORIMOTO

Okayama University, Okayama Japan

We are interested in pairs (G, ©) of finite groups G and finite G-sets ©. Let R be
a commutative ring, and R[G] the group ring of G over R. A pair (M,a) of an R[G]-
module M and a G-map a : © — M is called an (R[G],©)-module. Let f: (G,0) —
(G',0') be a morphism, that is, f is a pair of a group homomorphism fg : G — G'
and fg-equivariant map fe : © — ©'. Then the induction of (M, ©) by f, denoted by
(f#M, fya), is defined as follows: Firstly,

f#M = R[G'| @rje) M

and secondly

fra(y) =) {g'®a(z)|[s,2]€ G xc 0O, ¢'fo(e) =y}

for y € ©'. Let Z be a finite G-set. Let © : S(G) — P(Z) ; H — Oy be a G-
map. If Oy N O = Ognk for any H and K € S(G), then categories consisting
of (R[H],O©p)-modules with certain poperties and structures fit to making Mackey
functors. For examples, Ko(R[G],0), GWy(R,G,0), L,(R[G],0). Furthermore, study

of these abelian groups is important from the view point of Transformation Groups.

THEOREM 1. (With A. Bak.) Let Y be a compact, 1-connected, oriented, smooth G-
manifold of dimension n = 2k > 6. Suppose dimY, < k and certain hypotheses. Then,
one has a G-surgery obstruction group W,(Y') for G-framed maps f : X — Y having
the following properties:

(a) Wn(Y') depends only on the following four data: ©, p: © — §(G), Q and S, where
© is the set of all k-dim. conn. comp’s of Y for some H C G, p(Ya) is the intersection
of all isotropy subgroups at y inY,, Q@ = {g € G | ¢> = 1,dimY9 = k —1 } and
S={geG|g¢*=1,dimY9 =k }.

(b) The correspondence H + W,(Res$ Y) is a Green module over the Green functor
H — GWy(R,H,Op).

As applications of my joint research with A. Bak on W,(Y') above, we get

THEOREM 2. (a) (With A. Bak.) There exists a smooth G-action on S™ with exactly
one G-fixed point from some finite group G if and only if n 2 6.

(b) (With E. Laitinen and K. Pawalowski.) For each nonsolvable finite group G, there
exists a smooth G-action on S™ of certain dimension n with exactly one G-fixed point.

At last, not at least, I wish to express my hearty thanks to members of Fakultdt fiir
Mathematik, Universitat Bielefeld for their invitation and kind hospitality.
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