
COMPACTNESS



Recall :

Completeness is useful mince if a sequence needs
to converge (is Cauchy ) , then it actually converges .

But it is not always so easy to show that a

sequence
is Cauchy !



Recall :

Completeness is useful mince if a sequence needs
to converge (is Cauchy ) , then it actually converges .

But it is not always so easy to show that a

sequence
is Cauchy !

- It in too much to require
that all sequences converge .

- We can require
that a rubsegeience will converge .



Let {xn)new be home reference .
A subsequence

is a sequence of the form {Xnck , hear
,
where
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Let IX. d) be a metric space . If kink converges ,
then all

subsequences converge , and
the limit is the name .

Prof .

.

Let E > O
,
let NEIN be much that dkn

,
xk E

when n> N .

Then nlk) IN when KZN
,

no also dlxnih) ,
x) s E .



A metric space
(X

,
d ) is compact if every reference {xn3n

has a convergent subsequence {Xncn 3h .

A subset K of a metric space (X
,
d ) is comped

if LK ,
d) is compact .
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Let IX. d) be a metric grace .

If Ke X is finite then it is compact .

Proof : Let {xn3n be a sequence
in K
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Let IX. d) be compact .

Then it is complete .

Proof : Let fxn3n be Cauchy .

As IX. d ) is compact ,

there is some convergent subsequence {Xncn , } n

converging
to Ee

X
.
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For E > 0 ,
let NEIN be n

- t.de/Xncn
,
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Summery
• Convergence ⇒ subsequences converge

• Finite ⇒ compact
• Compact ⇒ complete



QUESTIONS ?

COMMENTS ?


