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xe X s o limit Po{mﬁ of & f every open ball contoved at x

coviains o peint ch with v #x, e Veso, B\ N E + ¢

- =
Show thet = is o Liwit point 0¥ E Y / 4 \
& 4

~

iF omd only f % = }“::o Xa  Sor Some X, € E with x,ﬁtx,\‘;—;\/e//\/.
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Showing M xa=x ¢ V€50 _ chow NeN ok b <.
Tl V3N dwx) <k $R<e. i a = %

(€] Ves0, as nl xa=%, thee ensts NeN stk thit Va2 N d oo, x)<e.
Tn porticdr. %€ BN N B hgnee. BN E £ ¢

T[’memfc;, x s o Limit Polvst of E



EY_YI\_< ‘ Thig o,ues‘tion J'ustifies the Torm //limi‘b Pon'h't“'.
o Limit point x is the limit of a Sequents o poirts (distinct Fom %)
Tt s (;[ose\7 yelm‘tecl to ‘Hw concep‘t o c[osW, os clwnnstmtzé

in the next PYO\OW.



Q2) Glven a von-empty sobset E of o matric space (X.d),
its derived set BT C X is the st of Linit points of £ in X,
(@) Show thet E=FEUE
(b) Hence . show that when B = [o,b) € (R, thue E'=Ta.bJ.
Sol) (@) Tdea: Use an equivalont, definition of E os in Frop 24) fiom lectore.
Note thet xcE & Vevo, BNE #¢
& Yero, (BONKNNE #6é or {3nE %4
& xCE o e E & xeEUE
(b) Tdea: Use (0 For [S] and the dedinition oF Limit point For [=]
- B'Clab] ‘ Now twt E=EudE=labd . By ), E'clab),
L (@IS E : Cose 40 xe [0,b) ¢ Note tht X = nrm (xr om0,
whire N €N sueh that x+ %5 <b  Henee 0= x+7 €E . by (Qla), xeE

Cate 2: x=b : Note thet b = y[ivi(b‘?\_jm«'r\‘—\,ww N €N ¢uch that b-15%a

Henee Xa=b-7N €E " L\/ Qla), be E’



Rm\<' (a) S1"OWS E: = U EI 5 peomwle E =E L2k )97 Qocture hote .

—

HWco, E s ched & E=E & E=2E" & E22E

One legh’(: wondes how E' wd 2B are yeloted
* Howeror, (b) shows fut E'¢ 2 in ool (00)= [041 and 2[eb)=fa,b}
- O3b will show tht E'# 2E in gl

* Hemee | E' od 9F are not ”Su}acohcaf‘t“ 05 euch obher



Q3) Givew a non-empty sobset E of a matric space (X.d),

(@) Given x € E', show that Fw ay ¢50, BN E s on infinite st
(b) Hemee , show that whon € = {&\nentc (R1-D, tha E ={0}
Sol)(@) Tdea* Prove by cortradiction, Using the assumption of Limit point.
Suppor.  on the contracy, then there exists €70 suh thet

(B, 0oNKY) N E = fx, 0} ds Fhaite. Chuse 0 <1 dtexlce,
Snce x 15 a Linit point BLON) N E # & Chasse any v e BWMNNE,
as €<g,.ye (BioM\‘LX})ﬂ E hence v =3 Jor some 1<ien L doey) s s
Howewer , dix,y) <2 by assumption. This is o contyudiction.

For sy x € B’ £>0, B.ONE is on idfinte sot.

(b) Tda * Checking whethor o given elomuit is o lint poirt by Qla od Q35
(2] Since Unh=0, by @la) , O is o linit poit of E.

(] Equivalwtl\/ , Shw/i@ YV xz0.x ¢ E’: d’kﬂw— ¢ = lizl >0 thn

(5,100) , x>0, hanee BLONE s Sinite (or ompty).

BE(X)Q{
(0.8), x<0 . By &, xéE - E'={o}
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Rk« (a) is not twe i$ E' s replocd by E -
for example , E=1x}C (X.d), thn xe E, but BitonE ={x}

+ (b) show thit E'2 2E in gl DE ={0)u{x|nen}

- & genupalins Lo the Following setting: = L lneN] £ (x.d),

whae (X)) s a Seguemce of distinct elmfwts with Egﬂw Kn =Y. Then E= i},



