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臨 っ 1に…\nn -い denom ~D 3 . 7-11 . IS

Plug in n + 1 for n: denomD 3. 7 · 11 . 15 . 19(
↳

L un +3

e. g . n = 5 rs Un - 1 = 19

ND 3 - 7 - 11 … (4 (n +リーリ

い ……14n+ 3)= 37…( 4n -) (Un ヤ引

H t l

x

ants =

3 . f 11 . L 4m- iy (yn t 3 ) 3 .F.……

^ 끼
K

어 3.Z-1に ( un +引

an
=

3 . 7. 11 ..... (4n-1)

〜∞s 1b(
^"℃ 0

So R =∞
,
I = I- 8 . t ∞ )
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Power Series As Functions

f 1x ) = aot aixt azx
…

=品 anx
"

g (x )
= 60 t 6 ixt 6x ←

…

= ‰ Onx
"

Scaling : (cf ) (2 ) = 臨 (can ) x" when

converge
어

Adding : (f + g(ki) = Canton)
=
Z9ibn-i

Multiplication : (fg)(()) = (Z96i)a

i . e.( dotaixt 9
x

… ) ( 60 t 6 . xt 6ax… )

= 90 b0 t (90 bi + a , 60 ) x t (9062 + 9 , 6 . +9 =60 ) x …

Differentiation : = a
. t zaixt393x← … = 臨 nanx

" "

Integration : (fd =+ 90 +A
Safux=☆ 無で *。=臨無 ( 6 ^ * ^- a

^ *

)

↳ Convergence : Suppose f has radius of conv. R.

Then f'() and Ifdi also have radius of conv. R.

! Endpoint convergence facts may change !



Manipulating Geometric Series

- segue to Taylor Series-

Examples : Write as power series
:

(a ) )山最 @ “
iclal

Solution : Method : use=It...
from ≤ = Ʃ cam

"

いに

r mDx

@ C = 前) 〜
∞ 品 (-x)

"
amd (

write it in
~→ 臨 -x ← ! standard form

{

( 6 ) 夜 =座 へ臨 x”☆ 臨 トリ” x”
= 1 - ピ㎡+ ピーピ+ピ…

( 《 ) = x ( 前) = 望 し 、一巡 )

~∞ 警‰情 )
”

~ 臨望が会が

〜∞ 臨 ー)磁 x
な

(d )x =3 x( s ) =( )

~口臨砭 )^ 〜 加臨望)” x☆臨磁 x”
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Example : en (1 + x) =?

Notice . eulitn = 前 =Ʃ -
が

=
[ が"が

A =0

So : enlirx ) = C + 感袋x " for some C.

plug : x = O ND CML 1 ) = CtO NDO = C
.

en (iex ) = 感器x ”

Cool consequence : en (2) ==1-

Example : (a) Evaluate

%Reindex : nusnt:*t
〜 ∞ 臨(、^ 前 = =en(r

Example : (a) tan(x) 인 S더
Solution : (a ) 品 tan'/ n ) = = 臨(-ey " = 臨Ly"

x^

〜 Dtan
"

lx ) = C +臨 x
2n "

〜 D @x= 0 : 0 = CTO NDC =0.

( 6 )

無 :器
→

感nnuy
、^→ -̂ の 金-yxo



Taylor Series

Derivative - CoefficientIdentity :

f
'

Lol = n : an

when f(x)= an =Gotta

Example : Find series of fli) = e

Notice: sone "
= ex

so f
'

(x ) = e
"

,

f
'

l0 ) = e = 1

Through D-C Id.: f'"(0) = nian
D 1 = n : an

~s an = 금:

e
”

= 前で 一 +方 x+ がが…
= けつ x 記が 方 が+…

Example : Find series for f(x) = cos(x).

n f"((x)f
"

I0) an r ☆Cosx = anx" ↳ reindex : In wan

O LOS 1 ㅣ

1 - siox O ㅇ r☆ COSE = I +
O-が t 0 でー0一で+…

2 - LOSX 기 - 1 /2 !

+ Sinx ㆁ ㆁ 〜D cosx = 臨 ()^前!
2x
”

룡 + C o5 [ ㅣ 1/4 !

- s mx O ㆁ

- COSY ㅢ - 1/6 !
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Example : (a) Series of since
- sK

(6) Series of fkc) = ce

(c) Value of f'"(0)

Solution :

a) Recallsinx = - fccosx
=一臨”器

ヘロー (志が'にn !
~口臨 レパ

”

紅

Also

(b) x[s =2. #" en-- sic
- sx

〜D C = 臨答
〜の 臨しい 器が

So x 'esc =つx ‰” 器 が

~∞臨 ) つぐな



(c) fi"(0) when f(x) = x**

Use : f
'(

o)= 22 : az

meaning ofOu from : f(x) = Gota++...
= 点anx "

i

. e .
coef. of <2

Wehave : flul=H t

So < = (v
+

un n = 20

!
n E 1 ...

azz =(
-
,
f"

"( 0 )= マ !



Taylor & x = C

Can represent a function as Taylor Series
centered at other x = C :

fx) = 90t a ,lx-c ) t arloe-c
)

t
…

= 。an( ox - c )
”

Get new Der
.
-Loef Identity :

"Machacoin Series"
f
'

( c ) = n ! an
="Taylor Series"

(x +1ju
with c = 0

"

Example : f(x) = it
, Taylor & = 3.

Solution :
f(u)(x)f(Y(c) an

ㅱ (aces )
紀

2 2
ーツ21 놀 (a+") 114 4

一市 (つく t い 」

~ つくこ

- 고 - Yu
롱 (20 +1 )

ss2

言 - 7/2
s 6 Ysiz

一急 (っxt > -~ s -Ʃ
16 ,384

~D N全 1 = 2 + 六(x - 3 ) -前 ([x - 3P,∴ (x -3)β+…

Can you find general term ?

To write as summation ?



Example : Evaluate!
Solution : Look:
~∞臨 レげ(

“
前
! =臨器

@ x = 芸

This is ... COSL

Answer =CoS( = 陰

¤ Memory Aid
:

Y = つく

sinx: #崎恐… Cosx: べ 成 ⑤感な

Applications : Taylor Polynomials }
Taylor Approximations

Taylor Polynomials :

Tw(x) = a. + a , ( -x) +... + an( -"

= ☆ anx”
an = 型器

Taylor Approximation : e
. g . Ty C 0. 002] @ c = o

~ f(0 .002)


