
The components of itare called cordinates

-Hip(H(0,h(p)
Chapter 3 New spaces from old.

Given a subsetAXwe'll puta natural tapology asA.

We're already seen thatof UX is open, it has a topology
consists of theopen sets in X contained in U.

If Xis a metic space and AIXthen A inheritsa
metric and has a metre space tapolcy.



A setWin a mature space is open
if

for all SEW is 230 sits Br()EW.

IfA X < metric space and att

B(a) =BY(a)1A ⑮0↓ =EXtX:x+A,d(X,a) r3
Excaid(x,a)cr]

Suppose USAis open. They

V =V BF(a) =V(BRae)

=[VB(a)]A



=81A
↳

openin X

Every open set in A is the intersection ofan open setin XwithA.

Conversely suppose ECXis open and letU = 51A.

Ifa t 0 then at I so the exists as with

B(a) =F. Butthen a =B(n)(AEjrA =U.
-

↓

BV(a)

acBrt(a) =0.

So U is open in A.



Open setsin Aare precisely open setsch X intersectedwithA,

Def:LetX be a top space and letA=X..

The subspace topolasy on Ais

=A== U1A:O is open m x 3.

Exercise:IAis a topology

Properties oftheambientspaceX are after inherited by A.X.

Prep: Suppose X is Housdoff. Then A = Xis also Hausdoff.

Pf:Let aqzGAwith atar.

SincexisHansdofweanfoloversets
visitthe



LetUi =G.NAso Oiis open in A.

Clearly each ai70; and the setsOr are disjoint.

1

Prop' If B is a basis for X and ifACXthen

B =EB1A: B.B3

is a
basis for the subspace topology on Ac

Pf: Observe, by thedefructions ofthe subspace topology and the

fast thatelements of me openin X, each BGB

is open in A. Moreover, suppose US Ais open and

at 0. There existsI open inX, arch that0 =ENA.

Since is a basis for X there exists B+B such

thatat BE. Butthen atBNA =0rA =0.

Since BNA-B, B is a basis,



Cor:If Xis second contable and A = X

Men Ais second contable.

Exercise:It Xisfirst contrible and ACXta Ais 1centable.
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Note:IfA=X and X is ametric space than-

poe top on A is precisely themetic smae toan A.



A =BcX

↳ has two topologies!

A =B so Ahas the subspace tap as a subsinceatB

-B

A =X, 2x Are these the sana?

"Characteristic Property of Subspose Topology " /
A =X

As X

iA(a) =a



Is IA continuous?

Suppose I is open in X,

in
+(F) =5a+A:i1(a) =53

=EctA!ac F3
=JNAwhich is open in A.

Yes, IA is continues,
=

In fact, if Ahas a tapology and isA-Xis

continue withhaspectto than TACI.
↑

subspace

The subspace topology is thecounsesttopology on
such thatIAis continuous.



Consider a function of:Z-> A

othertop space,

X
I
~

·
9

↑in I =i of
-

z- A

If f is continuous then is a composition ofcontinual

functions and is hence continues.

What if I is continuous?Is continuous?

LetUSAbe open in A. The 0 = 01A

for some open set U in X.



Butthen

f"(0) =f" (F1A)
=f"(i(y))
=(i1of)

"

(v)
=F(j)

which is open in . trsef is continuous,

Prop (Char. PropertyofSubspace Topology
If Xis a top. Space and ACXthan a map

f:z - Afor some topspace Zis continuals

if Inof is continuous,



11079is
z
π

A

↑A one continues.Ifthatare continuous

it thoughtat ascontinues into the ambient space.

-e:
we am restrictcodomain withoutaffecti
continuity,

If f:Z-Xis continues and f(z) =ACX

then F:Z-Ais continuous,



On the otherand, we an also restrict domains and preserve

continuity.

Prop:If f:x -> Yis continues and AXthn

flAA -
Y

is continues,

Pf:f(A =folA.



A =BcX

Is zB =2X?

idBX:(A,2B)e(A,zX), idBY(a) =a
id*B:(A,v)- (A,kB),id*P(a) =a

Clearly idB* is a bijectors with inverse inB.

To show IIB = ifsuffices to show

idBX and id xB
one continues,


