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③ 3m£ converge or diverge
?

example
55th

" " = '

p 3n-2_
an an = 5ns + u

n-- l series '

seqvenceofterms { an}={ É É ,?Ts,Éi÷i . -1
( list) "

a
,

"az ¥3 "

ay
"

as

series f- + F- + Fg +¥ + To + - -
-

sequenceofpartodsums-ss.in } ←
too hard to calculate

a pattern for these
numbers. But

Sy = d- + F- + Fg + ¥t.su#eris=liy-,aSn=
is this a

basic finite number ?
question

sgooÉft:-
{ an } ← Does lin an exist ? what is it ?

n→oo

n→•¥÷n ¥. -- ein
⇐¥>

°

lim
→a

= E- =o

here
,
Test for Divergence says nothing .



3in-2

I n= Ian

Use comparison test
in this example
Look for p-series
-

←

Compare to some other series Ibn which we

know either converges or diverges .

%

→(°
< °← <

= ¥
5h2 + n 55th

Ibn = IF I = 3-
n-_ I na

t
p - series diverges
p= 1

inequality in 1
wrong direction .

So try limit comparison
instead (with same bn ) .

means Ian converges
Clselimitcomparisontest if and only if

Ibu converges
Take Ibn = III. .

← diyferg.es
In = 3£n¥_n . = 15ñ-

15h2 + 3h
→ / = c
→•

Since c is a finite number Ian converges it and only
if Iba converges

,
and I F-£ diverges

so Ian diverges by limit comparison test .



I

← apply limitcomparisonexample
-

I }÷z with Ibn = -2¥

Here you c¥d use comparisontest

3_ < 3¥, =, . I }=÷, converges,5h3 + of p=z

so I. ftp.F-nz converges .

3in-2exampk-Z.gg⇒ n

converge ?

n = I

9

not a positiveseries (some positive
and some

negative terms )

Trythealternatingseriestest-mc.at verify these

{ n ) must be a decreasing#th Fimito .

-
←

megs :
as n increases

'

-

-
-

,

?Fn decreases i.
i

consider f-G)=3 decreasingfor
'

×> I ?
5×2+✗ I

i
I5-

'

a) = -EÉ¥+IjÉ I

t i
this is negative when ✗72

. So this is true .



-

I %5E.tn?I+1--- Ianexample

n5
bn = Ta

= ¥ useliv.it#perison
7

(I ¥ converges ⇒ Ian converges

To verify the use of limit comparison test you
must write out ⇐ and compute its limit
as n→ • to find the value of a

. . -
.



from Web work 8 :

# 10

I

F-;
I

/
a

C

fake ; meinequa ,it, isg.iyi.u.no#-

direction

tale : ¥3 > ¥



#20 .

→

see next

page

✓

# 17.

10/36

✓

✓
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example
-

useratiotestan-hf.FI/1an1--nnYsan+.i--
c¥µ=÷

1a1= .

' r = ⇐ = ?Ian I

lautil
lim

→•
I 0 =L

n→o Tani
= lin

= 19201 1- Iaaf + fault - - -

Ratiosays É tant converges b/c 2<1
n=20

So I. an converges absolutely
n= 20

note : lat.tl#laltlb@
[
example / I + C-1) 1=0

⇒ +1-11=2



#14 . #9
.

✓

✓

Take bn=¥n=n1 S¥+g%d×=÷si"du
(Sop =\) = . - -

# 19 .
u= ✗3+9(du=3Fdx

✓

:



Test your understanding of convergence Tests
to

answer the Basic Question BQ with these .

.

Exercisesfromstewart-is.me Easy - Some Not So Easy

should be able to apply
indicated tests.
It

diverges converses AST LCT
LCT CT

DT DT
AST DT

CT DT
DT Root

Ratio LCT
IT Abs

CT CTRatio IT

Ast Ast
PSTGS CT

Ratio Abs + Ct
DT root

Ratio Let
Root CT

LCT LCTRatio

root LCT
AST

Note : Many of these can be solved using more than one method .


