Rozklad mnohoélenu na soudin ireducibilnich ¢initela
[ > restart,;

PRIKLAD 1: RozloZte na souin ireducibilnich cinitelt v Q[x], R[x] a C[x] mnohoglen
4 3
X xC- - x- 2

[ > restart;
> f1:=x"4-x"3-X"2-X-2;

fli=x*- >3- - x- 2
MuZeme pouzit prikaz factor:

Rozklad v Q[X]
> factor(fl);
i (x-2) (x+1) (X +1)
Rozklad v R[X]:
> factor(fl,real);
(x+1.)(x- 2)(¢+1)

Rozklad v C[X]
[ > factor(f1, conpl ex);

(x+1)(x+21.1)(x-2.1)(x- 2)

Chceme-li se vyhnout zépisu koeficeintt vyslednych kotrenovych ¢initeli desetinnymi ¢isly, pouZijeme

{ > Rozkl ad_f 1: =pol ytool s[split](f1,Xx);

Rozklad f1:= (x+1) (x- RootOf(_Z*+1)) (RootOf(_Z* +1) +x) (x- 2)
{ > convert (Rozkl ad_f1, radical);

(x+1) (x- 1) (I +x) (x- 2)

Grafické zndzornéni:

> plot(f1,x=-3..3,y=-5..5);
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PRIKLAD 2: Rozlozte na sougin ireducibilnich ciniteli v R[x] a C[x] mnohoclen x* - x° - 2.



[ > restart;
> f2: =xN4-x"2-2;

f2:=x*-x2-2
Prikaz factor:
Rozklad v Q[X]
> factor(f2);

(- 2) (¢ +1)

Rozklad v R[x]

> factor(f2,real);

i (x + 1.414213562) (X - 1.414213562) (x* +1.)
Rozklad v C[x]

> factor(f2, conpl ex);

(x +1.414213562) (x+ 1. 1) (x- 1. 1) (x- 1.414213562)

Ptikaz polytoolgsplit]:
[ > Rozkl ad_f 2: =pol yt ool s[split](f2,x);
Rozklad f2 := (RootOf(_Z*+ 1) + x) (x - RootOf(_Z? + 1)) (RootOf(_Z*- 2) +X)

(x- RootOf(_7*- 2))
[ > convert (Rozkl ad_f 2, radical);

i (1+%) (x- 1) (42 +%) (x- 4/2)

Graf:
> plot(f2,x=-2..2,y=-3..2);
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PRIK LAD 3: RozloZte na sou¢in ireducibilnich ¢initeld v Q[x], R[] a C[x] mnohoclen X+ 1

[ > restart;
> f3:=x"N4+1;
L f3:=x"+1
> factor(f3);
x*+1

> factor (f3, conpl ex);
(x +0.7071067812 + 0.7071067812 1) (x + 0.7071067812 - 0.7071067812 1)
(x- 0.7071067812 + 0.7071067812 | ) (x - 0.7071067812 - 0.7071067812 1)




[ > Rozkl ad_f 3: =pol ytool s[split](f3,x);

3 3
Rozklad f3:= (x- RootOf(_Z*+ 1)) (x + RootOf(_Z*+1) ) (x- RootOf(_Z*+1) )

(x + RootOf(_Z* +1))
[ > convert (Rozkl ad_f 3, radical);
(1/4) (3/4) (3/4) (1/4)

I (x-(-1) ) (x+(-1) ) (x- (1) H(x+(-1) )
> plot(f3,x=-2..2,y=-3..2);
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PRIKLAD 4: Polynom f(x) =% + x* + 1 graficky znazornéte a proved’te jeho rozklady v
raznych oborech integrity

> f4: =x"8+x"4+1;
L f4:=x+x'+1
"> plot(f4, x=-1/2..1/2);
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Prikaz factor, jehoZ poufZiti se nabizi, ne vzdy provede rozklad v symbolickém rezimu. Jak vidime
dale, vysdedkem rozkladu nad télesem redinych ¢i komplexnich ¢isel jsou ¢initele, jgjichz koeficienty
jsou vyjadieny jenom priblizng.

> Rozkl ad_Q =factor(f4);

L Rozkad Q:=(x* +x+1) (- x+1) (x*- ¥ +1)

> factor(f4,real);

(X% + 1.732050808 x + 1.000000000) (x* + 1.000000000 x + 1.000000000)

i (x2 - 1.000000000 x + 1.000000000) (x2 - 1.732050808 x + 1.000000000)
> factor(f4, conpl ex);

(x + 0.8660254038 + 0.5000000000 I') (x + 0.8660254038 - 0.5000000000 I)
(x + 0.5000000000 + 0.8660254038 | ) (x + 0.5000000000 - 0.8660254038 )




(x - 0.5000000000 + 0.8660254038 I ) (x - 0.5000000000 - 0.8660254038 )

(x- 0.8660254038 + 0.5000000000 I) (x - 0.8660254038 - 0.5000000000 I)
Pokud chceme rozklad v R[X] v uzavieném tvaru, je tieba druhym parametrem piikazu factor
specifikovat téleso koeficientt ireducibilnich ¢initela.
> Rozklad R =factor(f4,sqrt(3));

Rozklad R:=- (2 +x4/3 +1) (X2 +x4/3 - 1) (0@~ x+1) (€ +x+1)

Symbolického vyjadieni ireducibilnich ¢initeltt a iplného rozkladu na linearni ¢initele v C[x]
doséhneme nadedujici kombinaci piikazi polytoolqsplit] a convert.
[ > Roz_f4:=polytool s[split](f4,x);

