
Compact set : closed t boarded.

A EIR
.

boarded AE EM, MT
for some M> 0

closed set: a) contains its limit points

b) every convergent sequence in A

converses to a limit in 1-
→

a

c) complement is open
VEG)

fees



A- = ( o, I] is not closed.

O is a limit point of

A- that is not on A .

x. = In xn→ O EA

-

Bokaro -Weierstrass property

Every sequence in A has a subsequence

that converges to a limit in A .



Compact sets have the B-W properly.

A
, compact

( xn) in A .

A is compact⇒ boarded

⇒ A E EM
,MJ for
some M

⇒ 1*1 EM for all n
.

By BW there is a subsequence



Xnk→ L for some LECR.

Since A- is closed
,
LEA .

Ty

If A is not boarded⇒ A does not bare

B-W property.

-#

-
Hnl > n lxn.at > an > k



If A is not closed⇒ A does not

true B - W property,

c
,
innit pout of A, c# A .

(xn) are A xn→ c

Xnj→ a *A

try. → a EA ?

Upshot : has B- W property⇒ is closed t
bounded



ice. compact,

-
The continuous image ofa compact set
is compact,

f : A → IR HA) -- { Ht) : x C- A}
f : lRt= Ex: x> o} f-G) = I

flirt) = ?



f-Koi# / FUR'T = ?HE
→

A
closed

ended

f : (o, D → IR

f = ¥ f- (A) = [boo)
-

A-= [zoo)

f-G)= xz
f(A) = [4,00)
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If f : At IR is continuous and # A- is

compact then f CA) is also compact.

T.od.tt
Pf: Let ( yn) be a sequence in f- (A)

.

Then for all new there exists xn EA
with fkn)= yn .



Since A is compact, Gn) has a

sub sequence (xx) conversos to a

limit . x EA . Observe f-G) c- HAS
.

By continuity f → f- Cx)
w

Yak → f- Cx) E HA)
.

D



and #¢
On this : If KEIR is coupaetqthey
there exists MEK such that

as M for all a Ek.

[-]
#•

9
M

If K is compact then it has a
maximum element



If K is compactg
then its supremum

lies

and to ah k .

sup KEK .

Extreme Value Theorem :

Suppose f : A → 42 is continuous where A es

compact. Then there exists in C- A such that

ad to
HH Effxn) for all + c- A
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Pf ' . Since A is compact and since f is continuous

f-(A) is compact . By the HW problem there

exists ME FCA) such that M>y for all

y C- HAS. Since ME FCA) the exists xn Et

with f- ( xn)=M .
But then if x c- A,

f-G) c- HAT and f-G) EM =fCxµ) . D



g.G)
= - f-Cx)

Xm with g. Cx) Egcxm) H x EA

- fk) f - fam) fat KEA

⇒ 3 ffxm) ftEA.

flak I-x-1€



Uniform Continuity
f. A-→ IR

continuous

tf a EA, f is continues at

ang
tf a GA, HE >o there exists s > o so

If if + EA and I x -al CS ⇒ I fed -fake.

¢ §. depends on both e and a
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