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Monodromy

In the Lerayspectralsequence of a map T E M

T E M the Ez term is
Ef FP or 718

where M is an open cover of M and H is the cohomology

presheaf 28 U H I O for opensets Worm

In thisandthenextlectures we will find conditions underwhich
this Ez term can be simplified

Y

SimplicialComplexes

or EE V2

Def Thepsimple spanned byNo up in generalposition in RN

meaning 4 No 7 No are linearly independent is
A No up It vie RN It 1

A faceofA is a simplexspanned by a subset of 4

Def A simpliclcomplex K is a finitecollectionof simplices in IR sit

i everyfaceof a simplex in K is in k
Ii theintersectionof anytwosimplices in K is a face of
eachofthem

EEE



EdgeGroup of a Simplicial Complex K

Def Anedgepath in K is a seq to 9 ofvertices
inwhich eithereach consecutive pair Ni Viti is a 1 simplex

in K or Vit Vi
An edgeloop is an edge path Vo ups in which No

V2

The productofedgepaths is concatenation
amine

Equivalence relation on edge paths
a

a no v

If Uv is a 1 simplex then Uv u u

If LuvW is a 2 simplex then Urn aw

Ex 892 7148 2894824 No

Vo V V V No

an

Def The edgegroup ECK.ro of K at is the

setofequivalences of edge loops at with
concatenation as product No as identity and

No UhNo NoUh I noNo



Example Circle E K V I

generatedby V4 V2No
w

can goaroundmanytimes

Example Disk
Effa

noun no

ECK 1

Barycentric subdivision

Def Thebarycenter of a p simplex A Up is

a EM ÉtEÉÉ

Avertex is itsownbarycenter

Def Thebarycentricsubdivision K of a simplicialcomplexK
is thesimplicialcomplex obtained by subdividingeach simplex
of K using thebarycenters in it as new vertices

V8
Proposition Let 2 402 A be an open
cover ofa topologicalspace and N M itsEEii up nerve A p simplex Vo Vp NCR if

andonly if there is a permutation of Spt
Upr VapeUa s t

yo e ra e Vap

The vertices of Ntr correspondexactly to thenonempty
finite intersections of opensets in N



Constant Presheaf and Locally Constant Presheaf

Def An open cover M V2 sea of a topological space
is good if all finite intersections V4 xp Udon nod

are contractible

Def A presheaf on a topologicalspaceX is constant
withgroup G if for all WEOpen X 710 G
and for all open VCU therestriction 59 F U F V

is theidentity
Apresheaf F on an open cover U ofX is constant

withtroupG if for all WE Open N Finite
intersectionsofopensets in N same as above

LetX be a topologicalspace For U OpenX defineam

É U locallyconstantfunctions f V G
Then G is not a constantsheaf because if U has 2
connectedcomponents G U G G

However if N is a good coverof X then G is the constant

sheaf withgroupG on V

Def A presheaf 7 on a topologicalspace is locally
constantwithgroup G if for all WE F
710 G and for all V U Open X SY 710 710

is anisomorphism

Ex A locallyconstantpresheaf
on M that is not constant

z if 12



Example Circle E K V I

generatedby No4

can goaroundmanytimes

Y Y V No NoV2No NoExample Disk

Elk a I

LocallyConstantPresheaves

Suppose 7 is a locally constantpresheafwithgroupG
on a good cover N of a topologicalspace Thismeans
for for all U E Open N F u G and for all VEU
in Opentor 58 F U FCV is an isomorphism

The presheaf I maybeviewed as the assignmentof

thegroup G to each vertexofthebarycentric subdivision

N n of NCM FUp

Var F Us

For a presheaf normaly 5 isdefinedonly when VCU
for alocallyconstantpresheaf since SY is an isomorphism
wemay define SY SY FV 710 for VCU

Anedgeloop VoVi Vn Vo in Nlr induces an

automorphism 7Vo 7Vo that is thecomposition of the isomorphisms

714 7N Five 7 4



Wewillshow that equivalentloops induce the same
automorphism sothat there is a map

4 E Ntr Vo Ant 7 Vo

4 V V VanVo 5 1 5

called themonodromy of thepresheaf 7 on theopen cover M


