
TheIntegralTest an ,

i is

function such that f(n) = an for n3k

and :

of is continuous

· f is positive 3 on [K ,d)

· f is decreasing
then Zan convergestand only if

Sixdx converges

Important :
-

Means if Ixdx converges , then can

conclude an converges

Also ,
if S ,fixdy diverges, then can

concludean diverges



Example: neth converges or diverges ?

Test :Execan just
state

Check is continuous,positive ,de-
~ show

o is continuous b/c its a product
of continuous functions (on [1 ,0))

&I f is positive ?ex > O for all x

XDo if x1

So + is positive.

· f decreasing on [1 ,00)
?

show this using the derivative
.

-
-

f(x)= 1 . e
-x
+ x(e

-*
(-2x)

=eX - 2x*e -x

= e
-* (1 -2x)
-



f(x) = e
-*(1 -2x) = 0

eX=0 or 12x" = 0

no solutions 1 =2x2

x2= E

x = =E
test points
↓ ↓

!

Choose test point X
= 10 : f (l0)=o
f'(10) < O

~
So f is decreasing for>

So dear. for x31 .

=> We can apply the Integral Test.



[e*x =hie

x
if x = 1

,
u =
- 1

if x =t ,
u =
-t

&
=hid

- th

=- led
=- li e

O

-ou

=e oranges
The im proper integral converges , sothe(~es converges by Int Test .



Note : The value of the series is not se

-
Int Test : Let f(x) =h

continuous on (2 ,a)

positive on (2 ,
0)

decreasinglnegative
- if the
I-lux O numerator
1chx is negative
ecehx

⑫ f is decreasing for xxe2.7



↑
good enough

Zhenhe
- -

converses/div.
=m
-
-I anumber converges/div.

This tells us if the"tail" of the series

converges then the whole series converges.

Sodx =lin
= hi get- du
=hie
=biCht) - [Ch2)2



= x - E(h2)2
= D

the integral diverges , so the
series

~

verges by the Integral
Test.

seriesres is a series of the formit
where p is a

real number.

Recall : S.tody converges
if p> 1

diverges if PX)

[dx diveges/Sconvergies
-
p= 1

-seriesTest: to converges if p
>

diverges it pe

Fharmonic ,diverges/[ve converges



ex: p =<

So the series

diverges by
p-test

:
=
= p=

so series

converges.


