

























































































Today Nerves
Filtered simplicial complexes

The Delaunay complexes and tech complexes are both
examples of a general construction of an abstractsimplicial
complex called a nerve

Definition Let 5 s Sn be a set ofsets
Nervels Sjo Sj k c Sl Sj or Sj n n5k 03
Nerve s is an abstract simplicial complex

ExamplesFor4412 finite and r O let
s Bly r l y 6 3

Then techIXD Nerve S

Let T Bly DnVor y ly cX
where
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DelH r Nerve T



Exemplefremlasttime 4 40,0 KO
is

aims.inzmEaoagEoagaa

Delkr forsome r

Def For4412 finite let A Vor y I yet
NerveA is called the Delaunay triangulation ofXy and is
denoted DelCX
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Notethat in this example IDeKHl embeds inthe lane
This is not always the case eg consider the vertices of a square



However for4412 if no subsetofXofsizehtt lies on an
n D dimensional sphere then IDeKX l embeds in IR
in the same way as in the example above

Asimilar statement holds in IR

Clearly DellX r cDelCH

Faut For r sufficiently large Det X r Del f

To compute DeKX r one usually first computes Del f
Computing DeKX is a very classical and heavily studied
problem in computational geometry

This is all we will say about computing Del Kr for now
See EdelsBronner andHarer for more details on computation

I in ne sit teased go nu

Corollaries Forex
c 112 finite and r 0

i echlx r t UH DeDelLX r
ii DeKX is contractible
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ClosedSets For 5412 x c IR is a boundary point of
S if foreach r 0 the openball centered at x of
radius r contains at least one point in 5 and at
least on point not in S

Oranmore


