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SERIES

a whatdoes this mean?

1 +4 +5 ++ .. .
=I

Or this?

1 - 1 +1 - 1 + .. . =(?)

(1- 1) +(1- 1)+... =0

1+(- 1 +1) +(-1+1)+... =1

Some we learned:

145+4 ++... =FY3
as a special case of

1 + x+x
4x+. .. = why?

1 +2+4+8 +... =z =
- 1

= 3 Euler.

· We'll define series

Given & an3, defined an = apt...+ ag

let Sn=,as the nth partial sum.
Then [Sn3 is a sequence, sometimes written ascalled an infinite series

may not converge, but if it does, say to S

writeal = S. Notes: Bar-Sn= max.



&:When does a series converges?
A: When seg of partial sum does.

Ex an=t. Does It+5t ... converge? (harmonic series).

(Sn =1++..+H).

Is SSn3 Cauchy?
nsm. (.5-3m) =Am++Amtt...+am.) ShowedSamsmcarchy, not convergent.

The CauchyCriterian for series

um:Iam converges > VET0 zNs.t. m.n>N=> 1ianks.

Let men, get

Gr:Ian converges -> Iman =0 (terms -> 0

converse is not true Charmonic series).

Ihm (non-neg series (

If an do, then Iam converges > partial sums are bounded.

ps. If an?0, partial sums mon. Increasing
but bounded, mono. seq. converge #.

Im (comparison test). (12)

(a). If land? In for a large enough, andEC converge.

then Ian cour

(b) If an dn?0 for a large enough,

If I du diverges, then man diverges.

1pfs. (a). Since IC converges, HEC0, EN s.t.nm>N,-> 1aKE.
Let N=max[N, N23. For n.m > N=> 1Eak1- 1418

(b) Use (a), if I am converges, so does Ebn. 1.



· What to
compare to?

Geometric Series.

Im:If (X), then Ex =#x
If IX121, then Ex diverges.

<pf). If IK1. Let Sn =1 +X+... +x Then Sn=I
so lim Sn= #xlim(1-X")= 11-X

-> I -0

If (N=1, terms #0, so series [X" diverges.

&In converge or diverge? For which p?

·Thm (Cauchy). If an as As?... 10
~

ai+2an +4a4 +8a8+...

Then an converges TI2"ac" converges.

spf ideal, compare. Sn = a,+ac+...+an =>a+(az+as) +(a4 +as+as+an) +...

T =a, +2a, +4a4+... +2"ak
=

a, +(a, +an) +(ax +ap +ay +ax) +...

If n < 2", then SnCtk, (E"done).

2 Sn =2a,+2a2+2(as+a+)+2(as+-.. +af)+...

t =a, +2a2 494 +898+...

If ns2", then ti?2Sn ("=>"done).
#.

plicationon if psl, dir if are
spts. If p=0, terms ->0, Indiv.
If so, use I2"p=EekP) which converges E) 12"PK) E) 1-P<0 #

· Int = i it... converges. (to el (p> 13

Why? It's psums are bounded by 3.

(1 +1 +1 +i +5 + ..=3)

Couvrapid! e-sn, init... t



· See e is irrational,

If e
=1, then 0cn!(e-sn)< t
-
integer

but there'sno integer.


