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N
ao ai an geom ind set in IR then n simplex

5 spanned by do an is the setof pointsxelR
b t n

x Eti ai w Eti n ti 20 fi
i o

ties are called the barycentric coordinates of w r t

Go An

O simplex
l simplex

µ 2 simplex

3 simplex

Properties

D The barycentric coordinates ticx w r t ao an

ane continuous function of x

Suppose Xn X

j d Eti L

Ei ti



Hxn H1 o 1 2 th ai Eti aim O
l

E ZoHtt ti he'll o

tri ti f i

ticx are cont functions of X

2 equals the union of all line segmentsjoining ao
to points of the simplex s spanned by a an

or is compact convexset in IR

4 Given a simplex 5 there is one and only one

geom ind set of points do ang spanning 0

The points one a an vertices
n dimension of 0

Any simplex spanned by a subset Ao an9 is
called a face of r

Unionof all properfaces boundary of o
Belo or 20

interior of 0 Into O Bdr



5 P is n simplex then there is a homeomorphism

of 0 w the unit ball Bn that carries Bdo to

Sn i

I o

Bday

Complexes in IR

Def A simplicial complex k wi IRNis a collection

of simplices in 112N s t

Every face of a simplex of K is in K

The intersection of any two simplexesof K is a

face of each of them
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simplicialcomplex

the
Examplesof simplicial complexes
I 1

LIFT IT
I

Lemma o A collection k ofsimplices is a simplicial
complex 0 0 the following hold

D Every face of asimplexof Ke's ink

2 Every pair of distinct simplices of K have
disjoint interiors

Proofs Assume K is a simplicial complex
Let T and T be two simplices K we'll show that

if X E intr n int I 0 D T



Let s ont If s were a properface of then

e Bdr so not possible as c into
S 5

Similarly s I D r T

Conversely assume D and 2S hold
We'll show that if the set on L is non empty
then it is equal to that face 0 of 0 that is
spanned by those vertices bo b b m of o that
lies in T

Note that o e ont b c on L contains boy bm
Want ont e r

het x c sent D XE int s n int t where s and
1 are some faces of 0 and re respectively
So by 2 s t

the vertices of S lie in I

p by def vertices of s e f bo bm

D S is a face of o X e r

t one p the Deth ofK and the
condition in Lemma are equivalent

8 If L is a subcollectionof a simplicial complex
K that contains all faces of its elements



then L is a simplicial complex in its own right
L is called a subcomplex of K
One subcomplex of K is the collection of all simplices
eie K of dim at most p p skeleton of K and
B denoted by KCB
The points of K

O
ane called verticesofK

Deff Let IKI be the subset of 112N that is the
union of the simplices ofK Giving each simplex
its natural topology as a subspace ofIRN we
can put a topology on 1kt we declare a subset
A of 1kt to be closed in 1kt 0 8 Ant is closed
wi p f simplex 0 in K

IKI is called the underlying spaceof K or the

polytope of K

A space that is the polytopeof a simplicial complex
is called a polyhedron

In general the topology 1kt is finer than the topology
1kt has as a subspaceof112N

EI K is the collection of all I simplices ie IR



of the form m m i me 211909along with
an simplices of the form 1 In n c IN

Polytopeof K is IR as a set but notop
space

112I 9 9 is closed in 1kt but not in R

K fog oz f ti is a l simplex G i

Ti is the l simplex oil 1122 w vertices oomf

G Yi
1 an

intersection is

the
indigestion

KI

closed in the

subspace
t SK xD l x of

top of 1kt b c Oso is a limit point

O X X O


