[ > restart;
[ > with(LinearAlgebra):
[ > X:=Vector[row]([x,y,z,1]);
L X:=[xYy,z1]
[ > K:=Matrix(a,1..4,1..4,shape=symmetric);

al 1) a(l2) a(1,3) a(1,4)
_la(1, 2 a(22) a(23) a(2 4)
Tla(1,3 a(23) a3, 3) a(3 4)
| al 4 a(24) a3 4) a4 4
[ > 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

K

2)h(K) =2

[ > alpha:=al*x+bl*y+cl*z+d1=0; beta:=a2*x+b2*y+c2*z+d 2=0;
o:=alx+bly+clz+dl=0
| B:=a2x+b2y+c2z+d2=0
[ > Kv2:=lhs(alpha)*lhs(beta)=0;
| Kv:=(alx+bly+clz+dl)(a2x+b2y+c2z+d2)=0
[ > Kv2:=expand(Kv2);
Kv2:=alx’a2+alxb2y+alxc2z+alxd2+blya2x+bly’b2+blyc2z+blyd2
| +clza2x+clzb2y+clZc2+clzd2+dla2x+dlb2y+dlc2z+dld2=0
[ > rl:=coeff(lhs(Kv-Kv2),x,2); r2:=coeff(lhs(Kv-Kv2),y 2);
r3:=coeff(lhs(Kv-Kv2),z,2); r4:=coeff(coeff(lhs(Kv- Kv2),x),y);
r5:=coeff(coeff(lhs(Kv-Kv2),x),z);
r6:=coeff(coeff(lhs(Kv-Kv2),y),z);
r7:=coeff(coeff(coeff(lhs(Kv-Kv2),x),y,0),z,0);
r8:=coeff(coeff(coeff(lhs(Kv-Kv2),y),x,0),z,0);
r9:=coeff(coeff(coeff(lhs(Kv-Kv2),z),x,0),y,0);
r10:=coeff(coeff(coeff(lhs(Kv-Kv2),x,0),y,0),z,0);
rl:=-ala2+a(l, 1)
r2:=-blb2+a(2 2
r3:=—clc2+a(3 3
rd:=-alb2-bla2+2a(l, 2
rb:=-alc2-cla2+2a(l, 3
r6:=2a(2 3)—-blc2-clh2
r7:=-ald2-dla2+2a(1l, 4)
r8:=-bld2-dib2+2a(2 4)
r9:=-cld2-dlc2+2a(3, 4

L ri0:=a( 4, 4 -dld2
[ > res:=solve({r1,r2,r3,r4,r5,r6,r7,r8,r9,r10},{a(1,1) ,a(1,2),a(1,3




),a(1,4),a(2,2),a(2,3),a(2,4),a(3,3),a(3,4),a(4,4)}
alb2 bla2 _alc2

cla?

2 2

res:={a(1, 1)=ala2,al, 2= ) + ,a(l, 3= +

2

ald2 N dl a2 blc2 clb2

,a(2,2=blb2,a(2 3= +
5 , 4279 A2,.9="

cld2 dic2
a(3,3=clc2, a3 4= 5 + 5

> K2:=2*map(x->eval(x,res),K);

a1 4=

,a(4, 4 =d1d2}

K2= i 2+clap blc2+clb2  2clc2

ald2+dla2 bld2+dib2 cld2+dilc2

Priklad: Dvé riznokszné roviny

[ > alpha:=x+2*y-z+1=0; beta:=2*x+y+3*z-2=0;
o:=x+2y-z+1=0
B:=2x+y+3z-2=0

> plotsetup(inline,plotoptions="portrait,noborder,shr

> rl:=solve(alpha,z); r2:=solve(beta,z);

rl.=x+2y+1
2X 2
r2 :=———l+—
3 3 3

> rl:=plot3d(rl,x=-15..15,y=-15..15,axes=frame,orient
],color=grey,grid=[10,10],color=COLOR(RGB,140/255,1
5),tickmarks=[3,3,3],numpoints=100000):

