
f : X-> Y is continues iff

Whoever LaYet is a not in X covery#to some X

Then <f(x)
Let

converses to f(x) .

"f takes conversat note to convergent nets "

Lemma: If f : X-Y is continues then it

takes conversant nets to convergent nets.



Pf : Let (xaYget be a not in X conversig to x

Job : Show (f(x)
Let

conceses
to f(x).

Let O be an open set in Y containg f(x).

Job : Show a tail of Lf(xalYet lies in U.

Let W = f"(U)
.

Since is continual, Wis open MX.

Moreover, XE W .

Since Xa- X There exists

do such that of a do then XaEW.

Thu if di do then f(x) = f(w) = U .

In particular, U contains a tarl of the not <FHA



Leuma : Suppose f : Xe Y such that where Latex converses

to x
, <f(xKatA converses

to f(x) .

Then f is continuous
,

Pf : Supposef has the assomed properties. To show

is continues we'll show that The preingesof closed sells

are closed.

Let A: Y be a closed set
.

Let xeA).

Job: show xEf"(A)

Since X-FTA) The is a not Explin "A

conversing to X.
.

But then f(xp)-> f(x) ·



Since A is closed and since [f(xp)] is a not in A
d

conveying to f(x)
,
f(x) +A. the closedset

Hence X* f " (A), B

Next HW : You'll characterize Hausdofness using nets.

X is hunsdorff if conversant netes have unique
limits

Today: We'll characterise compactness using nets.

"A set X is compact iff every not has a conversant subnet.
"



Subnets : f(B) = ap
Let A ad B be directed sets.

Bepd

We say a map f : Be A is

· increasing of wherever BBiB, f(Bf(R2) in A.

· cofinal it for every -A there exists BeB

such that f(B732 .

Def: Let <XeA be a not. A subnet of

this not is a not of the form <XI(BLYBEB
where f : B- A is an increasing cofinal map between directed sets

,



A =NB= f(B) not banded- above
f : B-> A marais, cofinal

M

# strictly increases

1t1 23 13-1 4e4 Se5,-..

Ex3 E*-

Subsequences are subverts but when B=A= IN

a subnet need not be a subsequence.



B = Ro A= IN

N
f : - > A

f(R) = LB) ↳
⑳

F(0) = 0

f (0.6) = 0 me IN
f(ll =

f(m) =mi,mf(1
.3) = 1

< XnYneN <XactYzERyo



f(B = a (XaTaet [apBeB
↳

ap ↑
f(p)

LetX be a topological space and let <xaYet be

a not in X .

We say xEX is a cluster point

of the not it for every open set V contains X

and for every NotA the exists X-A with

X No and XxE U .



①
o

&
o

· Xa 27, %0

Bef: We say a not <xaYet is frequently in U

if for every Loft there is2 do with XaEU .

Xn = (()" U = (t , z)
-

↳ 3/2
n % XnEU


