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Th5 If X is a metric space and ECX
,
then

(a) E is closed .

( b) F- = E iff E is closed
(c) ECF for every closed set f- CX F E CF .

Rk : E is the smallest closed subset of X
that contains E .

Thm.2 Let E be a non-empty set of real
numbers which is bounded above . Let y = supCE) .
Then y C- E . Hence y C- E if E is closed .

Proo If YEE ,
then clearly y E E

.

Ify Cf E ,
then y is a limit point of E is

what we want to show .

Since y -- sup CE) , F X C- E F y - he KEY forh > o
,
otherwise y -k would be an upper bound of

E . But then y must be the limit point of
E . ⇒ ye E

' CE .

Hence in both the cases
,
we have ye E -

*
* Let Ee ca , b) , 7=112

'

,
11=1122 .

Then E is open in IR
' but not in 1122

.

In general , let E CX
,
where X is a metric

space .



E open in X implies
if PEE ,

7870 a dcp, er, qe x
µ
QE E '

E is open relatives if
for PEE

,
Fr >o z dcp , er, get
it,

ofGE .

Th7 Suppose XCX . A subset E of X is

open relative to T iff E = ThG for some

open subset G of X .

Proof ¥ Suppose E is open relative to T . Let PEE .

Frp -o a dcp, q) erp , get ⇒ qe E .- CD

Let Xp = { off X : dcp, Crp } .
- C23

Let G = U Xp .
Obviously , G is open in X .

PEE
Note that p exp f PEE . Thus Ecp Vp = G

Since we are given ECT , we have
E C G n T - (37

Note that from C ' ) and c 23
, Vp NYC E V- PEE

⇒ U (Vpn T ) CE
p C- F-

But Upe , pm ) =⇐±Vp ) n' = G ht .



⇒ any C E - (4)
From (33 and ( 47

,
we conclude EEG ht .

" "

⇐ Let G is open in X and E -- ant .
Then by the defa . of an open set , for each

p E
E
,
7 nbhd Vp 3- Up CG,

⇒ Vpn x c G AT
⇒ Vp ht C E

⇒ for each PEE , Frp 70 7 dcp, g) Erp ,
get ⇒ QE E .

⇒ E is open relative to T . Mex

-COMPACT SETS-
Defer

. Open cover : An open cover of a set F-
in ametricspace X is a collection {Ga}
of open subsets of X F E C Y Ga .

Defy. A subset K of a metric space X is said
to be if open cover of K
contains a finite sub cover .

Eg . A finite .se.tn - is always compact .
' -

-

suppose KCUGA
' )

Then K will BE
t.compact if F'

÷
.
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