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Day 13 — Summary — Open sets and closed sets
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Definition: A subset S of a normed vector space is closed if its complement is open.
The finite intersection of open sets is open.

The arbitrary union of open sets is open.

The finite union of closed sets is closed.

The arbitrary intersection of closed sets is closed.

Definition: A point z is a limit point of a set S if there are points in .S that are arbitrarily close to =
under the provided norm.

A set is closed if and only if it contains all its limit points.

Definition: The closure of a set is the collection of limit points of that set. Write the closure of S as S.
The closure of a set S is the intersection of all closed sets containing S.

Definition: Let S C T'. The set S is dense in the set Tif T C S.

A function f from one normed vector space to another is continuous if lim;_,, f(z) = f(a). That s, if
Ve, 36 such that ||z — al| < 6 = ||f(z) — f(a)|| < e.

A function is continuous if and only if the inverse image of any open set is open.



Acb’wféﬁ

Dt ‘
Draw /wate o S&g Vence I C [o'7

‘{7‘\01{7 1 Cauo@ wr Hl(oo and
hos A A 1D



G.) B: §9I won<ry  Ben= Tl Ny -AllSr %

S s oper iF ¥ x 39 €20 <t B.<€S,

Vigvally® l.-,/'m“‘
bt 75 !

open 56t oren
Examplés: R (a,b) 15 9P
!sz £x | IIXH<13 3 opeén (Vﬂt/af any not .)
Nt

L §x | Wu<I3 o ope" pode Ly,



S° s open
A el

visvally i - /
has (tmolend ? i ,'4
/ / i

e

6 m) g is closed IF

AN

N
AN

Eramles:  [R:  [abd cled
@ sllixns 13 cled
2% Sx | IMla$t3 B oclasd



T4 7’) [ et V. b namet Vecbor space,

Jot S V.

- 12
X i St an& of S if ¥e 3 yeV st ) y-x]l <&,

Paa'ﬂl’b (y“' can j@f df‘b:h{”f'/(j O/OS(: 60.

[s o Jimt  pomt of M.
ez g\ st etk bl

§L77 5 o Aimit peit of % fx/z.;.-mmyc,\q/w

Eg: Any  Xe€R

The s6y
under  Lhe R, no'm.

The set ot dimdl poﬁaﬁ of Be(x) 13 B



Acbint °
IAZLLY Opon ,ClvaeJ, cc Neither of bet™

R: S° FL30, —
R s> 03V 1430,

[Rz'o S = gl%

SR

Nne/' m Y'\C';"h“-

A%
S: Qx| mn<173 v R,



76%) Closwe ot S 0 27 O

set of al' dwat peirb of S.
§)cenz’~l 1K) o <1 i gxmzl lml,,,s@

Tl‘é’ lefjure o S )5 c(asceﬂ (reguirn a plet)



$() %) Z-é/b E ) E be nomek Vet Spaces,

§:E=>F b conbmvars 155 ¥ OcF  oe, $'0) i open,

Exanp’é : 53: K= R B conbnvas, ‘f"( @, 3)) 5 opea
X = iy, .

—

/Vaney.np(- ; v /R-MR 5 nck cnbinig F'((e‘,)) - g‘x}dz “> 0(6(/
Xis { o jFx<o¢
1 ooF XY -~
Nobs: Tmase of ope seb o nt P
£ R>R 5( (o,‘m)) = [-L1T eck open
x > Sy

N\
A4 NA



Fl'an.'

;;E—)F be cxnbinves,

=; Lst
Lot OcF be ofer
. e 4
2 P . A%
[ogl- X6 E Seh bt y:Fx)e 8. [ TF o suh X exnb F(0) bl qeen

3¢ o Bw) c O,

Ay §6 conbins , 3 I St
H'@‘(‘/ '5-‘(0) ccnbuns all of B;(x)'

NX-xll<d => NFeX)-FOIHICE
Hencr §718) opin

s:: E")F be swh tv v opn d J f—((d) s AN

&. Lt
Wo—itshe Lot XGE. W& wib she f ot o2
Neak b sha  VE DT st NF- xlieg = WS =309 n<e

Eib € cowtt B, (Sew) wheh iy 0P,
few 3J 8¢ 5}(me

Th javes- byt
B epen guh cnbus X "‘(BL(H)U))

That o HXsxll <& = l(y-(?)-—ﬁfxﬂ <gm



