Def. A directed set +4s a set A with
o reflexive (A<a) omd transitive (3545 2 a<?) binary relation € such that
Vo, BEA, JyeA: k< y, <y (4B can be uncomporable)
Ex.*N, R
“neighborhoods of x€X, with U<V & UdV
- {P| partation of [a.bl} 2P, P, with P.<P. © P, 4s finer than P,
Def. Amet 4n X 4s a map ADdr> Xa€X with A a directed set
(gemeralization of sequence)
Def: A net {Xulaea i X converges to x€X dsif
VY ngd. oo U of X Foto€A : Yol Sk, Xu €U
‘A point x €AX ds a cluster point for a met {Xu}uea tf
YU ngd. of x and for any €A 3 BEN with < and xg el
Ex. 0,1,0,1,0,1,-~ (0.|are cluster points)
Frop.
Let Ec X, then x €E 4ff Jeta met {Xuuca CE converging to % x,
and then X €E 4s an accwmulation point of E s
A& net {Xalder converging 4o in E\{x} to x
Remoork: In metric spaces, a cluster point o o sequence
1s the himit of a convergent subsequence. Similarly, o cluster point
of o met s the limit of a convergent subnet.
Def. A subnet 4s q composition of A D= X4 EX with & mew pmap
Bogr dg €¥ A  with B onother directed set such
Voo, €A, 3B, EB with o< dg for any B< g
Recall thet in R™, o set E 45 compact 4ff bounded & closed
Thm. If (X,p) 4s o wmetric space, and ECX, these are eguivilent
"E 1S complete and 'tO‘ta”y bowﬂdcd@(at]‘?n?teLn\,L«:nyl;el}o}cl:ultI;ic} ni s t)
" Every sequence in E has a subsequence converging to o point n E
' Every open cover of E has a finite subcover (¥
é (For X=R", they are equivalant to that E 4s bounded and closed)

Insuch a case we say that E 4s compact.



Def. In (X,7), EcX 15 compact 4f (X):
every open cover of E admits « finite subcover.
Remork = If £:X—=>Y with (X.T)(Y, T) 2 top. space, 4s continuous
ond 4f E<X 4s compact, then f(E) 4s compact 4n Y.
Thm. Let (X.T) be a top. space. A set ECX 4s compact 4ff
every met in E hos a corwergent subret,




