[ > restart;
Diskriminant polynomu tietiho stupné

[ > p:=a*Xx"3+b*x"2+c* x+d;
p;:ax3+bX2+CX+d
> p_1l1: =a*x"3+b*x"2+c* x+d;
pl=ax’+bxX+cx+d
> p_2:=a*(x-x1)*(x-x2)*(x-x3);
p_2:=a(x- x1) (x- x2) (x- x3)
> p_1: =expand(p_1/a);

> p_2:=collect(p_2/a,x,factor);

L P 2: =X+ (-x1- x2- x3) X+ (XL x2+x3x1+x3x2) x- x1x2x3
Viétovy vztahy - vyjadieni koeficienti polynomu pomoci elementérnich symetrickych polynomu
[ > sl:=coeff(p_1, x"2)=coeff(p_2,x"2);

s2: =coeff(p_1, x)=coeff(p_2, X);

s3: =coeff(p_1, x, 0)=coeff(p_2,x,0);

b
=—=-X1- xX2- x3
a
c
::g:x1x2+x3x1+x3x2

d
=—=-X1x2x3
a

{/ypoéet diskriminantu programem:
> Diskrimnant(a,b,c,d):=discrinmp,X);

Diskriminant(a, b, ¢, d) :=-27a°d*+18adbc+b’c®- 4b°d- 4ac’

Z Viéovych vztaha vyjédiime keoeficienty b, ¢, d
{ > Reseni _bcd: =sol ve([sl,s2,s3],{b,c,d});

Reseni_bcd:={d=-x1x2x3a, b=-xla- x2a- x3a,c=x1x2a+x3xla+x3x2a}

a dosadime do diskriminantu (viz proménné Diskriminant):
[ > Di skrim nant 2: =eval (D skrim nant(a, b, c,d), Reseni _bcd);

Diskriminant2 := - 27 a x1° x2° x3°
- 18a°xIx2x3(-xla- x2a- x3a) (xIx2a+x3xla+x3x2a)
+(-xla- x2a- x3a)’(xIx2a+x3xla+x3x2a)+4(-xla- x2a- x3a)’x1x2x3a
-4a(xlx2a+x3xla+x3x2a)’

Po zjednoduSeni dostaneme diskriminant vyjadieny pomoci korent x1, X2, x3 polynomu p:
> Di skrim nant (x1, x2, x3): =fact or (D skrim nant 2);

Diskriminant(x1, x2, x3) 1= a* (x2 - x3)? (x1- x3)* (x1 - x2)?



Souvidlost diskriminantu a Vandermondova determinantu (determinantu Vandermondovy meatice)
[ > with(Li near Al gebra):
[ > V: =Vander nondeMat ri x(<x1, x2, x3>) ;

> D3: =Transpose( V).V,
g 3 XL+x2+x3  x1%+x2" +x3%
D3::§x1+x2+x3 x12 +x2% +x3° x1% +x2° + x3°Y
&1 +x22 +x3 xPP+x22+x3° x1*+x2" +x3%0
> factor(Determ nant (D3));
(x2- x3)%(x1- x3)%(x1- x2)°

Diskriminanty polynoma 2., 3. a4. stupné:
[ > discrima*x"2+b*x+c, x) ;

| -d4ac+b’
[ > discrima*x"3+b*x"2+c*x+d, X) ;

-27ad?+18adbc+b’c’- 4b%d- 4ac’
> di scrima*x"4+b*x"3+c*x"2+d* x+e, X) ;

-6aed’b*+144ae’b’c- 192a’e’db+144a’ecd®- 4cb’e- 80adbc’e
+18dbice- 27a°d*- 4dp*+18ad’bc+d’b’c®- 4ad’c3- 128a° €’ >+ 16ac’e
+256a° € - 27b* e?

>



