6" Lecture

Exterior Set La Al de ganall

Definition (1.7): Let (X,t) be a topological space and E c X, we define the

exterior of a set E, denoted by E* or e(F) as follow:
E¢={x€X:y€E‘},ie E¢ =E®

Example (1.11):

Let X ={a,b,c,d,e}and t = {@,{a},{a,c},{a,c d},{b,c d, e}, X}

Find the exterior of the sets A = {a, b,d}, B = {c,d,e},and E = {b, e}.

Solution:

A={ab,d} = A° ={c,e}

The open sets contained in A€ is @

> A= U 6=Up=0

V GCAC¢
=>A°=0
We have
B ={c,d,e} = B° ={a,b}
The open sets contained in B€ are @ and {a}
= B¢ = vchcG = @U{a} = {a}

= B¢ = {a}

We have

E={be} = E°={a,cd}

The open sets contained in E€ are @, {a}, {a,c}and {a, c, d}

> E¢ = L G =0UlalU{a c}U{a c,d} = {a,c,d}
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Corollary (1.3): If A, B are subsets of (X, 7). Then
(i) g¢ =X
(ii) A¢ c A€
(iii) B¢ = B¢
(iv) (AUB)® = A°NB°
Proof:
(i) ¢ =0 =X =X
(i) A = A€ c A° = A°® c A°
(i) B= = ((B°)) = (B*")" = B = B
- B¢ = B*"
(iv) (AUB)® = (AUB)®
= (A°NB°)°
= A“NB® = A°NB°®
» (AUB)® = A°NB°

Boundary of a Set de ganall 3gan

Definition (1.8): Let (X,t) be a topological space and E c X, we define the
boundary of a set E, denoted by E? or b(E) as follow:
EP = (E°UE®)*

[

Note (1.1): E? = (E°UE®)° = E“°NE" = E“NES = E“NE =E — E°
= EV=E —E°
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Example (1.12):

Let X ={a,b,c,d,e} and t = {@,{a},{a,c},{a,c d},{b,c,d, e}, X}
Find the boundary of the sets A = {a, b,c}, B = {b,d, e}.

Solution:

A ={a,b,c}

The closed sets are X, {b,c,d, e}, {b,d, e}, {b, e}, {a}, O

A= N G, whereF is closed

V FDA
=X

A = VGLJcA G, where G is open

= QU{a}U{a,c} = {a,c}
Hence
AP =A- 4

=X—{a,c}={b,d, e}
We have
B ={b,d, e}
B = VFﬂDB G, where F is closed

= XN{b,c,d,e}N{b,d,e} = {b,d, e}
B°= U G, where G isopen

V GCB
=Up=090
Hence
B? =B —B°

={b,d, e} — 0 ={b,d, e}
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