1. VYHODNOCENI POLYNOMU — HORNEROVO SCHEMA

‘ P(z) = apa™ + ap_12" 1+ +ag, Pz)=7 ‘

Pfimy vypocdet:

2% =2z 23 =222 ... 2" =2z""1z = n —1 nasobeni
airz G922 o anz" = n nasobeni
ap + a1z + ... 4 apz” = n secitani

| Celkem 2n — 1 nésobeni a n seciténi

Princip Hornerova schématu:

(...((anz +an—1)z +an—2)z +---+a1)z+aog
——

n—1
4

| Celkem n néisobeni a n se¢itani = teoretické minimum |

Véta 1.1 (Hornerovo schéma).
P(z) = Pi(z)(z — 2) + Py, Pi(z) =bpz" 4 bp12™ 2+ -+ b1, by := Py = P(z), kde

b, = an , , s
b = agp+zbys1, k=n—-1,n-2,...,1,0 } = n nasobeni a n secitani.
Diikaz.
Pl(x)x +Py = bpz"™ + bn_lxn_l + ...+ b2$2 + b + by
—2zP;(x) = — byt — .. — b3zz? — bezx — biz
P(x) = ap2” 4+ an_12" ' 4+ ... 4+ awrs + aixz + ao

Odtud porovnanim koeficientti obdrzime pozadované vztahy pro by.

Algoritmus.
P an Ap—1 An—2 ay ao
Xz+ Xz+ X z+
=7 1=/ 1= =/ 1=
bn bn—l bn_z b1 b() = P(Z)

Dusledek 1.2 (Rozsifené Hornerovo schéma).
Po(z) := P(x) = Py(2)(x — 2)" + -+ -+ Pa(2)(z — 2)* + Pi(2)(z — 2) + Po(2), kde
Py(x) = Pep1(x)(x — 2) + Py(2), k=0,1,...,n— 1.

Diikaz. Rozklad z véty 1.1 aplikujeme n-krat postupné na Py(x), Pi(z),. .., Ph_1(2):
Po(z) =
(o (Pu(2)(@— 2) + Poc1(2)( — 2) + Po—a(2))(z — 2) + - - + P1(2))(z — 2) + Po(2).
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Dusledek 1.3 (Vypocet k-té derivace pomoci rozsifeného Hornerova schématu).
P(2) = kIPy(2) pro k=0,1,...,n.

Dikaz.

e -1 = { Dp ey e 174



Algoritmus.

P()I

Plt

PQI

an

l=
by

l=

X z+

X z+

X z+

Ap—1 ap—2
X}-&- _
T,
n X}_,'_ )
2,
b(njl = Pn—l (Z)

X z+

X z+

ao
X}-&- B

b
= Pl(Z)



