1.13 Klasifikace kvadrik - FeSené piklady

Priklad 3: VySetete kvadriku
32 +3y2+32+442xy+2yz+6x+2y(24/2-1)-62-9=0

[ > restart;
[ > wi th(Li near Al gebra):
[>with(linalg):
[ > with(plots):
> X:=Vector[row ([x,Y,z,1]);
L X:=[xYy,z1]
[ > Ki=Matrix(a,1..4,1..4, shape=symmetric);

a1l a(l2) a(1,3) a(1,4)
a1, 2 a(22) a(2 3) a(2 4)
“la(1L, 3 a2 3) a(3 3) a(3 4)
L al 4 a(24) a3 4) a4, 4
[ > Kv:=sort (expand( X. K. Transpose( X)), [X,Y, z]) =0;

Kviza(l )x*+2a(l, 2)xy+2a(l, xz+a(2 )y +2a(2 3yz+a3 37

L +2a(l, H)x+2a(2, 4)y+2a(3,4)z+a(4,49=0
[ > Tecna: =[ x=mtt *u, y=n+t *v, z=p+t *w] ;

K

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

[ > KvO: =sinplify(eval (Kv, [ x=my=n, z=p]));

Kvo:=a(l )m*+2a(l, 2)mn+2a(l, dmp+a(2 An*+2a(2 )np+a(3 3p°

L +2a(l, dm+2a(2, Hn+2a(3, Hp+a(4,4H=0

[ > Kv1:=sinplify(eval (Kv, Tecna));

Kvli:=2a(2 3np+2a(l hmtu+2a(l 2)mtv+2a(l 2tun+2a(l, t°uv
+2a(l, 3dmtw+2a(l tup+2a(l yttuw+2a(2 2)ntv+2a(2 3ntw
+2a(2 3)tvp+2a(2 tPvw+2a(3 ptw+a(l DrPui+a( 2 2 t*V
+a(3 tPw+2a(l, Htu+2a(2 4)tv+2a(3 AHtw+2a(l, 2)mn+2a(l 3)mp

 +a(lL, hnf+a(2,)n*+a(3, Yp’+2a(l, Hdm+2a(2 Hn+2a(3, 4Hhp+a(4 4=0

[ > A =coeff(l hs(Kvl),t"2);

| A:=2a(l 2uv+2a(l duw+2a(2 dvw+a(l Yu’+a(2 )V +a 3 YW

[ > B:=1/2*coeff(l hs(Kvl),t);

B:=a(l, )mu+a(l,2mv+al, Qun+al, Jmw+a(l dup+a(2 2)nv

L +a(2,3dnw+a(2 Jvp+a3, Jpw+tall, Hu+a(2, dv+al(3 4w

> C. =sort(coeff(lhs(Kvl),t,0),[r,s,u]);

C:=a(l )nf+2a(l, 2)mn+2a(l, dmp+a(2 dn°+2a(2 dnp+a 3 3p’

. +2a(l,9dm+2a(2,Hdn+2a(3, 4dp+a( 4 4
> Bl:=collect(B,[u,v,wW);

Bl:=(a(l, )m+a(l, 3dp+al d+a(l 2)n)u
+(@lL2m+a(2, 2dn+a(2 4 +a(2 3)p)v




. +(a33praA2In+aA(L Im+a(3 4w
> al:=sort(coeff(Bl,u),[mn,p]); bl:=sort(coeff(Bl,v),[mn,p]);
cl:=sort(coeff(BlL,wW,[mn,p]);

dl: =sort (coeff(coeff(coeff(Bl,u,0),v,0),w,0),[mn,p]);
al=a(l,)m+al2n+a(l, 3p+all 4
bl:=a(l,22m+a(2 2dn+a(2 Jp+a2 9
cl:=a(lL,3dm+a(23dn+a(3, dp+a3 9

