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DEF : AN n-MANTFOLD MY IS A TOP-SPACE WHICH IS

() HAVSDORFF -

W SECONDCOUNTABLEA

EXAMPLE : SY , IY IRP"
,
SUBMANIFOLDS, PRODUCTS, CONNECT SUMS

-

QUESTIN : DO ALL MANIFOLDS HAVE CW-COMPLEX STRUCTURES ?
-

ANSWER : YES IN DIMENSIO4
-

OPEN IN DIMENSION n=4 ·

-

-

② UNIVERSAL COVERS

surToSE(X
,
XO) , (X .

Fo) ARE POINTED AND PATH-CONN

Suppose pi, Fo)-> N,Xo) IS A COVERING MAP . WE SAY

pISATERSAL COVERING MAP, AND (* IS A

VERSALCOVER , of ( ,Xo) IF I /Y ,
Yo)=1

EXAMPLESOp : IRL-> In

② p
:S-> RIPL -

-d-
③

Rz

HAS

- !Co UNIVERSAL↳
CER -

EXAMPLE THE EARRING SPACE O HASNOUN



EXERCISES : BUILD UNIV . COVER Of
-

DARP?TOP
AND S?

THEREM (PACES 63-65] SUPPOSE (XIX) IS A CONN . CI-COMPLEX
- of HATCHER

THEN THERE EXISTS A UNIV
. COVER (N ,YO) AND

#,*) IS UNIQUE (UP TO ISOMORPHISM).
--

*of PROOF : Suppose (X ,Y.) CW ,
PATH-CONNECTED,

& BUILD SET Y
,
POINT No

② DEFINE FUNCTION p:
-> X .

CHECK p(Yo = Xo .

⑧ DEFINE TOPOLOGY ON Y.

& CHECK P IS A COVERING MAP
.

⑨ PROVE Y IS PATH CONNECTED.

~>ROVE I
,
(X

,T0) IS TRIVEN
3 BILDY .

AGAIN (X .Xo) IS CW
,
PATH-COWN -

DEFINE

PATHS (X
, Xo) = [U : I-XIUCONTENTS

NOTE Loops (X,Xo) < PATHS (X ,X. ) BUT

IF X F(pt3 THEN INCLUSION IS STRICT .

RECALL VEU' IF THERE IS A HOMOTIPY IN X



F : IXI-> X ↑ -(1) -(1) =V'll) r'(l)
S & e

WITH S ·/uI
X to

Yo
-> t

DEFINE Y = [[v]/rEPATHS(X ,Xo)].-

DEFINE Yo = Cel THE CLASS of THE CONSTANT PATH.

NOTE:
,
(X

,Xo)< .

D WE DEFINE p :X-X By p((r])= -(1) .
THIS IS WELL-DEFINED BY DEF of

NOTE P([ej) = e(1) = X0 · So p(tol =Xo -

COOGYon.

SUPPOSE UCX IS CONTRACTIBLE
,
OPEN. SUPPOSE

neH
. FIX < :-X WITH <10=%o ,

XID = n.

DEFINE NICX TO BE

= ETe* /THERE IS BEPATHS/u ,u)3SO THAT UE d*B
RICTURE :
-

e
Xo

LEA : [U13 IS A BASIS FOR A TOPOLOGY oN Y.

THAT IS : GIVEN 12 .Ve ,

THER INTERSECTION



ISA UNIO ofSUCH
St

- FIX

So THERE ARE

B↳
NOTE

"
sw



mine


