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Propeskies § Closed Balls

Theoeem - .
Le} (X,J) be @ me*-.‘.lc S‘oa.ce.
(ty ¢ and XK ate closed 8eds:
2) BRanite umen o r_\oseé Se".s' Ky closed.
(3) A_ﬁLH’q;,J inke gsechion of closed seks

IS clds ed -
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() To frove thd @ 8 X aze closed sd-;f
Tt ir we hae b peove Hhed ¢C S X~ aze
0‘>Cn Sb!ﬁS

= ¢ \S C\bb&s Sc}‘

'Snn\\clt\,j, 7§C = ¢ e} _
we know Hni} 95/ s open s
= %K€ ir o|oen sek-

Thus g & x er. sJ&-”&r a.;;u LoH\ open §c|oSeJ'
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(2)
\-E* Yl,F)_)"'/Ff\ be m C,\D.MA SuLSC‘T J\ X.
ld F= RURURsU - Ufn

o Show o | \ & - . ‘
T“\(AL \ u‘wc ‘l;‘m‘: h(:a:\mo wat Foir opev sd inX.

C
FC= (FURURU-VFn)
BJ De—W\oeguRs hm;c
(AuB)E = A°n8
Fo- Fagnpnnf
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smee W, F, -, b ate closed subseb 4 X
R ,-‘-,Y; ate open sels -
We kwow Hhd, 53 {heogem in open sehr
Fnite inictsedion & open sebm ir opsn -
= FC=F,Cancn-—~nFnc ir ope»-
= FC i open
= | ir cose sd-

'ﬂmr !—im\-c wnion 04 c\zs.s:é selm ir c\d&c:&
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(3) A.fja\lﬂ\'r&j ioteeseckion df closed scks ir closed.
Let ?: ‘Hf.‘ \ °€£Il be a km\'\a - closed sd-

T i He imé:ck-ing s ML\'(_\'\ moy be 'Ll'm'\'ca

ot '\‘n)h'm'\-c.

To show u\a) For closed )
e nsides c
e

TeT



Lecture 3 : Unit Il : Sequences Complete

Metric Space

BJ De-l‘/\otéqﬁs Lawo
(anef = A VB
FS = UR
«ET
o odwed in X
= T& is opem in X foe 46T 0.
We know Hal, A_E]Mhl‘g union d— open &
Vv open

¢ )
= D IS open:
«ET
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= Y—t ir 0‘961‘).
= } ir closed-
'\\‘\ur qrja\'\tug in\-cuc&*m\ rA' c,\osJS&‘if‘ C‘dSct\-

() Adbbagy uniew & dosed 5y meet mol e clo..\nJ
1d x=R d= urud naeic ot standae) mduc.
ld Fo=lo,i-F] te »eN.
Fo ir clased Sc:Q e ik cnnrle;nen'['~
Fnc = (-=,0) V (-5, @)
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Fnc Vr o wnion 4 open (n\ttvdr
8 hwie i open -
Considet, C U Tod]

néEN
= [0, 4
whidh ir ok closed -
(2) T\\cze qee s in a meeic Spae whih ase
neibhee open Mog closed-
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Yoz tum‘s\e -
F=1lo,"] ¥s nkb csed as ibs camrlemm\—.
Pl (-e,0) U [V, ») does wol  cntadn
any opee bodl  (entered d | or
B(1,&) = (1€, 118 (vokewins point <1

whidy doe> not éJang_ b FC.

‘\'ﬂ-in an

hee L iv mob open @y F dves mob com Y
DE::\ id\)icgt:;rc:eb F O ax B E)=(~2,8) é\n)—"u
poivf <0 whick der naf- bdang ko T‘éﬂus P is) nejhes

pen Mag
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_“—wtotem = _X'n [+ ) ‘me’ruc S:lce) qu;_a c\osoé badl
15 o cdosed s+
?5001,:- L (X.3) be o mauc space -
1d pex be athilaty point 5)
2 E o be any Posi\-ivc 2ead wumbet.
ld F=BIp,el=closd bl tentezdd & p
5 zadius T
pBlp, el = ] zex | dz,p <6l
We will pEsve ot F€ 1y open
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FO= J zex|d@p >&}
Le I.E,Fc be any ‘mi'ﬁ,

d(z,p) > B

= Hz,p—E 70

Take S =40¢pl-€ .
We Wil FEWL Hhat B(z,8)E F

Le aeG(zjs)
= $0¢y¥) <S
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By Ydangulag peopeely o meltic space X
Yo, p) € Yy +3LE,P)
< S+ 3,
SR > d0yp)- S
’ BZ‘P)S = &z"C]P)—E i~ G E’:’&l“'f’)'

dy,p) >

c
> yetf .
= 13(1()3)9

_% F'C i1 DF““' Hi\q’c E\jz_;# Clﬁ.&d‘ Ld.”

a Qs S



