
 

Homotopy Homology Cohomology Fife tree decompI s t

III subgraphs
I

T L c

T spanning tree

ggngyyggggg.gg e e.g

L E Cut

h T 14 5 g
orientable

non er
Subgraph X of Z
s t IN X is disk

D Etta
Reduce shave by 33341
deletingdegree I vertices

reduced ant graph
Every cut graph is subgraph of Tul for some Eid T L C

w

Crossing curves

encoded by

t
as

c f e
curve must avoid vertices
every segment between crossing

is simple
every crossing is transverse

f Duty
Homotopy moves

KEY



19
sun

is

E i
Homotopy moves

e

t.ltHtIIILopsfixavetexx'basep
path in uniquffenthII

I p path la u v reulpathilul

YL Elxptlettl.ci

Lemma Every loop based at X

is homotopic to a loop in TUL

EEE t If
edge in C to a

D
E o

Lemmat L concatenations of loops in L and their re
Every loopbased at x is hemotopic to a loop in Lt

Proof Pick loop l log l is loop in Tu L



L W V U We v Ve X

spike

Dtv j.Ithapattu.va vz.ve pat

If Y Vitz ET

path vi Vi suite fateCusa

I spike moves

remaining loops pathfoil verity perpath vita
are in L or rely

s

Forany edge eft cycle Fact inte

CEcyde.la eeB

Evensubgraph subgraph A of E

degalu even for all VEZ

Union of edge disjoint lycles
Symmetric difference of cycles

Lemma Any even subgraph is sym diff
of fundamental cycles cycletle

for eft

Proof H eggyeletle HOH 0

FEE ÉE EE EE ÉÉ



Bondany subgraph boundary of subset of F

every bday subgraph
mine is em

IffEtt
Two even subgraphs H and H are homologous

if It it is a boundarysubgraph

Theoremi Every even subgraph is homologous
with sym diff of some cycles in

unique subsetof


