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Thin : U-sc.IN
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H- decomposition that displays its r-globalystuo.bz
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Thin : U-sc.IN
, every finite graph G has a canonical
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: : :

✓ ≥ IG1 : local = G ; global It is hee - like : td (G)
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Thin : U-sc.IN
, every finite graph G has a canonical

H- decomposition that displays its r- global structure
• proof constructs unique H ed (4)he µ

formally : ◦ It = H1G ,
s) is a graph invariant :

E: G E- G
'

I ↓
It (G.f- It → H'= HLG:SK

Every iron .
Gas ups parts Vh to parts V4,

G
so as to induce isomorphic- It → It '

h- h'
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Thin : U-sc.IN
, every finite graph G has a canonical

H- decomposition that displays its r- global structure

task: define Had the Un canonically , for all Goes

To get started
,
let's look at what is known for the

base case of r ≥ /GI, where (4) he µ should be a del ef G :

Ks

0 it

G

An H - decomposition
of G with It a cycle



to k-be-och.in G is a maximal set of ≥ k vertices

no two ofwhich are separated in G by < k other babies .

4--2 : beach - c- touches tree into 2- blocks

k =3 : Tutte - Ed into 3- blocks and cycles
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to k-be-och.in G is a maximal set of ≥ k vertices

no two ofwhich are separated in G by < k
other babies

.

T£ (Carmes in .D ,

Hamann
,

Stein
;
Cal

.

'
14)

① finite G J canonical td

that distinguishes all the 4-blobs
•ᵗʰ *t""%

TIG ,
Kundalini

, kuauczyk ; Coul .
'

19)

- - . tangles - - .

Tree of beagles 1T¥



For ✓ = IG1
,
the only r-global structure of G- is hee - like ,
I

displayed by its T0T
no connectivity added
'
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For 1 Kr 4 IG1 :

• intended local beds • T0T (G) would give us :

are the K5 :
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For r = IG1
,
the only r-global structure of G- is hee - like ,
displayed by its Tot

For 1 Kr 4 IG1 :

• intended local beds • T0T (G) would give us :

are the K5 :

•k ≤ 4 :

K
,

ksI
?⃝ ?⃝

k = 5 :

?⃝
a star

⇒ to make the ks-iat.co blocks
,
abstract from globalcyclic structure



For r = 161
,
the only r-global structure of G- is hee - like ,
displayed by its Tot

For 1 Kr 4 IG1 :

• intended local beds

T.ly :

are the K5 :

flour : = base BITof
≥ks-④ K5

0 ?⃝
•
→ _ . .

. . .

⇒ to make the 4- ii.• blocks, aÉÉgkealcyhisbndnT
'

Unfolding
'

long cycles → covering spaces
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y:
y
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↓
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×

t.HN .✗



t.lu)=ff ⇒ Lee :;¥;É U WI :
'
reduced

'

walking

from ✗
•↓I.

when :¥"¥%t.LY;y:)

↓
y
,
falls in G from ✗e.)µ '

with few identifications

thayI. vertices :

I. 4.%) ÑsiuG from %)/~

I e.aeioe.es
" """ ⇔

home@ V web 1-1

way chooses food
×

E. IX.%)
-



t.lu) --313 ⇒ Lee : U

↓I
&Éq

°£ :<↳"esfoeuo.ee

the local structure in 6
,

and use Tots to describe
t.LY; y:) ◦

y:
y
'

its global aspects , made

] tree - like in Gs ii. (G)

to

•

I
5
,
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1 . . -

. _ .

local 1 globally
"
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may chooses fit
"
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t.lu) --113 ⇒ Lee : U

↓I. the local structure in G
,

°£ :<↳"e s to euo.ee

and use Tots to describe
E. (Y; y:) •

y:
its global aspects , made

↓

] tree - like in Gs F. (G)

E. I" ≤ ""
I. (Y

,%) •

yo

1
si=E ≤ ⇒ (a)

local 1 globally
"
To

home@ V web 1-1

may choose 5 got
A

④
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•

✗◦

✗
-



S;=⇐¥?⃝

u*¥-ÉÉ÷.
d=4 d=4

↓

EK5> =3
-blocks (G)

e- -

. _ . → . . .
- •- ◦- •- o-← . . .

G : coconuts
,
-_ II. (G)

TOTCG) T

↓ ?↓

K5

⇒ →
I

G e-
.
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Deck . transformations (group ⑥ of aides ofGr o÷G) act. . .
• transitively on each of the films of £ G→ G

G Ét

~
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- Gr

IÉ {
not % :

Deck . transformations (group ⑥ of aides ofGrowG) act. . .
I

G-
G.→ G

• transitively on each of the films of ↓ É↓G

• on the bags of the Toi (G) = :T

• on T as a group of aufo-arplisusc-cauouic.at)



- Gr
↑rÉ {put

G. :

Deck . trausfarnafiensfgraup@ofaubasefGrooucfe.cf. . .
I

G-
G.→ G

• transitively on each of the films of ↓ É↓G

• on the bags of the T0T (G) = :T

• on T as a group of auto-arplisus
- .
. _._t←÷← . .;

⇒ May define T ↓'T

It .. = T1D Glib space)
•j•¥

vi. = f. (4) for h=ñ(t ) I •

÷
It : r - global structure. of G-



Thin : U-sc.IN
, every finite graph G has a canonical

H- decomposition that displays its r- global structure

G : can wutsr :=⇐→
. . .

. _ . → _ .
.

T0T T
↓ Pr

☐¥ ↓'t :T→H
It := THO

i ""Ks

Vi=R(%f its ae

• of G for→ 0.* :÷:
G H



Thin : U-sc.IN
, every finite graph G has a canonical

H- decomposition that displays its r- global structure
3- miners E.≤ It

>
≤ . .

.
≤ Hu = It with

Hk : contact edges healing local b) - separations

G : com wot Sr :=⇐I
. . .

. _ . ⇒ _ .
.

T
↓ Pr

%
↓'t :T→H

It : = The
""Ks

vi. = 8- (4)

_a

•Eaeseparators '→ ◦soon0¥ ""
G H



Thin : U-sc.IN
, every finite graph G has a canonical

H- decomposition that displays its r- global structure

Cor_(pf) : It distinguishes the r- local blocks ofG

efficiently

k

.

""

?⃝ I →

"

E:*of G for
¥0

""

G H



Thin : U-sc.IN
, every finite graph G has a canonical

H- decomposition that displays its r- global structure

Cardiff : It distinguishes the r- local blocks ofG

efficiently
Ira :

• I 1 I 1 1 I ☒ I 1 I • → • ◦ • • • •

↓ ↓
☒ non- trivial

ii.
'%
,=\

I /

÷
(local ) blocks

i
=→ .

I
, ,
✗ But Gr has two ends %

/ ◦ 1 •I



Swinney
•
Structure theory exists for free- the graphs only ≤ Tots

.

⇒ mad global structure free- like
, apply Tot project back↳ coveringsc- to G

• ✓ - global structure tf of G , -d It-dei (4) hey ,
we found on input G ,

r - not i-posed

• Defaults to tangle - structure of G four = IG1

• Main challenge in proof : extend known to-flu theory
to infinite Gs to obtain TOT without limbs .

This fails in general but is needed to get qe.p.hr. I
H

• booties to faintly generated groups



Opeupsoblews.lt
(Gil = new IE6: relate to others

• Find at} be e-pile Gr , It , parts Vh

• Compute local blocks & saps locally

• Define
'

local tangles
'

→ new Car