Roz f4:= (1 +RootOf(_Z*+ Z+1) +x) (x- RootOf(_Z*- 1- RootOf(_Z*+ Z+1)))
(x- 1- RootOf(_Z*+ Z+1)) (x+RootOf(_Z*+ Z+1))
(x + RootOf(_Z*+ _Z+1) RootOf(_Z*- 1- RootOf(_Z°+ Z+1)))
(x- RootOf(_Z*+ _Z+1))
(x- RootOf(_Z*+ _Z+1) RootOf(_Z*- 1- RootOf(_Z°+ Z+1)))

(x + RootOf(_7*- 1- RootOf(_Z°+ 7 +1)))
"> Rozkl ad C convert(Roz f4,radical);

R Nx RN
e el 0 el 1 6 /1 1 0
e 2" If 2 _lf gx 5 “/75 X-§ 25! 33‘\/2+2'ﬁ5
=S 1 1 0
gx+ Z4+S14/32
2 2 7]

Opakem uvedenych prikaza pro rozklad na soucin ¢initelti je piikaz expand pro roznasobeni soucinu
(Jeho vydedek jesté zjednoduSime prikazem simplify).
{ > sinplify(expand(Rozkl ad_QC));

X +xt+1

PRIKLAD 5: RozloZte na sougin ireducibilnich cinitelt v Q[x], R[x] a C[x] mnohoglen X' +4

[ > restart,;
[ > f5: =x"4+4;

L f5:=x"+4
> factor(f5);

i (- 2x+2) (¢ +2x+2)
> factor(f5, conpl ex);

(x+L+2L1)(x+1-21)(x-L+21)(x-1-11)
- > Rozkl ad _f5:=polytool s[split](f5,x);

Rozklad 5 := (x + RootOf(_Z°+2 _Z+2)) (2 + RootOf(_Z°+2 _Z+2) +X)




(x- 2- RootOf(_Z*+2 _Z+2)) (x- RootOf(_Z*+2_Z+?2))
> convert (Rozkl ad_f5, radical);

(X-2+1)(2+1+x)(x-1-1)(x+1-1)
>p|0t(f5 x=-3..3,y=0..20);
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PRIKLAD 6: RozloZte na sou¢in ireducibilnich ¢initeld v Q[x], R[] a C[x] mnohoclen -1

[ > restart;
> f6: =x"6-1;
L f6:=x°- 1
> factor(f6);
(x- 1) (x+1) (¢ +x+1) (- x+1)
> factor (f6, conpl ex);
(x + 1.000000000) (x + 0.5000000000 + 0.8660254038 | )
(x + 0.5000000000 - 0.8660254038 1) (x - 0.5000000000 + 0.8660254038 | )

. (x- 05000000000 - 0.8660254038 1) (x - 1.000000000)
[ > Rozkl ad_f 6: =pol yt ool s[split](f6, x);

Rozklad 6 := (x+1) (x- 1) (x- RootOf(_Z°+ Z+1)) (1+RootOf(_Z*+ Z+1)+X)
. (x- 1- RootOf(_Z*+ Z+1)) (x+RootOf(_Z*+ Z+1))
[ > convert (Rozkl ad_f 6, radical);

T SRl S ESNE S tE
"> plot(f6,x=-3..3,y=- 2..10),
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PRIKLAD 7: Rozlozte na soucin ireducibilnich ginitela v Q[x], R[X] a C[x] mnohoglen
xX3- 6X°+11x- 6



[ > restart;
[ > f7:=x"3-6*x"2+11*x- 6;

f7:=x- 6X°+11x- 6
> factor(f7);

(x-1)(x-2)(x-3)
> factor(f7, conpl ex);

(x- 1.000000000) (x - 2.000000000) (x - 3.000000000)
> Rozkl ad f7:=polytool s[split](f7,Xx);
Rozklad f7:=(x- 1) (x- 2)(x- 3)

> plot(f7,x=-1..5,y=-2..6);
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PRIKLAD 8: Rozlozte na soucin ireducibilnich ginitela v Q[x], R[X] a C[x] mnohoclen
- 4x+4x- 3

[ > restart;
[ > f8: =x"3-4*x"2+4*x- 3;
f8:=x3- 4x*+4x- 3
> factor(f8);
(x- 3) (- x+1)
> factor(f8, conpl ex);
(x - 0.5000000000 + 0.8660254038 | ) (x - 0.5000000000 - 0.8660254038 1) (x- 3.)
> Rozkl ad_f 8: =pol yt ool s[split](f8,x);
Rozklad f8:= (- 1+ RootOf(_Z*- Z+1)+x) (x- 3) (x- RootOf(_Z*- Z+1))
> convert (Rozkl ad _f8, radical);
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> plot(f8,x=-5..5y=-5..5);
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PRIKLAD 9: RozloZte na sougin ireducibilnich cinitelt v Q[x], R[x] a C[x] mnohoclen 16 X' + 64

[ > restart;
[ > f9: =16*x"4+64;

f9:=16x*+64

> factor(f9);
16 (3¢ - 2x+2) (X* +2x+2)

> factor(f9, conpl ex);
i 16. (x+ L +21. 1) (x+1.- L1)(x- L+21.1)(x-1.- 1.1)
[ > Rozkl ad_f 9: =pol ytool s[split](f9, x);
Rozklad f9:= 16 (2 + RootOf(_Z*+2 Z+2) +x) (x- RootOf(_Z*+2 Z+2))
. (X- 2- RootOf(_Z*+2_Z+2)) (x +RootOf(_Z°+2 _Z+?2))
[ > convert (Rozkl ad_f9, radical);
L 6 (L+1+x)(x+21-1)(x-21-1)(x-1+1)
> plot(f9,x=-5..5,y=-0..250);
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