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In+erpol ation

f: La,b] > IR corkinuous
Ao, Ay, =mp KAy . distinet points
in [0,b]
Mo find a Pol‘ynomial P, 0P
degree < n such thot

Pr (25 = P, j= 0,10
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Generad Case :

P:[a,b)l— R Conbinuous

Ao, XAy, ===, KAp olistinct point in [a.b]
De fine

VQ; ('9() - C)('-_)(O.) T Cx_x'."’) (2'——){'""'7'}"' (x—zn:}
CRi=Ao) ==+ (K= Aict) (A = Kijag) == Ci=Xn)

Laaran(?e (Jo.i(ynomial + cegree n

Li(xdy= 1, Lix)= o0 for jFi




L\z‘erpola)-hjg Pol#_wrw'al . Existence

n . .

Li(xy= T M , o Jd (9('):-{1 P d=1y
y=0 (x;-2;) / 0, y#FI.
JVFEI

Li - Polyww\]c\l o? degree n
Let

n
P, (M) = Z P(x;) Li (%)
i=o

’—”‘QJ) PnCQ(U); 'P(ZJ>; J='o)1)"‘)n




Let p, be a pol(ynom)ql of olzﬁrean.
Then by the Fundamenrtal theorem of
algebra , p,(2) =0 +or some Z;el.
Prn (U = (-29) 9, (2

In-y Polynom:aﬂ of o(egre,e, 7) 1
P,,(x)— o (- 2,) - (o= zk)
Myt -+ Mp = : Fac+0112aflg_n 7%'&




A podynomial of degree n has
exacfly n zeroes , Counted accora(b'ng
o their mubliplicities .

A non-zero polynomial of clogree < n
has at most n cdlistinct zZeroes .
If a podynomial of degree < has
more thon n =2Zeroes,then it is @

Z ero Pol(ynom;qj.



In+er‘oolaﬁnﬂ Podynomial : Unigreness

?: [a,b) — R continuous
Ko, Ay, ===, Ky distinct po]rd‘S
Let p, and 9, be poiynomials
of o&ar& <N Such thot
Pr (%) = P() = 9 (AN j= 0,1,m)0
(Pn"%n)(’(\ﬂ = 0 => B ()= G,




[lheorem - Lek £ [a,b) — R be Cominuous.
Ao, Ny, === > Ay o N+l clistinel” points
in [o,b) . TlThen there exists @
Unigue. podynomial p of o&areesn
Such that

Pa(2) = FO)S j= 0,1,




C'oroﬂary: P = Dy - Pol(ynomiql o
o? daaree, m < n.,

Ao, Ay, ==, Xy clistinct ,ooJNLS
iVl Lalbj

P, ini'erpolach'ny Polynomiol of o(aareesn
Pr () = PO, j= 0,125

= Pp= 9




Lagranae, Poryy oR He inter oﬂa:hng
Pollyhomml

Py OO = = P04 ) J@o—n(x ;)
lO UOCZ,Z)

o) = PO, \j= 651,20 J#E

Pr1 lnferf)olod'es * ot Ay, Xy, & > -
Pn (9(') = Z— "QC9(- ) VQ Cx> ) n-,-’]

o t=o ,0,5 (a) = T M
not recursive V=o (Ai-A))




Divided Ditlerence : DePintion
L. [a,b] — R,
Ao, Xyy ==+ » Ap N+l distinct points in
[, b]
Py © WUnique irvfexpo.ta,h'ny poloqmyvu'qﬁ.
Debine the clivided difference.

B[o 2y --- X,] = Coetlicient of 2" in
P (2




Proeerﬁes of He divided difference

PL2o 2y --- n,] = coetbicient of 2" in by &)
1. indepen clent of He order ol

Ro, g, -5 Xy .
5. I $ is a poLyrorrial of cegree m<n,
then  p, ()= £(2) and

P oy Ag] = O




Recurrence Relation
Let p,_, andl q, be pol#rwrvu‘ais of
o(agree, < nN-1 Such —hat

Pn-q (:7(\,')-: ‘PCZJ), J:— 0,1,-->n-1,
q,n-1 CD(J):- -?(x\))) J: 1,2, -, N .
Consider

Pn () = (2-2o) In-4 C"')-i' (Zn-'%) Pa-1(2)
An=2p
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= P(Ao)
P (Zn) = .y (o)
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:D?I'Pinne, P(“n)

Pp () = (=23, () + (Ap=2) P pqg ()
(xn"lo}




Bry (A) = PO, j= 0,1, 1=
q,n_1 Cx\)) = 'p(x\])> \}: 132-)"'2)')

Pn (R) = (2" Ao) cl;,-q (Y r (9(,,-2> Pn—’] (%)

- z’ﬂ“Zo
For j= 1520 b=1,

b (A)) = (% =2 P + (- %)) #O4)

ZY) - 7(0
= 19(91\'))




b (1) = (=2 Lnoa (O f (An=D) s (1)
An— Ao

P, ir\j'er,aoﬁaj'es + af Ao> Ryyonn Xy

Cln-1 : jr\j'@f,’JOJQj'CS £ af R e . S

by Jvd'erpolq}'&r L o Ao, ==» Ap-yq
Coelf. of 2" in P (1)

Coet?. o 2™ 1in
= COC'P‘P* O'g 7(,”-1 l.h %n-']CZ)— Pn-q(ﬂ.)

An~2Ao




CoePf. of 2" in p,(a) Coct?. of 2" in
= Coetp. of ™1 iy q,.,(2)— Py (2L

An=2o

P [ o Ay, ---) xn] _ ﬁ[ﬁw“'zzi,jz— ?[7(0)"')77;-1]
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Formula -Por #[10,11,---) Z,.:]

n
Y= Z FEIDA), LiG@= T (=)
R J=0 (-2
in("J):—{1 > =1, JF
°, yFi.

Debine w(A) = (2-2A) -2y -~ (o-2Ap)
W () = (=29 (A-An) + (A~ 20) (2= Xp) - (= Ap) + -~

1, . n
w[ﬂ,)—\lz‘,(x,- 1) and coefh o x in di@) =
VFi

w (x.)



P, () = é 1 PN HE

1= 0

Coeblicient of o in L) =

J

n w (=)
where wla)= T (x—x\/—)

V=o
o n . noden)
Coebicient of A" in p, ()= fom
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