
OPEN AND

CLOSED SETS



Interiorlutenistboundary points-
Let X be a net and A EX

.

Intuitively , a point x is either insideof A , ouhideof A ,

or onthebodany of A .

A X



Record
The open

ball centred at x e X with radius r so is

BK ; r) = Size X : dlx ,
z) s r }

The closed tall centred at x ex with radius re O is

Blair ) -- Size X : dlx ,
z) Er }



Let (X , d) be a metric
grace

and let A e X
.

• × eX is an interiorpointofa if BK ; r) e A for some r > o
•

y
e X is an eeteriorpointoft if Bly; r) e Ac for some r > o

• z e X is a boundanypoi-ntof-if.it is neither of the above :
both BH ; r) n At 0 and BH ; r) n Act 0 for every r > 0

Note : Every point in X is exactlyone of these three .

•

x J XA

•

z



• Ao -

- int A -

- { all interior points of A 3
is the interior (No : detour A)

• 2A = { all boundary points of A }
is the boundaries ( NO : randatila )

• At = IA = A u 2A = ((Ayo)
'

is the cloture (No : tillukningenh.LA)

•

x J XA

•

z



Exercise
-

:

For any
A E X ,

we have 2A = 2ft )



let IX. d) be a metric grace .

A E X is opere if A
= A

°

A EX is ops if A
contains none of its boundary points .

A EX is opere if An 2A
= 0

.

A E X is opens if F x c- A there is rome r> O n it . Bk;r) EA .



Let X ,
d) be a metric space .

Be X is closed if B = B-

BEX is closed if B contains all of its boundary points
B E X is closed if 2B E B .



Exercise
-

:

Some out A EX is open iff A
'

is closed
.

Some net B E X is closed iff B
'

is
open .

Hint : the the previous exercise .



The open
ball Bekir ) = {ye X : dkiykr } is open .

The closed ball B- Kirk {yell : delay ) Er } is closed
.

Proof .

.

Recall that a net B is open iff F x EB •
z

F r > 0 such that Blxjr) EB .

3
"

!? . -
•

×

Let ye Blxir) .

Let s -- r - dlxiy ) .

Then s > 0
,
and Bly ; s) E Blair) .

Indeed
,

2- c- Bly ; s ) ⇐ dlyizks ,
no

dlxiz ) E delay) t dlyizl a dlxiy ) t r - d lay ) -- r .
•



Let A E X .

Then A° is open ,
and F is closed

.

Tof : Recall that Ao -- { all interior points of A 3 .

Let xe A .

Then x is an interior point of A ,
ro F r so

much that Bk ; r ) EA .

Effie : im:*.. no
Bly ; s ) e Bk ; r) e A

if s
-

- r - d lay ) . Hence , y c- A ? Ba

Exercise : A is closed
.



Let FE X
.

Then TFAE :

lilt is closed

Iii ) if Kuhn is a requena in F converging to XEX ,
then xef

.

lil⇒ : If x¢F then x E F '
,

which is
open ,

no 3- r > o

mich that BK; r) e Fo .

Let NEIN much that xn E BK ; r ) tf n Z N
.

Then both Xu EF and an C- Blx ,- r) EFC

g



Let F E X
.

Then TFAE :

lil F is closed

Iii ) if Kuhn is a requena in F converging to x EX ,
then

xef.li/=lii#:Let X E 2F
.
Then both Bk ; r) nF * 0 and

Blx ;D n F
'

t 0 for every r > 0 .

Then for every n c- IN
,

there is meme xn E BK;ht n F .

Moreover
,
dlxn

, x) c th Fo O
.

Hence , xnG X
,
no by Cii)

,
x EF

.

Ba



QUESTIONS ?

COMMENTS ?


