
Algebrain Topology- elschutz Fixed Point theorem

given a continuous map & : X-X from a

topological space to itself
,
theorem will say

if it has

fixed points and how many
↳ f(x) = x

1(9) :ECtH(x)+ Hu(x))

· alternating som of the trace of be on honology-

↑ I
↑

groups

Homology-

- concept in algebraic topology used to study topological
spaces by breaking them down to loops ,

curities ?

- about "holes" different dimensions

Ho : connected components

H : loops !
Hz : cavities torus

I : higher dimension holes
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(triangle) (tetrahedron) (n-simplex
boundary of a -simplex is made of g-1 simplexes

also

simplicial complex
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def a simplicial complex K consists of a setEna
-

of vertices u set 353 of finite non-emptysubsets of Sub called simplexes s .

t.

a) any
set containing exactly one vertex is a simplex

b)
any non empty subset of a simplex is a simplex
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notes :

·

simpleswithgt
vertices is called - gimpa

· if scs
,
s' is called a face of

· or proper face if sis
· ifs' is a p-simplex ,

also called a p-face

any simplex is determined by its Ore s
or O-simplices

(vertices)

· dimension of a simplicial complex K is

· n :f K contains an in simplex, but no

Cn + 1) simplex
o -1 if K is empty
· - if K contains n simplices &nO

examples
aTemptyset ofsimplexes is a simplicial complex& (dim-1)
b) extending previous example 30o

,
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3 next

↳ infinite simplicial complex with dink = 0

2) simplicial complex with set of vertices Evy = 2
and simplexes [[n3/ntE3 USEn ,

n + 131n + e)

↳ infinite simplicial complex with dimk= /



↓ a simplicialmap p : K
,

k
,
is a function

↑ from vertices of R
,
to unifices of K2 sit .

for
any simplex stK, PCs) is a simplem oke

"Simplicial approximation"
method of approximating a continuous map o between

topological spaces by triangulation into simplicial
complexes
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let 39 be the set of all -simplexes of K whre 02 g [dink

considering +s"and-39 as different
,

sat-of alla simplexes
is devoted 59 15% :215

,

15%: 15



& consider a finite simplicial complex K with simplexes

59
, 02q[dim (k)

a map f
: 5"-X is called a g-chain ,

if PL-s") : -↑(s))

V st54

define chain
group (Cy(k) ,

H g-chains under
addition

Cq(k)= Is

er

I
V3 ↳=Ea :

v: (ai + 23
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boundary-p (for particular n

let BuCK) be the set of -simplexes in K

B (K) is a basis for thefue abelian
group ((K)

defin function (groupoftheirs
in k)

Gh : B
.

(1)- (n -,

(1)

for
any n-simplex >or - : [vo

,
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Glot =2. (fr ,
. . .v])= -Dro-

alternating som of wel simplexes wher ith term

missingithmrtex

def boundary map of dimansion n is the

unique homomorphism On : C.(K-C ..
(k)

given by extendingOn by limerity

form a sequence

On + On & G J
, do

-> ((k) -> ( .. (1) - ... ↳(+ (11600

body maps well chfind GnGot =
- In Lot



boundary of a boundary is always O

the for simplicial complex k with oak an
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n-simplex (Godn
+1) (ot =0

(t-Un) (fro
,

... vn])= de Evo
....,Vir

,
Y

, ...
u

=EDC-Lj-Nice
+ EGi2-Ds"[ro

, ...,
vire ,e

- - -

j - , Yjtc ..
-Un]

jj :

= 0

(Kernel subgroup of domain that rops
to 0

I
image bassianly range , subgrap ofcodomain

I ho simplicial complex k
indur[Kerdn nett

for
any Be imbues Bina lot for some

chain of Luty &nLB) = Jultnalot) = 0



so Bekerdn => En
+Ekerdn

because those are abelian
groups

=> they are normal subgroups
since ingn+

,

Ebrd
,

infutt is a normal subgroup ofRer In

kerdn
can form quotient group Intat

def honology group

Hi(() :=
↓
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