
 

AMAT 584 Lecture10

today Tech complexes Rips complexes

xn clR and r 0 the techcomplee
Egg X

is the abstractsimplicial complex with vertex set
H Xn such that

jo X C techA r iff

B x o r nBCxj r n onBG K r t 0
Example from last lecture

Let X CO EGO coDHD
H Iz Iz Ii

Let r tf 8 small

I've drawn Blair foreach ifEl 43
in blue



techH r xD As Exy Enid 16 43,1 47

g
c kdkx.tl is shown red

I o X 2

Note that Kuechly r l is homotopy equivalent to
UH r UH r deformation retracts onto Keech D1

Now let r be largeenough so that the centerpoint
t iscontained in each closedball i e r Bz



CechX r contains all possible simplices on the vertex
set K X43 i.e

techLX rD

ftp.cxd.GD.cxy Ca.xd.Cx.xd.lxuxD.lxs.xD.Gaxs3 GnxD

X i lez xD Xi Xz Ky Xi X3,643 tug KD Gn XD

Definition The K skeleton of a simplicial complex is
the subcomplex consisting ofall simplices of dimension at
most k

Thus the 1 skeleton of Tech X r looks like this

The 1 skeleton is the complete

EI
Iiiesertises.in p

Kecha r 1 1Geo techH rDl is the 3 simplex



er ez ez Ey in 1124

This is a tetrahedron

A more intuitive way to think aboutKeanu r
is this Start with 4 points

Glue in an edge between each pair of points
For each triple of points glue in a triangle
Glue in the solid tetrahedron

0

hollow filled in

Note in particular that Itechlkr'll does not sit inside
1122 even though X sits inside R2

Renmark In general if X is an Castract simplicial complex
with NUI l kit and X contains all non empty
subsets of VIX then Hl is a k simplex

Thus in this case we call 4 a k simplex
Thus in the context of simplicial complexes simplex has
several meanings but they are all very closelyrelated



I

Notethat as above Kuechlx r 1 and UH r are

homotopy equivalent Both are h e to a point

theorem For any finite 4412 and r 0
UH r techH r

means is homotopy equivalent To

The theorem is not That easy to prove It is an immediate
consequence of a more general result called the
nerve theorem which is very important intopology

Exercise

Consider f x B as above and r so That
the balls 13Gi r intersect as shown

What is Cech X r
What is kech k r l


