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Last time : used Mayer -Victoris to

compute simplicial homology groups

6simp(19) for various abstract

simplicial complexes , K ,

and

Bio(k) : dim (10(k)

Today ! Start to think

"geometrically" to better

understand BimP(K)



Example I :

Bimpp)-is

similarly for any cycle.

Why the same for any I cycles ?
--------------

Ans :

,
,
, ...

"

are all homeomophic as

subsets of IR2



Example 2 : The following all have

Bobel
,
Bitc if it 2 :

(A)t
.

"I simplex minus its

interior

(B) the suspension of any cycle !

·[
All homeomorphic ·

P2



The plan !

- Define when XDR" and

Y <Im are homeomorphic.

- Develop intuition for topological

spaces .

- Eventually ! define singular homology
and

1jim(K) - Using (11)



Recall !

suplex a set

Couv/o
,
---,d) IRh

where
. . --Ed IR" are in

general position,

Eigh
E :

vn v : Hill

% I
Go Vid

1 : &4 , %Vis ...,Gray , Camelvial1]
Conv(Vwis) ... Cour (VusV .



A simplicial complex K in LRL

is a set of simplices in IR" sot.

(d) if Xe 1)
,
then any face

of X also lies in K

(X = Conv (an
,
- ,
ad) + 17 =

IB'chao-yad] ICouvCA') is a face of X

and
Conv(A) < K

(2) # X
,
X' = 1) ther

X-X' is a face of
both XIX



Kabs = <P , GVb , -- Gris, drivay , --

-- Ens43Y
combinatorial structure

Also defined

(k) : /KIgeom

= UX CIR2
XCk

In the example

11) : # <2



Claim !

[I < IR2

and

S' = ((x ,y)) xxyz = 1)cI2

O -RY

are "Topologically the same
--



Why are & and O the
-

some
,
or emerphic

·

⑳
There's a lone-to-one bijection

f : 0 + &

So f and f" are continuous



So ... XCRY
,
Y

and

fix + Y

is continuous at XatX if

I .m f(x) - f(x) (*)
X+ Xo

What deas (*] "limit" mean

"We can get f(x) as close to

& (x,) as we like , by taking X

sufficiently close to Xo
"



inrays theris a
do"

sit

(**)

(f(x)) - f(x))[2
provided that 3
-(xx

--

Xc

·



Rem : I
f : IR IR

#
↑ not continuous

mosThe cborhead
#X is a subset 1 < IRL sat -

for some po ,
he have



Ballosed(x) - 17

where

Ballcosex(

⑮

8

#6
=
I



Also
,
if X CIRY

,

and xeX,

then a neighbourhood of x in X

(with respect viewing X as contained in IR")

is any set of
the form Xv

where I is a neighborhood of XIR"
-------

-

X I a neighbourhood
of xiX

* < IR

Hbhd(X) ⑳
x



There is a keatbook by Armstrong
that takes this pedagogical approach

(Chapters 1 & 2) :

( ** ) is equivalen to :

ifIt is any neighbourhood of E(Xol,
then

f(H) = ( x1em +N]

e



Sofix + Y

& N

lih lim

is continuous if for every Xy

every neighborhood , N ,
of f(x)

has

-(D)

-eighhhadofa
& s continuous , gof is continuous



Heatcime : even simpler !

we'll look at

oper subsets

& open neighborhoods &


