
Closed set : Contains its limit points .

( c is a knot pt. of A if HE>0
,
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Bounded set: AE IR

There exists some MEIR such that

lat E M for all aEA.
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Def: A set KEIR is compete if

it is closed and bounded
. [ Provisional]

E.s . Closed , boarded intervals are compact .

C- is .
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Prop: suppose KEIR is compact .
Given a sequence ( aca) in K there

exists a subsequence ( ace;) that

converges to a limit in K .



Pf: Let Caa) be a sequence in K.

Then since k is boarded the
sequence is boarded . By B- W there

exists a subsequence ( aki) converging to

a limit L . Sauce K is closed, LEK.
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If
⇒ c is

of flint point

If A es closed and Ca) is on A- ad

+→ a ten C C- A .



This property is called the B- W property
↳ of a set : every seq. in the set

has a subsequence that converses
to a land in the set

--

we shoved compact sets tune the B-W

property .

We'll show not compact⇒
does not have BW properly .



compact ⇐ dosed and bounded

not compact ⇐ either not do send←

not boarded.
-

we'll show:

a) Not boarded ⇒ does not huey

BWP

b) Not closed ⇒ does not here
Bwp



a) Not boarded ⇒ does not huey

BWP

A- E IR
,
not boarded.

For all n E IN there exists an EA

with / ants n . n
, < nuns Cnt L - .

-

Ian; I > Nj 's j

↳ not boarded
.

⇒ atonement



b) Not closed ⇒ does not tune BWP

↳ There exists a limit point c , # t.

So there exists a sequence

(xn) in AVB with a - c.

If A had the BWP ther Hard
would be a subsequence Xnk that converges

to save a c-A . But Xnk- c also

and by uniqueness of knits a = co ⇒⇐



Upshot : A set is compact ⇐
it has the B-W property .

-

Prop: suppose f : K → IR is

continuous where k ER is compact .
They f- (K) = { f Ca) : a Ek} is

compact .
"

The continuous image of a compact set
is compact!



Pf: ( via the B-W property).

Let Lyn) be a sequence in HK) .

Then for ende n c- IN there exists
in Ek with fkn) = ya .

Soucek has the B-W property
there exists a cave sent subsequence Esa

for scene a Ek . By continuity of f-
f- ( xn → f- Ca)

.
That is



Yuk- f Ca) c- FCK) .
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