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va nkawpe.mg
let SIR pines Then A Uk diag D over

SIRS is a finite connected S Labelled

graph embedded in 422 St every
bounded

region C face has a

boundary word in R

vk.sle ui.ua If we FCS then we 1

in G SIR s f a reduced
k diag w boundary word w

PI Es If boundary word not reduced

then t subpath af 2b like

the following

in

s

iii
D
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iv

f
remove

O

D
cry

O

Q How do we know when we

got all the cases

check for ee ez
Is

3 Origin o

terminal tA
oCee or olez then
C et or 4062 flee

To make D reduced Cie no inverse

faces suppose you have faces
t.TL And Tz in reduction position

at edge e Renae e to get face
it w freely trivial boundary

word
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Problem it might not be nice

a how do we get rid
of it

if

of 1213122 there is a subpath
labeled 85 Car s s
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Ref Let D be VK diag An air a

is a path which all vertices

have degree 2 except possibly
euelpt
the path is simple OR

every vertexsimple
sited atclosedpath

everyvertex most once

tnEEEEiIsEFoseaF

Is.n.com
beet

Let it be a face The degree aft denoted

d CLT is the least number of arcs

necessary whose concat is the

boundary path aft
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ex

is

dcm 6

dlitt 4

dat y

Def
If d DCut and Ai arcs w a Ad

a boundary path of it then

ECT is the number of interior
Cis and e ise ueue

uberafe.irarcs where

Interior means not contained
on 2D
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ex in previous I ich 6

ECT 1

oil c Cit 3

Recall UEFCS is a piece of Fr r

rel r en TE st r s.eu
UU i

fell r e FCS
S

a

Because D is reduced 57 r

Both randr stuet w l n

and r r ETE label of
path or

Cer If SIR is a Ccp
presentation and D is

a reduced diagram
ever SIRS threw every
interior facet has Icp 7p

eCet O
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ecu

Geewo
llai is a piece lead leap ETI
Ccp Says no rett is a product
of fewer than p pieces

ECu

Ots Suppose SIR is a pres
every reR is cyclicallyA reduced Suppose D is reduced

UK diag over SIR The

the label of any i.nteonrea.usthat
arc is a piece it intersects w

samething
fuk

Ref A diagram D is a CZ pay
if every interior face it

has dat out 3 p



!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

ex 3,6 drag

6

consolidationDef If D is a diag the

af D replaces any Max arc

by a single edge

t.EC tee
maxarc single

edge

Point Consolidating does not change
the degree of faces

the 3 comes from the fact
that in the consolidation
interior faces have vertices

of valence 3
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hemirai If D is reduced over a Ccp
presentation then C3 pl diag
c

PI No ink vent af deg 1 because

relators are cycl reduced
as we did at beginning of lecture

by CB cycl reduced ices pfar interior faces

g This C combinatorial Greendlingerslewd

Let D be a C3,6 diag W1 at

least 2 faces no t
if cyce red noint.netofdege

Their D bees at least tifsoontweIEEY.pt

faces its ditz w elite 1
ECI 2 1

and cCITI a 3 TCitz 3

e 2

we like long
exteriopart
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The Euler Charact formulaI
het T be a finite non empty

connected graph embedded in

1122 then

I VCT IEC I 1IFCHI 1

This curvature formula
non empty allows us to use Euler

Let D be ok diag St everyedge
is contained in a face and

no vent bees degree 2
1L

Then exactly

6 2 2 3 d o 1 I 6 Zeca ite
u cVCD TEFCD

PI We have that icu Chesp e Cut

is the number of interior Cextdedges

of it counted w multiplicity
in the boundarypath aft bcc
arcs are edges
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Obs each interic edge

is cgzftedoneew.ie
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Thus
ZIEL D I I 2e Ct i Lit i

TEFCD

also

and I dLv 2 I ECD I
VENUS bgasiftgraphtheory

CEuler 6 6 IVCD I GIELD x 6 I FCD I

Gl Vasyl 4 ELD 1 6 031 21 31

22 3 du t 2 G Zeca toilet
UEVCD TEFCD T

swimming ccever 114031
pg

Now we have enough
to show B

Q why do we need 2 faces
E ble otw you have

O IFIewing
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A Pf of Ellinger i

i Assume D has no cuts
Then every edge www.WITEIoueal

is contained in dffagagnaemets

a face

Replacedby its
Fitex

doesnt consolidation can Icharge 0

design because at least
use
Euler 2 faces allows us

their to satisfy and afauru formula
getreq

Apply the curvature formula theory
positive contribution comes from

wnoe.hlhmfd.fm ieu 1andiCu lE3 or

ofdeg1 elect 2 and i CT E 1
in thm
statement exc check

Suppose it has elet 2 and ice E 1

Then there is a cut vertex in
the intersection of 2 max exterior arcs

in it it cannot exists
Carta

settee are 7 2 faces in which

t satisfy
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s lyest

O i
i s

General care

Now suppose that D has cut
vertices Then D is a tree diag.T

A 7 A n SE no A ve has

cut vertices

u

too
vs

i

If Ai is a leaf of T then

A i intersects exactly one vertex

Vie of D Ii So Io has at

least one free as in

with degrees counted in D



There is at least 2 leaves

Charm follows
D


