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6.4 The Comparison Test
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O@ Convergence versus Divergence

Examp1eBDetominewhethertheseriesconvergesordiverges.QFI2nE-getgt@ameticsenepr-2a3convorges.2OqnlNthTermTesHn2t1tmanhEQh1a2nt.k

;*z.to ; diverges

@£e±n=£pg#n
( Geometric Series)n=÷±< syanverges .

@¥g÷r ( or Integrates
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�5� ⇐
,
2¥ ( p - series)

p =3 >2
,
converges .

Q£k£=⇐I ,⇐ ( p - series )

p=t< 1 ; diverges

n@ The Comparison Test

Parte Direct Comparison

A
.
If an < bn and { bn converges , then £ an converges .

B.,

If an > bn and { bn diverges ,
then £ an diverges .

Examples] Determine whether the series converges or diverges .

sidework:.O { Es s÷± > En
ha ?

she>n±?-⇒m
with

⇐g±n is divergent (per) Sn >
seas

✓

therefore
,
since £±>±n then n⇐Ants is divergent .
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�2�

t§±n¥n¢ sidewalk :

rent 't
MET ⇐g } is convergent ( p

>L;p
. series) n3< n3tnt4

0 < nt4 ✓

Therefore
,
since jtngnt and £±n is convergent ,

them
Fanter is convergent .

d 2- sidework :

�3� £2't ± < ÷n=z
2n - L < zn

¥5*¥n⇒⇒⇐⇒# "

ismrergentlrgetondmosekept-0
Therefore

,
since ¥z< ÷ and £±zn is convergent ,

then

Fate is convergent .
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404=226-3+1 sidework :
ftp. 2n43h⇐'¥⇐⇒±A=¥.n¥ isdvergentlpa ;p . series

2nj2tIyts2n÷

since 2sny¥>n¥andn⇐s¥ 's divergent 2K¥ >n÷

then :&.sk#nisdnergent .

2*3*225
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Part: Limit Comparison

Let Ian and £bn be series With positive terms .

Then , if lnlnjnaabny =
C with c > 0

,
then both series converges

erboth series diverges .

Examples] Determine whether the series converges or diverges .

a sidework :
�1� { £1 Try DIRECT COMPARISON :

⇐,
>
?

¥h=1

n2 > n2 - 1

@ O > - 1

* Although the inequality
.

statement istrue
, age

,

± converges (but an > bn)
so can't use direct comparison .

=) an = Fs ; bn
=

n±z

kIa±÷÷= her n÷ ¥ things hasten3=1imitomparism⇐
,

£ converges ( p >1 ; p. send
can be used

.

since lnignaantb > 0
,
and §g£ converges ,

then by limit comparison

¥yn÷ convergences .
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�2� 8£ n 3+1

his ¥-5

Let an . njkynts and bn = ¥ =±n
n#

him n4 - Sns⇒ n⇒÷- =

HanndEItnesannFI.sEthjmaYnpHItItlhng.kny.1sgumitcmparismcanbeused@TdivergesCpc1.p

-series )

Since lnlngaabnnn
> 0 and tent In diverges

,
then by limit comparison

⇐
,

nukes diverges
.

�4� :&
,

Et

Let
an .=n÷¢ and bn '

±n

⇒ hm a£¥n = him
.
n2¥¢ = 2>0

; limit comparison can
be used

.
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End
,

¥ converges ( p > 3 ; p - series )

since
hinge abny >

0 and⇐
,
¥ converges ,

then by limit comparison

FEET converges .
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SUMMARY for Convergence or Divergence
)

Convergence Divergence
2. Geometric Series : 2. Geometricseries :

if 14<1 for ap=a(rP , if 14>1for ap=a(r)^ ,
then£an converges

at gay
,

then£an diverges .

2
.
Nthterm Test 2

.Nthtermtest:

-

ifhwgnanto ,thon£an diverges .

3
. p

- series : 3
. p

- series :

if p>1 , £¥ converges if PEI , Eta diverges4.the Integrates : 4. The Integral Test :

iffltxtdxcmvergegthenozqomrrql.tt#Hdxdimrges,thenEqdlierges .

Sthecomparismtest Sthecomparismtest
(Direct Comparison) (Direct Comparison)

ifancbnandgebnanvergesthenifan>bnand£bndiverges , then

Eancowerges . Ian diverges .

Climitoomparism) Climitoomparism)
iflnl;nag÷=c>0andEbnanwrgesiflnvjnagnnscsoandgbnduerges
then Ian converges . then Ian diverges.
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Homework page 5241-5 5-8,1-0,15
(QuickReview)

. (Section Review)


