
as

gromov Power series I CKXK = co + C ,xtczxtqxt . . .
+gexkt . . .

-

K-0
as

{ cud - a)k = Cot C, Cx-a) tczlx-aftgcx-ai.tn . .tgecx-a)ht . . .
KIO

-
an interval of convergence / radius of convergence

Taylor Series / Maclaurin series-
Yr t.HN linear FCXIIP

,
Cx) = f-(Xo) tf

' (Xo) (x-Xo)

approximation

I
←

Local

x¥%, " I ''Ii:S:p.no,
i find ② f'Ho) = Pz

' (Xo)
:-X ③ f'

'(Xo) -_ Pz" ( Xo)Xo

E¥ fCx7=e× dr.mwoiiuwynwoinfoosln57.sn Xo -- O
hi Pdx) = Co-19×+4×2

i. flxo) -_ pzcxo) ⇒ flo) = I = Co .

'

. Co = I

P.dk) -- C , -12Czx f' (Xo) =P:(Xo) ⇐ f' 407 = I =c
,

÷ 9=1
Pz"lx7=2Cz f " (Xo) =P"z(xD ⇐ f " lol = I = ecz : . Cz =L

i
. Pdx) = at X -11×2

Guard fan iTunesridswww.whdloioiso-woiu n nd Xo -- O
f-G) no Pnlx) = Cotcixtczxt . . - t Cnxh
-
U? Co,4, . . . , Ch

Habib

① flo)=Pn (o)

② f'(o) = Pinto)
③ f'

' lo) : Pico)
'

:

fry = Pd" (o)
flo) -- co

PIK) = C
, -124×+3 Czxrht . . . thanx

" " f%o) = C ,
2

Pn
' 'M = 2cg-13.2 Czxt 4.3 Cyst . . . -inch-1)Cnxn

-2 f- " (07=2 C , ⇒ C&= ftp.)
Ph
'"

CX) = 3.2 Cz -14.3.2c4Xt . . . then-Nh-2)Cnxn
-' f'" (O) =3 ! E3 ⇒ Cz =f

i 3!

(n'= f'" (o)
NT

i . f- Cx) a flo) + flax + f"zx2tf¥x't . . . + finny)x"
I

•
Maclaurin Polynomial of degree W .

Maclaurin series n

trynna,o=o : th) =# x -- floltflloxt x' +. . . + fkn÷×n+. . .

Iaylorseries : f- Cx) --Iof'ayx-ash -- float f'lodlx-a) tf (x-aft. .- tfmn.dk-att. . .f www.wwhorynovoivrtxo-a
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4.8 Taylor and Maclaurin Series

Definition : If f(x) has derivaives of all orders at a , then we call the series
1X

n=0

fn(a)

n!
(x� a)n = f(a) + f 0(a)(x� a) +

f 00(a)

2!
(x� a)2 + · · ·+ f (n)(a)

n!
(x� a)n + · · ·

the Taylor series for f at a.
In the special case where a = 0, this series becomes

1X

n=0

fn(0)

n!
xn = f(0) + f 0(0)x+

f 00(0)

2!
x2 + · · ·+ f (n)(0)

n!
xn + · · ·

in which case we call it the Maclaurin series for f .

Ex. 4.17. Find the Taylor series for

1. f(x) = 3x3 � 5x2 + x+ 2 about a = 1
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2. f(x) = 1

x
about a = �1
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⇐of'?! ( x - i,h=fG) tf'll) txt) -1 Ix- ft . . .

f(x) -- 3×3-5×2-1×+2 jfcl) =3-5+1+2 = 1

F' 47=9×2-10×+1 if'( c) = 9-10-11=0

f'' 1×1=18×-10 jf ' 'll) = 18-10=8

F' " 1×7=18 if'" ( 17=18

f-'" 1×7=0 ; Fn74755' f'
n'll)=o

i. fix)-- I -10+8%1×-172 -1¥, txt)
'

Io C×+i5=fH7tf'Ll)Cxthtf" Cxth't . . .
f-(x) -- I ; ft-1) = - I

×

f- 'G) = - Iz j ft- t ) = - n

f-" 1×7=2 j f
' 't -1 ) = -2×3

F'" Cx) - - 3¥, = -3¥ ; f'
"

ft ) =-3 !

f-
"'
4) = LI ; fo'Ll > = - 4!

