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Section 10.7: 3, 9, 11, 15, 17, 27, 31, 41, 43, 50 (extra practice: 13, 23)



Section 10.7: 3, 9, 11, 15, 17, 27, 31, 41, 43, 50 (extra practice: 13, 23)
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Daglor series for f(x) at
⑮

a

EX. Find theTaylow series for

f(x) =ix atx=0.

f" (0) =f(0)
==1.

f(x) =((1+x)
-)=- (1+x)

-x(+1) f'(0) = -1

=I

(+x)

f"(x) =1 -(1+x)-2) =2(1+x)
- 3 f"(0)=2

-

f(x) =(2(1+x)-3] =- b(ka)4f(0)
=
- 6

f((x) =1 -6(+x)-*7 =24(1+x)
-

5f(0)=24

fix(0)= f-1)" n!



Found outit

fix): Is then finico) -(! Let

Let's plug in f((0) that we
found intothe Taylorfows

formula

fil- = Ec

=E -flenTa
f(x)= in.

arefreeene
in =EEIx =1-x +x - x +x"-....

n=

rename
Using Geometric still
t =E(x) =Es
1 - (-x)



Ex. Find theTaylor series META. Compute

for f(x) =e* atx=0. d ntSarf(0)= 1
3
pattern

f(x)=exf(0) =1
:

fi(x)= ex f"(0)=1
② plug in to

Taylor series formul!! ? Simple-

i ⑧ Interval/radius
f(n)(x)=eis 240)=1. of convergent

↳fope=an, ofconvenein
er =Eni =1 +x +in +*int...

El +x+Exse
e
=1 +1 +i!! i!+--

2 =1 +2 +2 ++2...



usetestto find interval/radius of
convergence for f(x)is

ant=I: art =e
an =E / a =0 =1 for every stratee

12<1 away for ea

so4R= H-ralie.

Minusofatreearee



EX. Find the Taylor seal
at

R=0 for f(x) =since.

Strfp)=I =0 +Ex+++n+:fr

f(x)=since f(0)=0
=>Isit

i

f(x)=cosse fi(s)=1

f"(x) = - since fico) =0

f(3)(x) = -cosx f(x) (0)= -1

f(x) =Since fi (0)=0

i repeats :repeats



EX. Find the Taylor series for

f(x) =Sin(x) at x=0.

①

g(x)
=Simbe) =thee ③

g(32)
=sinCal="-:
Brant

Sin(x) =EBegin ?? ~
-

= I sinen):Einiam

**** ***Eust....) (a

(-0,d

-in Rese



EX. Find Taylor series ?? N/RC. It: Start by
(atx=07 usit &

common series.2 -

Sat. Start with theTaylor series For

(at x=0)

=e

Estzu. ix =inss).It
-

- zuseen
Next tofind IC/RC use bAKA.
--

Rtest Aren=

Attimegutanarthere
(1

= ⑳3
testi= -3D=3

separately.



&x=3
x=3

*Entn=0
↑ by divergence

test
An= f1)"-2

n
=

0

aa =abt
=I or 2Se& =

-3
lim an 0.

-(3)enter
u=0

fD**:fIl-1
- Est2=E:2I

=(- P)** - 1 = -1
=-z-2-2-7-2-2-2....

⑰Rei



Section 10.8: 3, 9, 15 (extra practice: 5, 7, 33)



f

Taylor Series at1=0

x

#

Taylor Series atEa

EX. Computethe Taylor Series

expansion offal=a+ x=2
f(x) = =

x
- (x-1*= - K-2 usethis formul

(x-) =-2x-3 For a=2
f(x) =u
f"(x) = I plug in a=2

H

f((x) =u f(x)(z) =G
+"(x) =2 So

fr)=E (-z)
!

fin (z)=F =(-
Q:Find the Interval/radius/center of convergence.



Q:Find the Interval/radius/center of convergence.

Ratio test

An+1 2--

-

- Isbe-zrt. in
=(-2).EEnz

==.2.(x-z) ==(x -z)

Im a==(x-z)=L IF (LK1he

- Is (x-z) < 1

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

Ex 2x-27 -2

Es 4 - x > 0

So it se is in (0,4)
G+x=0 and x=4 then thepower stries

we need to test using converges. [E=1.
some other dretuods

eato Elo-z
==EiEer==

diverses.



Q:Find the Interval/radius/center of convergence.

2-
I

So it se is in (0,4)
G+x=0 and x=4 then thepower stries

we need to test using converges. (EI=1.
some other methods

eato Elo-z
==EiEer==

a
diverses.

ex=4

-
- - dirges by

k diversenee
-

test since

lim is DNE,

Center? a
=2

Radius? R=I

Interval? 30,4) or Ock24
->th
-

/I



Ex. Compute theTaylor Series

expansion of f(x) = e4 atx
= -1. Efn(a)(ee

f(x)=ex f(n (2D) =e=
fi(x) =ex

f" ()=e fix) =Eek-
:

f(x)(x)=er ten!(x

Advanced method for this problem using i*E
f(x) =I a+x=2

I
↳.-==az=
2 1 - f)(x

f
*E(l-E)=a

fras=[itM-c*in



Ex. Find toyishere
atsoe

⑨ Find the

Interval/radius/
OptionI take deviations is try to

and center
-

find the pattern. of convergence.

