Binomické rovnice. Vypoéet n-tych odmocnin z komplexniho ¢isla.

1.x3- 8=0

[ > restart;

{ > Rovni ce: =x"3-8=0;
Rovnice:=x>- 8=0

{ > Reseni : =sol ve(Rovni ce, {x});

Reseni :={x=2},{x=-1+4/31},{x=-1-431}

Nésleduje posloupnost piikazi vedouci ke grafickému znazornéni reSeni binomické rovnice.
Ngjprve pirevedeme jednotliva ieSeni z algebraického tvaru do formy usporadanych dvojic. Zaéneme tim,
Ze zjistime stupen rovnice n. Treba pomoci poctu jgich feseni:

> n: =nops([ Reseni]);
{ n:=3
Potom definujeme n-prvkoveé pole Z, do néhoz jednotlivé dvojice ulozime:
[ > Z:=array(1l..n):
> for i froml ton do Z[i]:=eval ([Re(x),Imx)],Reseni[i]) od;

Z =[2, 0]
Zz = ['1’ ﬁ]
Z,:=[-1,-4/3]

Obrazy téchto bodt uloZime do proménné Body:

[ > Body: =pl ot s[ poi ntplot] (Z, synbol =circl e, col or=bl ue, t hi ckness=3, synb
| olsize=30,tickmarks=[3, 3], abels=[Re,In],views[-3..3,-3..3]):
Podobné vytvorime grafickou reprezentaci Sipek - pravodic¢a jednotlivych odmocnin. Budou uloZeny v
n-prvkovém poli R:

[> R=array(1l..n):

> for i froml to n do

| Ri]:=plots[arrow (Z[i],thickness=3, shape=arrow) od:

Nakonec body i vektory zobrazime:

[ > plots[display] (Body,seq(Ri],i=1..n));
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2.x2-8=0
[ > restart,;

> Rovni ce: =x"13- 8=0;
i Rovnice:=x2- 8=0
[ > Reseni : =sol ve(Rovni ce, {x})'
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> n:=nops([ Reseni]);
n:=13

E> Z:.=array(1l..n):
> for i fromlton do Z[i]:=eval ([Re(x),Imx)],Reseni[i]) od;
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> Body: =pl ot s[ poi ntpl ot] (Z, synbol =circl e, col or =bl ue, t hi ckness=3, synb
ol si ze=30, ti ckmarks=[ 3, 3], | abel s=[Re, In},views[-3..3,-3..3]):

[> R=array(l..n):

>for i from1l to n do

| Ri]:=plots[arrow (Z[i],thickness=3, shape=arrow) od:

> pl ot s[di spl ay] (Body, seq(R[i],i=1..n));

3. Urdete viechny tieti odmocniny z &isla-2+2i. (Tj. ielte rovnici X° + 2- 21 =0)
[ > restart;
> Rovni ce: =x"3+2- 2*| =0;

Rovnice:=x3+2- 21=0
> Reseni : =sol ve(Rovni ce, {x});



Reseni ::{x:-é-él+£-—l«/§},{x:- él-§+§l«/§},{x:1+l}

> n:=nops([Reseni]);

[ > Z:=array(1l..n):

> for i froml to n do Z[i]:=eval ([Re(x), x)],Reseni[i]) od;
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> Body: =pl ot s[ poi ntpl ot] (Z, synbol =circl e, col or =bl ue, t hi ckness=3, synb
ol si ze=30, ti ckmarks=[ 3, 3], | abel s=[Re, In},views[-3..3,-3..3]):

[> R=array(l..n):

>for i from1l to n do
Rli]:=plots[arrow] (Z[i],thi ckness=3, shape=arrow) od:

> pl ot s[di spl ay] (Body, seq(Ri],i=1..n));
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4. Urgete v&echny tieti odmocniny z &idlai. (Tj. iete rovnici x° - | =0)
[ > restart;
[ > Rovni ce: =x"3-1 =0;
Rovnice:=x>- 1=0

> Reseni : =sol ve(Rovni ce, {x});

s /s
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eseni .—{x—2 > },{x—2 " }{x=-1}

> n:=nops([ Reseni]);




[ > Z:=array(1l..n):
> for i fromlton do Z[i]:=eval ([Re(x),Imx)],Reseni[i]) od;
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> Body: =pl ot s[ poi ntpl ot] (Z, synbol =circl e, col or=bl ue, t hi ckness=3, synb
ol si ze=30, ti ckmarks=[ 3, 3], | abel s=[Re, In},views[-3..3,-3..3]):
[> R=array(1l..n):
>for i from1l to n do
Rli]:=plots[arrow] (Z[i],thi ckness=3, shape=arrow) od:
> pl ot s[di spl ay] (Body, seq(R[i],i=1..n));
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5. Urcete viechny tieti odmocniny z &ida-4. (Tj. redterovnici x* + 4 =0)
[ > restart;

[ > Rovni ce: =x"4+4=0;

| Rovnice:=x*+4=0

[ > Reseni : =sol ve(Rovni ce, {x});

L Reseni :={x=-1+1},{x=-1-1},{x=1+1},{x=1- 1}
> n:=nops([ Reseni]);

| n:.=4
[ > Z:=array(1l..n):
> for i fromlton do Z[i]:=eval ([Re(x),Imx)],Reseni[i]) od;

z,:=[-1,1]
Z,:=[-1,-1]



Z,:=[1,1]
Z,:=[1,-1]
Body: =pl ot s[ poi ntpl ot] (Z, synbol =ci rcl e, col or=bl ue, t hi ckness=3, synb
ol si ze=30, ti ckmarks=[ 3, 3], | abel s=[Re, In},views[-3..3,-3..3]):
R =array(1l..n):
for i froml to n do
Rli]:=plots[arrow] (Z[i],thi ckness=3, shape=arrow) od:
pl ot s[ di spl ay] (Body, seq(Ri],i=1..n));