÷ x5
,

f-' " Cx)=CtTn!_ ; f'
"ft ) = -n !

x
"-11

i. flx)= - 7 - 11×+17-224,1×+112 - 334.4×+1,3 - . . . -hn¥cxth" - r . .
= - I - Cxtl) - (x -432 - (x + IT- . . . - ( X TIM- . . -

as

= I - HttM
N TO
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Ex. 4.18. Find the Maclaurin series for

1. f(x) = ex
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2. f(x) = sinx
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3. f(x) = cosx
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as

o.o,

fH=€f"n×n
E =f(0.01 ) = It Cool) -121,1001ft # (0.0154 . . .

f-(x) -ex jfl07=1

f-'Cx)=e× ;f4o7=1

f-"like" ;f"103=1 :flx)= 1txtzp.tt#x3-...tfT.xht. . .
+"aye

. ;f , " ,÷, } =§⇒
f- '" Cx) -E jfcmlo)-1

f- (o)-- O

f'Cxkcosx if'Co7=1

"""= 's"" " t""=° {" if"" " -3¥>+ It" '#⇒+94×4 ' 'F'"CX)=- cosx ; f'
"

(01=-1
= ③ (+5×2^+1
-

f-'" (x) -_ sins ;f'd) ( o) - o n -- o (2nd) !

i. :

faith { E n a
. .
. .

-1 ; n
-
- 3,7in , . . .

f- (07=1

fYx7= -sinx ; f'101=0

f-" G) = - (OSX ; f'
' (07=-1

F''( x) - sinx . f- "' ( 01=0 fcxt-1-1zi.tt/z,x4-fyxtt . . .
f.µ,.com?,f.yo,..z/=nq,uyzny,gfMlx)=-smx' f'5407=-0

,

)

fences { E 'inn do.4.s.ir
.
. . .

- I '

, n = 2
, 6,10, . . .

Cost = cosI
180

Costin) -HEN 't - tatti't Eof 's.int - -
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4. f(x) = 1

1� x
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= ( i - x)
' '

flo) -- I

f'Cx7=gfhf4x)=¥,z jf'107=+1

f-" (x) = 2- ; f'
' fo) - 2

I f" 'm if "'m --3 ! lgfkkitxtz.it?fx3---rnnTx7. .

f-"Cxt. -24 -xpl-D.fm/CX7--4If'"co) = 4! = 7-1×+54
. . .

txn
- 3

,

( I -145
, as

= 24-X) : i

,
= 2×4 Ido 1×121

=¥P f '" = ,,hq , futon)=h ! "⇒

EI fcx) -- lnlltx) 5004=0
f- (x) =lnCHX) ; f- (07=0

f'lx7=÷× ; f' lo) '- I flxtlnlltx )

i:*: ÷:c:O: I:÷:÷÷÷¥÷÷÷÷(I -1×73

f'"4)= - ; f'47/07=-3 !

.

Cltxt
.

. :

finish, = 1-IT
"

Ch-11!
; fin
' Co) =L-l )

"" Ln- l ) !
=
( Itxsn

FIX)=ln( It x) • +1

an Ink ) -- fu) -- t - tzttz -Itt - ft . . . -_Stiff
n =L

EI ns.mooynswvbfcxt-xlnlltx)
on fat lnlltx) - X -Ift -II-1¥ - - . . .

xfCx7= xlnhtx) -- X (x - Ift }I -Ift -
. . . )

-
-
x'- Ift - TIE - . . .

* Nonlinear lqaroiauahaoialgasoiouxh7oinvoy.rs Taylor / Maclaurin .

Ez fix)
-

- cosx = I - I?-1¥! -II. + . .
.

cos Czx) -- I - k¥541247 - lIt . . . .



Ex mo . Maclaurin Series
-

es

① If = I xxxx't
. . .

txht
. - . ={ x" Ido lxlc i

n =D

as

② 1- = I - xtx? . . .tl-xMt - - . =[ C-x)" Sto 1×151
\ XX h=b

③ ex = itxtxz.az?t...txIt...--n.Exa7.HxelR
%

⑨ six = x -¥,'t . . . -icy5hxYt . . . =Ehix Vxek
n=o (2h-11 ) !

⑤ Osx = I -II. + Ift . . - + tynnx t. . . = !fh5x
" taek

check
rooms'pnh
→⑥ lnlltx) : x - Ift t

. . - thrift . . .

= c-tin
-'

XI ; - I excel

⑦ arotanx-x-xf-II-ir.tl-is t . . . -_E!hYyI ; IMEI


