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5 1 SEQUENCES

ONE MOTIVATION

Taylor polynomials the higher
the degree the better the
approximation

BEST APPROXIMATION
Would be an infinite degree
polynomial

These don't exist BUT instead we
use power series

1 x fca t f ca x a tfg Ix a 2tfff.at ay3

a a

FIRST Rather than adding up infinitely many
powers of x le s start by
adding up infinitely many numbers
This is called a series



FIRST Discuss lists of infinitely many
numbers not adding them up
This is called a sequence

EXAMPLES
a I 8,6 3,0 I 0.1 an

probably
91 1 92 8 93 6 diverges

b a l 92 1 an An it An a
Fibonacci sequence
I I 2,3 5,8 13,21

h 3 Az Az tazz h 4 94 941 94.2
92 9 Az taz
1 1 2 1
2

3
diverges



c a O ant 2ant5 an 2amt5

0,5 15,35 diverges

92 29,15 93 2921 5
2.0 5 2.5 5
5 15

qq 2Azt5
recursively2.15 5
defined

35

d I T T IT 3 2,6 4,142,2456

An z closed form

Azoo E
This sequence converges to 0



WE WILL BE INTERESTED IN

WHETHER A SEQUENCE CONVERGES

Def The sequence an converges to
if
Irm an L
h oo

In example d
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Humes an
n I T
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X 2 X

O

fCx has a horizontal asymptote
as oo

equation 4 0

so the sequence an he converges to 0

EXAMPLETT
An cos 2h IT cos Zein sequence

corresponding function

fix costhTX

no horizontal asymptote



An cos 2nF

A COS HT Az cos 2.21T Az70112.35

f cost41T Costa
I I

I I I I l

really compare this sequence to

the function fix
Hm I I T
x ao does have a

H A y 1
so sequence

an cos 2nF

I I I I

converges to 1



FACT Bounded quences

either increasingconverge
or decreasing

EXAMPLE e an ht
BOUNDED BELOW
means there is a horizontal
line the sequence stays above

BOUNDED ABOVE
means there is a honrontal
line the sequence stays below

an ht is monotonic decreasing



If a sequence does not

converge we say it diverges
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does not exist
So

fo dx diverges

f dx f'S So ok

b

b'I lo

f
a



II ta TEtan lol
IE.Iz O

y tan

so

f z dx converges to
FIT
To



1
2
9

f DX 4 314 37

tB xA9xI

4 fu.nu zTdx

ffxtFzgzdXf
xt3j2 1

t t
zL
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