
January 28

Limit Proofs

Ex : limltbn = litmbn

Find some N > 0 set
. Te > O / In - f- I LE th > N

l . Ice

since ton is a bounded sequence , / In IL C th

/ Inftp.t.nl/d/Bp-If.cr-n/Bp-bh/ o C L E would satisfy condoner for limit

/ B - bnl L E- ° I B1 th

since bn → B , we know / B
- but d Ei

,
thus we can samey

}

TEX : an- Tp p > O liman=D

We need some N > O
,
HE > 0 Sat .

÷p L E th > N

1-
< np
E

(f)ten

thus, we take N- (4)
¥
and thus we can show the original

statement

Most Iim proofs follow a similar format



Limits at Infinity

Def : Let an be a seq anEIR

him an = as if FM> 0
,
IN > 0 Sat

. an > M th >N

Monotone sequences

can) is increasing it anti 's an

( an) is decreasing it anti E an

THM: If an is increasing and bounded
,
then can) is convergent

↳
HM: All bounded and monotone seq are convergent

[ An) is an unbounded increasing sequence, then limsn = A

can) is an unbounded decreasing sequence, then him Sn = - as

*

him an is always meaningful for monotone sequences
*

aka for seq that dont osci late forever

Iim sup ,
tim inf

lim SUD an = Iim Sh where Sn = sup E an f n z N } sup of the tail part

OF an
Naas

Iim Mf an = him Sn where Sn = int { an l h 3 N }
N-500

THM : If liman is defined
,
then lrmsupan = Inman- limmfan

TAM: If lumsupan = limvnfan , then Loman is cleaned 9

Sn is a decreasing sequence ,
thus 11M sup an is always

defined , and equivalently for IMMfan

Cauchy sequence
Cauchy if FE> 0 , IN>O St

.

Ian - am ICE thin > N

TAM: an is a Cauchy seq ⇒ an converges ⇒ Iimsup an - uminfan


