
HW9
-

# = x() = x)+xx)

= x z- xy)
n= 0 combine
u

= zxz . (- (2x4
n=0

= x
*

=
=
= Z7112Yet E

n=0

-
a number



Use AST Remainder Estimate to find N

needed to get value within 6 decimal

places :

(RN/ 0 .
0000005=

↑

error
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error
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If f is a function with a power series

representation

Z Cn(x-a)"
n =0

then the coefficients an are the

Taylor coefficients
: an =

a



(
Minor issue : sometimesf has a P . S.

&representation but f

isn't equal to its power
series , even on

its IOC

↑ we'll address next week

The Taylor series
for f(x) centered at x=a

is 3 .2 . 1 = 3 !

(x 0 ! = 1

=

a) (x-a)+(x-a) +E(x -a)+...

= f(a) + f()(x -a) + )(x -a)
.

The Mazlaurin series is Taylor series

where a = 0.



x= - we saw this

yesterday

↑ Jusinggeometaa
Cn = 1 a = 0

S

start similar to finding the Taylor poly :

f(x) = ix = (l-x) chain whe

↓

f(x) =- (1 - x)
2

(-1) = (1 -x)
- 2

- 3

f"(x) = - 2(1 - x)
-3(- 1) = z(1 -x) =

f(x) = - b(1 -x)
-

"(-k = b)) - x)
- 4=

(1 -x)4
-5

f((x) = -24(1 - x)
- 5

(- 1) = 24(1- x)

4 !
-

=

(x)5
-

n !
-f(u(x) =
(1 - xyn

+ 1 = f(n)(0) =
+
= n !

I



Taylor coefficients
: Cn =

at basept
.

I= (
== 1

: Maclaurin series for f(x) = ex am
d its

- radius of
base point is a =0

convergence

f(x) = eY

f(x) = eY

f"(x) = ex

:

f(x) = e" and f(0) = e = 1

so C=

e=Z (x-d=-
n=0

n=0 n =0



in
radius of convergence : ↓

ant

↓

Ratio

-

limi- -

Test

= diIn
= line blows up

=O < 1 always so

cugs
for all X

R =x => radius of cuge is->

! %-
-

Ratio Test Limit : 0 = R = 0
= *

(
"1"

7a = R = "1" = 0

↓ (x -al => R =(z) = 5



Maclaurin series

at every point
X in IRF(we'll prove

A

a = 4

Need a formulator + (4)

f(x) = e
-2x

f(x) = ( -2)e
2x

f"(x)= (-2)(-2)e
2
= (-2) e 2

f(x) = (- 2)2(-2)e
x
= 4- 2)3e

2x

:

f(m)(x) = (-2) e
-2x



f
* (4) =72) e

- 0

=A
Cn =f=

(4)

Plug-in to Taylor series :
.

J
(x- = G(x-

n = 0

= (x-4)
n=0

-

Taylor series atE4



Recap of previous ex:

f(x) = e-
2x

,

base point a=4

Want Taylorcoefficients

C =f T
Need this

2 Ce(x - 4)"
n=0

↑

Taylor coeft .

We found Ca=
So 72 (x -4)

n =0

CCradius of convergence is R =0, ack



: Maclaurin Series

f(x) =ex f(z) = e

S e-
*
dx -

-Face
Want to find -" (0) 7

2 x = x

n = 0 n= 0



f(x) = Sinx - f(o) = 0 =

f(x) = LoSX f'(0)= 1

-"(x) = - Sinx f" (0) =0

f(x) = - cosX f' (d) = - 1

f(4)(x) = sinX f(4)() =0

f(5)(x) = coSX f(x)(0) = 1

Z
=(x)+ x+

--

= Fox+x+ x +...

=
↓
x + x+ +I'

n = 0 n = 1 n = 2 n = 3



= x
2n+ 1

n=0

- #Maclaurin series for sinx

can check that rad. of crgc is R
=

·xsimilarly

R = * too



(a
= 0

- IOC is

C- 1
,
1)

-

-

-


