
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday, 1011 - D

Sequences and limits
.
(Sec

.
+

.
1 .
/

(1) Notation .

By (Sul, we mean the
sequence

Sy, Sy , S3)00a

(sn) is a functionTechnicallySequenceawrite su for S(n) .

Moregenerally , (sulnom denotes the sequence
SmiSmel , Su+210 E.g. (ii In 6 denotes

* to ...

(which could also be denoted (in)) .

(III) Limits of sequences .

We say

lim su = L
n -x

if
,
HE-0

,
JNeIN : nYN=YISp-LkE .

Example 9 .

Show that im It

Solution
.

Let Ex0 . [We want

11 + (1) = 11 = h E .

This will happen if n
> %

. So : ]



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
Let NEI be any integer "E.

IfnN, the

1 + (1=
So

m It t #

We have :

Theorem +
.

1
. 8 . If ISn-Ll is bounded by a

sequence that converges to zero
,
thenSu

converges to La

More formally :

CO Independent ofIf there is a constant
n) and an integer me IN such that

Isn't Clank
for all n ym

,
and ifiman =O

,
the

lim Sn = 1
.

n -x

Proof . Assume Isn-L/EHnYm ,
and himan =O

Let E >O . We know JNEI : nN

=> lank 5/2 . But then
,
for n maxEm,

N3
,

Isn-1 = ClankCe/L = Es

so lime su -he It
n -0

Example 2 .

Show thatImIn
Proof

GNote that=L
,32



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
Since 10n3+ 31n2 > IOn?

,
we have

27n3+24n2 23n -

T23Toon3lon + 31na Po =
23

Let & "0 . If NT 1002' then Y N =

&23/1100s)
-

108n

So lim
n+


