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1. Fir\dff\j o Tgs,lor - Series

. 'De-Fi(\i‘\'ion of +Hhe Taylor
Series of £(x) centered at

x=0 (s

L The —Tay 'of_P_e_Ls/nomia' of

| dcgrce N is +he FiaiHe series:

becavie + n=0

IS a ‘im'l'&
S“Mo '



(a) F‘Dircc-l Caleulahon

e Caleulate (), £'(a), £7(a), cke.
| qnd Pluj Tabe Hha 'T;tyler |
Seried / Poly nornial deﬁinfﬁon_

Exam,é_l__e_:_

Find 'H'\e. ‘de_jrce 6 TﬂyIO/ |
Poly nomial of F(x) = cos(x)
with & = 2T.

Soluken .
F(x) = cos(x) £ = |.
£'0) = —Sin (%) £'(2%) = O. -

£"(x) = ~ co3(x) f£"(ew) = —|
FU00= sintd) S "(am) = ©
£ = cos(x) £ (21) = |



(V) -
{ ‘\(x) = =sinx) f“(2n)= ©
FUU )= ces(x)  FVD(ax) = -]

la\/ lor

Pah[nmm.‘ : I+ _Qf_ (X-Z'ﬂ) l

+ '5‘-"- x—27m) <

+ 39-( ~2n)?
-‘-:— (x-'ut)"
-g.—,- (x- 7.11)5

+ é" (x—2m) ©

- |
wess Hor Tgylor Series

- _
3 o
(x=2m)""

neo _(?.rﬂ .'.



(v) 'Ac\apﬁns o Known -Ta'ylor

Secieg

° Adep +ahon methodr include:
o Taking o derive hve or
l‘(\“&jru\, |
@ Ad‘“ﬂﬂ or Sub‘fq.c'l"iﬂj Pow"f
{rciey | o
° Mulh’plya‘g a ser«es by a
cerbain Eactor, -
® SM&gic«lly “ GiveHn ond |
Tal-’-e“\ away. a CQ(\J:’-@A"“ o

(Good Whena you want 4o

C‘\At\jg He “a' theat the
Serien is bewed at. )



Croed 'Tay'or Ser:el.r jo Kaow :

éD 'sﬁqbd — Zi (_')n x}wﬂ ::;7

n=o(2n+03
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Example

Find #Hhe Taylok femnes for

- ! W f =0,
Fx) = x> th a=
Solutien
| o
1 = ----l——- = 2 (""X)n
1+ X |= (%)  n=e

> (- x"

A=O



E RO MP\f...

Find +he 'Taylorl series for
qix) = La( l+X) with a=0

Sc\uHon

(Pont worry obout +C) :
I A _dx = La(1+%)

_ |4 X
To geb Tayler Secies &
3(.3(\ | ‘c\‘\rc_g(‘&'\‘t - Z (—-l) X .

Ao

Tea lor "C,(:&S
‘Fb:l 9(x) J"é (-') X C‘X

= zf(-n"x dx

neo



| E %amp\f__

Fnd 'Taw,‘or ¢rries Hfor

9(x¥) = e;-x with a =z o0,

So\u'\'\'oﬁl
'—-—-_-'__—_
- ¥ '(-X) on ' n
e = € = Z-—-—-(—x)
n-eo
= g g-')n.xn
rze Nl
Ex ample

Fiad Tax,'or Sarien for

o " —x
sinhi¥) = e — e

A
wirth  o=0.






2. Rad%us oF | Coyerg‘ence

® Pdwt( A e, Car\uefgz.r ot

X=a no matter what.

. e The distance, r, Hhat you
. Can Qo cway from X=a
and Il get CMUUgm(Q of
the power series is He
r-aduu.s of cCenurgence.

, €8ref Power ancs
' coauefgc

| i"‘_’i
Xzaa=r X=a
Ej(amP)Q

Fi~d +Hhe cadias O'C COAVQ@@HCg
of Yhe power serien:



ﬂ":o. _7.“
Salu -‘-.’on
e Use Rahiec Tesrt,
Q. = ("l)n . n = (_')n-rl a+|
2n (X‘l' Lf‘) Qi — ()(+4)
Gon o N ™ 30
QAn ,?- nel | (_‘)ﬂ (x"-q')n
= =L, (x+4)
? ‘
¢ (Calculate Liem | 2041
| | n->co An

 Lim — = = |x+4]
. A=>00 + (x+4)| # | |

e Set limi+ + he (e:: +hon 1
and Solue for | x-al



= Ix+4| < 1

of

Com versence

* So  any X-value behueen
X==4 —F =-1l and _
X=z=~4 4+ 3 = 3  «ill give

a conergent \'ﬂ""w‘m‘-\t serie

when Plugged ivho -

3 (-N"

hZo "

: (x+4-)n. _



E X cemn P'Q

| FI.ACI""‘\Q radieus  of
Conversence of :

i (nt 3)
— (x=37)"

. (- | w. Y
" ( 1) Aot = (5:‘:') (-4
= (x-7) 5
al\ nt+l ,
5 . . “.
(n+3)  (x-3)"




Now Calculate Lim |Qas ‘ .

N=P200 ' a,
Lim Gavr | . Lim (ﬂ'l"l-) I
= - “"'-Ix-?l
h>co | Ga N300 (n43) § |

- é-,x-?,

To 3.‘\:(. Conuergence) force Hais

4o be less Hhan 1 cAd
make |x= a| +he Subjyeck

= Ix-71 < 1

| x -] <@

the radius of
| Convergence,
o At tre very least, all x-valuer
from T-5=22 up +o #+5-=/2

will give Convergence i€ P"‘”“! tedtO P;;g"



