17 Tﬂl\,}\bf Ceres

. The ij\m Pl)lljﬂDmiM‘ of ovvder 1 for £ At X=0 -

PN e A

F,(x) = o) + {l—ﬂ“ X 1 vy, T o,

- Maclauvin sevice for

. |+x - SINY . tan™ (x)
: |+x . COSX
¢ . fnllrx)
'Tﬂ\lj‘()f Seves 0{: { al X=n v;i;o 1’":!(a] (X-a)"



) Construct a 1¥h ovder Taylor plymomiad ot x=0 for
)= 1+ X

Solution
let P60 = At AX ¥ AKX 2 (LK v QX
be the 4Yh ovder Touﬁlor \)o\xjnovma\ of {6 a4t x=0¢

Totwnd a., 4, a,, A5, A, we use the {F ¢,
Y(v) = £
P - (v
P0) = £7(0)
?(0) = § “(0)
‘,(q)(()): F(-:)(D)

Devnatives of ¢ (x)

P - A I X e, v HaaX
Px) - 20, + 32 ;X v 4304
P71x)- 205 +43%70,X
P9 - 037 0y

Devwatives of fx)

' - i (1K) 2 2%

- X(1+x?)*

WME X(JZ)(H)C)’% (2%) + ()

. »xt(ux‘)_% v (ln(‘)*"'i



f"'(x): -x"(_i) (\nﬂ’% (2x) (\Hﬂ%(flx) \ [l)uh(l)% (2X)
2 YA

i

3)(’(\%)&’)/% L () P L x(1ex) ¢
1K) - 3x( ) - > (3"lv)-0

I

0 (_5 (Hx) 2x) + (W) * X" o (m( )(uxt) (2%)
*(\\x) (%)
So

- -1y y* n(’)‘li v 18X (0 +xl)”§‘ -3\ £) >
(1 (i —7 {"m(b):’3

A -t @ (o= $10)

'a -0 | > @~ n = SR

2, = {70 > 7a,-) —> 0= 57

o, =4 “lo) | © A3 =0 —> 0, = *“;ﬁ")
ql aq = F(..)(D) 2 2"' a‘l = —'} —2 @ Ry = .;":{\0)
. ~ v 2z 1 2 |
Answer = [P(x) = | + A
f()d '/c/ 1+x2 \\ //
(- 1e L2 L AN /

A
{/ N
| X
N \\\

some al| X% nmy




2) Consyuct the Gitth-ovder Tayler polynomial
oand the laylor senes at X=0 For

fx) - ¢ *
Solution
P,x)= flo) v O)x + £ X+ 0 ¢+ £ x4+ 70
! 7! 3! yl bl
15 the Taylor Poly. of oder 5 for £().
{0 - e fl)-¢ Ang :
Pix) = ¢~ t'(0)- ¢ L-€¢-exrex -eY ey
” 1-X v I 2! 5! lll
"0 = ¢ )= e :
T T Al 6T R S \\ \
&) - ¢ %) - ¢ .
SOME -
lE‘“(x) - ¢ |1 e%) - ¢ \ )
\swi thic cpol’? \ BL

non gelyvevmial pdynon-ial
e"‘t‘ 35(XT _2

Therefere,

(0 @ K
> ey
ko K
The Taylor series for ¢ T al x=0

€

a¥a Ahe Maclawin Sexies ﬂJmcm’rcA bu e




3) Given (&) = (1-x), use the Yable of Maclawrin series
a) tv comstruck the fwsy 3 non-zeo teymg
b) 10 constiuct the qcmml 1am
¢) 10 constiuct the wmrenal of convergence

Coluhon ~ )
from Ane, Yable, In(11x) = CZD N —’,(\— ) Clex <)

seems most useful

In(1-x) = “_ > o &) , BRI VES

- > A 1> X >
=\ Y\
O n

= 2L oW, lex <]

Avgwers | a) -y - X¥ - ¥
2 ?




1) Given f&) = Xeosx | use the Yable of Maclawrin series
a) Yo consliudd the fwsy 3 non-zero teyms
b) 10 constuct the o)mtm\ 1tom
¢) 10 construdt the wierval of convergence

Splution

o< Zn

from the lable, cosX = L (U (zn)‘ X cR

J

1S most nseSul

n

L x> ) A

YAC0sX = (zn)!
lnlz
= c
nzom (Zn)‘ s XeR
1
wswas: |a) x - X X
VA 1l

DDA R




5) Find the Taﬂlov SeNes ojencm’lco\ \03

{(x) = Ay X-17
XA\
Soluh(m
H o Hz) (X-7) %Z(f) (x-7) fb—('l) (x2) +

The Ammh\/es of (&):

) - - (xw) () - 115"

