



































































































































AMAT584 Lee6

today Simplicial Maps
The connection between Geometric Abstract

simplicial complexes
Euler characteristic

Review

Det Anlabetract simplicial couplet is a set4 of
non empty finitesets such that if o cX and c co is
non empty then 0EX

The vertexset of X is V 0

Simplicial maps In what follows all simplicial complexes willbe
abstract

Let X and Y be simplical complexes

A simplicial mep f X Y is a function f VA KY
such that if oeX then far cY

Notation f o fG l x to CRY
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Example 4 03,431 0,178,23

Y Lo LB LO B

Ig 0 1

o y
2 Y

VIX 0,423 Define f X Y by
VLY QB

ftp.fc2 O
f I I

Let's check that this is simplicial

f CoD Co

fans
Et

23 COTEYY

f QD CO BEY
f 0,235 0 c Y

So F is indeed simplicial






































































































































Exercise Consider g V x VA
g o L

g l s 2

god O

Is g a simplicial map from X to X

Aris No because g CQD 4,2344
1,23

The most important simplicial maps are the
inclusions

Def A subcomplex of a simplicial
complex X is a simplicial complex 1 such that
if o c Y then OEX

In other words a subcomplex is a subset that
is itself a simplicial complex

If Y is a subcomplex of X we write
TeX

Example For X Y as in the firstexample of this lecture


























































we have Yc X

Easy fact If Yc X thenVAJNA andthe inclusion
j.VN UX is a simplicial map

fromT to X
Aside on inclusions

set ere

A special case of the inclusion is the identitymapsIdx
on a simplicial complex X

Composition of Simplicial maps
If f X Y and
y Y 2 are simplicial maps

then we have a compositemap goofX 2

Exercise Check this

Def
A simplicial map t.tk is an isomorphism if it has an inverse
simplicial map giY X i e gof Idi fog Idr



Example f 03,13123 D Q2
Y COT Cl ED QB 1,233
I e l

Aoil O

y
2 Y Z

f X Y f O 1 fad 2 f 2 0 is
an isomorphism with inverse

f Y X f O 2 f 1 D f 21 1

Geometric realization of simplicial maps
A simplicial map f X Y induces a
continuous map on the geometric realizations

1ft HI ITI

Consider the example of earlier

4 03,113,610,11 3 flo fCD o

F 61,43 o I
FCD I



ft z

a 0 I a

243x O X I

Recall IN is defined by 181 1GeoCHI
ie HI is the union of the simplices in Geo X

ez

ftp.h

HI HI

todef.net

Itf induces a map on 1ft on the O simplices of GeoCf

In the example above If Iled Ifl g see
IfI led ez

2 Exendthe definition of 1ft to each simplex in Geok
as follows

If 0 to He coxotitit tactic 430 84 I



I 8
Then If Coto 1C t t t Getk coIffko t tall xx

c IY l

3 Checkthat themaps on simplices agree on their
intersection so that they induce a map 1ft HI IYl


