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THE CIRCLE .RFRIEND
#RCISES

3①S'X IRER2 - 5(0,
07

G S' = S'xIR = S'+I
.

WE PICK Xo= (1 , 07 ES' .
WE DEFINE whil-S/ -

BY Wnit) = (cos(2nt) , sin(int) .

Q
8 : Wj = e IS THE CONSTANT LOOP.

ALSO ② w
-n = Wn ARE "REVERSES" OF EACH OTLIER

.

3) W * Wh With ED W
-

* Wh = WIn/SPECIAL CASE !]IIIPICTURES

② &
THICKEN S'TO
GET SxI ,

so

D · WE CAN SEE -

S'xI

Wo

D &②
S'xI·So Wm S'

.

n> [Wn]



-②APOX IS A PATH FROM Xo toX

WEDEFINE Exercise :
-

Bn : 5
,
(X

, Xo) ->T
,
(X

,
x

,) 1. Chuck this is[f] --> ([ * f *h]
well-defined.

S : BL IS AN"Ecture :

Do ISOMALPHISM Of GROUPS.

Prof : Br IS A HomomorSm

Bn([t](g]) = Bu([+ +97)
= [hefeg * h]

= [ * feh**gkh]
= Chafeh][hegth]
= B([f]) Bu([g2)

Br IS AN ISOMORPHISM BECAUSE

Eno Pr((f)) = &(Ch*fen)) = Chhefah]
= [t]

.

So BroBi = Id
,
(X

,
X , )

AND SIMILARLY

BroPn =Ed
, (x ,

Xo)



BRINGSPACES :

DEF : SUPPOSEX IS A TOP
.
SPACE

.

SUPPOSE&

IS THE GIVEN TOPOLOGY . A SUBSETUCL

IS AN OPEN COVERING OR X IF Un = X.
Well

--

& SUPPOSE piY->X IS Continuous .

WE SAY ISARINP IF THERE
IS AN OPEN CER M=SU] So THAT ,

For

ALL UEM
, p" (n) = LVp IS A DISJOINT

UNION of SETS Up So THAT pNp :Vp-U
IS A HOMEOMORPHISM.

PICTURE: STACK Of PANCAKES .
OYS
&Y INY-

↑ 1I
OncX

EXAMPLES :
-

1) Idx :X-X IS A COVERING MAP.

3) REGARD S" = EZEK/1z1=13 .

FOR EXAMPLE IF d=2DEFINE PiS) THIS IS THE SQUARING MAP

PICTURE :
-

g 8



(3) P : R--S
U

+ +> exp(ait)
PICTURE

n
Suppose

p : Y -X
,g:-X

ARE COVERING MAPS
,

WE SAY

THE COVERSARECOMORPIIC IF THERE IS A HOMEOMORPHISM

hiY-E So THAT Igor

Y PLE : P : s->S

zi+z

IS ISOMORPHIC To PC iff c=Ed
.

[USE h=Pl]

COVERING MAP IF IT
-:CALLPXANMFMX

, (p(x)) = n.

EXAMPLE: Sus IS A 2-FOLD COVERING

↳ 3 (DOUBLE COVERY-

NEX = COL THE ROSE WITH TWO PETALS

THIS IS BUILT FROM ONE VERTEX AND TWO INTERNALS

BY GLUINE THE ENDPOINTS TO THE VERTEX

6.0 - Cof



HERE ARE THE DOUBLE LOVERS OF X (UP TO FSOM)

CoCa
FIND SOME TRIPLE LOVERS UP TO ISOM)

A HOMEOMORPHISM + : Y->* IS

·EXAMPLE : T : IR-IR DEF BY Thi=++

IS A DECK TRANSFORM FOR p :R-S
P O

t- exp([it)
-----> O

si
IR

DEF : SUPPOSE piY-X IS A COVERING

DECK(p) =[tiY+* /TESADET 3
RESTROUP/-Proof : Id =DECK (p) .[ID]

Suppose [
, 5

, Je DECK(P) .
THEN

pot = p so D = pot" .
[INVERSE]

Po( . + ) = (por)o+ = POT = P (CLOSURE]

(rotjo] = ro(toj) (ASSOCI . /


