
Nets (generalized sequences)

Sequence into XIN-> X.

M x(i) to Xi

Def:Adeed it is a self togetherwith a

relation & satisfyrs BENE) UI,

1) x x x for all a=A (reflexvel

2) xB and BaW= aGW for all such asWAA (transitive)
3) If a,B -A there existsUEA with aY, BAW.

Green

1) +2) almost makes a partial order⑲6 +

=a
=B might not hold,



1) IN,
r,, d2 1, the beats as 2

max(a,,rz)

2) INxIN (a,b) <(c,d) i) ac

b-

(1,6) -(5,19)

(14) vs (2,4) notcomparable.

"



3) Ais a directed set

AxA (a,b,) (a,be) ifa cas

b. Abz

a =(a,b), =(a,bz) V, az
Uz?b,bz

u =(,ve)
4)X is a tap space. Let x- X.

A =f(x) open sets contain

USV if U =V (8 k) is ordered by
revese inclusion).

0, V W=ON WEC => WSO and smilely for V,



Def:LetXbe a set. Aletin X is

a function from a directed set A into X.

Remak:Sequences in Xare netsin X,

Notation:x() a=A

Xa

SxaaA &Exnei
-

ogical properties can be characterial inters of nets.

In metre spaces we can characterize the closure V= X

withsequences. x =I E) thereis a say in V convers to X



Prop: LetX be a top, space and let U=X.

Then xEF if and only ifthereis a net in V

convegus to yo

-Afterbe a directedset and lettoA.

Then the tail ofno inA, T (90),is

2 x +A:xx x3.

A =IN T(S) =Gn+/:n>s)

Exercise: T(ao) is agam a
directed set with

the same or deng.



Def:Let LxxTatAbe a net in X.

Atail of thenet is a notof the form

[xT( for some Got to

Def: LetX be a top space, xEX, and

LaatA a not in X. We
say xc -> X

<xx)acA converses tox) if for
every-

open setU containg x, U contains a tail

ofthenet.



Remark:Conversence is equivalent tofor all open sell

U contains by
there existsto such that

if aNo than XxUe

Expose(xab is a net in VEXconvers to x -Xo

Thn xtTo

Pf: Let0 be an open setcontains x.Since xa -X, U

contains a tail (XaYatT(o) for same dotA and

in particular contains Xco*V.



Converse:

Lemmen LetXbe a top space, V= X, and x =Y.

Then there existsa netin V couversus to to

Pf: LetA =8(x) arded by reverse inclusion,

For each U-A, since xeY, we can prek x-VU.

Consider the not(x0)=8()"
To see that Xp -> Xconsider on open setW

containg X. If UsW (i.e. UCW) than

xo -> U & W. So W contains thetail (Xr>vtT(W) ·
(x)usw)



Prop: x & Y ET there is a notin V convergy to xo

Next up:
f:X -> Y is continues.If

wherever (XaTact is a netin X conness

tosame xthan

(f(xx))x
=A

converses
to f(x).

"If takes concesent nets to comersetwets'

Lemma:If fi X-Y is continues then it takes conversant

its to converent met,

Pf:Let xxxxxAbe a net in X converges to somex.

We need to show f(xx) -> f(x).



Let W be an open setcontains f(x).

Then f" (W) is an open set contung x

and have contains a tail (Xx)acT(0) for same do

Butthen if as so, xatf(w), so

-WeHaveWarmingaflatbattere
Then I is continuous.

Pf:Let V = Y be closed. We need to show

that f"(V) is closed in Xo

Letx=TV). There exists a net

<XaTatAin fIU) concess to X.



Since of takes conversat nets tocornets,

f(xx) - f(x).

But <f(xa))
a+Ais

a netin theclosed setVo

Hace f(x) =Y =Vo

So x =f-CV), and therefore f"(V) is closed.


