§3,4 Open & Closed Sebs. @

R-@C‘a/ee/ g'ﬂ&,fal'&m'ho'ocp Oqci, Q / ) %[q)
. i ; P W
Vo ta)s [xe Ri Ix-al <€y ———)
: =1 a-£ A arg
Dgic Serf- OCJR 'S epes rf {rackins )
¥aeo F U@)eo.
' 1 P, eyck
E raseplesd (1D Roiteelf aiﬁ? Y (o) R )

()
(-%) V[alb) ':{'XQR: ﬂé_K{f)}'

Gy UCak) s 0 (ab)

l r
yd
¥

&
PR toke Hxe(qb) =
%m Q&Sl if €= min{ xa, (;—x}

0 The wnien of = Vi(x) e (a4)
U arbitrany Cotlection T T
ot vpo fefs /s ppen. ¥ SRRRCES
. , et
é) The intersection of V(%) ;(a,l:)
Ooote  (obleckey of | ]
Az # ,ﬁ InGiwite m[—akd-ren Vha—(j net be
iwanudbaaans et P a8 1%
; ]
g)r‘@oipf‘

o) «E. O;/ s LEI% M@Qoﬁa—n gffofe,u &t
Hed  O= (,/ O: . Take Yia e O = Fj¥el st
q e DL*, LeT Sﬁp{(ca 00,» IS B'P—eu = V. (a) < 0



aud hewece  V (a) ‘jfjo =0, Tlws, 6is @)
- by definition,

R &+ [0,0,.,0,% be o finine collection

o‘jl’o—f;am PN T@/fom,g ¥ a GLQO = ge 0, ¥
= . ﬁna&‘O‘/SGf&ﬂ) QV (q)CtD Rl
Let- €= min [ €] = l/(q)ch (a) ¥ =

f‘¢4h

V, (a) ng 0; = open, O

Def: A ptixis a bmit pt of ash A if
VoV, (x) of X  cewtains a peint- of A i ffereset-
from X,

[ E /c@rmrf/cﬂ‘f are offen cabled aﬁwmﬂ&r\po—/mﬁ
(9?’ @éc%ﬂwfmoa?m pei h,ﬁs U j
\._.
L
Theeoren (3;}? | N
?(;'jﬂgtmdv’ g of A iff K= @rmah 4ﬁw’ fome
Sequence (a,) <A Satisfyring "y

V16,  VG)ONA cewtains ﬁgi%}ﬁf_"(ﬁg:eﬁ)

a, +x Vwe.

i
4o avoid (Q@)'—:(X,X},X,,,,) |
Procjf', -
() Ff xisa Gmit gt of A, PRI
contains 4 /mﬁ +x, So, consider ¥neNV aud
end g, € I (%) NA , A, X  FeEro FNV

w/ N>l ;-f Yna Nl , a,€eV, () NA
/#—roew,meewm,;



ith  (Gxl <L e L<€ Thet i, @
é'm@”:y ,F;,—r The '387142{/7::& _(d?,,,).

h o

(&) At (an) <A, au# X, and an=> X

Pick VE€70 , then IN st. ¥n ;;w=>

lg, x| <&, That is, Vero F4, € Yer) =

X /S a @!ﬂ'w o /B'Dﬂ’?/‘f[ D ’F A. D
EXW}@ . i) Poivts O %[ ore boflh ,éf'r;-p}f"/o';j
Co \j 9')[ T e ”’l/f"&i"Va/Q (0; /) , :’&{‘(M‘ {} =, é,'m - -}? = /( )
: (as well a4 all e X</ —@ il p) Y
y‘ﬁ;‘ > h§a+ ] 2 ' —|
“’Qt;r# ) Zc P has no Linmst £ e et >
@%;,5 3) A= (p2a) Vi3] i |
o (] 1 is a bmit ot of A ¥ 1€A
o)

(i) 0 s o Lmif prof A % O¢A

éhﬁ 3 is net a Eirud pT of A , 3€A, |

() s weta Cmit p7 of A, -IEA.

