% 0.3 - Taa,{or Polgnommls (Series will be back Soon!)
One of our main (70415 in MATH lI8 s +o be able to
approximate complicaked ][uncéians with simple func+:on.s:
Fol(jwomaa,(.s! We Saw & Case of this in MATH ll6

wL\cV\ S-l—udzing ,chau- &Ffrox:Ma_é.'ons.

Recadl: The Linear &FFrox;maé;on fo f(x) o+ X=a 1S

LG) = f(a) » fC@)(x-ad

£(x)
LY L0 s just Hhe Fangent
4 i Line +o f0O o x=a !

L(x) = §x) for X neor a..
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Rote - L(ad = f(a\ L wses Yhe values of f(a)
L'(a) = f (=) and F(a) to wodel F(x)!



Ldeo: MUloe_ we Con Obtain & belter approx;mq{-.‘an

lo(j ac\Amg a szumd teem !

What should C be?

4

Q) = f(a) + JC'(&)(X—O.3 ¥ C(X—a}z

L

Quodretic APPFOXiMO-‘hOnI.

We com model +he Concau.'}J of §6¢) b(j m.sssh.zj

ot Q() f"(o-). This will allow us +o determine C!

Q(x) = f(m) + Jf"(q)(x_&3 + C_(x—a>z

Constont '

]

fltay + 2¢ (x-a)

—
constont '

= Q'(x)

= Q(x) = Re
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5o QW :2c=fy = C

> | Q&Y = feorr [rx-a) + ’C—g) (x-a)"
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Ex: Find H'\e Z\uaJroJ;;c. QPFroxiMa_{:ion 40 /[(X)ﬂ/;

ot a-=1.
Solu’ciont j:(x) = J; = f(i) = 1_
' \ -Y p 1
Fo=3x * =  J@)=3z

-%y

RO R fr = g

= QG = (D f0G-1) + £O oy
X

R G Cb

For rc{jeremcc, +he Linear O.F,,oroxaMo.-éton is

Loy = L+ 3 (x-1),




L(x) 5—(X)= Ix

N
Q(x)

p
/| -
Q=1 ‘

But w\nu\ S-|-o|o here 72
- .

We can approximate with a Polanomwl °(; Aej"“

3 or L]’ or S ... or (e 2, OMJ cle,jrcc n:

F(Q) = CotC(x-a)+ C, (x-a)z" -+ C, (X—a>n

() k
If we dnsist that P (o) = f( (> for k=0,12,.., 1

(o5 we did for +he Zuadra4;a a.PFrox:Ma.é;onB . we Ze—+

Cyp = 4)'3(0‘)(01

K!

Thus, we get the -Fol(ow.‘nj &FrroXimMmj Polanomial-



Deg‘-nil-;on . The Y\+“-C‘egree —aaq/ar ?olgnomid for )C(x)

centred at X=a s

){:(ﬂ + )C,("‘)C’(-CJ + %‘1) (x—a)" oo 4 &) (x-a}n
J n!
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Note: The Lineor approximation s L(x) = T, a0

The ?vuadrau)'ic_ approXimation is Q(x) = Tz,a0.

We'll wuse +the Taalxd notation )Crom Nnow own.

EX : )'/‘ d _,_3,0 (x) for f(X) = Cx-

Solution: We need )((a), £'(a), f”(a)l f"'(a) where. a=0:
)((x) = eX = )CCOB =e’=1
fod=ex = for=1
f'oo=ex = flo-=1
ffeo=e* = -1



We howe

-T;,o(x) = )C(o) + -f,(o)(x—o) + 5:2LT) (X—o)z + f ( ) (X—O)

2 3
=1+ x + X, X
2! 3!
A f(x)e
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TB,o(*)- |+ X+ 21 + =
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Remark: Taglo:- Folanomiwts centred ot a=0

(‘-e., Tn,o(@) ore often referred o as

Moaclaurin Pol\.\nomiai.s .
o

EX:  Find the 5+h—c§eﬂre¢ Maclaurin P°'\jn°""m’("

Ts,o (%) )Cor ]C(X) = SinxX .




Solution:  £(x) = Siax
ft0 = cosx
f"(x) : -Sinx
£(x) = -cosx
F0 = s

F(S)(x) = Cosx

- =1

— Iy
= Ts,0(x) = %'r f'(o)(x-o) + %
2!
f/@(

Lower -degree approximations :
3 .

f(& =0

fod =

£) = 0

£%0) = -1

f(q)(b) =0

&%) = 1

=0 =‘1
) + )C”I( )(
)
N )C (o) (x- o)

—I—n.o (X) =X
Tz,0 (x) = X
3
Ts,O(X) = X- 3—,
—rq,o (x) = X - X_
3!

N

_”\e. Maclawrin Polgnomaa,(s
Contorin onlc\j odd powers
due

o{: X N ‘LJI\CC,L\ 1S

b e fwr that Sinx

1S awn OclA ]Cu.nc{'iOn!




Tao () = Tyo O

/7
/

A -rnlo()‘):Tt..o(x)
Ts,0x>
/ |
W |
F(x)=sin X

The Maclowrin Fol:jnom'\o»(s for cos X Jco“ow o Similos

Fa-¥¥ern ,

excep\— involve onla even Fowe,rs (w\«:c\,\ is

duwe +o the -glod- Hodk cosx is an even qu.vlchon.')

For §0 = cos(x):

—r;,o x)=1

2

Tap() = Tso(x) = 1 - %

Tyo(x) = Tsp () = 1 - X_ +

2 X‘l
20 yr



