CW-complex as an adjuction space

A2l 1 (1) Let X be a CW-complex of dimension p and {e,} be p-cells in X
with a characteristic function ¢, : DY — X.

= X Z[[DaUy X1, f =[] walop.
(2) Conversely, Y is a CW-complex of dim p-1 and f: [[ODE — Y

= X =[[DaU;Y is a CW-complex with XP~' =Y.

%
(1) Let E = [[Da ] X7

Define h: E— X by h = (][ va) [[(incl.).
It suffices to show that h is a quotient map.

Let C' C X with h™1(C) closed in E. Then
CNXPt=np71(C)N XP s closed in XP~!
{ h=1(C)N D,is closed in D,,Yaand so compact.
N { Cneg=(CNXPY)Nnegis closed in egwhenever dimes < p—1
CnNeéey,=nhh(C)N D,) : compact and so closed in &,.
= (' is closed in X.

Y : Hausdorff
(2) { (LI Da,[10D,) : collared pair
[ID. 1Y L X
= X: Hausdorff.
o] Al CW-complex?] A WE3FE=A] checkdt Ak -4 (1) FAsta,

(2) Yo = q|p, 2 AL 3}A, characteristic function®] H T} S UpstHE, o A

q|p.—sp, 7F homeomorphism 942 &7] wjFo|c}.

(3) €a = va(Das) = q(D,) and note that ¢(0D,,) is compact and hence meets
only finitely many cells.

(4) Let X = {eg} and Y = {e,}.
A C X with ANeég closed in ég, V3
¢ (A)NY =ANYis closed in Y,
= since (ANY)Ne,=AnNe,is closed in e,.
¢ A)ND,=q ' (ANe,) ND,:closed in D,
= ¢ !(A) is closed in [[D,]Y.



= A is closed.

A2l 2 (1) Let X be a CW-complex.
Then X is a coherent union of X° C X' Cc X? C---.
(2) Conversely, if X is a coherent union of CW-complezes Xo C X1 C Xy C

- with X,, the p-skeleton of X, 11, then X is a CW-complex with X? = X,,.

% Easy from the definitions.(%A] 10) 0



