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We will now add the terms of an infinite sequence {a,}
to get Ell +a,+a,+:-+a,+a, B +: y Notation:
'
this is called an infinite
Example:
2 2 2 2 2
24—+ —+—+— —+-
39 27 8l 3
S = the sum of the first n terms =
o Sn=a1+a2+a3+---+an=2ak
it is called the ) o= n S,
S _ 1 2
b The partial sums form a sequence {S,} 2| 26666
2 " In=1 3 | 288888
52 =2+ g = 4 2.96296
oo 5 2.98765
2 2 {S } = 10 | 2999905
S; =24+ = an=l 15 | 2.99999
20 2.99999
S4=2+§+§+727= 25 | 2.99999
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limS, =s — Wecalls the of the infinite series
n—»oo o
(the limit of the _
a =S
sequence of partial Zl n
n=

sums exists and is finite)

and the series 1s called

(by adding sufficiently many terms of the series, we can get as close as we like to the number s.)

otherwise the series is called

. Lol
The harmonic series E —
o n

n=l

We will show this in 12.3

{s.}. ={2,§, 20 ,80,---} It seems like lim S, =3

927 e
2 2 2 2 = 2
=24 —+—+—+ = —=3
3 9 27 3! ;31

We can show that the sum is 3 since this series is an example

of a special type of series called a series.
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is one in which each term is obtained from the

preceding one by multiplying it by the common ratio r.

- -1
a+ar+ar’ +ar’ +-+ar'" +--. =Zar"
n=1

this only converges

r=1

S =a+a+a+a+---=na=limna=
n—oo

r=-—1

S, =a—a+a-a+--=(-1)"a=

. n—1
lim(-1)" " a
n—eo

(il could be a, it could be 0 )
depending on the value of n

rz+l
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S =a+ar+ar’ +ar +---+ar"” =a(1+/+/ +f+~--+y”)
rS =ar+ar’+ar’ +---+ar" za(/+/+/ +---+r”)

S —rS, =

=S, (1—r)=a(1—r")

g :a(l—r”)

n

1-r

a(l—r”)

so, lim§, =lim

n—seo now  |—p

i) )

a(l—r”)

1-r 1-r 1-r
We saw in section 12.1 : if —1<r<1
.. O if —I<r<1
limr" = . a
n—ee 1 if r=1 so, lim S, :1— provided that —1<r <1 or ‘r‘ <L
n—se0 —r
., |undefined if re(—o,-1] . LS .oa .
limr" = R The geometric series Zar” converges to the sum of —— if ‘r‘ <1
n—e =) ifre (1,00) =l I=r

The geometric series diverges for all other values of r
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11 1 1
toe =2 I+ —
3 9 27 3"

Back to our example:

2 2 2 2
2+_+_+_+"'+3n-1

a = the first term

r = the ratio b/w the terms

1
Area of square =1

| sum of the series should also be 1

1
Find ) _a,.

n=l1
- I 1 1 1 1
D, =—t—t—t— bt =1
2 4 8 16 2"
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Represent 215 as an improper fraction by using a geometric series.

215=12.151515...

=2+

a geometric series with a = and r =
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A telescoping series is one in which the middle terms cancel

and the sum collapses into just a few terms.

Example:

- 3
nz_:‘n(n+3)
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If the series Zan is convergent, then

n=1

Converse :

If lima, =0, then the series Zan is convergent. This is

n—yoo
n=l1

(Just because lima, =0, you conclude that the series Za,, is convergent.

n—oco
n=1

Contrapositive :

Test for Divergence :

i 3n’
“n(n+3)

n=

)
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If Zan and an are convergent series,

then so are the series ann (where c is a constant),

> (a,+b,),and ) (a,—b,),
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