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SVAZEK 14 (1969) APLIKACE MATEMATIKY CISLO 4

ALGORITMY

19. HORNER

VYPOCET HODNOTY POLYNOMU A HODNOT JEHO DERIVACI POMOCI
HORNEROVA SCHEMATU

JAN KASPAR, prom. mat., CNM na MFF UK, Malostranské nam. 25, Praha 1

Tento algoritmus je jednou z moznych oprav chybného algoritmu, publikovaného
v Communications of the ACM (9, September 1968, str. 633) pod cislem 337.

procedure HORNER (n, a, k, r, x0, b); value n, k, x0, b;
integer n, k; real x0; Boolean b; array a, r;

comment Jestlize b nabyva hodnoty true, procedura umoziuje pocitat hodnoty deri-
vaci

i) = cli(j:ioa[j] x x 1 j)dx’

vbodé x =x0pro i =0,1,..., k < n JestliZe b nabyva hodnoty false, pocitd
procedura k + 1 koeficientd u nejvysSich mocnin rozvoje polynomu v mocninnou
fadu v okoli bodu x0.

Jioa[j] % x 1= L oli] % (x = x0) 1

begin

integer i, j, [; real rr;

rr:= a[n];

for i := O step 1 until k do
r[i] = TT;

for j:=n — 1 step —1 until 0 do
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begin
r[0] := #[0] x x0O + a[J];
[ :=if j > k then k else j;
for i := 1 step 1 until / do
r[i] = r[i] x x0 + r[i — 1]
end;
if b then
begin
l:=1;
for i : = 2 step 1 until k do
bégin
l:=1x1i;
rli]:=r[i] x 1
end

end

end HORNER

ZkuSebni priklady:

1. Pron =5k =2,x0=2,b=true, a[5] = 1, a[4] = 2, a[3] = =3, a[2] = 8,
a[1] = —7, a[0] = 11 je r[0] = 69, /1] = 133, r[2] = 236.

2. Pron =T7,k=7,x0=2,b=false, a[7] = 1, a[6] = 0, a[5] = —7,a[4] = 6,
a[3] = 4,a[2] = —1,a[1] = =2,4[0] = =9jer[7] = 1,r[6] = 14,#[5] = 77,
"[4] = 216, 3] = 332, 2] = 279, [1] = 122, 0] = 15.

i

Mad-li b hodnotu true, pak pro x = 2 polynom
x¥ 4 2x* = 3x + 8x% — Tx + 11
ma hodnotu 69, prvni derivaci 133, druhou 236. Ma4-li b hodnotu false, pak

xT = Tx% 4+ 6x* +4x —x? —2x -9 =
=(x = 2)7 + 14(x —2)° + 77(x — 2)° + 216(x — 2)* + 332(x — 2)* +
+279(x — 2)* + 122(x — 2) + 15.
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