> r2:=plot3d(r2,x=-15..15,y=-15..15,axes=frame,orient
],color=grey,grid=[10,10],color=COLOR(RGB,243/255,2
5),tickmarks=[3,3,3],numpoints=100000):

> plots[display](rl,r2);

2

_bld2 dib2

4= -

2

2al a2 alb2+bla2 alc2+cla?2 ald2+dla2
alb2+Dbla2 2bl b2 blc2+clb2 bld2+dlb2

cld2+dic2
2d1d2

inkby=0");

ation=[139,52
40/255,140/25

ation=[139,52
43/255,243/25



> plots[implicitplot3d]([alpha,beta],x=-6..6,y=-6..6, z=-6..7,0rien

tation=[20,75],gridstyle=rectangular,axes=frame,lig ht=[90,-5,1,1
,1],9rid=[30,30,30],style=patchcontour,color=[COLOR (RGB,240/255,
240/255,240/255),COLOR(RGB,243/255,243/255,243/255) ],scaling=con

strained,tickmarks=[3,3,3]);




3)h(K)=1

[ > Kv3:=(a*x+b*y+c*z+d)"2=0;

I Kv3:=(ax+by+cz+d)*=0
[ > Kv3:=expand(Kv3);

Kv3 :=
. a’X¥+2axby+2axcz+2axd+b’y*+2bycz+2byd+c?Z+2czd+d*=0
[ > rl:=coeff(lhs(Kv-Kv3),x,2); r2:=coeff(lhs(Kv-Kv3),y 2);
r3:=coeff(lhs(Kv-Kv3),z,2); r4:=coeff(coeff(lhs(Kv- Kv3),x),y);

r5:=coeff(coeff(lhs(Kv-Kv3),x),z);
r6:=coeff(coeff(lhs(Kv-Kv3),y),z);
r7:=coeff(coeff(coeff(lhs(Kv-Kv3),x),y,0),z,0);
r8:=coeff(coeff(coeff(lhs(Kv-Kv3),y),x,0),z,0);
r9:=coeff(coeff(coeff(lhs(Kv-Kv3),z),x,0),y,0);
r10:=coeff(coeff(coeff(lhs(Kv-Kv3),x,0),y,0),z,0);

rl=a(1, 1) -a
r2:=a( 2 2) - b
r3:=a(3,3-c




rd:=2a(l, 2)- 2ab
r5:=2a(l, 3)- 2ac
r6:=2a(2 3)- 2bc
r7:=2a(l, 4 - 2ad
r8:=2a(2 4 - 2bd
r9:=2a(3, 4)- 2cd
I r10:=a( 4, 4 - o
[ > res:=solve({r1,r2,r3,r4,r5,r6,r7,r8,r9,r10},{a(1,1)
),a(1,4),a(2,2),a(2,3),a(2,4),a(3,3),a(3,4),a(4,4)}

. a2 4=bd a3 3=c*a3 4)=cd, a4 4 =d’}
[ > K3:=map(x->eval(x,res),K);

a®> ab ac ad

ab b’ bc bd

ac bc ¢ cd

ad bd cd d?

K3:=

Priklad: Dvojnasobna rovina

[ > Kv3:=(x+y-3*z+1)"2=0;

| Kv3:=(x+y-3z+1)*=0
[ > op(lhs(Kv3))[1];

i X+y—-3z+1

[ > plot3d(solve(op(lhs(Kv3))[1],z),x=-5..5,y=-5..5,axe
tation=[154,81],style=surfacecontour,color=grey,gri
ling=constrained,tickmarks=[3,3,3]);

,a(1,2),a(1,3
);

res:={a(1, ) =a% a1l 2=ab,a(1 3 =ac,al 4 =ad,a(2 2=b%a2 3 =bc,

s=frame,orien
d=[10,10],sca



> plots[implicitplot3d](op(lhs(Kv3))[1],x=-16..16,y=- 16..16,z=-15.
.15,orientation=[170,60],gridstyle=rectangular,axes =frame,grid=[
10,10,10],style=patchcontour,color=grey,scaling=con strained);
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