
CW Complexes 3/4/24

O-dimensional :

FI a set to
,
called the set of 0-cells

Define X °:= #DO Do = E XEIR /(I x11 = 13 = IR
°

Ept
to

Xo is called a 0-dimensional CW complex
Each DO is called a 0-cell (of X

° )

↓- dimensional : 2D" : = gn-1

"del"
, "Partial"

/

Fix a set A
, (of 1- cells) X means boundary" here

KCEA , 3

fix a continuous map c
: 2D2

.

-> Xo
D'c = D' (We have a copy of D' for each <) 2- index

For each boundary point of D's ,

which point in Xo it goesto

Xi = X
°

+(A
,

D)/ y ~0x(y)KC
, Ky e 2D

· D'y

Xo =

··drfore X' =

O

· d
D'B

#D ,
= We say X' is a

↓ dimensional CW complex

2 - dimensional :

Fix a set A2 (of 2-cells)
/

K2EA2
,
fix a continuous map 02 : 2D: -> X

(a lot more choices for this time)
2

L

Example : ·
N"

can move forward and
·->O back-still continuous

Set X2 := (X'H (AD) VaEAz/Ky = 2D

y -dc(y)



Example : Ao = & * 3 ·A ,

= 0
Aa = * 3

D : GD2 -> X'Ept
- S' - =!

& uniquely determined because must send
every element of s' to a point
So
, X2 = X' H D2

=
( · > Eg2

Kye2D? · y

y~ d(y) di) ↑

glue that y to $(y)
if we have y' P(y)

- .......

will still be that

- same point from X·
-
-
->

⑳ -> e ·②-O -->
·

Took rubber sheet and stretch it out to
attach every point on boundary to a single
point , like a balloon , collapse boundary
b longlepointClike pinchingoof the

n-dimensional :

FIX a set An (of n -cells)
K2-An

,

fix a continuous map Pc : 2DY ->X-
V2 -AnSet X2 : = ( X4 # (AnD2))/KyeaD
y -0x(y)

E : Ao = & * 3 3 Anything with this structureA
,
= Az = ---- An = O must be Sh

An = E *3
& point , so uniquely determined

76 0 : GD" -> XN-1
1 like one point
gn- compactification

X
"

:=
XN-H1 Dr =

(p
Dh

&
Egn

of IRN

Ky + 2 Dn Every ye gn
-

y- d(y) ~ pt



E : Ao = & * 3
A

,
= Az = ---- An = O

An = Ea
,
b

, c3
& point , so uniquely determined

76 0 : GD" -> XN-1
1

gn-

X: = XN H(DHDYHDH) =

·

Ky + 2 Dn
N

y- d(y)
I

-(
·

glued along one
E SYHS"1 Sh

point
·
. e. bouquet of
3S"S

Fact : The natural map X" -X" is an injection
XN 2 XH(#DN) - xn

↑ surjection
(see reading)

So
,
we can treat each X""as a subspace of X .

So
, given :

·I- n for every neO
· Maps Oc : Dy -> X"" , F2EAn

We define X := U
neo

Xn (including a bunch of subsets into
bigger sets)

UcX open iff An , UnX" is open
A space X made in this way is called a CW-complex .

The data &An
.
On 3 is a Cl structure on X

.

Example : E DE So
....

and boundary of
~ tetrahedrontwo

different
Custructures on S2

We call X the n-skeleton (or
,
n-dimensional Skeleton) of X .

We say ↓ is an n-dimensional CW complex if n is the
smallest number for which X = X *



# : Ao = pt
A

,
= Az = --- = An- = 0

An =pt
Anti-Antz = Anty=...=
Xn = Xn

+ 1
= Xn2 =.. - =

so
,
X is n-dimensional

Emphasis :

· Definition is inductive - good thing because we can try to
understand it dimension by dimension

· The meat is in 50c3

Next : · IRPM
· After spring break, CW structure on IRPL


