
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MTH265Week3WednesdayLectureNotes
RatioTestsandRootTests

Theorem1 TheRatioTest
LetEganbeaseriesandletL him94 i

IfL I thentheseriesEnoan isabsolutelyconvergent

If 1 1 theRatioTestisinconclusive

If I 1 or L N thentheseriesEgan isdivergent

ProofSketch Theratiotestmeasureshowthetermsoftheserieschangeasnincreases
IfL I thentheseriesZlandcanbeboundedaborewithageometricseries Ilandr forsomer ethD

Byconstruction reCoDand I1antconvergeshythecomparisonTest
IfL 1 thenthetermsofIlanIareeventuallyforsufficientlyhighnstrictlyincreasing

Then limnotan1 O and IandivergesbytheDivergenceTest

Examplelil Letan net DetermineifITne convergesordiverges

him at himYett himandet i te 1 Éné convergesbytheRatiotest

Example1,2 Letan hi iDetermineifÉ'mconvergesordiverges

almsat nlimo
artist himnine limon't 0 É'mconvergesbytheRatioTest

Example13 DetermineifÉEggconverges
letanEth ihimanatl dignity fitshimnt G t

ÉnightabsolutelyconvergesbytheRatioTest
EXAMPLE1,4 Determineif In9 n23 divergesorconverges

letanYai him anat himF fit himants3 3 1 I je divergeshyptatotest
Nonexample15 Determineif Int f convergesbytheRatioTest

letanhaihimaftthimUI 1 TheRatioTestisinconclusive



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Examplelie Determineif IGggconverges
and him Iii.int himoianEIIIIEIntminstant
I c1 2411 convergesbytheRatioTest

Theorem2 TheRootTest
letEmanbeaseriesandletL nlingIan i

If L l theseriesEman is absolutelyconvergent

If1 1 theRatioTestisinconclusive

IfL 1 or L N theseriesEgan isdivergent

ProofSketch TheprooffortheRootTestisverysimilartothatoftheRatiotest
IfL I wecanchoosere lil suchthatlanternforsufficientlyhighn

ThenbytheComparisonTest Ilantconverges
IfL l thenIantil lanlforsufficientlyhighnThen Ilan divergesandIandiverges

bothbytheDivergenceTest

Example2.1 Determineif ITBff converges

letan Ynez himNani limo Big It him312 34
ÉBig isabsolutelycowbytheRootTest

Example212 DetermineifIgGIFconvergesLetan Effin i
himranthimYET dim it 0 sEggingabsolutelyconvergesbytheRootTest

Example2.3 Determineif I I f isconvergent

himFant nlimoY 1tnT limo Itn ebydefinition 29 it f divergesbythe
RootTest

Example214 DetermineifÉInisconvergentHimV25 limp4 0 1 ItdntconvbytheRoottest


