
Observe : The bounday of A is closed.

There is mother w
to express this.

I" = Ext(A) = 1 = (Ex+ 1)
*

#" = Ext(Au = A = Ext(At

So : GA=l

= Ext(A)" (Ext(A)
= (Ext(A)0Ext(A2)]a
= X)(Ex+ (A)(Ext (At)

Moreove : x- Ext)> -UEN(*)
,
Uz(AY

= -Uef(x) VA

ET Xe Int(A)
.

So 2A = X) (Ext(A) (Int(A)).



What is the bourdy of QER? Q.

(Evey point of R is a content pointofD anda

Text : prop
2. 8 contains a number of

related interrelationships , whichore left as
exercises. You must proce these before

Using .

Defs aitof
a point aside from X.

(Note x may or may
not be in A)

Execuse : Every limit point of A is a contact point
of A.

If XA
,
x is a limit point ofA

ED X is a contact point of A.

What's left over? What are contact points that
one not limit points. Suppose xIs one of these

X- A then
.

And -0 - 86) UNA = Ex3.



Dof: We say xeA is an odated t o A

If 7 UEU()
,
UNA = Ex3.

Exercise : Theset
ofStart points of A is the

disjoint union of the limit points of

A and the isolute points of A.

# &

date
=

Exercise: A set A is closed iff it contains
its limit points.

Chint contact points not in A must be limit points)



Def :

A set AEX is Adese in X if = X.

E . g. Q R

Every point of X is a contact point of A.

Every point of X is adjacent to the points ofA.

~is new everythings

Continuity.

Recall

Def : Let fix- Y be
a prop between metric spaces.

Then f is continuous if wherever nex in X,

f(x)-> f(x)EY



Prop : f :X-Y is ats ET it is ats'

Pf : Suppose cts' and suppose intp in X.

Let 270
·
Find S so f(Ba(p) Ba(f(p))

.

Find N so na N=s PnEBa(p) .

Then if 13N
,

flpm) = f(Bs(p) = Ba(f(p)) .
So f(pn) -> f(p).

Now suppose not cts! So there exists eX,
and aso st for all 530

, f(Bs(p) # Baff).

For each n
, pick PpEByn(x), f(in) * Ba(f(p).

So
Prep but so flie to flp).

So not its.



Third characterization.

Def : fixes Y is ct's if wherever US Y is

open f(p)EX is open.

Recall : f"(W) = Ex : f(x) @ W3.

f(A) [WE> AEf"In)

Prop : cts'E) cts"

Pf : Suppose ats' Let US Y be
open

Let pet(U) · Pick >0 with Ba(f(p) -U .

Pick & with f(Bs(p) = Ba(f(p)).

So Bs(p) = f"(Ba(f(p) = f + (0) · Soft(0) is
open .

Now suppose cts"
.

Let peX and consider U= Ba(fip),
which is open. Now pef" (0) , which is open

in X
.

So there exists 230 ad Byp) f"(0)

SoI iscts!



So there is a characterization of continuity for
matric spaces solely in terms of open sets (cts").

Def : Let fix&Y be a map
between top spaces.

The fisatmous if for
every

U
open in My

f"(V) is open
in X.

Eig : 1) Every map that was continuous before
you knew the

definition of topology.

2) Constant functions
.
(f" (0) = 3 % (

3) Id :XX (f = 0).

4) A composition ofcts functions

XEz
↑
j

(og)
"

(0) =Ex=X, g(f(x) =U]
= ExcX : f(x) + g

+ (0)3
= 2x( X; x( f (g+ (0))
= f"(g" (0)b) open, open,