00 = 2(x1)” t"2) - v2!' 57

{m(x): -‘5-2_ (x*l)/‘l Q'l(l) B ?)I -9

{M(x): 1-3-2 (xu)_s t“"2)- + 4" 3°
Theetoe

Xt

I\

)y -y (Y/z) 1 5”()(4_)1 = 5"'“,2]’ S
2 0"y )

Y\O

(l




B Find the Taylor pelywonal of oder 3 generatad

b'J (6)= cosx  ar xff‘;i‘i

Solution

Fg(ﬁ): {(%) t f’l(l—'r:) - f_"@ (Xii{_l)l \ %(‘_1‘!) (YJ%)z
_ 7 j

f(X) = COSX — ﬂ%) = ’%‘ = (05 (]&)
Y - - sinx R - -2 - ws (N
%) = -cusx (% -2 = s ()
£"69 - sinx ) - s ()
z | 3 | 07 (), U (xo )
o - % B em e e
r 3— “ )
. |y s (@rabn ) (x %)
R e "




) Let $S0)- ¢ and G(x):(: T At

o) Find the trst Tour temis and the peneral Term {or the
Maclawin sens gencrated by §

Solution
I T AU SRR AT P4 XA
-t
50,
7 _ 2. 1
|- t* I-1°

b

BN CEE TR YR S

0o 7n
T T L e P A I Rl
n=9o

b Tind e Sist four nonzery Yfoms and the Maclaunn series for G

Solution
X
Q{X): [;-Q(k) d‘,

X

= Sz‘zf vy v 2ty dt
0

=X

:Zt+lf+l£*1£;_--
g, ] 1

I¥ wou're comfortable with
he theorem in Ch.4):

t
12x t Z.L’ [} Zi r ZL‘.}__. J

& 00
U R 5ot dt = Y ers O
e n=o =0 n+| 'ms‘lt the
9 Iny| ) s interval of
= E _Z,X_ _| < X Ll tonvergence)
— Inv| ’

=0 en the, result can e immediote .




9 Show tal 1F £7(x) exists wer the domaun of €

and the graph o £6Q has an wflechin pomt

al %=, then the lmeavization of T at x-a |5 also
the sewnd -order Touj\or polyv\omw of £ o x=nn

Solydon
Lineavizahon of £ at xX=a
| (X) = f(OI) + () (X —a) Cth 4y

Se condl-order Tm(jlov _Vbhjwumal of £ ar x-a
ﬂu%fm)+ﬂ%uxn)+f¥@(wmt

Howevet, {7a)-0 smce “X) exists and

(@, @) 15 an nklechin pownt

Therefore,
L0 - 7,00 - ) V@ xa) |,

(The mplicadwn of this 15 Ahat | near ihflection powni,
the fangent tne practically comaides/overlaps the
giaph of {(x) )

(the tangent line m\no\es o) esvecm\\lﬂ atcurate
local approximation near an g lection ?o'w\’r)




19 To whal number docs

X X N G
X - £ — - o |
) v 5 1 ) Intl v

conver e when ¥=17 when x-=-\7

Colution
(Thvough memonzation o the Maclanin Senes Yable),
we vrecgnize Yhed:

Ay
> (0K, ¢ ten'k)
n-o

with mterval of cvergence 14X £\

Theretore,
‘ By now, please Know the
It -\ g agh vt arctan(x)




Definition: Taylor Series Generated by f at z = 0 (Maclaurin Series)

Let f be a function with derivatives of all orders throughout some open interval containing 0. Then the

Taylor series generated by f atz = 0 is

" (n)
£(0)+ f'(0)z + 1) 2(!0) R | n!(O)

This series is also called the Maclaurin series generated by f.

The Partial Sum

is the Taylor polynomial of order n for f atx = 0.

Definition: Taylor Series Generated by f atx = a

mn_l’_...:

*) (0
Zf k'( )mk‘

k=0

Let f be a function with derivatives of all orders throughout some open interval containing a. Then the

Taylor series generated by f atxz = ais
2 f(")(a)

fz(!a)(”"_a) Tt

f(a) + f'(a)(z — a) +

The Partial Sum

k=

(=}

is the Taylor polynomial of order n for f atx = a.

Maclaurin Series (Taylor Series at x = 0)

Series Expansion Sigma Notation

(—a)"+

*) (g
:Zf k'( )(m—a)]c

k=0

Interval of Convergefige

l4+z+a2+ a4 > an (-1, 1)
n=0
o0
l—z+z2>— 4 (—z)" + - - (=1) 2™ (-1,1)
n=0
72 n e
l+z+ ~+- -+ —+ — (=00, o0)
2! ! — n!
3 5 > p2ntl
T 4T —1)" —
ST V" 1 (=00, 20)
n=0
2 4 e g
S I > Gy (=00, o)
n=0
2 3 0 n
In(1 + z) z— ‘% + % - ( 1)”—1”f1 (-1, 1]
n=1
3 5 > p2ntl
tan~! LT —1)n ~1,1
an "z T 3 + 5 nZ:O( M1 -1, 1]
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