
 

MTH265NotesWeek2Monday Wednesday
TheDivergenceTest DT
letIanbeaseries
Iflimn an OthenIan isdivergent
Iflimnnan o thetestisinconclusive

Examples 42GM sincelimyanti to I eDntisdivergent

ITin sincelimoh 0 theDTisinconclusive

Asasidenote Int n Bdivergentsinceit'sapserieswithp t
IF8 sincehint I 0 theDTis inconclusive

Asasidenote Int8 isconvergentsinceit'sa geometricserieswithr ti
É inn innm sincehimInca inten diggin A in aliment Ina 0

theDTisinconclusive
Asasidenote IIna Inna is atelescopingseries
butsincelimntoInn 0 theseriesdiverges

ITcostn sincelimocostn cos lift coso 1 0

Icost isdivergentbyDT
ITn't sincehigh 0 DTisinconclusive

If12ten isdivergentbyDTsincehimattn him2 D

LetIanbeconvergentandIbnbedivergent Then ICantbn isdivergent
Thisisanapplicationoftheresult convergent dir dir onsequencestothesequenceofpartialsums
Examples ETME ByPFD It Bp Ntl An B A 1 B 11

so3 4th isdivergentsinceItn isdivergentandÉ'misconvergent
hythepseriestest

Correction

Thegeometricseriesformula if Irlat andyo Enarn If
ThisRaddedsinceif r 0 I arn 2107 0
ThederivationoftheformulaEgarn a MII assumesr to



LetIan AandIbn BbeconvergentseriesletKeIR
I Kan isconvergentwith 2Kan KZan KA
Ilantbn isconvergentwith ICantbn ICan Ibn AtB

Examples Ig In bn EgIn Ébn III 131 3 1 2 3

I 3 1 25In 29 I b 3
FindcsuchthatIgMid L

7121 115 isnt1 7 145 441 E

3 64 2 316 c 612 212716 c

183C 12 24 4C 3C4C 24 18 12 c 6
Thiscontradict181 81 111 141

Assumec o Ig37,1 É IM II L
Therefore C O

Rearrangement Regrouping

Definition letIanheaseriesThen
If Ilan1 isconvergentthenIan is absolutelyconvergent
If Ilan isdivergentbutIanisconvergentthenIan isconditionallyconvergent

EXAMPLE

ITta isabsolutelyconvergent ÉCD tn isconditionallycar
Éf f isabsolutelyconvergent aswewillseelaterwhenwetalk

aboutalternatingseries

Let IanbeaseriesandletIbnbearearrangementorregroupingoftheseries
Then
Ianisabsolutelyconv ifandonlyif IbnisconvergentwithIan Ibn

Thatis ifIan isnotabsolutelyconv thenIbnmaybedivergentorresultinadiffsum
EXAMPLE An CD Ifan IFDN DNT

RegroupLetbn aan aantifu no220Then bn aan any DAtC1 at D 11 0
observethatÉbn If107 0 keypoint Seriesarenot commutative

a associative



TheIntegralTest IT
Letfx bepositive decreasingandcontinuousfor x no
Then

Infn converges ifandonlyif Intf xdx findSnbfaxdxconverges

EXAMPLES Determinetheconvergenceof Int tn
Letf x Y Weneedtochecktheconditionsaresatisfied
ForX 1 f x 4 ispositive
f x isarationalfunctionandtheyarecontinuousontheirdomain

fiction Fix ittiednightie fixisdecreasing
Then I tax himI dx blind in111 him inlb Ina D

IntntdivergesbyIT
ThepseriestestissimplytheIntegraltestm f x XP

Itke3k letf x Xe3 RestrictXe ti x
Checktheconditions

f x r continuousmIR
Forxc.tlD x ispositive é32isalwayspositive f x ispositive
f x x 3x e3

2
e3
2 é3x 6 2 1

sinceX21


