
 
Lecture 23 December 7ᵗʰ 2023

Defn X locallypath conn if xeU open V open path com

w EVER
X semi locally simply connected if xeX open xell st

t U X it X X is trivial

Thm If nice then X has a universal cover

Lemma B UE X U open pathconn it U it X is trivial is

a basis for the top of nice

Proof Since semi locally simply conn xeX UE B w ell

B covers X

Spse e UnV w U VEB
Since locallypath conn open e WC UnV w W path conn

aw

semi hocsimply conn xtV open st it V I it X X is zero

Locpath corn UEVAW open path conn

WEB w NEW

Proof Step 1 Define x ̅
I 8 8 I X 810 w 8 8 iff 8 8 rel 2I

p x ̅ x p 831 8111



Step 2 Define top on x ̅
Given UEB 8 x ̅ st V11 e U define

Up 8.2 2 I U w 2101 8117

NTS Uco give a basisfor a top on x ̅
8 Ucr Her Ucs
8 8 2 E cHis is e 8 2 2 e Ucr

Also 8 8.2 2 8 213

So e cUcr is E 8 m 8.2 m Ucs

Note I Was 8 Vin Ucr cover

E e Un nVes s Uce Her Vee Vcs
We Bst Eli EW UAV

Note e Wee Use AVic Vers nVis

Step 3 p Ucr U is a homeo

Surj U path conn Uxell 2 I K w 260 8111RCD

So p r 2

ing p 8 2 p 8.2 2117 2111

But it U it X is trio so 2 2 8.2 8 2

home U has a basis UAU for VEB
Ucr has a basis Vcs Up for VEB

p Vesnuer VAU

p Unu AHer V18MUCH for any 8 Ucr w
S 1 EU since V18 ULD V18 and p maps V18
bijectively to V



Step 4 Show p is a covering space
For UEB p U Ucr Ucr
If E Ucr Alless Its kin Has Ucs

p a Up Kin

p cts coveringmap

Step 5 x ̅ is simply connected
Let Xo classof constantpath
Given 8 c x ̅ defn y 861 beset

844 else

Note I th 8 th 87 is cts pathfrom to 18

x ̅ path conn
To show it x ̅ 0 it STS Im p I 0

a Im p 2101 I 1 α K 0

Ex b ar naab

iii iii ab i.at
Im p normal

it S S Im px a b a ab ab a a 2 2

arb na si na

Aut 212

Im Px a b4 ab bab bab

Im p normal a aba ba Im p
it SUS N Im A a b1 a b4 ab bab bab 2 2


