
#He(Direct) Comparison Test (for series)

Suppose an and Zibn are series with

positive terms.

· If Z bu converges and and
bu for alln ,

then I, an also converges.

· If Zibn diverges and an bu for alln ,

then an also diverges .

To use : Given Zan
, youk Zibn.

Note : You can ONLY use Comparison Test
on series withpositive terms.

Make sure you check
that an , buto !

Good series to compare to :

- geometric series
&. ar crys if IrkI , diverges

otherwise

- p-series
It crys if p>1 , diverges

if

p= /



#AEDSoL
an=into for all n

-

Compare to br = In .

Then baso

for alln

Zibn= converges because
its geometric with

r= so Irk1.

Want : An Ebn for all n

Inn

22" + n

↑
This is true because n is a positive
integer .

Conclusion :
-

Zin converges by the Comparison Test.



-AMEMWMUM
SOLUTION

=> positive terms
-

Pick bn = En 30-

In geometric , (= 1 converses

n+ n = In
Y

larger denominator
so smaller

original series converges by Comp .
Test

#PSOLUTION
(will lose points for wita

bu = En converges , r
=<1
-see

↓ note
an bn and 2n converges below

zh converges by Comp .
Test



Standard of Proof : can another Calc 2 student

read and understand yourS solution ? 7.
Notes:

- Make sure to include the "Z"

when talking about the SERIES not

the sequence.

In the last solution,
↓ should be2n

- Compare the terms not the series

an e bu NOTjan =Zbr



ex:+ = positive terms

Pick bu = the (drop lower order terms)

Then br 30 for all n
.

W

Z bu= converges because p
=2

Want:+ tre

Ylarger denominator

Ziniht, converges by Comparison Test



ex: positive terms

Compare to br=0

Zibe=
p=> 1 so converges

Want

:n Tip: compare numeratorand denominator

separately
Y
true because cosin =/

andFurth

2. an converges by Comparison Test .



ex: positive terms
(notice we start at n =2)

~

Pick bu=

Z diverges Charmonic series

Want: Tip : use the form
of bu from

before we simplified

n
br=

"the becausetit

and n3 > n3 -z



# imitComparison Test (LCT)

If Zan and Zibn are both series with

positive terms and strict inequalities !
↓Y

lim = c where Oca

then either both series converge or both diverge.

Note : If we get lin = 0 or do
,
the

n-0

test is inconclusive -> need to try
a different test OR pick a different bu

Intuition: Remember that we can think of lim
as a race between an and bu

.

Assuming that an
,
bu -0,

if lim = O
, San3 went to O faster

if lin= Ebut went to 0 faster

if lim = c for some occ , ,

then they grow at

essentially the same rate

(proportional to each other)

LCT says that if Ean3 and bus grow at

the same rate
,
Ian and Zibn have the

same convergence behavior.



: Z positive terms

~

Pick bu= 30 (m is a lower
order term

Then= diverges , harmonic

( If using DCT
,
we would want -)but this isn't true...

A

Poli
= diF

O

Since Oct,t also diverges
by LCT.



ex: Zanan) < positive turn

Pick bu=or

Then= p=

diverges

: binli
=li arctan(n)=

Since OCO ,
the original series

also diverges by Limit Comparison Test.



Warning for using LCT :

When choosing be you
need to ch the

speed at which an goes to 0 , you

can't over/undershoot like you can with DCT

E .g.n
If using DCT , you could use

-
bu = en OR bu= te

en ~ tint

But if using LCT, only bu = et works

Using buthr , we get

li in =I
= li( + 1) = a

Y
inconclusive

(L2T failsw/ this but

This is because for an=thr ,
estakes over

↑
as n gets large

dominant
term



Also
,
when choosing by for LCT

,

constants

matter less than they do for DCT.

:
If using DCT , pick

bu==, Not t

For LCT
,
bn= he will work just fine .

ex:a
For DCT

,
need to pick bu=

For LCT
,
can use bu=n


