
ECTURE18 MISASCHLEIMER 24-11-OF

INDEX US DEGREE

Prop suppose p : (X,:)+ ( ,Xo) IS A PATH

CONNECTED COVER
. THEN

deg(p) = [T , (X,
Xo) : Px(π , (X,*0))I

IRoof : LET Ei); = p"(X) .

PICK CAXIOM of CHOICE !]

PATHS B :-* FROM T TO Ti
.
DEFINE Bi= posi

NOTE BiELOOPS (X,Xo) .

SET G= P
, (X ,x) ,

H= p& (p , (X,Yo)) · NOTE LBJEH .

MO : H -(Bi] = H ·B;] IEf i=j.

PROOF: SUPPOSE HLBT = H[B,] .
So THERE ARE

-

-& It Loops (X
,
Y. ) So THAT ,

TARING x= pod
2 = pos ,

WEHAVEBig d'B ; VIA F
.

SKIP

·iwI
Yo

So Fi =I, BY UNIQUENESS Of LIFTING .
SO ij O

CAIME FOR ANY CJ E4 THERE IS SO THAT
-

[2JE HIBil .

↑F : LIFT < TO J :-Y WITH (0)=To

7so 211) - p"(X) . SO THERE IS soME i WITH SRIP
.

& (1) = Yi . LETY BE THE REVERSE of i.



so* e Loops(X,0) · So [p .LEH ↓THAT IS (CJ(BiJ"H AND SO [x]eHIPi] ②
So: "(x) -> 14

7 IS A BIJECTION .

Aone

·
⑧ED UNION :SUPPOSESMac IS A COLLECTION of
POINTED SPACES.

WEDEFINE THEONEPOITUNION

WHEN THERE ARE JUST& Naixa) =

( ,x TWO SPACES WRITE XXY .

PICTURE-i

s



GOAL ; UNDERSTAND P
,
(SYS')=* = Fr

-

THEFREE GROUP of RankTwo
⑪EPRODUCTS · SUPPOSE EG

.
3
,
IS A

COLLECTION of GROUPS . WE MUSTDEFINE Go
2

THEEREPRODUCT of THE G- [JUST WRITE G *H

IF ONLY TWO GPSI

DEF : A NORDW OVER EGaYa IS A FINITE LIST

w =[ g . , 32 , -, gn] WHERE FOR ALL 1 THERE IS

<(i) So THAT git Gail
WE CALL M= IwI THE LETH of w

THE TRIVIALRD IDENCTED C = [JI IS THE
UNIQUE WORD Of LENGTH ZERO

. [ALSO CALLEDEMI
Suppose n = (giigm] v= [hhm

ARE WORDS
. DEFINE U * V = 191 :

- gm ,h,ihn]
THE CONCATENATION of THE WORDS .

-

EXERCISE : IF U
,W ARE WORDS THEN

-

(i) (nxv)* w = n* (r+w)& ORU(GENERALLY)(i) n* = < * u = u AND WEDON'T HAVE

(ii) (n+ul = (n)+ 12) INVERSES...

I REDUCTIONS TDEFINE
,
Fur n=(g,

--- 9-] ,
n= (g,

-

-.gi1]
THIS "WANTS TO BE I""

CEF : Suppose U= [g,,:-gn] IS A WORD OVER &Gr
Suppose gitGali) FOR i = 1

, ..., n . WE SAY U IS

REDUCED IF
-



(i) gi 1i) CIDENTITY IN Pacis1

(ii) <(i) + <(i+1)
--

RECOCTION : IF U = [g,-, gnT IS NOT REDUCED

THEN EITHER

(i) Some gi =Pai) : THEN DEFINE

u = [gi-git ,git-gu] or

(ii) Some <(i)=< lit1) : THE DEFINE

u = [g ,,92 ,giogit,---gn]

NOTE Inl = Inl-1.

EXAMPLE : GET= <)
,
HEL = <b7

-

USE = a
"

,
I=b WORD u= [a ,

a
,
b

,
5

, 1a ,
a7

[a ,5, b ,
5

,1 ,
a]-> [a , , b ,

5
,
a]

GAVE PART of

-> [Na ,
b

,
5

, 97 I LATES
-> [Pa, b ,

9]

-> [11 ,9]

-> [a] REDUCED.

NE : E = <] IS REDUCED
,
As IS [g,] IF gFall

o


