
 

Induced homomorphisms Recall that if h X xI Tyo

is continuous there is an induced homomorphism

h IT X xd IT Y yo f b n X
defined by HH hot hot g y
How does this work when X Y S Then IT six K so for any
map h S s the induced map is a homomorphism from K to K

Let 7L 7L be a homomorphism assume that dCH k

Then 467 0 so 0 0101 0 11 1111 4111 4111 141411 ok11 K

If n is positive we have

n 011 1 1 111 061 41111 4111 Nok
n tires ntimes

similarly 4th nok so lo is uniquely determined by 4th
LEMMA Define 4k 7L 37L by 4k nt k.in If ol X 77L is a homomorphism

3 KEK s.to 4k

Lets apply this to maps from 5 to s In homework we saw that

every continuousnap g 5 s is homotopic to a unique nap g SL S1 wherek
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In isomorphm IT Csi.com E K

fn ha

t.sn 4naaa
c or Let g h silos silos
Then 9th iff g h

PF Ry lemma gKoeSk Tff Ko _K

since 4cg 4cg Ift ko K

But every map frm Cs cont Syco

is homolopic to a unique 9k



COVERING SPACES Let p E B be continuous

and surjective Then a nbd U is evenly covered it p U is a disjoint

union of open sets Vd Such that restricted to eachV2 p is a homeomorphism to U

p ul

p is a coveringmap if every point in B has an evenly covered nbd
E is a covering space

We have seen that the quotient map it IR S is a covering map

A continuous map f is a local homeomorphism if every XeX has a nbd Vst

p restricted to V is a homeomorphism onto its image

Oo Oo

X y
A covering map is a local homeomorphism Given a E let U be an evenly coverednbd

of pad Then pYu HK X is contained in some Va By the definition of

evenly covered is restricted to Vx is a homeomorphismontoits image

The converse doesn't hold a local honeo
need not be a coming map
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IT IR SS is a covering map
But
iT
qg

i Can S is a local honeo
but not a covering nap

Since LTG 4Cbl don't haul evenly

EXAMPLES the maps gu S S are coveringmaps

9 y
n

S
S

n copies

silly examples
The identity nap is a covering nap
A disjoint union of copies of X
is a covering space of X with
obvious covering map
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