
 

2.2 Open and
closed sets

Det let d metricspace

A set GCE is
called an openset if

t X EG I Eto s ti Bek f ly i dayKES CG

ThenumberE o may ray depending
on X

We also define the empty 0
to be an oped

set

Proper4 let CE d be a metricspace Wehave

E and O are opensets

b Arbitrary union of opensets is open

if Ga ac A is a collectionof open sets

then U G is an openset
A A

Finite intersection ofopensets is open

if Gi Gn are opensets then jaGj
is an open set
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Ref tet CE d be ametric space

A set FCI is called a closedset if the
complement IIF is an open set



Prop 5 let CE d be a metricspace We have

a E and 0 are closedsets

b Arbitrary intersection of closedsets b closed

if Fayed are closedsets thenJeff is
closed

Cc Finite union of closedsets is closed

if Fi FN are closed sets then jiffs is
closed

Note Prop 24 2.5 E 0 are both open
closed
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The set E LYEE day X r fora fixed E

is open and hence

ITE I yEE day D Er is closed

If V y EE
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Then E dagy r o
day no
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Body CE

Confusingnotationheremaynotequal to

Note We usually write the closure ofBrad in a general
metricspad

BICH LYEE day x Er

the closedball of radius t centered
atx

3 Since Br E 3YEE days r are open

Br U E is open

El Brave YEE day Fr

is closed



In particular E YEE dcy xD of a open

six IIE is closed inauymetricspad

Note Ix may not beopen and.ge EEggss
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i infinite intersection ofopensetsmaynotbeopen
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f EE f is positive cts on the closed bounded

interval EauBJ therefore I m o St
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Similarly one can show that V 2 EIR
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