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DEENAND ODD

⑭ Suppose f :S'tS' IS ODD
. THEN IS LOT NULL

HOMOTOPIC.

FOR A

Prof: Suppose 7 :S'-s' IS ODD. Suppose Je CONTRA-

VIA F: S'YI-S
.

GERINE G :SvI- SI
I DICTION

D ↑

(
,
+) ++ E)

# (1 ,t)

NOTE THAT Glit)= = 1.

So G IS A POINTED HOMOOBY.

NOTE g= go :S'->S' IS AGAIN ODD
. [g IS A ROTATION of fl

DEFINE p : RtS' BY p(s)= explItis) .

DEFINE U : It S1 By U = gop ,
so Uls)= g(expletis).

j
SINCE g IS ODD WE FIND:

V(t+ 12) = -Ult) For to 10,121 ·E
SINCE (10)=YIl)=1 DEDUCE U11k) = - 1

.

NOW LIFTU to :I-> IR WITH Y(0)=0
.

so (1) = n+1 FOR somE nett [BKUlY = -11
.

DEFINE Tu :R-IR BY t that'
.



DEFINE 6 :-S"By dit)= Ultal 3 so
U=E

E : -S" BY alt = Ulth + 1) AND elt)= -5 Ht)

DEFINE :ItS AND :ItS' TO BE THE LEFTS of
& AND E WITH &(0) = 0 AND (ol= n+1 .

BY UNIQUENESS Of LIFTING Y= E

.

M: = Fut 0 I

PROOF : WE USE UNIQUENESS

FIRST,(0) = n +1 AND (In+ (0) = En+(Tol) = Fut(0) = n+Yz
.

NEXT : (point o (t) = P([n+((t))
I P(n+(+ (t)
= exp(2+i . (n++ (t))
= exp(2+in + +i +zi(t)
=

-1 · exp(e+i(t)
=

- G(t)
= E(t)

So The IS A LIFT of E
,
Thus EQUALS . A

THUS (1)= E(p) = n+ (+ (1) = 2n+1
,
WHICHISD

.

DEFINE H : IXIts' BY H(st) = G(p1s) ,t) .

so Lo = U
,
N

,
=

e,ANDHIS
A HOMOTOPY RE ENDS

NOW LIFT : Int so 2n+ 1 = 0

*tY AND O IS ODD.

A



②
Rep : Suppose fi S"-IR" IS ODD . THEN f(x)=0 FOR SOME

XtS?

ProfofB Suppose f(x) NEVER YANISHES

DEFINE g
: S->

S so g IS ALSO ODD

x = 7(4)/8(x))7
DEFINE UCS2 BY [Wyz)4IR/ xtyz" = 1

,
z7,03

U
DEFINE QUES (x , y ,z) <IR3/x2+y= 1

,
z = 03

-------

un so gIdU.

IS ODD AND NO NULLHMCTOPICBYOD

G
HBORSUK-LAMTHEEMRIS ANY MAP TN
-

THERE IS SOME XES' WITH fl-x) = f(x).

FOF GIVEN f:SIR" ANY MAP .
DEFINE

g
: S-IR"

BY g(x) = f(x) -f(-x) THES IS ODD , so HAS.A ROOT
,
BY B

"AT ANY MOMENT THERE ARE ANTIDODES WITH THESA
If

TEMPERATURE AND HUMIDITY."

:masque


