
 

Lecture 9

NO problem set this week Next problem session

proofof Thchonoff's theorem

Reed X is connected if every continuous

f X o 90,19 is constant
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The only sets
which are both openand closed

1

are X and Io

connectedness is a topological property

X Path connected ig tf x ye X F continuous

8 0,13 X w No x and HD y

is called a path b w X andy
Path connected connected ConverseNOT true

theorem Path connectedness is a topological property
continuous image of a path connectedspace is
path connected



Proof Exercise

Theorem X is path connected F ne X s t

any
other point wi X can be joined to x

Proof
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example Topologist's sine curve
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X is connected but not path connected



A is actually path
connected connected

A X check

Last week A CBC A then A isconnected

B is connected

A X is connected

X is not path connected In particular there is no
path b w Coco and ko

Suppose F f oil X joining Colo Ct o

jlt 8 Ct Bet B is closed in X

8 B closed in Coil and OE 8 B

as 8 o Oeo C B

het to be the least upperbound of the closed
and bounded set 8 KB to et KB

Mto c B 02 to LL
Belto E ft 13 WLOG let ratto EO

Claim 82 is not continuous at to

For any
8 0 w to 1811 we must have
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o 8 is continuous By the intermediate value
theorem F t w tooth to 18
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182ft Alto 21 which is not loosei be

as It to128
Tz is not continuous X is notpath connected

Remork If Betto 20 then choose new s t

t Cto E 2 E t tots
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The main point was that if 867 0 0

Then 8 t O f te 0,13o But that won't

be the case if we assume the existence of a path
b w Oso ano Leo

Deff A space X is locallyconnected if it xeX
every nbd of contains a connected nbdofse
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Def A space is locally path connected if ExeX
every nbd of contains a path connected Nbd

Unionof disjoint balls locally connected space
which is Not connected

Local path connectedness local connectedness

The topologist's sine curve is not locally connected

but it is connected
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Space which is path connected but not locally pathconnected
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Ln straight
line segmentfromo.o C k o L O



COD to Ymo

X is path connected
small neighbourhoods of 10,0 is never going to be
connected

theorem If X is connected and locally path connected
then X is also path connected

Proof Series of exercises in PSE14
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AlgebraicTopology

When are two given spaces homeomorphic
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