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Thm 212 A sct E iS5 open R Ike complement is
W, Ir closed,

Proof T Suppose EF e closed. We want to show
that Eis open, ('e:, Cvexry point of B is an
INbenrionr Po:‘n{: cf E.

To Hhat U\GL take a point oce & . “is ':r$ E°.

Nowo E© being cloged conbain all its limit Po?nts-
Her\ccp % cannot be a |irmi't+ pelnt of EC.
Thevefore F nbhd U of ot which doecs not ‘nbevsech
E¢ at all, not even in o (since X EC).

Ffetnce U O Ec=¢ rmplies U CE go that-
1S an inbevionr point of E-
U E s epen:
leb = be a limit ?o;n-é of Ee :
Goos - ~ e E°
Sinee X 5 a llmit- point of £,
ey nbhd of ot ‘intewsects E ina point

others than oc.

Se no nbhd of o ltes n E .

=> chél':‘ Q:ecaust T x&E, then Sbe?nj
Open weould ‘mp (y thed o 18 an inteaby

point of E =) F nbhad N of x )sf.‘njcompk-btg
in ).

= xefE .

= EC is closed,

Cox. 213 A sct Fis cloged THf ifs complements
is open.



Thm 24 (1) IF G, } is any collcetrion of- open
Sedbs, then UG 15 open.
(i) TF {Fd} 5 any COI\CC'b' oh o‘F C losed sets, bhen
ﬂ Fo‘ s cloced .
(’u’i) “re Gq,Gq, 2 G s any Finite cottectron of-
Open scle, ﬂ G, is epen.

Q'ﬂ TE Fi,fa,.., Fn'\n's any Finite collecton of closel
sets, then kU Fo ie closed,
-

‘Prroof:(‘i’) Each G‘o( s o?cn. So i1£ a(eUG
Clarmn: o ‘8 an i ntetor Po/r\fr o{l U Go(
TIf 9(&\_2(6'4, then ‘XéG -Po-rsomL o

Ga( bC""S open implics that- = s an ‘npevior
poinb of G4 . and hence an in+d- pt-of ';{Go(

N
(% (ﬂ R =

F, is clos-uQ "') (" is open
So by &, U Fc ‘5 open

') (\ rd '.5 closed.,
A Y
¢ Let G= (NG, . let xe §.
t=\

Then e G % f = | 27<n.

G.' open =) F nbhd N, off ¢ of wodius Y
3> Ny 2 Gy ¥ 1gicp,

Now take v = min ¥;  let N be the

(X3
nbhd of -aodiuse L:rn CL'YOU.'\J m S NcCGE:

for ar 1€i¢n =5 N ¢, 06 =) Q Q! 2 0 pen,



vy /™ e\ — Kd
()@)'F. = ﬁﬁ

=
Exarmples = Tn (i) A ¢iv) Finftenese is
Absolutely essential, forx, 1£ GQp= <~_f‘_ L) neN.
N, N/,

—‘—F\ o
en ﬁOIGn ={0% is not open in R

Defn T4 X 1s a rmneta-ite ‘SPC'\QQ; Ec™> and E'/
denotts +he sect ofall limit Po7ﬂ-bso(3 E n ?Q,
then the clocure of E ‘o +the sek E= EUVE’.

Eﬂ:@LQ-b = = Co\,1') , X = R’ 'fihtl’\’ E:—E’;T_D,’j,

® Let E = -ZJR :hen\J}) X';’R, then
[ —{D'}> E=EufoT.
Thm. 218 Tf X s a metric space and ECY then

Co") E ;$~C|Os-ed.
(b7 F=E iff E s cloced
(c) ECPF for evexy closed cet FCX 3 ECF.

Proof - (o) T& pevy, pcz,-E,bhcn p is neithey
a point-of & nox A limit poing of- T -
So F nbhd N oFP > NOE =
= N CCEC so that p is a intexion Point-
of E

o one

c E . r_'-//‘;-ﬁ‘;: 'r"\\
= ES e open, E—1p
=N = ie cloged, ‘\(Z‘: L

€3 -—

<b7”M‘>H E=E . By (), € 16 clogced. = E s ¢ losed)
‘ TH E is Qlo&toQ’ ECE = 'E sEVUE’= =



(2 F 4 closed, so F contalns arl its [{mit Fo:‘n*bs
that D5 = . ’ §
GBut FoE . S FoE
= FE>E’.
=) FoEUE'= E .

Remaxk : E (e the apmaliect closed subset of X
thod- contarns =.

Thm. 2.16 Let E be a non-~empby set of weal
numbevs which is bounded above . Leb y= eup(E),
Then ye E ' Hence yeE /£ E is closed,

P’YOOF.’ e 3&6, Hhen c(eq'ﬁt_.( ge E -
I‘pdgg , then y is alimit po/nt of- E 15
whap e want bo 8how .

s’f\cc Y= supl) , T re= > 3:-F\<9c<‘j Fox
‘\ zo, othexwise ‘i"‘(\ woctld he an ‘-(?P‘('YNBO‘-U‘"G! or-
E - But then y roust be +he mit point of—
E. = yeE'cE: _
Henee in bobh the coges, we have Ye E -

\J



