
-Sequences * 8 . 158 .
2 are very

important for understanding
A sequence is a the rest of thehapter
list of numbers,

in order .

e . g. 1
,
2
,

4
,
8
,
16

,

32, ... 3
↑
goes on

forever

Terminology:
-

· Numbers in the sequence are terms-

· We use the notation an ("a subn")

for the nth term in the sequence

· n is the index of the term an

Stells you
the position)



ex : 51 ,
2
,

4
,
8
,
16

,

32, ... 3 = E23

a
.

= 1 = 20
I

az = 2
= 2

az = 4 = 2
compare

to

3 indeschanging

an = 2
n- 1

- the

ay = 8 = 2
in the term

As = 16
= 24

:

Notation : San3" spooping,
index

index

↑ (doesn't have to be 13

curly braces
indicate its

a sea.



:E =E
↑ ↑ ↑

az as a4

ex : Fibonacci sequence

Start w/O and 1. To get the next

term
, you sum the previous two

terms.

50 ,
1
,

1
,
2
,
3
,
5
,
8
,
13.... 3

We say this sequence is recursively-
defined because the value of the
-

a



if no starting index,
e: &(123 assume it starts at 1

↳ = 9 - 1
,

7 - 12
,
(13

,
6 - 14
....

3

= 5- 1
,

1
,

- 1
,

1
,

1
,

1
,
... 3

2 : 3(-1"
+ F = 51

,
-1
,

1
,
-1

,
1, ... 5

ex : 3 (-173
,

= 3(1) . +
,
712

,
713 · 5

, 77 7 ..3

= 3 - 1
,
2
,
-
,
t
,...

7

Leth : A sequence whose terms alterate

positive and negative is called

alternating
-

(Note : 31 , 1
,
- 2

,
-2
,
3
,
3
,
-4

.

- 4
,
...3)

is NOT alternating



Eact : If Sant is alternating , then an

CAN be written as either *

an = (-1"bn or an =- 1
**
by

where bn 50.

ex : 51-1)"3
-

↑bu = h

ex: Find a formula for an for

25
,

-
,
E

,

-, ....
n = 1 n = 2 n = 3 n= 4

= 55 - , -
,

...

n+1 ↓

an =
( 1) n = (-1)"

*

za3
mu

n+ 1

(-1)" or 713
M

T -

ney ↑ pos



Two ways to Visualize aSequence
-

0 As points on a number line

ex1: En ex2 : <(1)3 ,

and
all odd... aae -9 ↓ terms

[ I > [ · I ·

O 1
- 1 8

an

↑ 1

and allterms
even

② as functions whose domain is

& 1
,
2
,
3
,

4, ... E = *T or INT

(natural numbers)

ex1: En ex2 : <(1)3 ,

&

A
(1 ,1) di

· ⑳

I - ·
I I 13I ·

a2

· ay t ..· - · · ·

!3
+

* plot (n ,
and



Limits of Sequences (as n =>x)
-

Works like limits of functions

Eact : If f(x) is a function on IR such

that f(n) = an at each natural

number n then

ein an = hi f(x
n+2

· I limf(x) exists

↓h
e: SF

f(x)= - lines up
w/t at each n.

lint-linX-



* delete lower

e: lin order terms

L'Hospital's
= lim S
n-D

5n/ L'Hpital's
&
or
G

=
↓ E

J O

5

E: linnt = lin
n->x

=in
= E

e him ↓

= ein lin
X-

"This
2

=



= Ilm27 Min 2
X

-

2 x7x

=

If him an exists and is finite,we

say
the sequence Sans converges,

Otherwise
,
we say

it drages,

↑
#N or DNE

If asked if a quence converges or divertsC just take the limit
.



example where the limit does
not exist
-

5 - 1)n+ 2439 1

Y

ein
2he ·-

· tod
notdefined

. terms bounce

· pos .
-> neg

an back

and get larger

=> limit DNE
·



ex : &(1
+. En5

alternating eto

lim (1
*

=0

&

*

&
-

* positive negative↳
n->a

agree at
O

-
O terms can

Moral : an alternating sequence can only
converge

to 0 (no other value


