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Lagrang€&urve

class Lagrange Curve {
vector <vec 3> cps; // control pts . .
vector <float> ts; //knots . b O O
float  L(nti,  float 1){ L (0) E 0 o
float  Li=1.0f;
for (intj= 0;j< cps.size () ;jt++)
if (j 1= | ) Li*=(t T tsPI(C ts[i] T ts[);
return  Li;
}
public :
void AddControlPoint (vec3 cp){
float ti = cps.size (); /[ or something better
cps.push_back (cp); ts.push _back (ti );
} ‘ N
vec 3 r(float t) { ’(O) UEh
vec3 rt (O, 0,0 )
for (inti=; | < cps.size () ;Ii++) rt += cps[ i] * L(,);
return  rt ;
}
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BezierCurve

class BezierCurve {

vector <vec 3> cps; // control pts 6 (0) (i) 0 0 0
float  B(inti, float t){

int n= cps.size () -1; //n deg poly nomial =n+ 1 pts!
float choose = 1;
for (intj= 1;]<=1;jt++) choose *= (float) (n-j+1)/;
return choose * pow(t, | )*pow( 1-t, n-i);

}

public

void AddControlPoint (vec3 cp){ cps.push back (cp); }

vec 3 r(float t) { ’(O) v ol
vec3 rt (0, 0, O);
for (int 1=0;i< cps.size () ;it+) rt += cps[ i] *B(,t);

return n ;

}
S
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CatmullRom
class CatmullRom {

vector <vec 3> cps;// control points
vector <float> ts; /I parameter (knot) values

vec3 Hermite ( vec3 p0O, vec3 vO, float tO,

vec3 pl, vec3 vl, float t1, float t ){
0 te o fo o teo + 7 7 5o o
} T (0 0) o 0
L Clum wm ) (O o)
public : (0 0) (o 0)
void AddControlPoint (vec3 cp, float t){ e }
vec 3 r(float t) {
for (inti=0;i1< cps.size () - 1;i++)
if( ts[i]<=t&&t<= ts [i+1]) { pl» > > »
vec3v0 = é, v1 ' ° E(o 5 © o )
return  Hermite (cps[ i ], vO, ts [1],
cps[i+1], v1, ts [i+1], t);
}
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CatmullRom2.verl A 5

class CatmullRom {
vector <vec 3> cps; /[ control points
vector <float> ts ; /[ parameter (knot) values

vec3 Seg(vec 3 p 1, float t 1,vec 3 pO, float tO,
vec3 pl, float t1,vec 3 p2, float t2, floatt ){
float c¢c 1 =¢é,c 0=¢6,c1=2¢,c 2 =2¢,l/l ti,t
recurnp. 1 *c 1 +p0 *c 0 +pl *c 1l +p2 *c 2;
}

public
void AddControlPoint (vec3 cp, float t){ €}

vec 3 r(float t) {
for (inti= 0;i< cps.size () - 1;i++)
if( ts[i]<=t&&t<= ts [i+ 1]){
IIT Yl ¢ 2 mz @lkezelni |
return  Seg(cps[i -1], ts[i -1],cps[ 1], ts[i],
cps[i+ 1], ts [i+ 1], cps|it+ 2], ts [i+ 2],1);

}
} >
%
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Kvadratikus objekt
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struct  Quadrics {
mat4 Q; // symmetric matrix

float f(vecdr){// rw =1
return dot (r*Q,r);

}

vec3 gradf (vecdr){// rw =1
vecdg=r*Q* 2
return vec3(gXx, Qy, 0.z);
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void eval (float u, float v, vec3 & point, vec3& normal) {
float U = u*2*M _PI,V = v* height;

vec3 base(cos(U) *r , sinU) *r,0 ),spine( 0,0 ,V )
point = base + spine;
normal = base;
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void eval (float u, float v ,vec3 & point, vec3& normal){
float U= (v 1T 0.50)* h,V =u*2*M_PI;
float shu=sinh(U), chu=cosh(U), cv=cos(V), sv=sin(V);

point = vec3(r * chu * cv, r * chu * sv, shu)
vec3 drdU(r * shu * cv, r * shu * sv, chu);
vec3 drdV(r* chu *( -sV), r*chu*cv,0);
normal = cross(drdU, drdV );
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typedef  Dnunxvec2> Dnum?2 ;

void eval (float u, float v,vec3& point , vec3& normal ){
Dnun2 U(u*2*M_PI, vec2(1,0) ),V( v*2*M_PI ,vec2(0,1));
Dnun2 D = Cos(U) *r + R;
Dnun2 X= D * Cos(V), Y=D* Sin(vV) , Z=SinU ) * r;
point =vec3( X.f, Y., Zf);
vec3 drdU ( X.d.x, Y.dx, Zdx ), drdV(Xdy, Y.dy, Zdy );
normal = cross(drdU, drdV );
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typedef  Dnunxvec2> Dnum2;

void eval (float u, float v , vec3 & point, vec3& normal
Dnun2 U (u*M_PI, vec2(1,0) ),V( (vi0.5*w ,vec2(0,1)
Dnun2 X =(Cos(U)*V +R) *Cos(U * 2);
Dnun2 Y =(Cos(U)*V +R) *Sin(U * 2 );
Dnun2 Z = Sin(U) *V;,
point = vec3( Xf , Y.f , Zf);

);

vec3drdU (Xd.x, VY.d.x, Zdx ), drdV(Xdy, Y.dy, Zdy );

normal = cross(drdU, drdV );
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