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Embeddings cyclic groups

Def A group G is acyclic if Fx G 0

Example Baumslag Gurenberg Epstein 67 68

Commutator subgroupof a b a a ba b a bab

Épster
ge
omÉfic cattle

c
Lot

grope construction

Benick Wong 2004 they are the same

Example Mather 71 Homeo IR

T.to

Theorems Kan Thurston 76

Every countablegroup embeds into an angelic countable group

Ie 11 G

sense
2 colimitargument

conleaning and
still acyclic
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C

Fa.ae space KanThurston763
group G H x H G

Ideas CW approximation X of
mirror the cell structureof using groups

E TE
shortproofof Atiyah's L index theorem Chatterji Mislin 033
for countable coverings of Riemannian manifolds

Ideas Thestatement is natural w.v.tt inclusions

of countable decktransformationgroups

It is easy to check if thedeck
transformation

group is acyclic

Apply KanThurston

Katz Everygroupoftype P embeds into an acyclicgroupoftype P

Tune for P
P countable

Kan Thurston 76

P finitelygenerated BaumslagDyer Heller 80

P finitelypresented Baumslag Dye Miller 83

Think P Wu 25

Tune for P typeFn for each n 1
and n a
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Def A group G has typeFn if it has a classifying CW complex

ie K 9,1 complexTwith finite n skeleton

Typefy type Fn for all v31

Observation

F finitely generated

Fz finitely presented

Fn Fun

The Bieri 76 Stallings 63 n 3 Stallings Bierigroup

Fu Fun

Specifically SB her F 2 has type Fun but

not type Fueyed 1

The Skipper Witzel Zaremsky 17

simple group of typeFun but not For

The P Wu 25

simple cyclic group of typeFun but not Fn



Thompsegraps variant

Fix 172

All trees plan voted

IFEiitita.se atosn.manydadi pieces
rearrange rescale by factors of d

equivalence classes of 1
finite danytrees

f bisection e En

eg
relation generated by

Composition in Homeoe

expand until middle trees are the same

compose bijections

EEX E.IE EII
Timeline abcd b b c c

1951 Higman infinite fin pres simple group Higman group

1965 Thompson VV2
IF

1974 Higman Va type Fa Brown 87
d even simple
d odd Va VaVa simple



5V sthompso.lkgrous

LabeledHignantonpergroups

Replace In with GLE G En Va G

if ap

Note G embeds into ValG via g 19

Theores WuWuZhaoZhou2024

G is of type Fn

Vaca oftypeFn

Blhompiongres Brin 2004

Replace E with C k 1 cuboidsof side lengths

4 kva acts on E by
cutting it into finitely many bricks

definals

rearrange rescaleby factors of d

Is e 2v 24

KV is fin presentable simple Buin Hennig Matucci

KV eV for Ktl Brin Bleak Lanoue
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IwedBrinhompson_groups Belk Zavemsky 2020

Replace e with Cs S any set

Choose G E Sym s

Bricks have length 1 in all but fir many dimensions
Rearrange rescale and Effect

each brick

permute its coordinates byany geGSVI

FII.IT
Theorems BelkZaremsky 2020

SV is simple

Forcertainchoices of G E Sym s SVI is oftypeFn but
notof type Fn

The P Wu 25

i For any group G V2G is acyclic

i For any subgroup G Sym S SV2 is acyclic

Corollaries

i Wa Wa Zhao Zhou pm A
andV2 SBn is

acyclic oftypeFn
butnottypeFn

ii BelkZamsky The B
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Holmogy Thompsone greups

The Brown 92 H V2 a 0

The Szymik Wall 19 H Va 2 H R M Wan 2

Fespectum

Core V2 2 0

Va Q 0 V42

The Li 22 k31 I Kv2 2 0
RELIES4

I kva Q 0
IEEE

Meds
1

algebraic K theory homological stability

Li of étale groupoids

gÉÉÉms É y
y i en ÑÉ

H Vala 2 H S hocofib Ba Ʃ Ba x

acyclicity of V24
Q acyclicity of VaG

Hx Vala 2 depends only on H G 2 as a coalgebra

a vacatics
on Emil

byhand



8

Def

Étale groupoid a I as
94

Éʰ e local homeomorphisms

Examples discrete groups

22 one sided full shift

0 0,13 x E.ms
22 X x2 x x

cx.mg emo mess

T.ptf19jTup of honor of of a that locally look

like elements of G

EI F D2 V2

Groupoidhomology Crainic Moerdijk 99

EI H D 0
exercise using excision

Moregeneralty a torsion

Matvi 12
Want if



g
Construction Li 22

G étale groupoid

G locallycompact Hausdorff

totally disconnected

symmetric monoidal category Ba
spectrum KBa

Theorems Li 22

if G is purely infiniteminimal aptyopen
U V E G

Go has no isolatedpoints aptopenbisection of G
with slos 0

o EV
then H G KBA

Clinic
Moendijk

H Fca H r KBa

group
homology

hm stab hidden
in proof

Core via HurenczThem

H G 0 F G is acyclic

Coron via Milna MooreThu

Hx G Q determines H FCA Q

Examle
F D2 V2 is acyclic
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Thing
For any subgroup G Sym S SV2 is acyclic

Sketchfproof
obs IDLet 50

mor Ks ID ig.fr sbut

Do not givethisthe subspacetopology induced

from.TV Instead
EE.figiItesSim to topology on

theving ofadiles in
algebraicnumbertheory

Basisgivenby for E gotta Emay

The action G IS induces G A 522

522 G
Thiswouldbefalseif

The P W25 F 50 g gya
weusedthesubspacetopology

The Matui 12 spectral sequence

H G H 502 H SD G

Lemme let T 51 so Then 502 02 TV2

H 02 0

Kinneth H 582 0

Matui H 58 G 0

Li F SD G is acyclic



I
EXTRAL

ProofofThem i F 82 G V2 G

Kinneth Hx V2 G 0

Li F V2 G acyclic

Speculationaboutbuls
Replace In withBn in the

definitionofVa

Q What is Hx brVa maybe
definebraided

4Egteᵗ

Note but is not a topological full group
methods of Szymik Wall also do not apply

they assume a symmetric monoidal structure

Less H So hofib s s

H bra hobb s s

2 0 1

Note brk 1
writhe mod d 1

H Va Fear 2
2


