
 

ANNOUNCEMENTS FEB 23

µCameras on

HW5 due Thu
Abstracts Fri Feb26 Gradescope Teamsubmissions

Takehomemidterm March4 Today

Office Hours moved to 1 00 Tha
a Pingponglemma

Regular office hours Tue 11 appt
Freeactions on
trees freegroups

Ask forhelp on HW Freeactions on edges
oftrees free

products



PingPongLemma I G means subgpgenbys

Fs freegp on 5

Lemma3.10 Distinctions fromPPL I

Have G X set Xs's not disjoint
SSG replaced with existenceof P
V se sus XssX

pe Xl YX
Onlyneeds.kXtsXsk l
replaced with S Xs CXs

and s.pe Xs Vsc.SUS s si Sz si

s Xtc Xs V t 45 Bf Look where

Meiersays p goes

Then s Efs



3.1 Freegps actions ontrees
X tiles

Thin If a group acts freely on Xs tiles that lie in component
a tree then it is free of TIF containing S F

is
callthe gF's tiles N Lef p FS goG g Fn 5 10
Previous thin S generates G freeness si Ft F V i

in P.PL ITo show S generates a free99 in PPL is bydefn

Pingpong Remains to check



X tiles
tile X for we'll do s Xss Xs

Xs tiles that lie in component Consider theseqofadjacent tiles
of TIF containing S F si F F SF fests

sis sins
resists

Let p F
Si Xs

C Xs
Freeness si 51 5 Vi since T is a tree

in P.PL I
in PPL is bydefn

Remains to check



TrickySpecial case Si Xs CXs Fine if sis FFF

si F F S F fest
ie sisi'd

S Lemma fromlast time
Apply s

F sis sis F
resist 742 does not actfreely

on a tree

Six C Xs any gpwithelt
of order 2sincetisatree sir does not act freely

I
onatree

v Isthispageneeded



for Subgroups of freegps Example 512th m is free rn 3

are free

If f freegp

F.gg sometreekgyumy
9 1,493

Anysubgg inherits a
checkfreeness

freeaction
Apply the theorem

Matrices fixingcentervertex

I t.co
etc



Thin If a groupacts freely on Will show

a tree then it is free i f s F 5,52 F Si i Sk F

pf.lt OHGGT is a non backtracking sequence
of adjacent tilesGGT freely

since Tisatree this implies
f fund dome

5 SEG S 5nF 10 Si Sk Ft F
Check s Sif adjacent and

Takearferdduted word ins not equalto si

Siti.Fws 5k Sits Sit f adjacent to F notequal5
byfreeness

want w id Applys Sito both

Will show wF F so go.nnsboa.FIuYin9f swForadsYneds



PingPonglemmalI Afterclass we decided that
we needto assume 5 has

Lemma3.10 noelts of order 2
Have GOX set Example gB 74205113

SSG gQB p
H to

V sesus XssX X I

pe X VsX V is vacuous here

and s.pe Xs Vsc.S.us
V Pf of Thmis ok because

we

s Xtc Xs V t 45 had a lemmaabout
eltsofader2

Meiersays
Noahsuggested an

Theni S E Fs
















