
Sequences and Series

Sequences

A sequence is a list of numbers written in a specific order. This list may or may

not be infinite
,
but our class focuses on infinite sequences. A eneral se vence has

terms a , an
,

As, .... An
,
ant ....

Let's take a look at a couple of sequences :

example. Write down the first few terms of each of the following sequences :

(a):

3+14 4 +153tb
a. = in = = = 2

, az=Th=4 , as = 1314 = a
, au= 142 = 16

, ag = 1812 = 25

(b)Elkn=0 :

1-13+1 I (-14+ - 1

do = '
*

= = -1
, ai==E an=*= , az = 2 = 0 , ay= 24 = 1

1) Ebr=, where be is the nth digit of T :

a , = 3
, az= 1

, az = 4
, au = 1

, as= 5

We can also use pattern recognition to solve for the general term of the

sequence and the limit of the sequence as n=d.

example. For each sequence below ,
write down (a) the formula for the general term

of the sequence and1b) the limit of the sequence :
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...

2
. 2

,
-2

,
I

,
-2 ,

(a). patterns I see: (a) patterns I see :

· top is always 2 · odd terms 2
· bottom is atimes #+ · even terms - 2

i .e An+= -1 · An

an = int (n+4)

an = (-1)*+! 2
im liman = lim ints in +4)

n->0 n+g
(b) lim An = D .N . E.

2 n=0
= lim r+An+ 12

n-g

due to never converging
= O



Summing an Infinite Series

Start with a sequence Ean31 ,
we define a new sequence of "partial sums", Esn3=

by the following : Si = a, Sz = a, tan , Sa= A ,fantas, S4 = ait Azt Ast 94 , ... a Sn= ditant... An=i

Recall that=liman . We say that the infinite series converges if the sequence
Esn3

, is convergent and its limit is finite. Similarly ,
if the sequence of partial

sums is divergent then so is the series.

example. Determine if the following series are convergent or divergent.If it converges ,

determine its value.

lasn

San3 =El
,
2

,
3

,
4

,
5

,
... 3

ESn3 = E1 ,
3

,
6

,
10

,
15, ...3 =Enint3

divergent

(b) Lin+ i - n')

Ean3
=3

= E4'- 3'
,
S' - 41

,
6- 5

,
7- 6

%...
3

S, = 4. - z note the index : S = As

Se = (4' - 3) + (5' - 4) Sz= As+C4
= - 21 +3

Sz= az+A4+As

Sz = 4 - 31 + 5 - 41 + 6- g

cancel cancel 000

= - 2' + 3

SN = Ast .. o
+ &N +2

Esn]== 54- 3, - 3+ 5
,

- 3 + n
....3

= - 2' + (N +2)+1

convergent to -3

due to this cancellation


