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Summary sheet on $hub's problem,

I spent Oct. 4 trying to make sense out of the holonomy group idea: Let £ f:¥ N
be an expanding map with fixedpoint O and let M £:M' M' be the universal covering
map, and call O in M' the basepoint, A=X@xIxxamxatixasxingx One can then ask
whether £ on M' is isomorphic to df on T M', Sternberg says yes provided the
eigenvalues of dfo satisfy the nondegenracy condition C#E N { K(>1. One

also sees that if our situation is isomorphic to a nilmanifold oné then this
non-degeneracy condition implies that the Lie group is abelian, Under the non-
degeneracy condition it also follows that the gsomorphism of T M' and M' which

we call exp is unique. Thus i$ becomes possible to define a hohonomy transformation

° ] 1
QX. TOM TOM xm by the formula

éx(v) = exp.l(xexp(v)) - exp-l(xd) ¥ v in T'=V , x in T

Basic formula: I= df'Oxodf-l.

Oegr™
From the basic formula one has & L=l = YmOXY-m . where Y=df. The hope was to
let m go to infinity and by proviiig & bound on*the RHS conclude that 8 was linear,
axd at least in the special case wher Y is multiplication by a scalar.” From this
it would follow that relative toexp each ¥ in is affine from which the desired
result follows,

The only trouble with the above approach is that it will not work because xkm
HAXRTEXRE dfo may be perturbed drastically without affecting the way f acgson T

e /fimi telly) gepepa tof
& IR

Let f' be the map on M' lifting f. The problem posed by H%rsch is to show that
the closure in the group of homeomorphisms of u(fr) %T(f') is a Lie group whose
connected component acts transitively mmxift.and freely on M'. It is very likely than
that f8 induces an expanding map on g, and consequently that G is g%lpotent. Letting
6 ® 1 be the subgroup of nrggi h lies in Gy, it follows that U f nbfm is dense
in ¢ &nd pence that G_ is the Malcev completion of = . Consequently M'7 m_ is

o) o : . o o
compact and so n/nb is finite and everything is clear.

o

Nedd to know (i) closure of Uf-nnfn # G is a Lie group on which f induces an
expansion (ii) the comnected component of G acts transitively on M',

Problem:Show that & £ #u: fluf © — id# is a normal subgroup of m of finite index.

Clegfly a subgroup since in a topological group if x and yn are tending to 1 so is
XY . It should be normal because for any element v the sequence fmvf should
bg %ounded?, i. e. it should lie in a compact subset of ¥ Aut M. This subgroup is
stable under f.  Fimallyxit Finally itrskew how can we show it's of finite index.

Conjecture; Show that if K is a compact subset of M', then the set of elements of
UF mf which send 8x O into X is relatively zzmpmat compact in the group of
homeomorphisms of M, From this it will followHta t G is a lacally compact group.
Moreover it will follow that the isotropy group 0 is compact. On the other
hand it is clegr that G acts transitively, Hence G?H = M' is Eucildean.sx But

H acts on M' faithfully and
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