
CPSC 303 , March 4 ,
2024

Last time: Quadratic curve fitting :

p(x)
= C

.
+ G(X - Xo) + Cz(X -Xo)(X- X , )

↑ Y &
OR -(x0) f[xocxi] f(XoX<z]

sit . f(xd) = Yo - P(xa)

f(X
, ) e Y - p(x , )Of(xz) = Yz = p(xz)

Dat Kosch
,
Ki

, Y ,
l
,
(es42)

Imagine : fitting p() to f(x)

Manemial : plxi =Es X + EX2



Rather than 4
,
X
,
f

Use : 1
,
X- No

,
(X-Xd( - xi)

(Adaptive
: data (X,Yo

&fit Po(x) deg 0 const Step 8

Po(x) = const = Yo

Get (X,) new poly
Pilx) fit old pts (XesYol

and new pt (x , Y1)

p(x) = P(x) + C
,
(X -Xo

at Xoo Pilat = Polko) -C , (XoXo)
= Polkol



P(xx) = Po(k) + C
,
(x

,

- Xd)
u mo

Whatever whatever
,

butFo

c
= RIP

P . (x . ) = Y want !

C : Ipse

Claim : Yo fled , y ,
= f(x

,)Ec = f/3)
,
where 3 is

on interval containing Xo ,X ,



4 : Lipol Y ,
= f(x

, )

Po(xi)
- f(xc)

-
Y

......
----
- f(x) =y②C

I~# X

Mean Value Theorem (Taylor's Thm)



c =
(a
= =(3)

X
,

- Xo

Next step :

p(x) =

C + 4(X -Xo)
-↑ ↑f(xd) f(x

,
) - f(xw)
-

depends only on X
,
-Xo

Xo
,
f

depends only
f(x0) of Xolk, f

f(xc , X ,)
How

P2(x) = p ,
(x) + ((X - X0)(X -X)
-

Co + C
,
(X -Xd)



We'll call 22 : depends Xatstz

f

(f(xd)
,
f(x

, ) , f(e))
↑

f(xx , Xy ,Xz]

Thm! If I interval containing Xoststa
and f is twice differentiable on I,

then I sit

fexoitite] = 2 f "(3)



·
P(x)

g(x) = f(x) - p(x) has zeros it

Xo
,
X
, Xz

g(xd) = 0 g(x , ) = 0 g(xz) =0
-- -

Relle's g'(E1) = G g'(Ez) = 0
thm

L /
g"(n) = 0



g(x) = f(x) + CX
2

+ lower order
X
, /

EXPEXTs =x lower

Ca (X-Xd(X-X , ) - C
,
KX-Xd + Co(

- CnX x lowerI
(GX2 + kuw)" -

3
f

(C2x flower)" 1

22 + 0 f"(x)



g"(m) = 0

(f - p)"(y) = 0

f"(y) = p"(n)
u u

f"(2) 22

Done !
So

p(x) = f(x0) + f(x0 ,x .](X - Xo)

+ f(xaX , (e)(X -x0)(X - X .)



Slick formula for f [Yo
,xism)

Trick ! Lagrange formula
---

for p(x) :

(x-x
Y O

(Xo - X , )(X- - xz)
-

polydes 2 sit
.

Yo I

X
,

10

x, O

+ Yu i
+
Yu i



<(d-Xz) : lowel
Whatever

Whatever

St
Xcreff in

CYoxxt
is x2i
so do the same for

y,sym
terms



P(x) = 22 x2 + kwor

fits Kof(a) ,
(x
,
f(x

,
))

,
(xz

,
f(xz)

B F Y
OR (Xo , Yo Y Yz

Highest is

Y
,

C :
--

+
-

( )(XXz)(X
, Xa)(X ,- Xz)

(i
+ f(x)



Recall

f(xnx ,) =
f(x) - f(xd

T

f(x ,-:(x)
= f(x

-,X)XoX
/

-

Dam : [XoXe] also doesn't

depend on the order--

Z Yi
P - E--

i = 0 (Xi - Xo) --- (xi - x)
-

remove (Xi-xi)



Reasem 2 that

f(xo /
X
, (2) = f(Xo , X2,X)

- f(x
,, Xz

,x0] = -

-

-

We are finding unique des I poly
p(x) sit .

p(xd) = Yo = f(xd)

& p(x) = y , = f(x)) b
p(xz) = 4z = f(xz)

(
same if

p(x , ) = f(x
,
)

you write p(xx) = f(x2)

p(Xa) = f(x0)



General remi

menomial :

p(x) = +4x + x

dir-diff

p(x) = c
.
+ c

,
(X - Xo)

+ Ca(X -Xo(x -X)

Rem !

lock at 1
,
x
,
x2

ar

1
,
X- X
,,
( -Xd(x - X

, )

the spon of either set of

functions is the same -



X-X , = &

claim : 1
,
x
,
x2

or

1
,
( - 1)

,
(x -1)

Goorl + dioxdex 3
To

,4 ,42fIR
or

E
/x 4(x- 1) + G(x -2)

&Cas4, FIR

you get all poly's deg < 2
...



Why !

do + 4,X + 82X2
O

or O②
caltc

, (x-) + G(X - 1)2

- (ai + 4(x- 1)

"(2(X -2xx)
(

-

I ( - C ,
.
)

+ X

???·T -- M


