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Cauchy sequence
Cauchy if FE> O ,

IN>O St
. any two points in the tart are CE

I an - am I CE Tn
,
m > N apart

THM : an is a Cauchy seq ⇐ an converges ⇒ Iimsup an - uminfan

Most of the lecture is just proving
9

° an converges ⇒ an Cauchy sequence

him an = a by convergence

1 an - a l L Ez by clef Of limit

I am - af < Ez for some m > N

I an - a t / A - am I L E g by triangle inequality

1 an - Aml L E ro

Iimsup is the Svp of
°

'lemma: HE> 0
,
IN > 0

,
it

. An> N And Iimsup an t E the tail with an epsilon
Of room

limsub an = 11M Sun = X

ISN - al L E

x- E C SN L L t E

an E Sw since Sn = E sup an n z N }

An L X t
E

an d limsub an t E ⑤

° FE >0
,
F N > O St Hn> N An 7 limitan T E , proof similar to

J

° Iimsup an = limit an ⇒ convergence

limsup an = timing an ⇒ liman exists and = limchfan iferommma!
liman exists ⇒ convergence

° an convergence ⇒ limsup an = liminf an

convergence ⇒ lim exists ⇒ Iim an = limihfan - Amsupan
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an is Cauchy ⇒ an converges carny sequence
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Ian - am Ice
for some fixed an ,

am is bounded
.
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thus can) is bounded


