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Open Sets

Intuition:"something near"

In Calculus, we define himf(x)=4 as:

x+a

VExo, I do, such thatFos/xKd, ->15(x-f(x)<
xNf(x) =f(x) =Na(f(x))

Def:Aset i is open
~

w-neighborhood

if UxcW, Erso, such thatNr(x) =9x1,d(x,x) < r) & W.



Closed Sets

Intuition:SanF, closed, converges.
->SimaneF.

Def:Fi is closed if all impoints of Is lies in E.
↓

p is a limitpointif XG20, E xeF such thatxeNr(p).



Examples ofOpen & Closed Sets

1.Nu(x) =(x1,d(x,x) < r) is open

(pt) For all x'ENr/x), take r=r-d(x, x'). We want toshow:

Nr.lx') NeIX). Fx"with Mar'=> dxar.
x"cNv(x)) x"ENr(x)

Since d(x",x) -> dIx4 +d(x,x) < r+dix,x) =r, we are done.



2. Ois both open & closed.

(pt) Suppose p is notopen. Then, Ex&P such thatFr>0, Nr(x)*4.

Butsince o is empty, no such xexists. Thus, o is open.

suppose p is notclosed. Then, I dan?P such thathiman=a&P.

Butsince Iis empty, no such any exists. Thus, o is closed.
*



Proposition 1. Finiteintersections of open setsare open.

(pt) iis open for 12i?h. E) FxCWi, Iri,x >0 such thatNri,x)-:
We wanttoshow, Wi is open

=>Fxei, E, st. New Wi

Pick r =min rix, then Ne(x) & Nri,x (x) < W:Vi

=>Ne(x), Wi
Remark:Some intersections of open setsare notopen:

For example, M i,i) =(03 is closed,
in t/N

(others are neither open, now closed)



Proposition 2. Anyunion of open setsis open.



Proposition Iis open ES
U is closed.


