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Heine -Borel Theorem
In (IU, d), d:Euclidean metric

K &R" is compact iK is bounded & closed.

ipts?



Prop. K is compactE)*infinite subset 5 of K, S has a

limitpointin K.

(pts ()) S is an infinitesubset that has no limitpoint.

Then FPEK, I Up:open setcontaining p
such thatp

contains atmostone element in S.

Clearly, EUpIK is an open cover.

=>Ifinitesubcover pup Up' where each tip contains atmost

one element in S
Hence, Ekp contains finite pointin 575)

1=) See rider.



Connectedness

Def:C is connected if non-emptyA, BIC such that

A1B =0 and B1E =9.

Example: y=sin(*)

We



Cantor Set =>
0: [ I
I

I

C=[0.9,9n--fi,ai =0.2)
"

Prop. 1:C is uncountable.

Prop. 2:I is closed.

Prop 3:& contains no isolatepoint.

2:

thee
i.e. Every pointin E is alimitpoint.

(pf)For 0.9,92. ... c], Frso, 7 mal such thatI'm <r.

If we can find a pointin Dim 10,9192..-. an-f\90,9,927, then we are done.
am+1

If9m+1 =0, consider 0.9192...am (2000....) =>d50.91--am 1200...), 0.9, ---am"..)) = 2.E
I(anx =2

So
a,an. . . . am(2222....) =>d(0.9, ---am(222...), 0.9...-amR) ?2.m

X

Example:Whatis A =Ga+B/a, b cd =cantor sett? => [0,2]!!


