
 

Lecture 22

no probset this week Next week's problem session will be

like a lecture

Red
K simplicial complex 0 0 D everyfaceof a

simplex P ofK is ink

2 The intersection of any two simplexesof K
must be a face of each ofthem

19

every pair of distinct simplices of k home
disjoint interiors

f skeleton of K u k is the collection of all simplices
of K of dim at most f
KID set of vertices of K

1kt E IRNwhich is the union of the simplices of KUl

Aggigglosed
lie 1kt 0 0 Ant is closed eie p f

polytope of K

A space that is the polytope of a simplicial complex



will be called a polyhedron

Jemima If L is a subcomplex of K then I Ll is aclosed
subspace of 1kt In particular if OE k them or is a

closed subspace of 1kt

Proto het B is closed eie IKI Bro is closed

wi J F J E K and t F PE L
He

13h14 is closed in Ill

Conversely It is closed in 121 Let 0 is a simplex

of K on 121 is the union of all the faces
si of 0 that belong to L
A is closed in 14 0 Ansi is closed in Si

Ansi is closed in P

p A no If Ansi is closed in P F r e K

It is closed in IKI

ooo 14 is a closed subspace of IKI

Lemme Amap f 1kt X is continuous o_0
f1

is continuous tr r E k

Pref Thet f is continuous fig is continuous



Conversely Suppose fy is cont E PEK

het C is a closed set of X f c no fir c

is closed

f c nos is closed in 1kt trek

f 1kt X is continuous

0 If XE 1kt then x is interior to precisely one simplex
die K whose vertices do am There

n

x Eti ai ti O E i

ko I ti I

f v is an arbitrary vertex of K we define the

barycentric coordinates to Cx of w.r.to by
belting tvc x 0 ej t f ai i o n and

tr ti is a ai

us fixed tu x is continuous fume restricted to a fixed
simplex r of k

Important subspaceyof IKI

Seth If v is a vertex of K the star of Vink

denoted by Sfo or Star k is the union of the



interiors of those simplices of K that have as a

vertex

The closure of Stv is called the closed star of
veil K This is the union of all simplices of K which

of us as a vertex and is the polytopeof a subcomplex
of K
The set Stv Stv is called the link of us ink
and is denoted by LK o

Voof Lk off

EEEE.insTL.hKv
Simplicialmaps

temme het K and L be simplicial complexes and
let f K D o L be amap

Suppose that whenever the vertices Vo vn of K
span a simplex die K the points f Vo flu fCurd



are vertices of a simplex of L Then f can be

extended to a continuousmap go.lk ofL s t
n n

x Iti ai 0 8 I ti fCui
1 0 I O

g is called the linear simplicialmap induced by the

vertex map f

Pref Exercise
I

compositionof simplicial maps is a simplicialmats

demma Suppose f KO KO is a bijective map
s t the vertices ro Un of k span a simplex
of K of fCvo fun span a simplexof L
Then the induced simplicial map is a

homeomorphism
g
b w IKI and111

g is called a simplicial homeomorphism

IN is the complex consisting of an N simplex and its
faces If K is a finite complex then K E subcomplex

of 4N



IRJ J arbitrary indexset

RJ f J Rf Xa f
E
J
E 1125 consisting of points 1 23 5 s t

Xo 0 for all but finitely many as c J

generalized Euclidean space

x y max ka da f deg

notionof simplex simplicial complex K generalizes
to EJ.ms infinite dimensional simplicial complex

K

Abstractsimplicial complexes

Beth An abstract simplicial complex is a collection L
of finite non empty sets s t g A E L then so is
every non empty subset of A

L K

elements of L o simplices T c K
2ndpartof ons and cond in the def ofK
def

A c L is called a simplex of L



dim A IAI 1
Each nonempty subset of A is called a face of A

dim L is the largest olim of one of its simplices

olim L D if there is no such numfber

vertex set of L union of all the one point
elements of L

VE Osimplex guy c L

A subcollection of that is itself a complex
is called a subcomplex of

L E T i f F a bijective

correspondence f nabbing the vertex set of L to

the vertex set of T s t fao a ans e L
ID flew f ai fCan c T

Vo v 9 EL
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