Ratkaisu

Etsitaan siis pisteidefx, f(zo)) = (—2,2), (x1, f(z1)) = (=1, 1), (z2, f(x2)) =
(1,1) ja(xs, f(z3)) = (3,2) kautta kulkeva&. asteen polynomi#s (=) muodos-
sa

Py(z) = ap + (x — xp)ag + (x — xg)(z — z1)as + (z — xo)(x — x1) (z — 22)as,
jolle patee

P3(xo) = ag = f(wo) := flzo],

Py(x1) = ao + ar(z1 — x0) = f(20) + ar(z1 — x0) = f(21)

f(x1) — f(zo)

>0 = —F = f[xo,ml].
1 — Zo
Edelleen
P3(ZL‘2) = Qq + al(xg — Io) —f- CLQ(ZL‘Q — l‘o)(l’g — IEl)
= fl(wo) + %ﬁf”(m — 20) + az(z2 — 20) (T2 — 1) = f(22)
flxa)—f(z1) _ f(z1)—f(=o) o
=y = —22 R flwn, 2] = flzo, 2] = flzo, x1, 22|
To — I To — To
Vastaavasti
Pg(l’g) = ag+ Cll(l'g — 330) + CL2($3 — l’o)(l’g — iEl)
+ CL3<I3 — ZIIQ)(Ig — Il)(l’g — Ig) = f(l’g)
= as = f[$1’x27$3] — f[l‘(),xl’lé] = f[x07x17x27x3]‘
T3 — I
Yleisesti patee
flz1, - zn] — flxo, .oy Tna]

flzo, - xn] =
Tn — Io

ja Newtoninjaettujen erotusteavulla muodostettu inteprolaatiopolynomi on muo-
toa

P,(z) = flxo] + Zf[xo,xl, oo x)(r =) —x) (T — Tpo).
k=1



Polynomin kertoimet,, = f[zo, x1, ..., zx] On tapana laskea jaettujen erotusten
kaavio avulla

zo  flxo]

vy flzd]  flro,x1] = w

ry flwa]  flar, o] = —f[x;]]:ﬁm] flxo, w1, m2] = —f[xhng]:i[xo’m

T3 f[l’s] f[$2,$3] = M f[$1,952,$3] = m f[$07$1,952,$3]

r3—T2 T3—T1
_ flzy,@a.as]—flzo,w1,22]
T3—T0

Esimerkin tapauksessa kaavio saadaan muotoon

i Z; f[l'z] f[l’i,xiﬂ] f[$i,$i+1,l’i+2] f[mi,$i+1,$i+2,$i+3]
0 -2.0 [2.0

1 -1.0 1.0

2 1.0 1.0 0.0

3 30 20 1/2 1/8 -1/24

Poimimalla polynominP;(x) kertoimet saadaan

Py(z) = 2.0 — 1.0(z + 2.0) + 1/3(z + 2.0)(z + 1.0) — 1/24(z + 2.0)(z + 1.0)(z — 1.0)




