
 

DEGREE OF MAPS fish Sh

Let fish Sh be a map Then

8 induces J finish tines
Since Inco 527 there exists

precisely one dez such that

I a da taek

This number d is called the

DEGREE of f and is denoted

deg f EZ

SIMPLE PROPERTIES OF DEGREE

deg id 1
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Proof
follows since Cidly id
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PROPOSITION

Let Sheikh be the n dim sphere

write the elements of S as Cx xn

Let f Shs be the map
f Xo xn Xo k Xn

Then deg f 1

Proof
Let no Then fifty 1,1

is the map FCA 1 FCA 1
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From this it immediately follows that

deg f 1

Now we proceed by induction

Let n 1 Suppose that the statement

is true for Sk t Oskan

We now prove it for n

Consider

BI x Yules into

B Go a ES Xn so

f BI BIfifth geniesg
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By indiction deg flsa 1

all vertical maps are multiplications

by 1 no

COROLLARY

Let Osten Ti smash

Ti Xe Tn Xo g Xi Xn

Then deg Tik 1

Proof
show that Titties too exercise

degti degto



Hint for the homotopy 2D case
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IMPORTANT EXAMPLE

the antipodal map
Let Gish s be the map

6 x X

then deg6 Gantt



Proof
6 Tootie Tn
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If n even b4 id

COROLLARY

Let n be even and f S Sn Then

there exists yes s t flx X

Proof
Suppose by contradiction that fix x

f x X V XESM FCA

the straight segment
in Batt

connecting x
x to f x does not pass through 0



the same also holds for the segment

connecting x to f x

Consider F shxt Sh

G S x I Sn the denominators
never vanish
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f is a homotopy between id f

G is a homotopy between f the

antipodal map
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