Numericel Ahﬁ-‘b‘:)bts
ij 2.

Stord -l*ul(mn9 odonst Poljnomwdl lvrktxrd:x}wn

GoAL — AN o set of dodow poinb
find ev formofin (Pol 10l )

pad i

When doiny an qzx’wnmh-f' —— TAKE DATA
y, whet does thet dodo [oole fibr?
('bulxb) ('E'cjx-) ('b?le‘l-) DO
Usuadhy wie ward fu do semafhing with Yhes:
A. Predict whed will hiagun 1A e fubire 40

B. Fill inThe Ips w hotured  betveen 4, and 4,
C. DeVblOP Al M ee. Come w2 wWTh an
eqUahm Thet’ modc o daten,

The olso Min padun S ore., plewing o
5 15 =sf U%'* —-fnsmo'n\jwj:fu m ple 17

STRZT Witk A SET OF DATA Poi Th
d i PATA.PONTD Evsfhcafw& e?—ﬂnd'?vn).

given o~ sef of funchons H:(x) we [osh. £,
P& = Ay + ﬂlP‘(x) + a"l’zc") b oot AnP )

We find The coefhicients Qo () | o+, On
So That F(K) 309 ‘fhrw]h IV /“)umh.

START BY ASSUMING F are POLYNOMIALs,

In Mldemakt o — START SIMPLE gnd BOILD on WHAT \OU KNOW.



LINEAR (NTELPOLATUN — i | have only Fwo dadn point +o
sturt, the best [ can clo thnwr.
R = Qo t0X.
Given fwo points (xo,j,) and (K.,tj,) find The
sm‘?)w{ fine P“““mj 7“hrw\7h Thut /':o:r\h.

Yy=mxs +b ——— b=Y,-mx

Y =mx +b — Y= X Y, -M%
solve for m

8[-—'90 = m(x, --)C,) m= 31 ""je

A —Xo
Se 90-_-__-' ""'50 o -t b ol ‘f\tr ‘O ‘
X{—Xe
lo = Ho — 9,xo“"yoxb - SOX‘I_M -91Y‘j’97
X‘ —Xo X, —Ke
b= Y% -YXeo
Kl ""KG
\ e 7 N
Pl - g[ '-‘5‘9 X 4 .90?‘-; "":LXQ e xl __.....——x 3 + X —'_.Xu 3
x; ~Xo K, Ko X)—¥%o ™ X, ~Xo
REWLITE
3“’"‘“"90 ’;

R = Ly, + Ly,

Lo, L, are Loarm Busts Funchers
o Ar Linunr lnfor,;du:hm.
Ex | have T porrcts (o‘o) and (1,1)

f= 1=X 0) 4 X0 = X P(x)=Xx
' l—O( l--Ol f.;'ﬂwlrm-'ﬂ‘“’f
Ffs The Fomh (

As e.acjzcd-al |



OVADRATIC [NTERPILATION — ¥ we have Three dafu punts
+1 start Then we can debne
o second order 'Dcfa',ﬂamul.

RO =a, + ax + ax”
given (Xo, ‘ja) (Kl 1 9 ) and (Y'*‘-n 3:.)
we wnk F= L&)y, + LKY + L)Y, l#mﬁaf

oy Lo = (kx)(x=%2) )
(Re~%)(Xo~X2)

La _ Pusts
L‘( = (X—-X. )(X—)‘z) » a’n?l) c/'\'lm:.
&[ —Ko )(K-["' Xz.)

Ly = (xoxe ) x=X,)
(xz.“ XoXXI. -—K;)
A Ffope'fb of There badis funchuns:
Li(x;) =41 % _ 5. Kronecher
) o (#] t Deti=
For cluac,\m:hc, N oledion Li(x) are o~

de‘a.,..._ 2. S~ RB&) must have alcam £ 2.

QUESTION Arethuye def\omwll;b unug e ?
Blx) — s o ... Ths 15

.P’T:H"j ol vis.
Leds shas UNIQUENESS fuv
The Laa/w% formulee €r L&),

Assum Thax Thare 15 ansThrur ?&jnomw-fl ; Q)
soon TheX _
22 oand OW&)=y. (L=D,2

Asg(Q)
There 1> andThar clo
Fwﬁaar;i
et R(Y = B = OK)... then |
dej(ﬂ("-) ) <2 ‘
arid R(xi)= Pli)-Qx) =Y~ =O  regin
This means That  R(x) has THREE disfingd roofs-

BoT  deg(R09) £2  cant huve Thre roefs s R(x)=0.
and Px)=00) o



GENELALIZED TO ¢l 6HEL DEGILEE.

Gven The date o:n‘f‘.\ (x.,,g ) (x,,y, - O'Cn, Yn)
consfruoet oo Po‘ll;)nomm& [ <), Ae P,.'j-‘--h

Soch Thar (X&) =Y L=g,, 2
) = y, Lol + GL®+ .. - 4 9. Lln(®
whare LCQ‘-) art The La nu Basts
-t':ur\ghuns H

Likx) = (x=%Xo) ... (x=%Xg N X=X¢e) ooe (X=0)
(xt- =X ) (Ko"xo-')(xt. "K(.u) - - (Kd—xq)

L=ol,2..-
Le(xk) = 8¢,k

WRITE PSVEDO CODE ... WORKSHEET:

% Beod in- (01")('(")6217‘) XVuls=T°Ilej
Yuals ={-t,-l, 7

Consmar Li(c): Lot = (x=x)(xx2) _ (x- i)(x-i!)