1) The sef of al®l Ciweit pH of (0,4)

s)  The sef of Limit pis of B s R |

| [}fxe R, Véro Fre B w/ X<r<xeg | rgX
aud r€ Vi) N @)

1S fﬂ,cfj'

X rextg
‘D?E: 4_ F”L a€h 1S 0u ;'Jo«é’a/ﬁeﬁaf f?‘ o.fﬂ ./-?7C
i is het a Linid pt of A E"?f %ﬂi&iﬁfﬁ %]
/I/D'HOQ ¢

Gor A=(0,2)U{3

an iSelated pt oL A is in A, while
o lmit pp. of A may net belong /24,
[Bx. 14 (o)) Ais o Liwat pr o) (a1) |




EXW&S : o) ¥priu 2 Is 1selated. @

/) R hay no iselated oS /@w/rg xeR < B

o’?‘@f‘m)f prof Q. Recoll ; IR Is g sef o Lineit )@v%qfef@)
J) et A= (L neN) . Claim: ¥aehA s
iseloted, fNote: YVneN, feh. Let €=} #7.@;
Thewr Vo (5) N4 = {LY B b, bep, bt '

& &
_{“‘“ = ) . 724’/4_/ _L ,5 a ﬁé‘—o.—pa,-i:edj
[

’.‘_ -

"
Fn eN BT
N+

!Z'/’UWMM a Law e ALinuvit- T, 0 A é -o/

13{3% 4 det S ﬁ /S C&g&@cf /F 7t cortcins
(s Limait proints.

) Labl 15 @ elosed ter (et Lot pts qbefal] )

g A={L neny = AU} is a closed set.

) @ s net cﬁmdl) R is W_ffﬁa eitter!

(Vxe@ Vsvo o W ) contarus Irragiovaly = |

;E’(\/ D e B 914/3 = R s nof B?—ée/ Not closod : _.
el , HEzeo V& (1) (outains Iratiouct

- mef is @ Lmit pt for B, but z)éc&)

4) Z is dosed (awd not open | )
_r) er,, ><7oj /'S an Ww {MC/&MJ)

pr [0,90)

-5) (o_,_ﬁ is et epes aud net clesed,

:;1) R s (;5 are betl B'T;en 2> closed.



Thesrew éag\ A cet FeR is deged iff @
Vv chfd@ug $&7u‘e»m,e, in T has a 8‘;71,?7’— Al 18

also an element of F.

p_mftg—- Yn e

Q_7) Sugpose T <R is closed. det (xu)<= F ke
a Cauf/ﬂu? 'ﬁeﬁuﬁuc.e, Xﬁhj; ,ps—r &ﬂ-m.e X e R (QQE’_
C&.ucﬁuj .,«ecfmwxj WVW}&) I{l K—K;, ng—rS-e'rne n,
Thon we are dene. TL x 2%, ¥u , fen by Thm3is
we bnow tuat X is a bimit Pt o L ,C)a,u.af' Huce
E s clesed , XEF :
( \1 Lok F be a sef S+ -#"ch&g 52? iy &=

/mﬂ o Linuit el det x be a Linuft gt For £
By Thm 345, o a ey (1) , X €F ¥ y X ¥y

% x,,,i % | cCM»(c;e (Xn) Convergerd = (}(H) IS ("a,uc&,j

‘n =3[0

X bvo XE€EF . Q‘)rce oA oﬂ,mc.e, 07C X  waA

a’rl"’J'mV‘\‘j ='! i tontfeeins all of it5 Lineit P
=D . +~.[5 closed O

WM (3 R, !O“] - Dewsd H,J oL R in R <= revi sited .

/ ‘7/(16/2 =4 Q 'S,eﬁmc,e. o—,ﬁ re 1 enak heern berg
M GOMV'Mg,eﬂ Ly g

(Tamwa VabeR, act, 5&r~eaq,/a-=mb>
( Locoll 0l Gt ,pH o7C & e ﬂ,giaf R,

&( .
e | Ve (y) = fain €@,
g{ ] ,P,f?‘lﬂ y) = [hrlb)gie &, | con r% r
Sv s & linity pf of QU = J @ 329. iu R

Z} ‘Hu:ig- wuvarg.:;u f:’-o o 9



Deg: For aset Ac B, def L be the ot
of all Lk pts 075/} The clostece of A |
[s A= AUL . | (A s a-?w:u;yf a

