
Last timee...

· sequences ap and
their convergence limap-a

R+X

· series = Sequence of partial suns-
· Geometric series converges absolutely when IrkI :

r·1 - vO -HW : pro .

·
The series E

ap diverges when pzo
-

Today : Testing for convergence .

· very useful technique (from last time)
:

D Comparison
tests

X

Let an andb be series of nonnegative terms with

n = 1

an
E6

_

for all milid...

Then we have

I

·If =B , the
finite



Idea :

[an = [bn

· If [an is big , forces [b
-

to bedig .

· If E6
,

is small
,
forces Ean to be small .

· Can't say anything ifSan
is small

,
or if Ed

is big .

· This is really a theorem about absolute convergence :

given any series [In ,
the series [laI has

all nonegative terms .

Es convergen

· compare : We know
the geometric seriest converges

-

Observe :

Y

[-- +++ +-

n=1

11 + t+
=z

= It
- Remember

,

we can always adjust finitely many
terms without affecting convergence .



What aboutto ? Well , let's think
harter about comparison,

② Integral Test .
Let + : to ,3)-> Rebe positive and monotone decreasing .

Notice :

-#
EYfR) = fli) +frit ...fIN SfI8

3 if 90 flube converges ,

so does
Likewise,

i
so if 90fbx diverges ,

so does
Thm : (IntegralTest)

Let f : [0 ,0)
-> R be positive , monstone decreasing . J*

-

24 diverges diverges
↳5% f(x)6x convergesEl converges



Thmlp-series)
- X

The series
· (p > 1) converges absolutely · p :

1 is
special .
"harmoni

called the
-

· (p = 1) diverges series

Af:
Homework.

③ Ratio Test
-

Todn
be a series ,

and conitea

~= liel
n-x

· If rsl , the series converges .

If r = 1
,
inconclusive.

· If r 1
,

the series diverges -

Eit x be a fixed real number
.

Show the exponential
series converges :

ex



=
-It

S lin=
n-X

=> converges by
ratio test .

So far
, every

test has been about absoluteconvergence .

which is much more importat.

There are series which convergentially , mencing
&a converges ,

but [lan) does not(ne absolute correl

④ AlternatingSeries test .

I Can be a seriesauch that

i) an is alternating ,
i
. e

. an
=+146

-

or a= 1-1*
+ 16

with 6
,
=6

.

ii) lima = 0

n+X

iii) On is a decreasing sequence

Then [a
, converges.

Note : It could be that Ian converges absolutely .. or not .



absolute convergence E
conditional convergence

#

ExAlternativeaw- -.

Then 1=h ,
so by peseries ,

it is not

absolutely convergent . But

i) t ,

with0

ii) lim h =0
n- X

iii) since
ment

,
tomt

,
so it is

recreasing .

E By AST ,
converges (conditionally) .

ExHll-ev) convergee

t doest courage absolutely ,
since

·

[(-1)" /1-e-4)) ==
n= 3



What about conditioth

well
,
notice that

lim I-e =
n+ x

so this sequence looks like

1-kmoll)
,

- 1 + (small) ,
*

&

-

A

Can show it does not converge .


