
What we know so far . . .

Geometric series

Telescoping seriest11.2 Divergence Test

Harmonic series [ ¥

Integral Test
Sec

11.3 {
p - series ( harmonic series is a p- series )



Lecture 11.4               The Comparison Tests   

Page 1 of 4 

Remember: The tests on this lecture can only be applied to series with positive terms. 
 
The Comparison Test 
 
Theorem  The Comparison Test 
 

Suppose  and  are infinite series with positive terms. 

 

• If  and  converges, then . 

 

• If  and  diverges, then . 

 
 
Webwork Problem 4.  
 
 
 
 
 
 
 
 
 
 
 
Webwork Problem 7.  
 

p-series Test (review).  The -series  is  

convergent if  and divergent if . 
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Usually { bn
will be

smaller a geometricIan converges
n=i

series [ rn
or

bigger [ an diverges P- series [¥
n= /

E- ✗( ) £ g÷n Let ai-=s¥z
.
Try bn=É=7⇐)ⁿ

n= I

① an __ ¥2m ≤ = bn for all n= 112,3 . -
- -

?⃝ ¥2bn = -27€)" converges because it's a geometric series

a- i
A- 1 with ratio É

as

so Ian converges by the Comparison
Test

.

n = I

P > i P=l or less than 1

EX ¥✓n¥ is convergent or divergent ?

Let an __✓nn .
Try bn=✓¥=¥

i An=✓n+ ≥ ✓=bn for all 4=112,3, _ _ .

as

ii £ b. = _¥n÷ is a divergent p- series (p=±≤ 1)
n= 1

as-0080h
So -2 an diverges by the Comparison Test .

n=l
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Task. Use the Comparison Test to conclude convergence: Copy Textbook Example 1, pg 768. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Task. Use the Comparison Test to conclude divergence: Copy Textbook Example 2, pg 768. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5946

¥.tn?+-n+z is convergent or divergent ?

Do
at what bn will work ?

¥
£ % is convergent or divergent ?

A- 1

What bn will work ?

-0080806
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The Limit Comparison Test 
 
Theorem  The Limit Comparison Test 
 

Suppose  and  are infinite series with positive terms. Let . 

 
• If L is a positive number, then 

 
 

 
______________________________________________________________________. 
 

• If  and  converges, then 

 
 
 ___________________________________  (ref:  Sec 11.4 Exercise 40 on page 772). 
 

• If ______________ and  diverges, then 

 
 
 _________________________________  (ref: Sec 11.4 Exercise 41 on page 772). 

 
 

Example. Using the Limit Comparison Test, determine if the series  converges. 

Step 0 (Brainstorm). 
• Dominant term of the top function:  
• Dominant term of the bottom function: 

• So, try comparing this series with a p-series  = where p=2  

Step 1.  
 
 
 
 
 
 
 

Step 2. Since ___________, the series  _____________ by _________________ 
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[THINK : An is close to Lbn for large n)I
_

a positive number
as

[ an and Ibn either both converge or both diverge
n= I

n= I

☐

2 INK : An is much smaller than b)
for large n

as

[ An also converges
N= I

3 is%n= • (Hink : an is much bigger than b)for large n

as

Ian also diverges
n= I

n
't

2h6 or n6 "÷= ¥

Let an -_¥n¥Y- , bn = #

him 9¥ = him n
"
- 2h2 -13 n2

"→ • 2h6- n +5
•

g-
=
dim Mb - 2h4 -1 3h2

"→ as 2h6- n + g-
=
dim z%= É

n -7 as n→ as

himn→•%- is positive converges the Limit Comparison Test

(since Ibn = -2¥ is a convergent p- series)
-88880
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Task. Use the Limit Comparison Test to conclude convergence: Copy the solution from 
Textbook Example 3, pg 769 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Task. Use the Limit Comparison Test to conclude divergence: Copy the solution from 
Textbook Example 4, pg 770 

More examples Pg 416

¥
,

is convergent or divergent ?

What bn will work ?

¥
,

2j¥÷- is convergent or divergent ?

What bn will work ?

ftp.ffy
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Example :

Use the Limit Comparison Test to determine whether [ lnln) converges
n= ,

N
3

Let an =
LI
n3

Brainstorm - *Try b. =#

But E- = lnnn-s.tn?-=lnn → as as n→os ( can't apply LCT with this b)
Since Ents Converges

Answers
* Try bn = ¥

an

b- = ᵈ÷ .

= l÷

dim
n→ ,

= 0 (we can apply LCT 2 with this bn =
n→ as
ʰ÷= him

since -2¥ converges

as

dim an
since

n→• In
= 0 and Ibn converges

,n= 1

as

Ian also converges by Limit Comparison Test 2
n= I
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Example :

Use the Limit Comparison Test to determine whether £ !+
,

converges
n= I

dnt
Brainstorm : Try bn=_nz=n÷=n¥ =

or try bn =÷ - because I want to demonstrate part 3 °F

Answer the Limit Comparison Test

Let an = ✓n3
8h2-4N -12

let bn =#

= ✓n .

n = n✓nˢ
8h2-4N -12 8h2 - 4h -12

E n÷

n→•

" "
±

→ as a
= A

dim
→ •

%✓nI- = limy =
lion =

him

n→•hÉ= him
n-> as

as as

him
since

→•
=D and Ibn = -2¥ is a divergent p- series,

A- I n=l

as

[ an is also divergent by Limit Comparison Test 3

net


