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Rearrange the above series with two positive terms

together , followed by one negative term :
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Sf: changing the order of the summaids changes the answer!
( of course,

this wouldn't happen with finitely many terms
,

but , here
,
we have an infinite sum. . .)



Def: [ a'n is a riant of Eau if an
'
- an
,

where lynx) is an enumeration of IN, i. e
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is a bijection .
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there exists a rearrangement Ean' of Eau , such that

its partial sums sin satisfy :
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you can change the order of
summation in Eau

and make it converge
to whatever prescribed

number you want !
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Claims : Epn and Efa diverge .
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So at least one among Epn , Een rdiver.es
must diverge .
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Therefore , both must diverge . diverges (contradiction)

let Ps
,
Pa
,
Pz , - . . denote the nonnegative terms of Eau

( in the original order !) and Qs.dz.dz , - - be the

absolute values of the negative terms of Eau .

Note { Pn
,
Edu differ from Epn , Etu only

by zeroes , so they also diverge .

Given xp ,
choose sequences au-sa. puff .

with
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We will construct sequences
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( which is clearly a rearrangement of Eau) satisfies
the timing - a , larrup =p claim .
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continuing in this way , we may
construct the above

sequences
as claimed since Epn .

Edu diverge .

Denote by Xu and ya the partial sums of
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whose last terms are Pmn and - Qun , then
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Since an→ O

,
Pu → O

, Qu → O as n → a and

hence xn → p , yn - x .
This proves

that there



are subsequential limits (of partial song to ×

and p as desired . a

Thin . If Eau converges absolutely , then any rearrangement
of Eau also converges

to the same limit .
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Exercises
← Babylonian method to approximate

- square roots .

RudinChop3## : Given a > O
,

choose as > Fr and

Xnti = { (Xut ¥), HEIN

a) Prove 4x4 is monotonically decreasing and ale;gxn=R
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This shows that Hnl is monotonically decreasing .

It is also
, clearly , bounded from below by 0

.

So it must converge :
xn - xo TifO Xa
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Take n- o in both sides
R

of the recurrence relation ;
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b) Let En=Xn - ra , show Ent , = 27¥ sEET2b *④
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This can be used to show that the sequence
Xu converges to Tx very quickly .
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Rudunchq.rs#9-← This might be helpful in HW4 #2

Find the radius of convergence :
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so , by the Ratio test, the above always converges ,

no maker how large 124 is . Thus , R- ta
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