
 

Lecture 20

Problemset 7 will be uploadedafter the prob session

Recall

Thin Let X Pln n edges labelled by letters
Ai Az an G Es the set of all letters which appear
ui this list if i L n we write bi if the
arrow at edge i point counterclockwise around the

boundary ki I otherwise Then
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ITN X n th fundamentalgroup n th homotopygrouts
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IR R in 2 fundamental group Poincare 1901
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Perelman 2003Grigori
Ricciflow

Thurston's
Geometrizateoie conjecture



Betti associated to every space X a sequence of
abeliangroups homology groups

Homology Theory boundary boundary oboundary
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simplicial homology groups singularhorngroups

tech homologygroups deRham cohomology
homology

d exterior derivative

Simplicial Homology

Jeff Let do an points in IR this set is

geometrically independent if for any tie 112 the
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do ans geom ind we define the n plane P
spanned by these points as the set of e Rn s t

n

x Et ai ti E IR s t Eti
5 0

An affine transformation T Rh IR which is a

composition of a translation TG x 14 PE IR
fixed

and a non singular linear transformation

If T is an affine trans then it takes geom ind sets
to geom incl sets P Lao a an

TCP Tao Tan

Beth Let Sao an is a geometrically independent set

eie Rn We define the n simplex r spanned by
do an to be the set of all points XelRn sit

N n

Eti ai w Eti L tizo tri
I O i 0

The numbers ti are uniquely determined by They

are called the barycentric coordinates of the point
XE r w r f Ao an



EI O simplex point
1simplex no Lao a x x tao Ct Ha f
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Q simplex Cao a a triangle hauling these
three points as vertices
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plying on
3 simplex Lao a z g

the line songjoining
A1 92

tetrahedron

AEI
Properties of simplices

1 The barycentric coordinates ticx of writ ao man

cure continuousfunctions of



2 r is the unionof all linesegmentsjoining ao to

points ofthe simplex spanned by a can

Two such line segments intersectonly in the pointao

3 T is a compact convex set in IR

F N C
C convex set in IR's

90 An E C

4 Given r there is one and only one geom ind set

of points spanning o
J do an

90,9 i i an vertices of T
n dimension of 5

anysimplexspannedby a face of r
subsetof do ang

face of r spanned by Lai an

face opposite do

properfaces faces of 0 different form ointself
union of all the properfaces of 0 is called

the boundary of o 25 Bdr



interiorof T int r o Bdr

opensimplex


