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Topic3-Infinite Series

Def: Suppose we have a

Sequence (an)n=
and we

want to make anIfriteseries

a, + az + as + ay + ...

out of it.

Define the exartialsums by

Sp= a
,

+ a2 + 0 . + am

Where R 1
.

So ,

S = a,

Sz = G
,

+ 42

Sy = a
,
+ 4z + a

8



If lim Sp exists and equals
k+ X

then we say that the series

* an inverges and an

If lim Su does not exist
,

then

k+1

We say that an diverges.

-

#ote: The series can start somewhere

not at n = 1
,

such as

an aut aut aft a..

Then define

-San
Su = Astay , Ss = astaut



Ex: Consider

=It

Let's calculate some partial sums .

=>--=y
= 1 + z + 4 + b + + = 1

. 9375

-:

50
/ So= Ha+....



=
~ 1

.
999 . . . 9911139 ...

-
It looks likeim Su=

If so, then
We will show this

forWhen -1.



Waneed :

-

#If welR and Inkl
,

then lim r = o

n + x

n = 0-
We are

interested in

& r = 1 + r + r + r + r + ...

n = 0

where Irkl~
Let Su = Itr + r+... + rk



be the 1-th partial sum.

Note that

Sn(l-r) = Sr - rSm
v

= 1 + r + r +... + r

- r- r ...
- pk- k+ 1

=l - k+ 1

Sou=
Thus ,

Iim Srin
k + x

=
n+ x



=
==Fr

Thus
,

it Irk1
,

then

-
·
-



# Consider the series

Enti=+ + 5 y + ...n
un W L

n =2n= 3
n= 1

The trick is to write

=+

Multiply by n(n + 1) to get :

1 = A(n + 1) + Bn

This has to work for all n.

: 1 = A(0) - B

- 1 = B

AEO
: 1 =A lot

+ Bl



Thus
,it= +

·I

A = 1 A = 1

A + B = 0J+
B = - 1

Su ,

n
Let's look at the partial sums.

==



=(
=(-
In general ,

Su = 1-
Thus ,

= Lis= (1-)

= 1 - 0 = 1

Su ,

I



terrenDiverge Hereaa=

#capositive: If him ant, 7
then an diverges

Prove:

Suppose an converges to

Then lim Su = L where Su

k= x

is the k-th partial sum.

Note that

an = (a,
+ an + ... + an) - (a,

+ an + ... + an-

= Sn-Sn -1



Thus e

lim an = lim (Sn-Sn-1)
n +

n +1

= lim Sn-lim Sn-1
n +n+ x

= L- L

-
& = z + z + z + 5 + ...

Note
·Im=

n + 0

Em



Since limO
,

n
-> 1

The
series t diverges


