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PROP1 .30 : COVERING SPACES HAVE THE HOMOTOMY

LIFTING PROPERTY.

:p :XtX
,

Fix
, g:0
->I

-

ALL GIVEN. /WITH Fo = pOGI .

WE must BUILD

FYI ->* WITH poTEF ,
Fo = g

DAGRAM:

Yo& * WE WILL BUILD

& F OUT of PIELES

1

.
YXI-> X

F

CIM : FOR ANY %Y THERE EXISTS AN OPEN SET
⑪

NCY WITH g.N AND THERE EXISTS A UNIQUES

En :NX1- * So THAT (i) (Fro = gIN
AND (i) poE = FINXI.

FURTHER MORE IF YEM COPEN) AND FM IS ANOTHER

SUCH THEN EmI(mNxI + EN1mmNXI@

PICTURE : 1↑
- Yt
~

->F ->I



THE CLATM ALLONS US TO COVER Y BY SUCH

OPEN SETS EN3 .
WE FORM F =U AND APPLY

THE GLVING LEMMA
.
SO CLAIME (1 .30) .
--

RECALL p :YEX IS A COVERING MAP.

LET [ULS BE THE GIVEN OREN COVEROF X.

LET EXE] BE THE GIVEN OPEN PARTITION of
"

(UD) .

LET g3 : Un->V* BE THE HOMEOMORPHISM INVERSE
To plX] FOR ANYEI THERE IS SOME UC.

PICTURE SO THAT (%..+) EUX .
SINCE

-

F IS CONTINUOUS THE SET

· I #" (Ux) IS OPEN
.
So THERE

IS SOME NLCY , ItI OPEN

WITH NeYIt < F"Iha)
↳

IP
X

⑰
UL

T : F(Nx(a ,b) < Ux .
AND-

ODEN CNER Of SyIYI . SINCE EyIX I IS COMPACT
THERE IS A FINITE SUBCOVER GNIXTY



SET N= 1N,

"Inne SO N OPEN ,yotN.
ALSO (BY THE

LEBESGUE CNERING

LEMMA) THERE IS

A PARTITION
->I

Oto <+,... tic-- <t=1 of I So THAT,

FOR ALLi THERE IS SOME No WITH F(NyStiti) CUL.
WE NOW DEFINE FR : NX10

,
tr] -Y BY RECURSION.

TO HAVE THE PROPERTY pOER = FINX10 ,th] .
BASE CASE K=0

HERE-ISH=>FNgINDUCTION STEP :

NOTE F(NX(trita) < Uf FOR soME X.

AFTER SHRINKING N (TO GET SMALLER NEIGH . Of Jo) THERE

IS SOME B SO THAT F(NStrT)<YcB REPLACENA
WITH (F)"(v).

So EEFINE

E(z ,+) = I Fly ,t) , if tata

(q80 F((y ,+)
, if > to

NOTE IS CONTINUOUS BY THE GLUING LIMMA



NE : poq= Idu,

·So
-

SPOSE En AND En' AREDEFINED THES WAY
WE must SHOW Fw = Fw ·

So FIX ZEN.

CHOOSE PARTITION O : to <+ , <--- str< -- < tre 1

So FOR ALL ; THERE IS 2 WITH

F ((27xStict +1) < UX .

Nowi : FN(z
,
0) = Fulz,0) BRCAUSE BOTH AGREE WITH

g(z ,0) .

IndctION : SUPPOSE Fw(z ,+) =Ew'(z ,
t) FOR
ze [0, tr].

SINCE (trita1] IS CONNECTED So IS

Ew (lzX(tritm7) AND Fu(z)x(trita+ 1) . So THESE
ARE CONTAINED IN Y AND VS FOR UNIQUE

CHOICES of BiB! BUT En(z, tal = Ew'leta) So

B=B !.

ATHESAMEROOTSHOWS THAT ⑮0

It


