
 

Today Summing conditionally convergent series and then theRatio andRoot tests

Let's makethe alternating harmonic series
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We'lldo this by rearranging the series If youdon't it willadd up to In12
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usethepositiveterms in order that youhaven'tused yet toget over 2 andthen thenegativeterms togetbelow lather rinse repeat

Thepartial sumsgetcloser closer to 2
everytimeyou use an eventerm In you'llbewith In of 2

Sothelimitofpartial sums will be 2
Notethatrearrangingonlyfinitelymanytermsdosenotchangethesum
Infinitelymany mustbe rearranged

We coulddothiswithanytarget sum any conditionally convergen seriesAbsolutly convergent series convergeto the samesum nomatter howyou
rearrangethem

Ratiotest
Suppose Ean is a series suchthat pastsomepoint an 0
Then if limmagt

at the series convergesabsolutely
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1 the seriesdiverges
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so if 1 1 1 theseries convergesabsolutly
if 1 1 1 the seriesdiverges diverges convegesabsolutly diverges

t dif 1 1 1 we havetoresortto othertests

If 1 1 1 then X l or Xel

x 1 then the series is Éhits 3 I I tat
we'll use the alternating series test
1 The series alternatessign because l l does Int3 70

ziti ants ants 253 sotheabsolutevaluesofthe terms
are decreasing

3his zits n'iman't

so by the AltSeries test É It's converges

x 1 then the series is É Ints whichdivergesbythegenerized p Test
since p 10 1 1

Thus E Is converges if X EEl 1 anddivergesotherwise


