
example : (telescoping series

&. Need to use PFD to

see that this is
n= 2

telescoping
2

#D: = n+ (n -1

2 + 1- = n- 1

n2-1

2 = A(n - 1 + B(n+1)

n= 1 : 2 = 0 + 2B => B= 1

=> A = - 1

n=
- 1 : 2 = -2A

+0

=
n =2

s
,

= az = 1 - 5

Sz = az+ az = 1 - y + 2 - t

Sy = 1 -- + z - k +y - 5



= l + 2 - E - E

Sy = 1 -y + z -7
+y- 5 +y- t

E
= 1 + z - 5

- 5

(Sn = 1 + z - - niz

lin sa = lim (1 + E - m - nH)
n->0 n+

Fr =

=> series converges to 3



Properties :-
① can = ca

n = 1

② Canbe = ZanZbn= 1

u = 1

↑ 4

if both converge

Careful ! Zilaniba) + Zian-Zibu

(a ,
b ,
+arba) = (a ,

+az)(b ,
+bi)

Thiftingthe index (or re-indexing
+2

ex : t say
we want to

start at n = 1 instead .

n=3
-2

=



These have the same terms :

2n-
n=3

state+4

n = 4 2(n -4) + 1

==
n =4

Pulling off terms :-

Zan = a + an + as
Zan
n= 4

---

Y know this

value



GeometricSeries

Consider the series = + + ..

Geometric Interpretation :

Start with a square with

1 S side lengths 1 (so Area = 1)

Step 1 : Shade half.

shaded area = . 1 = E

-

1/2

Step 2 : Shade half of remaining part .

+ =shaded area = ↓ +24
3 "2
-

1/2



Step 3 : Shade half of remaining part .

3

shaded area = 2 + y + +z = 7
-

1/2

Step 4 : Shade half of remaining part .
1/4
-

31

shaded area = 2 +y + + + it
- #

⑧

&

&

z-1
Stepn : shaded area = n

2

↑
a formula for

Sul

him In him n =lin
n->0 u7o

= 1 - 8



Z converges to 1

A geometric series is any series that can-

be written as
-

-

Z art = a + ar + ar+.. -

n= 0

↑ standard form

ex: ( a= 3 , r
==

⑪

=
⑪

n= 1

-n= 0
=

↑

a = 2
,
r =z



The value v is called the common

ratio because
, any

2 consective terms
is r

the ratio of

and so an= an"

n =0

ar

Ex: 3 + 4 + y + +E +
...

n= 1 n =2

is geometric

Ir = =

3 4

and -=
3



When is a geometric series convergent
?

Zarn = a Zr - can pull
out "a"

n=0
n=0

on r
,
nota

Convergence
depends

Two cases : r = 1 and r Fl

Cue1 : If w= 1
,

2 a(l)" =Za
n= 0 n= 0

= (a + a + a + a + ...)
~

diverge , adds
to

up



Lase2 : Assume r = 1
.

We want a formula for Sn.

k = n
- 1

k=0 k = 1

Sn = a + ar + arz+...+ arm
-

~ Su = r(atar + ar2+...+ arm
-1)

rSn = ar + arc +ar+... +arn

arn
- 1

Sn = a + aftarT aftar
- rSu =
- -

- art
Sn-rSu = a

Sn-rsn = a-art

Sn(l-r) = a-ar
u

Sn =
9 - av

E this
is
we-

1-r why r+
need



Now take the limit as neo of Su

lim Sn = lin (any
n-x

=him
-N

hio(l-1)
Recall : if Irk1 , then liv r=

re-em rin-x

If Irk 1
,
thenlim Sn = Fr (1)

n+

=
series converges-



If r>1 or re-1 ,

lim In diverges
n->

=> series diverges if rel or re-

Also
,

if r = 1
,
the series diverges,

GeometricSeries Test :

Angeometricseries converges if leks I

and diverges if Irl > 1 .

Furthermore
,
if the series converges ,

we can compute the value

= art=
n = 0



=
n= 1

⑪

=2 2(3)
n = 1

⑪

r =-

converges bic Irk1

compute the value :

&. 2(-z) 2(5)()
n = 0

a = 2(-z)=-

=3) = -

↓Easier way : value of a 1stterm in series

convergent
=

1 - r

geom .
Series

- don't need standard from



2

z first term : E =-

=

=
↓
8


