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Observation
:# (R-K) has momotrivial elements (aforsion "element in a or a

is an element of finite order)

If X is a pathconnected subset of RP the +, /X) has no Inontrivial) torsion elements.

I known for a few decades ,
this considered folklore)· Intuitive!

The real projplane PR has torsion (its fund, gp. (PR)
has order 27

-
a subspace of RT I not embeddable inI?

ForHhavenontrivaltorsionelement ? Famous open pool
-



We will show SLCX) has a subgroup isomorphic to E2 :

<102]
,
(23) < CL(R)

use the Ping PongLemma :
---

One version is as follows.
Let t be a group acting on a set X .

We can think of G as a subgroup of
SymX = Ebjections X- X &

i

.

e, permutations ofX Here I'm using left action ,
so we compose "right-to-left"

More generally ,
to say Gacts on

X means : For every get we have a

a permutation of X, +23 gx
such that for all g ,

htG
, gihx) = Ighix i

.

e.
the map G-> SymX is a

group homomorphism .

If the map G-> SymX is oneforone
,
we say G acts Faithfully on X .

-

(So G is identified with a subgroup of SymX. S

Eg . SL(F) acts on IF as fractional linear transformations.

ga
Ev 903 [2](x)=
Y

But this action is not faithful : (id) and -19b] give the same fac . Iin.transf.

PSL
,
(F) acts faithfully on PF.



Given two subsets X,
,
X2 CX which are disjoint and two elements g..g2tG

such that
nonoempty

g. (2) EX, &
for all integers b +0

and g(X ,) = X-
then

g..32 generate a free subgrouisof G. X

Y , In

OTo
Proof A nontrivial word in two generators looks like

-

kekg,a ki
, I nonzero integers up to cojugacy inthefea




