
math 4650[11/17/25



-S(a)
Prove :

Ifand converges ,

D

then an
converses

-

of:

Let Sm
= 19 ,

It(au) +... + 19m)

and Ar = a ,+ az +... + ak -

We are proving :

If (su) converges ,

then (Ak) converges.

Instead we prove :

If (Sk) is Carchy,



then (Arl is Carchy.

Let ET0.

Since (SM) is Cauchy there

if
exists NTO Where

m,
n > N

,
then ISm-Snk3

So
,

if mans, N
,

then

E > /Sm-Sn)

= (((a , H +(aalt . - - +am) - (a ,
H + (ac)+...+ (an))

= ((an+,
( + (an+

1 + ... + (am))

= (an+ ,
1 + (an+ 2) +... + (am)

= lan+
+ an + z

+... + am)

= I (a + azt . .. + am) - (a ,
+ az +... + an))



= /tm-An)

So ,
if m > n >, N

,
then

Itm-tn/E .

Mos(fulis Cauchy. #



⑮
O(d) Show that f(x) = *

is continuous at a 30 .

itwe can

control&| x-al

out by S

+ E30 .

Note that

-=

=



= (x-aly j (x+ a)

Assume S1E
1 O↳

(x- ak8
Suppose·*
Then

- EXX-a)

Then T
⑫
So,

>
And

***



Also,

a +Ex + ac + a

+
Then

,
if Ix-alEs then

1 * - ) = (x-al:(x+ a)

< Ix-a)·t

= (x - a):

Set S = minEs)]
Then

,
S& and S : /(1%3)

If Ix-aks,
then

1-)(x-al
↑



I

↳
/2013

⑮
*

= alternating
harmonic= [Jeries

converges by alt
,

series test

But

)=t

harmonic
diverges .

It's the
series .



#
⑤ f : D-IR,

a limit point of D .

lim f(x) exists

x + a

Find M30 ,
80 where

#xkm
for

Ock-akS .

-

·



Suppose limf(x) = L
.

X+ a

Let E = 1 .

Then there exists 870 where

if 0 < IX-aKS ,

then If(x)-2K1 .

So if O < IX-ak8,
then

| f(x)) = (f(x) - L + 4)

((f(x) - 21 + 14

in



#4
⑪

-
Let Su be the k-th partial sum

S = (E - Y) = F - 1

(E - M) + (5 - (() = 5 - 1

Sz = /
3 = (o- -) + (8 - () + (5 - f ) =+ - 1

: :

In general ,

Sr=
- 1

ButIim So does not exist because

n+



it's an unbounded sequence

(in Su = ( m
Sk

Note that

mo

.Su > M

iff

-1 M

iff
+> M+

iff

k + 1)(M+ 1)

iff
my (M+ 1) 1.

Given M
,
if k < (M+

then Sk>M .

So (sul is unbounded .


