
We have the following chain complex

ALSpa LSpy LID LSIH LS.GL
27

a subcomplex of only that we denote

by Edt
Each be 1 determines a homomorphism

b Lsp 7 Lsp I defined by
b Wor Wp b we Wp

extended to all of Lsp 17 linearly
PANE OPERATOR III

we

b sends a

linear chain to the cone

that has this chain as a

base whose tip is b



Let's compute

2 b We Wp 2 CbWe wp

1 Wo wp 617lbwas Wp

C N bWo Wa Wp t t 1
P bwerWpi

won Wp b Ewa Wp CD wewa up

1 P We Wpi

we up b 2 we yup

id b 2 we Wp

2b id boo

b is a CHAIN HOMOTOPY
between

0 and the identity on
the augmented

chain complex La I



Now we define W SUBDIVISION

HOMOMORPHISM SI LSPCIFLSpII
by induction on p

p 1
sd 47 O

sd id

pzo for generators ZE Lsp 7

SdpCb by Sdp 126
whereby is the barycenter of 6

p o sd W We CO we

Sd ioi

p 1
Sd l WeWi

Ftw b CNEW CNews
D Ewa wed



bwit bWe

sum of the 1 simplices

in the barycentric subdivision
with certain signs

compare the def of sd with that

of the subdivision of
a simplex

Sd is a chain map

We prove this by induction

Sd 102 20 Sdo

id Id

Lsp 1 Lsp G I DLS 4 LS O

dsdpre dsdp fid if
LS pa 1 Lsp G I DLS 4 LS 0

Squares up to pcommuter



Obo id by
induction step

2 Sdf2 21balsdplab

Sdp 26 by Casey26 12 12

Sdp 26 by sdp 121227

Sdp 6

Next we build a chain homotopy

D Lsp 7 LSpalybetweeny
Sd and id

chain map

Dp Lsp G LSpIY
St 2D Da id sd

We define D inductively



LS pa 1 Lsp G I DLS 4 LS 7 O
sdfidfsdf idf 2

LS pa 1 Lsp G I DLS 4 LS 7 O

D O

D 0
2D I D22 0 0 0

id sd e id id o

2D it D aid sd i

p 20 We defineDp inductively
GELSp I a simplex

Dp 6 bz 6 Dp11287

barycenter of 6

We check using induction that

2D Do id sd Assume that

all maps up to Dp satisfy this



2 8 2 by lb Dp 26 I 25 id by

6 Dp126 by1216 1826
6 Dp 26 by 6 2DpaG

LSpalmLS pa 1 I Lsp G Lsp 4 y

I Ed T t t
LSpratt Ls pa 1 Lsp 4 Lsp 1 s

In ODp Dp it id sd

id 2Dp SdptDp it

6 Dp126 by sdp26 Dp1266

6 Dpa 2 bySdp 26

G Dpa G Sdpul b

20ps 6 Dp2 6 8 Sdp 6



BARYCENTRIC SUBDIVISION OF

GENERAL CHAINS

Let X be a topological space

Define homomorphisms

sd sdp Sp x Sp x

on generators 616 P x

We subdivide this space
which is a convex subset in RP

sd b be sd is

id O OP ELsp OP c Splon



6 P x induces Gc Sp o Spex
id e

Sp OP Sp x

Isd Isd
SpOP Spix
said

Sd is a chain map

2 sd 21 26 I sd lid or OP

I 62
sd id Op op

G is a chain

map

be sd 20dg

be sd Ef Iida p

I restriction of id
to the ith faceof GP



sum of
EtC 1 i Ge sd i dop signed simplices

in thebarycentric
subdivision

E C 1 sd blog
of 07

Sd E C 1
i belop

Sd 26

In a similar fashion we define
here

D Sp x Spa x we take the
D defined for

D 2 be D lidop singular chains

D is a chain homotopy between

Sd nil G is a

2016 2 b D lidop

chainmap

Ge 2D idp



Dis I be lidop Sd idp D2 idpa chain
homotopy Genocide beD Efidoit
for linear Es11 beDidot ENDchains

6 sdCa É i a

id sd D2 6
Before we provetheorem I let's recall
Lebesgue's number Lemma

If the metric space X d is

compact an open cover of X
is given then there exists

a number

370 such that every subset of X

having diameter
less than b is

contained in some member of

the cover


