
TheIntegralTest an , i sis
function such that f(n) = an for each n3k

and:

· f is continuous

· f is positive 3 on (k ,
+)

· f is decreasing

thenZan convergeitand only if

If(x)dx converges.

Important :

This means if If(x)dx converges
then

can concludean converges

Also
,
if(

,

"

fixdx diverges , then

can concludean divergess



Ex: neth converges or diverges ?

uselnt.
Test : Let f(x) = xe- *?
- don't

L
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f(x) = xe-*2 is continuous bl its

E
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a product of continuous functions

notcessary o x30 for all x31

e
*
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So f(x) > 0 for all x1

& show decreasing using the derivative.
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*
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sign of
for I
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testpt : f' (ld)
= e

- 10

(1-200) < 0
-

always
positive

f is decreasing on (,
)

so [1 ,
00).

We showed the 3 conditions are true.

So we can use the Integral Test.

S,(x)dx = Se
*
dx

= lin*
I
x =t = u= - th



=hi Edu
=-hiedu

=-Eli(
O

=- E(0 - e)

=- E( - E)
=1 converges
ze

We got a finite number -> improper-
integral converges.
-

Therefore , the series converges byEEntegralTest.the

Note : the series is not equal to se
---



#convergesor diveges ?

EntTest: Let f(x) = ba

continuous on (2 ,d)

positive on (2 ,00)

decreasing
?

fix

=
-f decreasing if -negative if numerator1 -hx0 is negative
1 Inix

e < ehx = x
=> Xe = 2 .7



So f is decreasing for
xie

,
which

is good enough.

S· x =hi x
x

= linhten di
= ein Sure
= ein(ht) - Ith2)

?

t-x

=X - t(hz)2

= N

The improper integral diverges , so

the series diverges by the Integral Test.



5, dx diverges
-

Series
2 dx conveges
I

Recall : S
o

Todx converges if p
>/

diverges if pel

A p-series is a series
of the form

n

Ithe IntegraTest, ap-sensap.
-

p-series Test

:in= p =z)

so
,
converges.

theseries

en p =
5 -

so converges.


