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As ALWAYS GOAL IS

TOREM1 .7:, IX ,X0) EL, (ISOMORPHIC GROUPS]
-

① HOUNTOPLIFTING :

WE NEED All "INVERSE" TO "HOMMORIES DESCEND"
DEF : SUPPOSE p :-X IS A MAP . WE SAY P

HAS THELTOPY LETING PROPERTY If

① GIVEN A HOMOTOPY F :YXI-X AND
-

② EVEN A MAP g
: YYT-E WITH pog = to

[A LIFT of to I
THERE ISAREF

:YIZ WII

j =4
PLAGRAM :

THINK of E AS A

OnP ITHRE A DEFA BOUNDARY
YXI-> X CONDITION. AND E

F
LIKE A SOLUTION !

BECIALCASE : Y= (pt] : THIS F IS A PATH
.
THEN

WE OBTAIN MEETING BY FINDING E

PICTURE : THE LIFT of THE- I PATH IS DETERMINED#O BY THE INITIAL

xI S'XI POINT (AND THE PATH).



②ACOVERING SPACES.

R1 .30 : COVERING MAPS (p :X-X) HAVE THE
HOMOTOPY LIFTING PROPERTY.

EMPLE: DEFINE p : C-103 -C-50] EISEi
z + z2 3 THIS IS A

COVERING MAP.

·
EXERCISE- USE COMPUTER

TO PRAW PICTURES FOR

Ps(z)= z3 .
VERY SPECIAL CASE
-
> IF LiI-X IS CONSTANT PATH

BETTER PROOF:
-THEN So IS ANY LIFT :I-Y. [APPLY UNIQUENESS! It



&Of : pot(t) = < (t) = < (0) · So (t)+(<(0)) ·

BUT POINTS Of P"(L(O)) ARE SEPARATED BY DISJOINT
OPEN SETS AND I IS CONNECTED

. I

③ THEREM1.7 : % :X-> T
,
IS1) IS AN ISOMORPHISM

↳Of: IS HOMOMORPHISM BY LAST TIME
.

SURJECTIVE : SUPPOSE (ITE D , (S ,1) .
So

Its' WITH <(d)= c()=1
.
APPLY (1 ,30)To

GET 2 : ItR WITH po = 2 AND

TAGRAM : 201-> R I(0) = 0.

↓
I=

S

NE : (pos(li) = p((i)) =< (1) = 1.

So (1) = R For some RETX.

APPLY STRAIGHT LINE HOMOTOPY IN IR.
-

#(sit) = (1 -t) ·[ (s) + t.0p(s)
TO FIND F2 . So THOMOTOPIES DESCENDI

WE HAVE poY = POWR
So x wk

so (2] = [Wa]= (k) <D, (s,)



INJECTIVE : SUPPOSE E(R) = E(1) . /SALTERNATEPROT
-

So [We] = [We] .
So THERE IS A HomoTOPY

Way We ,
SAY By F:-S I

WE LIFT USING THE INITAL

CONDITION[X50)-> I T
SqE ( , 0)- Wom(s) I
->

APPLY (1.30) To

GETEF
om

CONSTANT PATHS LIFT Ra
TO CONSTANT PATHS=

O

GATH LIFTING ISUNIQUER

I &
oo I

NEXT WEER : PROOF of 1
. 30.

IF 1=0 THEN INSTEAD
USE LEMMA ABOUTI LIFTING CONSTANT PATHS.


