
 

Series I
Asequence An is a list of numbers indexedbytheintegersstartingfromsomepoint
exant 1h31
Asequence An converges lie has a limit as n s as means thatthere is an L
and for any E 0 we canfindan N sit for all n3N Ian L E

Oneusefultrick isthat if an fins for all n fix is a function s.t.li flxexists then that limit himan

A series Ioan is the sum ofsequence an if it exists

eg last time we briefly looked at EEn 1 1 4 8 t 2

eg E 1 1 1 1 1tooo dosenot addup except maybeto o which is
not a real number

Weneed a decentdefinition of add up ooo

converges lie addsup to a sum AER if it'ssequence ofpartial sums
converges to A

The partial sum up to n ofthe series is a ta t actastautoootan Sn

so an convergesto A if LingSn A

eg In some series thepartial sumshaveniceformulas

eg t t t t ttooo In I E
I I ooobutmostdon't

eg It t t t t tooothe

We will therefordevelopways to test series to see ifthey converge ornot withouthaving to knowthe sum

Prototypesforsumming series Two caseswherethepartialsums have nice
formulas

1 Geometric series



E arn where a is the first term and r fin is the common
ratio E ar

Atar tartars tooo tarn i turn

all tr tr tr toootrn it rn now what

Observethat if wemultiply thisby l r wegetall tr tr'toootr n rn l r

THE I I
all rn ti

all trtooot rn a It
soEarn has a limit

if lima try has a limit

Sowhendoesthis limit exist

It converges exactly when either a 0 or Irl I ie lard

If Irl al then rat so so the limit is

On the otherhand if r 1 then rat as if al we'dbedividingby 0
if K l then rn't l if n isadded

I if n is subtracted

so there is no limit

if re l then rn oscillateswith ever longersavings so there is no limit

2 The other easy example Telescoping series
e
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