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= For any pownt se€S we can find

a sfkare. centered on S and completely

dontained in

¢irele minus  the

3.

beunda ry

sphere centered on & and
completely contained ia S,

I+  boundar > 8
net o?en. AA};
potnt  will  conbain

(there. \n Rzis arele)
S = interior of drele

‘neluded then set s
Sphere centered on boundary
pourts outside uait cirele =S.

/ h
6“ Mhey sphere contains polrts

/

interval S=(0,1)

Half -open interval S= (o,

i€

a closed set

2ex: S= (o,

includes x=1.

i

every sPhére
Pa'u\‘(: m 9

1) 33 not  cloged

centered at 1 ceatains

1¢&s.

We call 1 a

outside O

is open set in K‘, (ot net in 8).
13 i3 net open since

I x is any pownt in R°, khen if

around X canmtaing a
+hen x must be ian S.

since every interval ( /-djm sphefe_)
a point of § bat
point  of closure fr S,

Alds, O is a peint of clesure For 3.

S U closure pts of S =

Thus,

+the closed nterval

S s a closed get.

Lo, 11 is a tlosed set in R'.
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of dets: B empty Set 18 open and closed
R " whele Space o " 4 "
open A open = open A\ 2 intersect
- OPC" U open = oper :) = union
U open, = open U 5 csuntable unien of ser
Kal K=t
undountaple 8 openy = open
closed U closed = cloged
c\oSGA N closed = c\oSed
(\ c{oSeAk =  aloded coun{;qlale or uncountable
1’4

sotremr. intersection of set

comp lement of open = clased
u u

cloged = open

et % = Ever spen covering of S has a Finite
Yy °P® )
,ﬁubcoverinj of S.

An  open couen'nj of S iz a callettion
of open sets 4A whose union

containg S.
X is covered b o, L)Yu(L, 32yu(s, Y V..
L (O,l) 1S ver Yy ( ) ,2) (q.’ Li) (EJ 8)
-] .
= U l._'__—_\_ ’\‘L*‘-\_ ) U(G,
k Ko b 13 kel ’
k=®{\ 2= 2 Xt 2
‘. FASEIRN %&_—) X
TN NSRS R
0 v 1| The union of the intermls
2 b
covers (0,1)

(O is mt compact because we caanot fiid a
Einite set (of +hese intermlis in the
-_—

Cavering\
whose union  Combaind  all of  (6,1),
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e Open sets are never  Com paq ¢t.
Lx: Every closed and bounded set in R" is cmpact.
L1 Every compact set of R" /s closed andiv' bound ed.
So. (-®@,) (5 not lomp:
n
R 2% - ):O} 13 s com PaC'f'. o
2% Any rec-éanjulor region (/‘ncluding boundary') is dompact

Latuitively, we need  compactaess to ingare that
the domain ,D, of functions s not isomorphic
€ an infinitely (anj mterva(. For example, (0,1)
can  be mqued one-+4o~one (one pt maps to one
) point) and  oato (every pt is -the image of sowe point
under the ma/,oinj) the interval (=0, ), P

2x: f(x) = *an {(Xj- Vo )'ﬂ'\& )\ : X

range of F(x) i3 (—00,+ =)
domain oF F(x) 13 (o)1)

Nete +that F# we ase Lo, 17 Zm:ludinj endpts

then the range oFf  f(x) includes  values

that qre actually /afinite: range = C-,007],

Then , strictly Speaking, Flx) is ast comtinuous

on  [0,1] because it takes on values Too,

The same Fx) is continuous on [0, 1), however.
! Bat Flx) is still a bad Function because it

is  unboanded.

\ By reguiring functions to be <comtinucus on
compact domains  we elfminate anbounded
faunétions.  Note +that +this condition is used
in  the Stone-~ Weierstrass im.