| di:=0
[ > B2:=col lect(B,[mn,p]);
B2:=(a(l, YJu+a(l, 2dv+a(l, Ydw)m+(a(l, Qu+a(2 2dv+al2 3w)n
+(@2,3yv+a3 Jw+al, Ju)p+a(3, Hdw+a(l, Hu+a(2 4v
> ra:=sort(coeff(B2,m,[u,v,w); rb:=sort(coeff(B2,n),[u,v,w);
rc:=sort(coeff(B2,p),[u,v,wW);
rd: =sort (coeff(coeff(coeff(B2, m0),n,0),p,0),[u,v,wW);
ra:=a(l, YJu+a(l, 2dv+a(l Jw
rb:=a(l, Qu+a(2 2Jv+a(2 Jw
rc:=a(l, du+a(2, 3v+al3 Jdw
| rd:=a(l, du+a(2 dv+a3 dHw
> U =Vector[row] ([u,v,w0]);
L U:=[u,Vv,w,0]
> Pruner R =col | ect (expand( eval m U&* K& Tr anspose(X))),[X,Y, z]) =0;
PrumerR:=(a(1, Ju+a(l, 2Qv+a(l, Jw)x+(a(l, Qu+a(2 2v+a(2 Jw)y
+(@ L dJu+ta(2,v+a(3 Jw)z+a(l, Hhu+a 2, Hhv+a(3, HYw=0
> n:=[coeff(lhs(PrunmerR), x), coeff(lhs(PrunmerR),y), coeff (Il hs(Pruner
R, 2z)];
n:=[a(l Yu+a(l, 2dv+a(l, Jwal, Qu+a(2 2v+al2 3w,
a(l,du+a(2 Jv+al3 Jdw]

Dosadime hodnoty paramitlle zadani:

[ > kv: =3*x"2+3*y"2+3*z"2+4*sqrt (2) *x*y+2*y* z+6* x+2*y* (2*sqrt (2)-1) -
6*z-9=0;

i kvi=3x2+3Y+32+44/2 xy+2yz+6x+2y(24/2-1)-62-9=0
> a(l,1):=coeff(lhs(kv),x"2); a(2,2):=coeff(lhs(kv),y"2);

a(3, 3):=coeff(lhs(kv),z"2);
a(1l, 2):=1/2*coeff(coeff (I hs(kv),x),y);
a(1, 3):=1/2*coeff(coeff (I hs(kv), x), z);
a(l,4):=1/2*coeff(coeff(coeff(lhs(kv),x,1),y,0),z,0);
a(2,3):=1/2*coeff(coeff(l hs(kv),y,1),2);
a(2,4):=1/2*coeff (coeff(coeff(l hs(kv),y,1),x,0),z, 0);
a(3,4):.=1/2*coeff(coeff(coeff(lhs(kv),z,1),y,0),x,0);
a(4,4):.=coeff(coeff(coeff(lhs(kv),x,0),y,0),z,0);

a1 1):=3




a22:=3
a33:=3
a1,2:=2/2
a1,3:=0
a1, 4:=3
a23:=1
a2 4:=22-1
a3, 4):= -3
a( 4, 4) = -9

3 22 o 3

2.2 3 1 242-1

0 1 3 -3

3 242-1 3 9
> kv;

32 +3y2+3Z2+44/2 xy+2yz+6x+2y (242 -1)- 62-9=0
> kvg: =plots[inplicitplot3d](kv,x=-12..15,y=-18..10,z=0..4, axes=fr
ane, col or=red, styl e=pat chcont our, gri d=[ 40, 40, 10], | i ght nodel =l i gh
t1l,tickmarks=[3,3,3],o0rientation=[52,63], scaling=constrained, con
tours=5):
> di spl ay(kvg, axes=frane, scal i ng=unconstr ai ned, ori entati on=[-126, 6

0]);

[3u+2J5w2 2u+3v+w,v+3w]
> uv:=[u,v,W;

uv:=[u,v,w]



(> r:=eval n(n-| anbda*uv);

r::[3u+2«/5v—)\u,2 2u+3v+w-AvVv,v+3w-AWw]
> ChM =linalg[genmatrix] ([r[21],r[2],r[3]],[u,v,W);

3-1 242 0
ChM:=|2,/2 3-A 1
0 1 3-A

[ > ChR =l inal g[ det] (ChM =0;

