1.5.1 Singularni body

[ > restart;
[ > with(LinearAlgebra):
> X:=Vector[row]([x,y,z,1]);

X:=[xY,z1]

Matice kvadriky:
[ > K:=Matrix(a,1..4,1..4,shape=symmetric);
a1l a(l2) a(1,3) a(1,4)
K = al,2 a(22) a(23) a(2 4)
a4, 3 a(2,3) a(3 3) a(3 4)
L al 4 a(24) a(3,4) a4, 4

Rovnice kvadriky:
> Kv:=expand(X.K.Transpose(X))=0;

Kvi=xta(l D)+ 2xya(l 2+ 2xza(1, 3+ 2xa( 1, H+Y a2, )+ 2yza( 2, 3
+2ya(2 H)+7 a3 3+ 2za(3 4 +a(4 4)=0

Bod primky:
{> M:=[m,n,p];
M:=[m,n,p]

Parametrické rovnicerfmky:
{> Primka:=[x=m+t*u,y=n+t*v,z=p+t*w];

Primka :=[x=m+tu,y=n+tv,z=p+tw]

Parametrické rovniceffimky dosazené do rovnice kvadriky:
[ > Kvl:=simplify(eval(Kv,Primka));

Kvl:=2a(l hmtu+2a(l 2)mtv+2a(l 2tun+2a(l, 2tPuv+2a(l 3 mtw
+2a(l, tup+2a(l ttuw+2a(2 2ntv+2a(2 3ntw+2a(2 3tvp
+2a(2 tPvw+2a(3 ptw+a(l Dt*u*+2a(l, 2)mn+2a(l, 3 mp
+2a(l, Htu+a(2 Yt?VP+2a(2 3np+2a(2 Htv+a(3 JtPw +2a(3 4)tw
+a(4 D+ 2a@B 4)p+al, Ymi+2a(l, dm+a(2 )n’+2a(2 4hn+a 3, 3 p’=0

KoeficientB rovniceAt* + Bt + C = 0 spolénych bod: kvadriky a gimky:

[ > B:=coeff(lhs(Kv1),t)/2;
B:=a(l, )mu+a(l,2mv+a(l Qun+al, Jmw+a(l dup+a(2 2)nv

7 +a(2 Ynw+a(2 Jvp+a(3 Jpw+all Hhu+a(2 Hv+a(3 hw
"> B:=collect(B,[u,v,w]);

B:=(a(l, )m+a(l,dp+al 4 +a(l 2)n)u




+(a(l,2m+a(22dn+a(2 4 +a(2 3)p)v
+(@3,3dp+rta23dn+a(l, dIm+a(3 4))w

Soustava rovnic - podminek singularity bodu @ad =[m, n, p]:

[ > rl:=sort(coeff(B,u),[m,n,p])=0; r2:=sort(coeff(B,v) ,[m,n,p])=0;
r3:=sort(coeff(B,w),[m,n,p])=0;
rd:=sort(simplify(coeff(lhs(Kv1),t,0)-m*lhs(r1)-n*| hs(r2)-p*lhs(

r3)),[m,n,p])=0;
ri=a(l Y)m+a(l n+a(l, Jp+a(1,4=0
r2:=a(l,2m+a(2,9n+a(2 Jp+a2 4= 0
r3:=a(1,dm+a(2 3dn+a(3,Yp+a(3,4=0
rd=a(1, Hm+a(2, dn+a(3 4p+a(4,4=0

ally a(l2) a(d,3) a(l 4)
al 2 a(22) a2 3) a(24)
a1,3 a(23) a(33) a(3 4)
a(l,4 a(2,4) a3 4) a4 4

ﬁ> Delta:=Determinant(K):

Priklad: VolmeM =10, O, Q] . Hleddme kvadriku s timto singularnim bodem.

[ > M:=[0,0,0]:

[ > resl:=solve(eval({r1,r2,r3,r4},[m=0,n=0,p=0]),{a(1, 4),a(2,4),a(3
4),a(4,4)});

| resl:={a(1,4=0Qa2 4=Qa3 4=Qa44=0

[ > assign(resl);

> Kv;

| ¥al D)+ 2xya(l 2+ 2xza( 1L, J+yVa(2 )+ 2yza(2, ) +Za3,3=0
[ > Kv1:=x"2+y"2-z"2=0;

i Kvl=x*+y-7Z=0
[ > Stred:=[0,0,0]:

Pro grafické znazowmi kvadriky pouZijeme jeji parametrické vyjédi:
{> Kvlp:=subs(x=t*cos(u),y=t*sin(u),Kv1);

Kvip :=t* coqu)? + t* sinf(u)* - Z =0
{> Res_z:=solve(Kvlp,{z});

Res z:={z=1t},{z=-t}
Stai uvaZzovat jenom jednoieSeni prd:

> Kvlp[l]:=eval([t*cos(u),t*sin(u),z],Res_z[1]);
Kv1p[2]:=eval([t*cos(u),t*sin(u),z],Res_z[2]);




Kvlp, :=[tcogqu), tsin(u), t]
Kvlp, :=[tcoqu), tsin(u), —t]

[ > plotsetup(inline,plotoptions="portrait,noborder,shr inkby=0");

[ > Plocha:=plot3d({Kv1p[1],Kv1p[2]},t=0..5,u=0..2*Pi,0 rientation=[5
2,63],grid=[50,50],style=patchcontour,axes=frame,co lor=COLOR(RGB
,250/255,250/255,250/255),light=[90,-5,1,1,1],tickm arks=[3,3,3],

scaling=constrained):
[ > Bod:=plottools[sphere](Stred,0.08,color=black):

[ > Primkal:=plot3d(evalm(Stred+t*([-1,3,2])),t=-2..2,s =-1..1,thickn
| ess=2):

[ > Primka2:=plot3d(evalm(Stred+t*([1,1.5,3])),t=-2.1.. 2.2,5=-1..1t
| hickness=2):

[ > Primka3:=plot3d(evalm(Stred+t*([3,-2.5,1.6])),t=-2. 2,5=-1..1;th
| ickness=2):

[ > plots[display](Plocha,Bod,Primkal,Primka2,Primka3,0 rientation=[-

152,71));




