
aSC 5319 March 24
,
2025

- A complexes

- Homology Barcodes

Torus : Sxs = F

2

> · V

! · 3
v = (vy

,
42)i vo 2 av

C
O > O can't
V
.

- -

-
V be made

into a

can haveTo simplicial
complex



Thhmi

Bi(xxy)= Bi(x) Bin()

example

B . (S) : 1
, B , ($)=

Bi : Bs == O

Bo(T) : BolDiBo(s) = 1

B, (T) = Bols)Blis)
+ B , ($ B : (s)

= 1452

Bz(T) = B ,
(S) B , (, S') = 1



If K is a simplicial complex
in IRY

,
then

TM

1 : ((k/geom) = Hi (Kab)

- IRY

Idanie
W C

,



Torus
,
In this way ,

becomes

: A - T

↑
a paint 1 v

re : D' + T

Te : D'-T

e
V



L E⑦·F 9

↑ undo ey

-C&
glue unde

e
Ja



: A - T

Taken ra : D' + T

e
V

-
.
f : D + T

Fr Lal &

0 U :+T sit



To ! (Ano)
interior Injection S
-> ↓

② Every paint of T is

either !

-

a vertex (Or "D+T)
-in the interior of

To : (D40) intersT

no-1

③ U : An + T

look at each boundary element



is one of the simplexes.

& UCI open iff

Un Image (5) is open,

D-complex section in this

handout
,
reference : textbook

by archer.

Paint ⑤ is a bit subtle.



W

G
I -

-a

fi 1
2

-

Go

(Rem : We'll use a ,i , since

&es for D2 we might confuse

Ei with edges)
Other textbooks

--

21 G 2 an

-

I L
e

~



9.
e

a an
-

F banday :

au % a
, az

Go /, 92

G
,
G
, bondary as a,

map,

restriction of Of
,

= red-T
RestrictTp

,

to acan"D
02

"4 To Go an Dez



↑ re

⑧ ·
bandus

a i al faces

->

-j
&

1



Define the "simplicial homology
of D complex structure oh T!

2dim J j
fi

,
f2 2- simplex

maps .

Idim
O & G

maps

&
is
On

, &3
I simple

Odim U O-simplex
Vo

maps

But boundary maps



· o8

· as a

2 (e
,
) =

mesis
3. (Dcomx) = IR-knear comboe

U
.. Va

3
. ) 1 : 1 lea embos

of
We . ToniRe



to)) : IR-Ine combos of

j
Vo

Gu a
, Zo

2 + 2
,
- e

,

+
o

I
IR-Be

I
IR Gus-

2, ) Te
,

) : No. Th

-v~
2(tm) : &(50) =O



-ajT
-

%9 , az

ana
-

20 Y an 9,

2
p
,
"We te

,

" To

1o
25 = To Des We,



es e
,

Yo

IR2 I IR
:

1 + 0 + 0
G + 1 -

0 + 0
Test e

+

dog 10

So
Gu

l-> I sogets
image G dim &
ker 2n dim

B: 2

By=



Simplical complex

# Empha

⑰


