
#, September 5 .

Lecture 4 : Power Series #

Last time...

·

Power and Taylor series
about a :

f(x)=
·

Taylorsthe
Taylor approx

· Solving (some) differential equations ,

Today: Rating of convergence , asymptotic
notation

,

Dating Applications of Taylor
series(

Taylor series are only valid
in radius of

convergence.

Ex: Geometric series
X

Exh converges
if Ik1 ,

R= =

diverges otherwise

'
---it

Diverge



Finding Fall of correp-se : compare to grom ,

series ,

Eit Robins of congate for
3

Soln'
-

This isn't quite a power series ,
but it isn't hard to adjust

to one :

By geon ,

series ,
this conveys

if

- 13x -k)
13x-11 = 1 r/)

15 a <
3x]

( 0(x)7
C 1(

z 113 23

Internal of convergence = 10 ,
3)

Rabies of convergence R =" with
centerits

⑭

#SuptoticNottina
sinx = X- + "ber order tera

But what does this men? Will , by Taylor's theore

"lower order terms = IRplh) =Man
Chere

,
k = 5)



Nics to yel
,
the error goes

to0 faster

than
any lower order polymorial . eg . for R = 3,

inXT faster this X- 0

adsinitely
,lin=

- faster than=
r f = O

a - X3
(But not xY]

Def: Little a notation , big & motation

Let f(x) and g(x) be continuous functions .

We say f(x) = olg(x)asxx
if

in = 0

out we say f(x)
= Olgi) as x+ if

=X

Exx2 is oth an
x40

,
se Y = 0

· logy is (v) as x 50
,
since lin : 0

*40
Y

! ,

631 is Olda see

him)
= 170

.

X -x



This allows us to rigorously say "lower orderter-i

Ex:

coX : 1- +) as

#f:

=
2 If

in----
X + 8

= 8
⑪

Very useful
in calculations when we want to say
sineux near

correct statement :

Sinx = x + o(x)asx 5 0 .

nipulationRea = o(y(x) , then (f(x) = o(g(x)

& If f ,(x) = olg ,
(x) and fa(x) = elgaly) , then

f
,
(x) fc(x)= 0(g ,(x)ga(y)

& If f(x) = olg() ,
then xf(x) = o(xg(x))

① If ling( = 0 , then = 1 - g(x) + o(g(x)

& off(x)) + (g(x)) = e(f(x) +g(x)

& old(f(x)) = 0 (f(x)
·



Ex =
1++ (x)

W ensier than computing Taylor
series

.

#plication: Normal distribution .

Very common
for random variables (like test scores

or heights) to follow a "bell curve" ormeal
distribution :

st
.
dev 8

.

#
Probability density functionre(2

p(x)= 2

2

-Yet
- 21 :
St· ja

n
=
0

want to know what fraction
of American

↑

men are between 5'9" and 6 ?

h =
S'9"
E Prob(Heightbet) :See

0 = 3"

h



This is a nasty integral. But we can estimate :
-**+ (

= En (1 - *x + (x" + o(xy)

I

5*x (l-ElyS

- - +T

~ - 342

Since 12 people are
shorter from average,

Prob (Height = 617 v .
5 + 34 =842

(for reference ,
a more

accurate estimate is

Prob (Height =6) = .

8413447
·

our estimate was really good!

Moral : Math says
not all dating bios are

truthful !


