
MATH 142A: Introduction to Analysis

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

Week 5:

Homework 4 (due Sunday, February 7)

Quiz 3 (Wednesday, February 3) - Lectures 8-9

Today: Series  
> Q&A: February 3

Next: Ross § 15

:



Séquences § / and MI

Thm 12.2 Let (Sn) be a séquence , Un fan # o) .

Then

Proof
. If l -- O . then le p .

Assume that l > 0 .

Taken any Oil , al - Then by Thm 9. Il ( i )

| '

Therefore ,

⇒

Note that (Û .") is increasing ,
so FK > N

Now

So tt litt) ⇒ pis an upper bound for Coil ) ⇒



Séquences § / and MST

Corollary 12.3

ff live.IS l existe
,
and List f- L' then

Example

1-et (an) be a séquence such that then an> 0 .

Suppose that (an ) converges , Lignan -_ a -
Then

Proie .

Dénote son a,
- - - - - an

. Then

By Corollary 12-3



Series

1-et (an)Î
,
be a Sequence

of real members
.

For
pige TN , pcq we dénote aptaptit

- -
-

tag by
Def 14.1 ( Infinite Series) We call the expression

a, t Qztqzt
- - - tant - - -

an ( infinite) Series . on is called the n- th term of the series
.

Def 14-2 ( Convergent Series)

We call the sum the (nth) partial sum of the Series
.

If the Sequence (Sn) of partial sans converges ,
we soy that

A

the series [ an
h = I

If ftp.sn-S ,
then we call S the sum of the series Ën ,

and

write it as



Series

H fiy.sn = t - fa)
, we soy that Ê

,

on diverges to total

and we write

We soy that Ë an converges absolutely ( is absolutely convergent)

if the series

Remark An infinite Series can be viewed as a particulier
type of a Sequence ,

Sn =ai tort . - - + an

so we can use all the relevant results .

For example ,
if tn anzo

,
then Sn is inoreasing .

Partial sans of Ê
,

tant form an increasing séquence .

Use the Criterion on convergence for partial sans etc .



Important exemples
8. 1-et a. re R

.

Then is called the géométrie series .
A

If trkl
,
then Zorn =

A- 0

K

Prof Dénote S = §.am =

k
n

Note that rlttrt - - + rk ) = ,
so

9. 1-et pso . Then converges Iff

Prootfp-D.se:=nË ¥ .

I (sa) is increasing
-

Z (sic) is bounded

For any nez ,
so

① t@ +Thon 10.2



Cauchy criterion
Def 14.3 We soy that Êan satisfis the Cauchy criterion
if its Sequence of partial sans (Sn) is a Cauchy sequence ,

i. e-

HE > o I N tt mn> N I Sn - Sm ICE

Thm 14.4 Ian converges ⇒ Eau satisfis the Cauchy Criterion

Proie
.

Follow s from Thm 10.11

Corollary 14.5 ( Necessary condition for convergence ) .

Ian converges ⇒

Thm 14.4

17¥ . [an converges ⇐

⇒ ⇐ liman = o on



Example
• Ef¥ satisfis the Cauchy criterion

Proof tt KEN
,
so tn >mal

-
-

Êm
.

±

Fix Eso . By I.E- 2 There for

In particulier , )

• 1f Irlzl
,
then the séquence (r

" ) does not converge to °

⇒

• Consider
,
but the series diverges



Camparison test

Thm 14.6 1-et (an ) and Ibn ) be two séquence ,
tn an >o

Then
ci )

Lii )

Prof (i ) Use the Cauchy criterion

Fix Eso
. By Thin 14.4 .

Then

. By Think"
.

Iii ) Dénote son = Ê .ae ,
tn -- È

,

ba
.

Then
A

[ an = xp ⇒
h =p