’%xa,owple»j. -
l) Recalt A= %.}l;né/\)/]] = E: AU$DB

) R =R
) I A=(abd = A=lab]

) If A=lab] = A=A,

Theereiu @“eb HAckR , Ars a lesed Set acd
is The Smallest losed $cb contfaiviiig A,
Proof .  Clearty, A  tontaiws e Liwit pte
of A,  Ruestion . will A= AUl poteniially
Frodluce mere  Lipei t pt of A7 Tle Quswer
js he. ((Exertist 3.9 17—)
Nesx+, Vo oclosed ced Containiug A haes +
teutain L as well . /—#euc;} A - AUL 15 The Smalles

St Low Jm&ws‘rd A 1:[

Tmpww : I—f ted 1S ot open 7é

?’wa._c# be C/eOé'ecf l - ‘:&2@ 3;!% one s
- R s @ are bot opeu % closed prepecty [

— T tervals (a,b]: {xel?, ) 4){4.-63 are hwerthesr
V.P'Mc ner closed

l—f—oww.er, Alhere IS an rmf«s—rw ﬁdwﬁaﬂmf)
betwern epen % closed sets,



Waut te Show XeO

/Qem/e(’: AC = [xeﬁ, x¢;4} rs He @
Cormnplemept of A e K
Mm@é,lﬁ)()ﬁ el O s 97%2/7 ; /7£ TP, only 7,C
@C /S W,[Z}L)Wi;p, @ ded F /S ;29,2 o /,7£
aud enly [(f FEis opes

Proof: () (<)%t O be open v R Copgder
A Quy éum/- pt x of OF Thee F Y, (%) contojusg
Seme p# of 0. Srote XE O becawse if x€O
= I (x)c O (0isepen) which /s net
pessiblc. Thees, xe O°.  Srnce X was
arbitrary Tlhey Cetey Cinvit 27 oL OIS
in 0° =) OF /s closed,
<<:)/Vow ot~ OF be 0&4&/ T ate awuy X €0,
e 0 s il ST LT 5T 4
binit- gt of OF = Fle(x) 10°=¢.
This meons tat L) O = O is epen,
as  Fxeo F 00 <O,
Part @) ;  Lollows (mmediately from (/)
Uiing The [fack et (A)=A AR,

Tleorem [3,4'/‘/) (Com?a/ne +o ﬂln ?,a?,.?

() The Unien of a finite colleckon of losed

{// 72”2_;71"”96;’99‘7 Oqf av féf»éiv"?'a_m; collcc 7 8¢
of closed ety /S cleced,

S | LR




Exwl% 2 (ﬁ( Qf/’?) @
ﬁ) The jntcrvals (-, a) [g,w) are
bott opes /?VX JS Inclecled 1ith a neighborlond
/n  Llre /WV*—@)
@\) The [(ntervaes [ a,00) cnd (-e=,af are
both clesed becacse their complermesity
(Lap)) = (rona) awd  ((0)aTE (a) are
9‘}75#:,
(3) ]:(0,/_'] /S Neither cpes NeT clo sed).

L is net epen becocse (1 cdoesnet comta s
awy b G). Tz (—eo, 07U (1,2) 150+
ppe«  &ither 7€ deesn¥ contarn Vg (o).
Thees , I 7is not closed,

6) Recall QR 15 neither epes 11T clLosed

R 1’s net epen Fince U (r), r€ R,
contains jrrovtional Hs | owd R =] Ssnit
epen  Suce A (?), 761/ oty s
yatieual #H's =) QR /s rnet cbosed either

R
v €)  The Canter set C= 1C, . G
5 ‘ T
§/ Neote Han, Cn s &Z&.{-ecp HH HH ]
| & & uniew of frnite 2= (%,%)
, e = /L 202 %
J\ w@Clectier, of closed Letf N, 7, - /g'» 3‘)0‘[—.;“5’: /
=) (/s blosed a4 if:z{ as :
/
the interstectison L
loted Gets

| Q(’axﬂ{" : C ;s alyo wwcoeccatable ,
4 'F Eero @’;C{.gv(‘ﬂy )



