Daily Quiz

* Go to Socrative.com and complete the quiz.
* Room Name: HONG5824

* Use your full name.
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Polynomials

Definition. A polynomial in variable x is an expression of the form
anx™ + ay_ 12"+ -+ asx? + a1z + ag

where ag, - - - , a, are constants and n is a non-negative integer.

Examples:
P()=2* -2,  Q(z)=A4(x+1)?

NOT POLYNOMIALS:

fx)=vz,  glz)=(v-3)*3
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Polynomials

Polynomials are one of the simplest functions that we use. They are pleasant
to work with in numerical computations because their values may be found by
performing a finite number of multiplications and additions.
that many functions, such as the expon
ric functions, can be approximated by polynomials. If t e difference between
a function and its polynomial approximation is sufficiently small, then we can,
for practical purposes, compute with the polynomial in place of the original
function.

onen ial

CIitial ail
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8.7 Polynomial Approximations to Functions

Let’s say an asteroid is moving in space with the position function f(¢) where
t is time. f(t) is unknown but we can observe the asteroid using a telescope.

e What does f(0) represent? PDSH"\OY\ 0‘+ 4 =0
e What does f/(0) represent? VQ\OC\‘\\{ O\‘\ A£=0

e What does f”(0) represent?  ncceley ation ock =0
e What does f(")(0) represent?

If we know everything about the asteroid at time ¢ = 0, can we figure out
where it will be in 100 years?

Can we rebuild a function from its derivatives?
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Approximating a Function from 1ts Derivatives

Suppose we have a function f(x) with f(0) =1, f/(0) =1, and f”(0) = 1.
Find a polynomial P of degree 2 which agrees with f and its first two derivatives

at 0. Lastly ,  pP'®)= 24, so 2a,= P"(0)=F"0)=].
P Was the ‘3‘“"“"’“\ form Hene 24, =|

PO = a,x*+anta,. ol
We need o catisty three conditiong 1Tz,
Po)= F(o), Por=F"0o), P (0= F"0)
Obsexwve that P(0)= O0to+ a,

So Ao = P(0)= £(0)=1.
He.v\(,e. a.=|.

Thovefive  pot)= Lo+ X+ | .

Next we have P = 24X+
sd P/(_O): O.{_ql aV\d
&, = Ploy= F1o)=1.

Hence o=,
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8.7 Taylor Polynomials

We define the kth-degree Taylor polynomial of f(x) centered at O as
N devivative of £ With 0 plugqed in

b [¢(n) / " (k)
Tk(w)zzxn:f(mf(m F10) o, IPO) ,

TR i
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https://www.desmos.com/calculator/dodhfkxztu

Find the 4th degree Taylor polynomial for f(x) = e* centered at 0.
K (n
£

Tkm: Z n!
n=0
& £ )
T, ¥ = go —7 X
_ £, f‘”c 0) £ P"-”w) I O
‘Fo(l)x+ ><+————(—><+ o
Now £0)xy = f(x)= ej( so ‘Fm(o): e = | TW-WFWC
2900 jc (x), < f":(o)= %= | Ta= -5'7><°+ T+ 2 X A x+.|_ 4
) 4(7- (0)= eO:l T
£6)(x)= ‘F"'(x)= £P0)= =1 | 6 -2 24
)
£ (%)= F" = e* 7“* ()= e’=|
Page 7
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a=0

Find the 3rd Segree Taylor polynomial for f(x) = cosx centered at 0.
in)

o Nl
) ©
_‘:(n\(o) n_ _‘;(o)<o)x N ,F,L\ X+

_F(?.)(o) 2 _F(3)()
T,00= > % x—\———;—-

n=o0
: . L
£= wsX  FfE=ws o=| Pemark * Bven Fhorgh 'i 2K
L£'= —¢nX  Fle)=-Sno=0 o Aeghee e \w\‘/"”""“\/
PU= _coSX  $0) = ~(050= -| WS alte the thid degree
£AUZ gin% + '(o): Sino= 0 T"\/hk Po\\/hom‘\o\\ aﬁ;y cof K

cenleed o O Lecaunse T he

_ 2. :
Ta00= |+ —Cl)—)ﬁ_ - X ‘f‘%Xg Taylov weffived fr xFis 0.

2
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8.7 Taylor Polynomials with Different Centers

We define the kth-degree Taylor polynomial of f(x) centered at a as

f*(a)
k!

f'(a)
1!

" (a)
2!

(x—a)+ (x—a)?4- -+ (x—a)".

n!

ke,
Ti(e) = S LD (2 gy = flayt
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Find the 3rd degree Taylor polynomial for f(x) = cosx centered at % A= z’%
n) —_—
T.o0= 2 T & q
r\ ) n!
(n)
T, 00 = Z t (J‘T*—) (x-5)"
® 4"‘(2:) e 2 @ (F) 2
= f ‘1?‘ PP g S e )+ T ) g e )

o —\r- _\[; =
£y = cosx = ‘6- ~ oyl = SV OO 2
£ 0= — sk 5 (x-F) + (x-%) + 2 X-2)+ 32! (x-IF)
-f-h') (xX)= —CosX
FP(x)= smx ﬁ’ - \l" (x-%) - —%}2+ Yz (x-I)°

£ ()= cs =12
:‘:(\)( )‘ —-Sin L T = -_‘%:_
__F(Z)(q-)__cos—"- 3

FO(F)= smL -G~
10/26/2018 z
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