
 

MTH265LN2BWeek2WednesdaylectureNotes
AreaCorrectedApproximationsandMarintegralTests

Example0.1 DeterminetheconvergenceofITnifty usingtheIntegraltest
Let f x 1,22534 i checktheconditions

i R 3 4hasnorealrootssince I 372 411714 916 7 0 Sofbx iscontinuousonIR
ii ff x x23 4521423 47127 2 3 2 37 x23 452 2 2 6 1
iiiDoasignchartonfpx Sincefpx iscontinuousonIR weonlyneedtofindthezerosoffb'G
EquivalentlyfindallxeIRsuchthat 2216 1 0
Bythequadraticformula x gig 6I 67 41 17 0.1772.823

chart I É 23
Therefore fba isdecreasingforx 2.823

Try4 0
filo 0.0625 FYIIs 113478.0625

Therefore wecanapplytheIntegralTestonIgnot with f x Hey Observethechange
instartingindex

Then

ftp.YI axnlim1 x3fydx athim1s tudu limlinlull
p
limoInb 3bt4 In2137 3 digInb 364 In6 D i.e diverges

BytheIntegralTest Iggy dxdiverges Therefore Inittyalsodiverges
Definition1 AreaCorrectedApproximation

LetInfenbeaseriesidentifiedtobeconvergenthytheIntegralTestonfixwithXEInoo
TheNthorderareacorrectedapproximationUNof Innofan isdefinedas
UN SN Spyfaxdxwith SN InofCktheNthpartialsumofInfn

Proposition1 ErrorofAreaCorrectedApproximations
Let8 Finofln andletUnbeitsNthorderareacorrectedapproximation
ThentheerrorEN S UNsatisfies ocS Un t
ThatisUNisalwaysanoverestimateanditserrorisbondedabovebythe1sttermthatisnot

included



JustificationforProposition1 ThisisnotaproofsincedetailsaremissingIt'smoreofaproofsketch

let5 Effn beaseriesidentifiedtobeconverenth theIntegralTestonfx withXetno x
Idea0 TheseriesInFln canbedescribedbytheintegralonglx fLx onXE no o

whereLx isthefloorfunction

illustrated5511 i
M

ThenforallneZeno If Adx S
Idea TheseriesInfn canalsobedescribedbyfno Inhex withhx f in

whereTx istheceilingfunction

illustrated411 i
y yfo

Thenforalln eHeno g find a f f xdx i
Idea CombiningIdeas and Snffadax s c fno t fifixdx x

observethats SN IT fCn
IfweapplyA withno NH ft fixdx c S SN f Nti If f xdx
Addingsntobothsides so 1,4faddy a s c f NtD t sNtSIfixdxi
RecallthatUn Sp Spyfax UNC S f Ntl Un i
Therefore

O c g Un EN a f Ntl asdesired



Example2.1 Consider5 Énts
a DetermineitsconvergenceusingtheIntegraltest
Letfly ThenCifaxiscontinuousonXERwithX 0

iiForXET D f x ispositive
CiiiSincef x CD isalwaysnegativeforXET N

f x isdecreasingforxeti a
WecanapplytheIntegralTestonInt ai
8 5,0 dx himfix3ax himI 53 dimf252 21154 2 c o
BytheIntegralTest If converges

bFindits4thorderareacorrectedapproximation44

Bydef U4 54 I dx i 54 É I 3 53 43 9738

I dx 1552 fo 44 275 to 431301 a1.19766

c HowaccurateisU4 UseProposition1
Fromtheproposition O E4 8 Uy a f4 1 13 0.008 ThereforeEye 00.008
d UsingPropositionl findNminimalsuchthatUnisaccurateto4decimalplaces
Fromtheproposition O Ep S UN f Ntl
WewanttofindNminimalsuchthatflNt1 IN173 21104 0.00005
Then NH 3 121104

N173 21104 sincebothsidesarepositive
Ntl 21104 5 227144 sinceglx XtisincreasingonXET X
N 27144 1 26144

ChooseN 27

Alternativelysincef x x3 isdecreasingasrequiredhytheIntegralTestwecanfind

3,99 s t.tt it i iit iiiiititiiiiiianointit
Example2.2 ConsiderIT9th

a DetermineitsconvergenceusingtheIntegralTest

letf x arty
it l x2hasnozeroesandarctancx iscontinuousonIR f x iscontinuousonR



IiiForX20 arctanx eto I ForallXoR I x ispositive f x ispositiveonToD
iii f x I x22111x2 1x2 1 arctanx 2x 1 x2211 2xarctanx
Assumingx 1 arctank 0.785sincearctank isanincreasingfunction
Then 2xarctanx 2211arctanx 22E 5 1.507 1
Therefore I 2xarctank isnegativeforX21
Sincefitx2isalwayspositive f x isnegativeforx et la
fix isdecreasingonI x

WecanapplytheIntegralTestonITargtafd
Then

Itarctqfax bi.ms argtf axai9tIFaxhimSitndn
him In I Ltinyflaretanb arcanum

Lflyingarctanb EF I ER E c o

BytheIntegralTest Ifartist converges
b UsingacalculatorfindtheNthorderareacorrectedapproximationofSaccurateto3decimalplaces
FindNsuchthatRN fNts I 103
sincef x isdecreasing wecanfindXeIRsuchthatf x D 9714,11 121103

ByWolframAlpha X a 54.7199 ChooseN 55
Then
Uss Éar9H f arteax
Ifattest E aretan1867 2 WIM113533

ANS5513Laccurateto3decimalplaces


