
MATH 142A: Introduction to Analysis

www.math.ucsd.edu/~ynemish/teaching/142a

Week 4:

Homework 3 (due Sunday, January 31)

Midterm 1 on Wednesday, January 27 (lectures 1-7)

Regrades for HW1: Mon, Jan 25 - Tue, Jan 26 (PST) on Gradescope

Today: Cauchy sequences  
> Q&A: January 29

Next: Ross § 11

⑥
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•



Cauchy séquences

Def 7.1 .

A Sequence (Sn) of real members is said to converge

to the real humber s if

HE >07 NEN Hn> N ( lsn-SKE )

Def.to.se A séquence (Sn) is called a Cauchy Sequence
if

Example Fixe > 0 .

1. an = ht : 1. { , tut , - - - min > N ⇒

2. bn -_¥
"

: - lit , it ,
- - min > N ⇒

3. en = Itt : 1
, Ê , ¥ , É .

.
. . min > N ⇒



Cauchysequencestemma10.9 Convergent séquences are Cauchy séquences .

Prof
.
Suppose ftp.sn-se R .

Fix E > 0 .

Then

Using the triangle inequality ,

There tore
,

Lemma 10.10 Cauchy séquences are
bounded

.

Prout
. Suppose (Sn) is a Cauchy séquence .

Then (fake c- I )

with



Cauchy séquences converge

ThmN ( Sn) converges ⇐ ( Sn )

17¥
.

(⇒ ) Lemma 10.9 .

(E) Suppose ( Sn) is a Cauchy séquence .

By Lemma 10.10 There tore , by Thin 10.7
it is enough to show that

Denote Un = Inf { Sk : K > n }
,
Un = sup { Su : K > n )

.

Fixe > 0 .
Then

Similarly ,

Jake

Theretore
,



Exemples
) 1-et on = t t - - + III. Then

Prof
.

Fix E > 0
.
Then f m > ns N

1am - cent =

=

±

2) Let bn = Ittzttzt - - - t tn
.

Tate E-- t
.

Then tn

⇒



Asymptote behavioral séquences
Lemmon 10.12 ( Exorcise 9.12)
-

Assume that all Sn # 0 and that Lim I f- Le [o.to) .

(a) If Lcl , then

(b) If ↳ 1
,
then

Prout .

1-et Le toit )
.

Fixe > 0 .

Then by Thin 9. Il lit (Lee 6)
In particule ,

Ismet
,
Isntzl

,
-- slsntk IL

Consider the sequence
( i) by Thin 9.2 ( Lee 5) and Important example2/46) ,

Cii)
,

there tore by Thin 9. lllii ) Lee 6

Finaly ,



Example

Exorcises
lniççû }

Prof
.

Case talal : Consider the séquence

Case a - t :

Case asl :

Case at - t
.

-

Then tt Ne •

•

Therefrere
,



important example 6 (asymptote growth ) .

For any PETN and any a > I

( exponentiel séquences grow to a foster than polynomial séquences )

Promo! Dénote Then

I

< By Thm 9.4T i (app lied p
- I times)

⇒

3 By Lemma 10.12
,



important example 7- (asymptote growth ) .

For any as I

(factoriel grows ton faste r than any exponentiel Sequence )
PRI . Dénote

|

Z By Lemma 10.12 ,


