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6.5 Alternating Series Test
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0@ Convergence or Divergence

[Examples] Determine whether convergent or divergent.

Off 83¥ ( Geometric series)

¥ts÷¥o÷=oEH⇒
r >1 ; divergent .

IEEE is divergent .

20¥
,

FTS ( Nthtermtestj

⇒hngan÷s¥km a÷=Ito ; divergent

¥gn÷s is divergent .

�3� :&

.in#y=In*nHmparismTest-

Direct,
sidewalk :

tennis
M¥5 :&,¥ converges (p >4 n2< nith

VO< 2h

since n÷u< jtand :&,£ converges ,then£n#y converges .
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�4� Fast Hntegral Test)

teens sifxaax .tn .

E÷sdx=¥m.¥u
anthem

.
HIT

u= 3×+1
du =3 dx
fdutdx

=

fnjnfnhjalnkl
= a ; divergent

,

n⇐pn÷i 's divergent .

n@ Alternating series Test

Let's consider ⇐⇒t#fp . Express the series in a sum .

End,tD÷ = 1- ÷t± - ¥tF ' Et .  "

a

alternating series
"

morespecifically
"

alternating harmonic series
"

Definition Alternating Series

Let { b } be a sequence of positive numbers
.

A series formed lay
^

£ HYbn or £ HY
'

bn

is called an alternates .
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From previous example ,
let's graph the series using the partial sums

¥yt'¥=t÷t÷ - tee . Et ...

1 •

9551Szis
;:?sA 85

s ,

.51<=-585.8
Ss

.

Ss =  185 75 4 •

56=615 7

S
,

.

-

. 759 '
65

so
•

• 6 54

.
•

.His•.
45

2 2  34 5 6  78

Cnternalingseriestest]
Let £% bean alternating series

.

If 1
. and ak ( % is decreasing)

2. km ak=OK a

then , £a¢is convergent .

notch one of the 2 conditions fails ,£q is divergent .
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[ Examples] Determine whether convergent or divergent .

oEh÷s
1st - decreasing? :{

zn÷±}÷÷
, Isijti . "

✓

2nd -

him
.

an =0 ? then ÷ ,
= 0

.

✓

E±tnt÷± is convergent .

204g HI
4h - 1

1st - decreasing ? {¥÷±}= I
, ,E , Is , .ir

2nd -

hnmaan =o ?
hmm

.
,2n÷

,
= ¥+0 .

(since one condition fails ⇐e HIT is divergent
.
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�3� £ HI
n=1 rpt I

It - decreasing ? {nn÷±} = I , I , fz ,
. .

✓

2nd -

lnmsaan =o?mmbn÷e¥n time ¥±nt%o÷=o✓

E. THI is convergent .

Homework page 523] 18 - 21
, supplementary worksheet

.
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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 _¥ then£an diverges .

2
.
Nthterm Test 2

.Nthtermtest:

-

ifhwgnanto ,thon£an diverges .

3
. p

- Series : 3
. p

- series :

if p>1 , £¥p converges if PEI , Ettp diverges4.Reintegrates : 4. The Integral Test :

iffetxtdxcmvergegthenozqomvrql.tt#Hdxdimrges,thenEqdiverges .

Sthecomparismtest Sthecomparismtest
(Direct Comparison) (Direct Comparison)

ifancbnandglbnanwrgesthenifan>bnand£bndiverges , then

Eanconverges
. Ian diverges .

Climitoomparism) Climitoomparism)
iflnvjnagnnsooandtzbnannrgesiflnl;nag÷=c>0andEbn diverges

then Ian converges . then Ian diverges.

6. Allernalingseriestest 6. Allernalingseriestest
lfanisdeaeasingtni;nsan=O ,

Ifanisnotdecrasmgorlyyzan.to ,

thendganis convergent .

thendganis divergent.


