Diskriminant polynomu tiretiho stupné

> restart;
> p:=a*xM3+b* xM2+c* x+d;

| p:=ax+bxX+cx+d
> p_n: =expand(p/a);

., bxX cx d
pn:=x+ + +—
I a a a
> p_S:=(x-x1)*(x-x2)*(x-%x3);
p_s:=collect(p_s,x,factor);
P S:=(X-x1)(x- X2) (x- x3)
P_S:=

XCH+ (- x1- x2- x3) ¥+ (xLx2 +x3xL +x3x2) x- x1 X2 X3

Viétovy vztahy - vyjadieni koeficientii polynomu pomoci
elementarnich symetrickych polynomu

> sl:=coeff(p_s, x*2)=coeff(p_n, x*2);
s2:=coeff(p_s, x)=coeff(p_n, x);
s3:. =coeff(p_s, x,0)=coeff(p_n,x, 0);

sl =-x1-Xx2- x3=—
a

C
52::x1x2+x3x1+x3x2:g

d
S3:=-xX1x2x3=—
a




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

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

Z Viétovych vztahia vyjadiime keoeficienty b, ¢, d
> Reseni _bcd: =sol ve([sl1,s2,s3],{b,c,d});

Reseni_ bed .={d=-x1x2x3a,b=-xla- x2a- x3a,

c=x1lx2a+x3xla+x3x2a}

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

Diskriminant2 := - 27 a* x1° x2° x3° - 18 a” x1 x2 X3
(-xla- x2a- x3a)(xIlx2a+x3xla+x3x2a)
+(-xla- x2a- x3a)’(xIx2a+x3xla+x3x2a)’
+4(-xla- x2a- x3a)’x1x2x3a

- d4a(xlx2a+x3xla+x3x2a)’

Po zjednoduseni dostaneme diskriminant vyjadieny pomoci korend

X1, X2, X3 polynomu p:

> Di skrim nant (x1, x2, x3): =fact or (D skri m nan
t2);

Diskriminant(x1, X2, x3) :=
a’ (x2- x3)*(x1- x3)* (x1- x2)°




Souvidlost diskriminantu a V andermondova determinantu
(determinantu Vandermondovy matice)

> wi t h(Li near Al gebra):

> V. =Vander nondeMat ri x(<x1, x2, x3>) ;

e 2\
81 x1 XlzluJ
v::§1 x2 x2°H
| €l x3 x3U
> D3: =Transpose(V).V,
8 3 X1 + X2 + X3 x12+x22+x323

D3:=§x1+x2+x3 x1% + x2° + x3° x1®+x2° +x3%U
| &L +x2° +x3° xP+x2°+x3° x1*+x2*+x3%
> factor(Determ nant (D3));

(x2- x3)*(x1- x3)* (x1- x2)°

Diskriminanty polynomu 2., 3. a4. stupng:
> discrin(a*x”"2+b*x+c, X);

7 -dac+b’
> di scrin(a*x"3+b*x"2+c*x+d, X) ;

| -27a°d°+18adbc+b°c*- 4b°d- 4ac’
> discrinma*xM+b*xA3+c* xN2+d* x+e, X) ;

-128a° € c*- 4b°d*- 27b* e’ - 4ac’d*+16ace
- 6aeb’d*+144ae’ch’+144a°ecd +18abd’c
+c”b*d*- 4c’b°e+256a°€’- 192a°e”bd- 80abdc’e
+18b°dce- 27a°d’




