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⑪ISHINGDOWN

SUPPOSE p :X-X IS ACOVERING MAP.
--

LEMmASUPPOSEfgiAREMAS-

POF : SUPPOSE F :YXI-X IS THE GIVEN
ISOTOPY

,
THEN F = POE IS THE DESIRED

EtoPY
. DIAGRAM : P-

YXI
-> X If
F

THAT IS : "HOMOTUPIES DESCEND".
LEAD : SUPPOSE J

,F :-X ARE PATHS

WETH [11 = 5 10) . THEN pol*) = (pos) *post
PF : (polIE))(t) = (PoE(t) if takeS (popt12t-1) if +%

= (pos)* (poq) (t) it

THAT IS "CONCATENATION DESCENDS"

PIIUE :

·Di



② FUNDAMENTAL GROUP of S.
THEREM 1 .7 T

,
IS

,1) 'T
-

WE FIRST NEED A CANDIDATE HOMOMORPHISM .

DEFINE FOR KEL,
-

WINDS R
w : I--S
R

H ↓ 3 TIMES ABURSI
+> explikt)

NOTE wo-e IS CONSTANT

ExAmpLE

I-WO

s

DEFINE I :t-> +
,
(S, x)

-

k +> [Wm]

PROPOSITION : I IS A HOMOMORPHISM.

PROOF : RECALL piR-> S [ LOOKS LIKE-

+ -> exp(ait) "CONTINUATION
↓ of w,"DEFINE : WR : I-> IR

-

↑

I-> k .t

LEMMA :por = wa
-

Dr : (p .wi)() = p(t) = exp(iiitt) =wh(t



THAT IS : FR IS A LIFT of Wal BUT NOTONLY
Loe !

DEF : +1 : /R- IR-
↓ 4

+- t+1

↳MAD
: T IS A DECK TRANSFORM

,
FOR ALLI

NOTE pote(t) = p(t+1)

= exp(2πi+ + 2πil)
= explicit)
= p(t)

So It DECk(p). E

↳Mm:reFr * (tnowe)
PICTURE

-
G

Wr
PROOF : WE USE STRAIGHT-LINEHOMOTOPY IN IR.
-

F(sit) = (l- t)+e(s) ++(* (+m
=we)(s)

LCHECK THIS WORKS ! I El

WE WOW PROVE THE PROPOSITION YIA

COMPUTATION :



& (n+1) = [Wa+e] DEF

= [por+e] LEMMA

= [po(un* (Froe)] LEMMAS

= [pown) *(potrowe)] LEMMA ⑬

= [pown]· (poie] LEMMA ⑪

= [Wa] (wr] LEMMA

= E(k)8(l) DEFt .
It.

PROP .

NEXT Two LECTURES S IS AN ISOM.