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

file=-1. (1+Ex)-.Yu =i
!???Xf"() =ix(itEx4
Try!

02:use known Taylor series

Cone of the common ones)

im EE I=(-1, 1) R=1, at0.
n=0 Seren

i s)= I lEx)"=E
A

**He

Youownasaserie



Rottestto find interval isradius

ofconvergence

fil-Zs
34/nIcan"=(*se)"*= "Se comis?

IF 12K1 then-1s Es< I
Whats

=
-

x =L

*x

>Ex: s

how testendpoints 1=13

youare en

(divergence forparal



Topics regarding Taylor series

*Taylor Series formula

"Straightforward"method using th
derivative

↳flabee of f(x) as

n=0 finding a pattern

2 pluggins in

↳ examples et (ata=0 21x=- 1) x=a.

↳ since lat ecol

↳ ↓ (atx=0)
It

↳ In (atx=z)

*Using common series toand new series

↳ Isu lat andi ↳ 3xsin(zx)

-sofar
*Taylor Polynomials to ↓o coming soon
I approximate f(x)ZeaGral"↓
* Error estimates of Taylor polynomials

*Derivatives/Integreds of power series.



e=E!" er= i ate
R=0

-

↑
n=0-

7.bggo.... =1+i2
+2 4 +5:8+ Tilaft...

* 1 +2 +2 +5.8 +l6
=7



Topics Arelevant
10.4 comparison tests *divergence test

↳ limit comparison *integral test
↳ direct comparison (e.g. for alt.S series or S10.5 Ratio root test power series

10. Alternating serves *sequences
↳ absolute/conditional

convergence 1↳ alternatly series
eg tiethe

test series

coefficient
1007 Power series

↳Interval/Radius/center
*limits of

of convergence
sequences i
L'Arpitals rule.1008 - 10.10 Taylor Series

↳ common Taylor series

↳ new series from old

↳ Taylor Polynomials -

↳ Error estimation



https://www.geogebra.org/m/akravc9w

Taylor POALS

Y
atr=0

1)
atx=a fak

X

iruIcaltanla-tankr
⑳*

What at the costing "Like a Taylor series,
Go, a, an, As? butnotinfinite!"

↑
f(x) =Ex =x' An= fa &(1)=i =1
fi(x)=Ix"

-3/2 3 fix)=E(K)* =I3fix) =-4x got fir(x) for fill)=
n=0, 1,2,3

f(x(x) =3
f((x) =2 y-52

8

?? Generation at1.
f(x) =1+be-1) - :(n- 1+ (-)

Etti-(x-1)*+ is(n-1)*

%(*1 +(1-1) - (o)-1)"+Eo(-1)-

3erTak. =1 +I(1) - (.0k + is(.001) cal
1.04880 8848 -

Es
=1 +to -500 +10000 =1.0488125



⑧
Lawy

i

⑧ ETY Compute

f((x) I
H=0.

0~E I'(x)

at2=0

-

sin
dis

I"be)

ftl=cosk f(0)=1
f(4)(x)

d
f(x)=- since fi(0)=0

Then daid by
f"(l=-cosk f"(0)= -1 n!

fix(x) =since f(x(0)=0 put in front

f()(x) =cosK &( (0)= 1 of yet.

+Q+ear-ter
2

Shortcut. Pub)= Es
-- R=0

coscus-Ze

=Ein =EinEin int
n0 n=1

:I+in



expand
at

E d
=A. -

f(x) =xx =12-x)" I will Igiveyou
this an exam

f(x) =(z-x)r.(- 1)
=(z-x)

f"(x) =4(z -x)
-

3.(-1) =-(z -x)*

f(x)(x) ==(z -x)
-5.(-a) =(z -n)

-52=Eeea=
plug in x=1 toget fix (1).

Ex =1 - 2(x- 1)- j(x-1)- 58(x-1)
f(l)=(z- 17 =1

fi(=izz- 1)
-

=-I
Now plug in K=05fix) =-4

f((1) =-3

= I Iron.- (- (5-1-j(.5-1)ise

II? = =1-() - )-)-Es(t):

= =1 +- z-34) cal
=I s =102265625

Yo5 =1022474487....
2

Aron (1.2265625- 1,27474487...)

Werkuse
=0018176...



IRIImax/f(* (c)1
ne -0018176W*-*actual⑳ ↑error Actual Maximum of⑳of Nth Taylor

·OO 2441 Yevor
estimate.

approx at f(n+(x) over

It-value ""

where expansion
interval , al

was at

d=a a fa,
f(x) =E-x

f(x) =-(z-x)

=

f((x)=-(z- x)
-42

a
=1

x=05

Need MAXIMUM of If
" (x)

f(x) =(z-x)* Ever theinterval

6 5,75]

If" (x) 1
=E -x)**

·x=.5-.eu=



Recall
-

e*-Zot:
texpansion at
x=0lo.lo.-a,(on-...(ater S ↳2
-

f(x)=en (Rubel =Max Ifor
-

f(x(x) =ei (Eran) 10.01

↑ x=0.2

MAX el over a=0

10,0.2?? N=?

is e0.2 = 1.2214027[2

alt in
v=10.2* =4 =o.

N=c (= =,001333



-REVIEWn



Section 10.9: 7, 10, 13, 21, 45 (extra practice: 17, 25, 39, 41, 43)

⑧ ⑳



Section 10.10: 15, 49


