Adherent point

Let (X, T) be a topological space and A € X then a point x € X is called an
adherent point of set A iff every nbd of x contains at least one point of A.
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find all adherent points of the se

Example- Let X = {a,b,c,d,e}and T =\b}, {cm‘d\a, c,d, e}, X}

Solution- For point a:

Thus eve
adherent point of set A.

For point b:

T —nbds of, point b are: {b},{b,d, e}, X
In which  {b} contains point of b of A = {b,c,d}
{b,d, e} contains points b and d of A = {b, c,d}
X contains points b,c and d of A = {b,c,d}

Thus every nbd of point b contains at least one point of A




~ b is an adherent point of set A.
For point c:
T —nbds of point c are: {a,c,d,e}, X
In which {a, ¢, d, e} contains points c and d of A = {b,c,d}
and X contains points b,c and d of A = {b,c,d}

Thus every nbd of point ¢ contains at least one pw o
—

~ c is an adherent point of s R,
el [V
For point d: e =

T —nbds of pointd are: e} {a,c, eh

In which {d, e} contains point d

{b,d, e} contains p

{a,c,d, e} contai

For point e:

T —nbdsof pointe are: {d,e},{b,d,e},{a,c,d, e}, X
In which {d, e} contains pointd of A = {b, c,d}
{b,d, e} contains points b and d of A = {b, c,d}
{a, c,d, e} contains points cand d of A = {b,c,d}
X contains points b,c and d of A = {b,c,d}

~ e is an adherent point of set A.




Isolated point

Let (X, T) be a topological space and A € X then a point x € X is called an
isolated point of set A iff

i) xeA

(i) There exists at least one nbd N, of x which does not contain any other

point of A (i.e. x is not a limit point of set A)
—
i.e (Ne—{xHDNA=0
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Condensation Point

and A C X then a point x € X is called
contains uncountably many points of A.

oint of set A is a limit point of A.

Note —(i) Eve is an adherent point of set A but converse is not true.

(ii) Every conde ion point of set A is a limit point of A but converse is not true.




Let (X, T) be a topological space and A c X then a point x € X is said to be an
interior point of set A iff A is a nbd of x i.e iff there exists an open set G such that
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The set of all interior points of s
NBEE - 4" < 4

x € A° = x s an interior point of set

Proof - x € A” & x'i$ an interior point of set A

< Aisanbdofx

< Janopenset Gsuchthat xe G Cc A
& x €U{G c A:G is open}

Hence A =U{G c A:G is open}




- - Let (X, T) be a topological space and let A c X then
(i) A" is an open set

(ii) A" is the largest open set contained in A

(i) Aisopene= A" =A

Proof — (i) x € A" = x is an interior point of set 4

= Aisanbdofx

L g,
= G c Ais nbd of each of its poirw:\[s op

= Ais nbd of

o

=>Ai
(ii) Let G
sothat x
since G is open, a nbd of x ,consequently x is an interior point of A.
i.e. x €A
Thus we have shownthatx € G > x € 4

~ wehave G c A’

Hence A" contains every open subset of 4 and therefore it is the largest open
subset of A.




(iii) let A be open

Then A is open = A itself is the largest open set contained in A
But by (ii), A° is the largest open set contained in A. Hence A" = A
Conversely let A" = A

Since by (i), A” is an open set

Hence A is an open set A‘
N
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Theorem - Let (X, T) be a topological sﬁnd I

X =X,0 =0 \ ‘\
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f X then

(i)A" c A

(iilAcB =2 A cB

(iv)A"UB" c (A

VJ(ANB) =4"n

(i) x € A" = x is an.interior point of set 4
= Aisanbdofx
>x€EA
Thusx EA > x€A

Hence A° c A.




(i) LetAc B

Then x € 4" = x is an interior point of A
= Aisa nbd of point x

= B D Aisa nbd of point x

= Xx is an interior point of B

>x€RB
. wehave A" c B’

ThusAcB=A"cB’

To prove

ior pointofset AN B

openset G suchthat xe G c ANB

= JanopensetGsuchthat xe G c Aandx € G C B
[Using (i)]

>x€Aand x €B’

>x€ANB

Thus x€(ANB)Y' = x€A NP’




(ANB) CA NB o (ii)
Toprove A 'NB° c (AnB)":
Let y € A" N B’ be arbitrary, then
y€EA' NB > yeA andy €B’

= J open sets Gq,G, suchthaty € G, andy € G, C B

= J openset G; N G, such that y €6, N ANB
-

= y is an interior point ofAk “
AV R

=y €(ANB) | \ \\\

Thusye A 'NB = ye(ANB

A NB C(ANB)  iiBieeeiiatiinenenn, i)

From (ii) and (iii) we h