Need X= (Xo~Xi)(Xa-X2)
\mluca ‘ﬁﬂ' h:‘j
: yi'wr::?'* Li(x) = (x % Yx-%3) _ (x-0Xx-2)
For (= zlengtn(x) PROBLEN,. (X~ X)Xy X, ~1

L(E, )= — Xvor (H) %(x
THARD TO GENELALILE.

— Xl Lﬂ
[,(x) = (x =% Yx=X.) _(X—OZ(X ()
CK; XoXKz—X)

WOovLD NEED TO Just TYPE THESE IN (

Construet B (<) :

P = Lo Yo + Lg‘jf..]. L2Y),
= (G D[] 4 Kem2] + X003
2 - 2

Pt (x, B).
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*The Lo fovinsie® 15 goed £ are dony Tha
cummma b \r\q?\d ... B it (& hard T
P"’%’W"‘ an rernlize I\

Theve (s andhur wu.j v celeolede Phanec Pu&jaorr\wﬂ.sz

NEWTUNS DIVIDED DPIFPEELENCE _ INTERPOLATION FURMULA.,

Define.: The dwudd  f[x,,x/] = F(x) ~Fce)
dt'ﬁf/n/hbb xl —Xo

» discrefe form of The derivahve .- Fhis
s Thae FIBST ORDER dlivichdd detferina,

Then  HiekER ORDER dividas)  difloroncas
are difired U"mj Yre lower orus.

Flxox, xa] = Flx K] — flxe,x,]  sEcond

e similar b Samm Tt Second Adervade
t> The demvafive of Thae first denvahve,

_f(x" ( X,JK;_JK?;} = J[K“ K?-lx-?]_" ﬂKO,K;_sz] THieD

Xz —Xe S
[N GENERAL:
—‘F[K°lx'/ veosny XP\.] - I[‘K;_.._KZ: - e Kﬂ? _'[I:Xo‘xl - 'xg':l—[
xh . xo

This 5 rdoded fo-the denvadive by fhe MEAN VAWE THEREM.
: n)
flren, o ned 2 £
NoE: We can Pe/rmu}o'me, X; with no effedt B The divided differnn
flxe %} = %, x.]



To Um fhvs i inforpeladhon: Genld “L“’lp syl
' : 0N or Polunome?.
Ry = $ka) ¢ (x..x.);[x,,x,} A

+

R0Y = F(xo) + (X=X} %o, %] 4 (xox)(x-x)F(Ke %, X,]

Pl <0+ (xo0) £ X J# - - - femilem) - (xoKne) £ Ko X X

Now we can construet ovur

o\jﬂamtd) 'fClYm bj
+erm Just \oj Owlo\tnj nexct dividac defiorence.

Notwhon  DFGc) = £[%¢ Yo, - Xord
WRITE PSUEDO (ODE ... WORKSYEET :
_&Cﬂ_m (o'-l)(l,—l)(ll:l«) Xvuls = [Or [ Z] YV“’-’ :[;,f ~I, :"J

Constrvet the  Diviced Drifevinas.
MERNA X VIS5
R R Toied
SSNCE TN

eed + and sewnd
f Hirs ‘;\noe-lri\\uvt,m&"m

A8 S

£lxo,x | = £ —f(xs) _

(’12 '—(_') = 0O
SNEAKY WAY
™ oo sl F[Xexixe] = frpge] —frx] = 8-0 _ y
Xz —%p 1
Neep  f[X, Xo] = fler) —flx)_ -0 _ 8
K2 =X, 1
need X=0:-1:2
X vnlves
4o evnivete Condruck the Polupomiet.
—n..,?o\«jnomm. J
K(}t) == —ﬁ(XQ) + (X—Ko)—f:[l(o|?<,]+ (K‘Ko)(k—x() -F(K.,JC”X,:[
= = 4+ (+-m)[o] + (x-0)(x-i)[+]
= ~( +ix(x—1)
GRAPH | |
NewTuN LAGLAN GE
B&)= Ux(x) - | Ry = = (52)lx2) 4 x(-2) ¢ Zoem)r
= Hx* — Hxo| -l = A3 gx 2]+ KB-2x + Z[x*A]

s
—

[t g-d] #f3-2 + 2]l ]

= Hx> =Yy v SAME



NEARY WAY Td ComputE:  DIVIDED DIFFERENCE

Read . The Xuus and Yves : dea'—‘-Ex‘: x*; ]
Yous =[4(x) $(x),...]

Set DINDIFE = Yvays |
| Divoree = [£6c) £(x,), ... $0n)]
Losp fprward  ¢=2: lenyt (DIVDIFF)

Loop badtward J= lenyth(bivoire): ~1 3 L
Calaslode The  Dbnee(J) = PURFE() = Dvar()
Tvided Drffortn Xval (J ) = Xval(G-0+1)
end
end.

From fhe example : Xvals =[0,1,2]  Yvats = [~(,1, 7]

D=[-,-,7%]
r L=2:3 i
'F’ur‘ J=3:—|5L
L=l ) j=3 D)= DE) -0 - T-( (';) =8

Xt (3) —Apal(2) 2-

Jzl=t D(z) = D) -p() _ =) _
Xesl (2) — Bival(1) lip®

D(2)= Dlz) =D(x) - ?Z_:P =y

Xua (3) — Xva(1) -~
D= [-—l Ly '-{]
Then h conshrvet T Py nom e :

Bo= DO) + (x=Xew(1))DR) + (x=Xwnil) )Xl (2)) D(3)
= = + (x=o)[o] + k-o)x-)[4]



