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①) COROLLARIES Of NO RETRACT THM.

TECIOTHTHEREM : SUPPOSE f :D-D2 HAS

·FASTHENISSUMTETTLIR) HAS
aij > 0

For ALL i.j : THEN A HAS AN EIGENVALUE X> O

AND A X-EIGENVECTOR~ WITH VITO FOR ALL i.

THE NEXT RESULT REQUIRES MORE WORK TO PROVE

FAMENTALTHM Of ALGRERA SUPPOSEQEKIE] IS
A NON-CONSTANT POLYNOMEAL . THEN THERE IS SOME

ZED SO THAT QUE)=0 . [THAT IS ,
Q HAS A ROOTI

②#HOMOTOPIES :

SUPPOSE fiX-Y IS GIVEN . WE SAY fISLL-
HmmotoPIC IF fe (A CONSTANT MAPI
-

DEF : A POINTED MAP f : (X .XO)-> (4 ,jo) IS wOLL

HOMNLOPRELBASEPOINTFFTHEREESAHOTOY-
AND F(xoit) =yo ·

7 ALLex ] ,
THAT IS fee.

Xo
&POSITION : FOR XES' THE FIRST IMPLIES THE SECOND.
THIS IS NOT THE CASE FOR GENERALX****I-

PROOF: SURPOSE F :SXI-Y IS THE

GIVEN HomotOPY
.
DEFINE G : IXI-Y BY

G(s,+)= E (p(s) ,t)
DEF hil-Y BY hItl= F(

,t) ·

For P(s)= exp(eitis)



IN Y·

m
-

So BUILD H : IXI-Y BY FINALLY DEFINE

hop. KisxI- Y

Ta I Eit)>pl,)THIS IS THEDESIRED

POINTED HOMOTOPY
.

f(l)
DEFINE Pa

: S+S' BY Prlz)= zm

COROLLARY : Pr=P [FF k=1. I
-

eHHERA
SUPPOSE , FOR A CONTRADICTION

,
THAT HAS NO ROOT.

so Q(k) & C-503 . FOR REIR DEFINE

Cr= EzeC/Iz=R]
SUPPOSE Q(E) = anE"+ an-E""----+az+ 90

,
WITH

InFo . SINCE IT DOES NOT CHANGE THE ROOTS

WE MAY DIVIDE AND So ASSUME anEP.

n-1

NOW PICK RETO SO THAT RY> ZilamIRR
R=0



WITH THIS CHOICE of i
IN FACT BY STRAIGHT-
-LINE HOMOTOPY.

QICm : Cr-> C-50) Soi of IS HOMOTOPIC
IS HOMOTOPIC TO To pn :S-> C-203

G : C-> D - 203 z1 zu

U ↑ I so QIC ISt NULL-
zm+ z

HOMOTOPIC IN C-503 .

NOW CONSIDER
THIS IS A NULL-HomUOPY

F : CrYI->(=50] 7 of QKCR+303.

( ,+)-> Q(t -z) THIS IS THE DESIRED

CONTRADICTION II

-
① EEN/ODD . SUPPOSE XIY ARE SUBSETS of
VECTOR SPACES. SUPPOSE X

,Y ARE INVARIANT

UNDER NEGATION.
DEF : SAY fiX-Y IS
-

RYH]}=x



EXAMPLES : () Sin :- IR' IS ODD

() COS :- IR' IS EVEN

3) IdIRU : IR"-IR" IS ODD .
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