ChR:=-18A +9A°-A°=0

[ > collect (ChR, [| anbda”3, | anbda”2, | anbda] ) ;

~18A+9A*-A%=0

[ > 1 1: =coeff (|l hs(ChR), | anbda, 2);

1:=9
> 12:=coeff(l hs(ChR), | anbda, 1) ;
[2:=-18
[ > Ad4: =coeff (I hs(ChR), | anbda, 0);
Ad4 =0
> Del ta: =linal g[det](K);
A:=0
[ > | anbda_sol : =sol ve( ChR, {| anbda}) ;
lambda_sol :={A =0}, {A=6},{A=3}
> r1:=eval (r,lanbda_sol [1]); r2:=eval (r,|anbda_sol[2]);
r3: =eval (r, | anbda_sol [ 3]);
rl::[3u+2«/5v,2 2u+3v+w,v+3w]
r2::[—3u+2«/5v,2 2u-3v+w,v-3w]
r3::[2«/5v,2 2u+w,V]

[ > hsl:=eval (uv,solve({r1[1],r1[2],r1[3]},{u,v,W}));
hs2: =eval (uv, solve({r2[1],r2[2],r2[3]},{u,v,w}));
hs3: =eval (uv, solve({r3[1],r3[2],r3[3]},{u,v,w}));

hsl Z=[2«/EW, -3w, w]
hs2 :=[24/2 w, 3w, w]
hs3:=[u, 0,-24/2 u]
> Pruner R
(3u+2«/§v)x+(2«/Eu+3v+w)y+(v+3w)z+3u+(2«/§—1)v—3W:0
> Smer 1: =eval (hsl, {u=1, v=1, w=1});
Smerl:=[24/2, -3, 1
> Pruner RL: =eval (PrunerR, [ u=Sner 1[ 1], v=Sner 1] 2], w=Sner 1[ 3] ]);
PrumerR1:=0=0
> Sner 2: =eval (hs2, {u=1, v=1, w=1});
Smer2:=[24/2, 3, 1
> Pruner R2: =eval (Pruner R, [ u=Sner 2[ 1], v=Sner 2[ 2] , w=Sner 2[ 3] ]);




PrumerR2 := 124/2 x+ 18y + 62+ 124/2 - 6= 0
Sner 3: =eval (hs3, {u=1, v=1, w=1});

Smer3:=[1, 0,-24/2]
Prunmer R3: =eval (Pruner R, [ u=Sner 3[ 1], v=Sner 3[ 2] , w=Sner 3[ 3] ] ) ;

PrumerR3:=3x+3-64/2 2+64/2 =0
col 2: =bl ue:
Prumer R2g: =i npl i ci t pl ot 3d( Prunmer R2, x=-12. .15, y=-18.. 10, z=0. . 4, gr
i d=[ 10, 10, 10], styl e=wi r ef rane, col or=col 2):
Sner 2g: =pl ottool s[arrow] ([ 8, 6, 5], vector(Sner2), 0.5, 1, 0.2,
cylindrical _arrow, col or=col 2):
di spl ay(kvg, Pruner R2g, Sner 2g, axes=f rane, scal i ng=constrai ned, ori e
ntation=[173,78],1ight=[50,45,1,1,1]);

col 3: =gr een:

Prumer R3g: =i npl i ci t pl ot 3d( Pruner R3, x=-12. .15, y=-18..10, z=0. . 4, gr
i d=[ 10, 10, 10], styl e=wi r ef rane, col or=col 3):

Sner 3g: =pl ottool s[arrow] ([ 8,6,5], vector(-2*Snmer3), 0.5, 1, 0.2,
cylindrical _arrow, col or=col 3):

di spl ay(kvg, Prunmer R3g, Sner 3g, axes=f rane, scal i ng=constrai ned, ori e
ntation=[173,78],1ight=[50,45,1,1,1]);



frame, scal i ng

[50,45,1,1T1]);

> di spl ay(kvg, Prumer R2g, Sner 2g, Pr uner R3g, Sner 3g, axes

[153, 78], | i ght =

constrai ned, ori entation




