that P is a cluster point for §, if every open set contain p contains
another element g in S and p # q

j.eforanyopenset U;peu (U~{p})nS + ¢

we will denote the set of all cluster points of S by I(5).

(§=5v [(S) is called the closer of S)
I(S) ={p : pis acluster points of S}
Example:-

1) S=(ab) , X=R ,find I(S)

p
< —t—t>r—— (1)
a b
P=a
< € R (2)
a b
p
A 3
a b

~ U8 =[a,b] = S = [a, b]
a) Ifp €S, thenany openinterval U, 3p € U we have:-UU — {r} n

S+ Q.
b) If p = a, then any open interval U contain a = p satisfies =Un

S %
) Forany peR—[a,b] , p#a,then 3U=(p—4d,p+d) ,

UNS=¢ and d =1]a—np|
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i Sl B | 1
y LetS={1.3.3.5.~2 ) g :
f 1 , TEN takeU—(_l__l_) =
)]P ’ n+1’n-1 n

lfp:t— , P # {0} ,if p >, 3U_(n“ =), -
p

- i
<
0 1

2
ifp>2,30= (3, Danduns=p

n

¢) fp<0, 3 U= (~0,0) |, p E(—o,0)and UNS =0

=

d) If p = {0}, then any open set (interval) contain 0, 0 € (— —)
and UNS # Q.

€

Since Ve, >0, 3k € 7zt st 0<;{-‘<52 , %e(——e,g)

. 1(S) = {0} only zero

§=Sul(s)=5u{0}= {01 S-S AT
I($)={0} 5

S not closed.

3) Let (X, d) be a metric space and S be any finite subset of X, then
($)=9 | '
Sok:let S = {x, ,x,,--,x,} X Jdetp € X,if pe S, then3t €

N 1<t<n st p=x.
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L) =T Vi=12m

Let € <MIN{T, 7,75} & B.(p)NS=¢ |,
- p isnota cluster point

U8 =0 and S=Sup=35.

4) Let Q be the set of rational numbers in R with the usual distance.

a) Ifp € Q,thenany open set (open interval) U, s.t p € U we
have:- (U — {p}) N Q # . (By the density rational number)

b) Ifp&Q - pe€Q’,thenanyopen set (open interval) U such
thatp € U,wehave U n Q + . (By the density irrational

number)
“UQ)=R and § =Qu L)
=QUR.
reg . s€EQ’
———— S— ; —> R
(H.W[

find 1(Q"), 1(2) ; zcR.
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