
O: X- Y
Lenna : A quotiated a Lindelof space is Lindelof

Consequence : If it : X- Y is a quotat map and

X is 22 countable and i is locally Euclidery

Man Y is 2nd countable,

2nd countable => Lindelof

=> Tis Lindelof + locally Euclide5
=>2 countable. L



Pf at Lemma'

Let EUaBact bea open cour of Yo

Consider the sets &" (Va)Baxt · Observe

X = +(i) = +T)) =UL
and here we homeon open cover of X.

Since X is Lindelof we can reduce to a countable

subcomer [(Wan)3



Then Y = + (x) = i)((U)
4

↑ = (
"

(U)sorjective surjected,
= UVak

So EUa3 is a countable sabcove.



Connectness :

Def : Let X be
a top space.

Accuration of X is a pair of disjont monempty open sets

U, V sub that UUV = X . A space isdconnected

if it admits a separation, otherwise it is connected.
-

E
-g . I & R U = Ezet : z713

V = Ez : z-13
.... - - -)

I connected ! 1

Q U = Q1(-00,)

v = Q1(n , 0)



Prop IR is connected

Pf : Suppose UE is open, UF , UFR .

Job : show U is not open.

Pick x + U and pack yeU? We will assume x<

The cose y < X is peered similarly.
Let W = Ewer" : x<w].

Observe : W as yeW and W is bounded belay

by X .
Here We admits an infima Vo

--

--
-



From elematay alalysis each set [Ev +2) intersects W.

uf E

In particular (v-C, V+) intersects W for each 220

and therefore v Int(0). But U is open, so ver?

Since v = infl,
the entire internal [x

,
v) lies in U.

Herse
an
intere (r-E, V +2) intersects U and have

v Int (02)
,

Since vaU
,
U is not open
-

If X is homemarphic to Y and X is connected

so is Y
.
=> connectedness is a typological

property



Cori open
internals in 1 are connected.

Prop : If X is connected and fixeY is continuous

and sorjective then Y is connected.

"The continues image of a connected set is connected "

Pf : Suppose f: X-Y is continues and Y 13 disconnected,

Job : Show X is disconnected,

Let U
,
V be a separation of Y.

Consider f
+(0)
,
f+ (v).

These are : a Open continuity



· nonempty surjectivity

· a court X

X= f
"

(Y) =f (OUV)
= f

+(0)Uf(v)
So they for a separate of X.

I

E61] is connected because it is sin (IR)
~

mak
: A space X 13 converted iff the only subsets

of X that we both open and closed are X and $.



Prop : If AX is connected and of Hard V are

disjoint open sets inX such that AUUV

Then either A U or AEV .

PF : If AlV and AlU one both monempty
then they from a separate of A.



Prop : Suppose EtaBaey 1s a collection at connected sets inX.

If 1A2 0 Then UA
,
is connected.

xEI

CA union of connectedsets with a point in common

is connected

#I An

ob



iii)/A,
connected

.

↑ comb space


