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C) TORI AND SPHERES.

⑪: suppose (X ,Xo) ,( ,yo) ARE POINTED SPACES.

THEN
#
, (X *Y , (10,y.) = P, (X ,Xo)xT. (Y , jo) ·

PROF : DEFINE PXiXXY-> X AND PriXY->Y

(x ,y)1+ X (x,y) ++ y
AND CONSIDER (4x)** (P))* It

Exces : TSXs' ⑳ HAS pilTY enti

AND 51
,
(14) =P

THEOREMIY : SuppOSE n2 .
THEN DIS")El

-

ROOF : SET S = (0, 0, --,-1) , m = 10 ,
0
, ...,

4).

SUPPOSE UE LoopS(SYs) . HOMOTOPE
z OFF of . THEN HOMOTOPE ALONG⑳su LINES of LONGITUDE

S

-

>)
②THEGALOIS CORRESPONDENCE

THEREM : SUPPOSE (X .X.) IS A "NICE POINTED SPACE
-

THEN THERE IS A FOINTED
M

"NATURAL EIJECTION E
sogroups of3> ECONNECTED
9(X ,Xo) OVERSof X

ISOMORPHISM



HERE IS THE BACKWARDS MAP :

FROSITIONB SUPPOSE p :( ,50)-> (X
,
Xo) IS A

PATH-CONNECTED POINTED COVER
. THENIS

INJECTIVE
.
FURTHERMORE : SuppOSE LE LOOPS (X ,Xo)

AND Y :-Y IS THE LIFT of & WITH [10) =Yo

THEN IS A Loop IF AND ONLY IF

[x]EP& (p , /Y ,
Yo) = IMAGE(PD)

POF: FIX (J = # , (X,) WITH palI]) = CeJ.

DEFINE X= pot . So de · SUPPOSE F : IXI-X

IS THE GIVEN HOMOTOPY. WE LIFT To

OBTAIN
- afte 3

Fix->Y

BECAUSE CONSTANT PATHS LIFT TO

:F CONSTANT PATHS

Xo

Thus If so [I] = []
-

Xo AND R IS INJECTIVE.

EXERCISE : PROVE THE "FURTHERMORE" It
-

③EXus DEGREE

RECALL : SUPPOSEG IS A GROUP - SUPPOSE HCG
-

THEN [GiH] , THENEX Of I IN G ,
IS

THE CARDINALITY Of
HG = [H ·

y /g +63 = SET of RIGHT COSETS.

DEF : SUPPOSE p : (Y,%)-> (X
,
Xo) IS A PATH-CONNECTED



COVERING SPACE . THE deg(D) (THELEE of P)
IS CARD (p= (x0)
EXERCISE : CARD(p"(x))= deg(p) FOR ALL xEX.

⑬supposeFo)+ (
,
x)SAPATH-

-

CONN COVER. THEN

if : stegIp[:I)
- &

AFOMPICK PATHS

IF deg(p)
IS INF.

↳



WITH J101= 50 · SUPPOSE [11)= X:. So

·
EXAMPLE TO UNDERSTAND THIS WE

WITH DEG=3
.

MUST UNDERSTAND

9) (X ,
Xo) AND

,- I MORE GENERALLY ,
THE

FUNDAMENTAL GROUPS

Ex of GRAPHS


