[* 1T Text Q3 (hapter 8, Exercise 4, B Sline Surface */
#incl ude <@/ gl ut. h>

# ncl ude <stdio. h>

# ncl ude <nat h. h>

voi d D spl ayBSpl i neSur f ace(voi d);

float BNint j, int m float t);

void VectorProduct (@float plx, Gfloat ply, Qfloat plz,
AQfloat p2x, Afloat p2y, Qfloat p2z,
Qfloat p3x, Afloat p3y, @float p3z,
Qfloat *nx, Qfloat *ny, Qfloat *nz);

/* B */
Qfloat controlpoints[4][4][3] = {{

o
o000

0.0, 120.0},

40.0, 80.0},

40.0, 40.0},

0.0, 0.0}},

40,0, 120.0},
80.0, 80.0},
80.0, 40.0},
40.0, 0.0},
40,0, 120.0},
80.0, 80.0},
80.0, 40.0},
40.0, 0.0},
0.0, 120.0},
40.0, 80.0},
40.0, 40.0},
0.0, 0.0}}}:
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/* B */
[* T=[tot, ...t =[-(M1) (M2) ... n+l] */
float knotvec[8 ={-3.0, -2.0, -1.0, 0.0, 1.0, 2.0, 3.0, 4.0};

voi d di spl ay(voi d)



gdear(A QO RBFERBT| G CEPFTHBFER B T);

gl Mat ri xMbde( @G PROIECTI AN ;

gl Loadl dentity();

gl Frustun{-50.0, 50.0, -50.0, 50.0, 50.0, 1000.0);

gl uLookAt (130. 0, 100.0, 130.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);

gl Mat ri xMbde( G._MIDELM BVY;
gl Loadl dentity();

O spl ayBSpl i neSur face() ;

gl Hush();

}

/* B */
voi d O spl ayBSpl i neSur f ace(voi d)

int 11, 12, j1, |2

float px01, pyOl, pz01, px02, py02, pz02, px03, py03, pz03;
float px11, pyll, pz11, px12, pyl2, pz12, px13, pyl3, pz13;
float ul, vi, pul, pvi,

float nx1, nyl, nzl,;

pul = 1.0/ 30. 0;

pvl = 1.0/ 30.0;

ul = 0.0;

for(il =0; i1 <=30; +H 1)

{
vl = 0.0;
for(j1=0; j1 <=30;, +41)
{

px01

pyOl
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px02

py02
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px03
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pz03

px11

pyll
pz1l

px12

py12
pz12

px13
pyl3
pz13
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for(i2 = 0;

{
{

for(j2=0; j2 <=3 +2)

*/
12 <=3, +H 2)

/[* triangl e #0 */
px01 = pxO1 + BN(i2, 4, ul) * BNj2, 4, vl) *

control poi nts[i2][j2][0];

pyOl = pyOl + BN(i2, 4, ul) * BNj2, 4, vl) *

control points[i2][j2][1];

pzOl1 = pzO1 + BN(i2, 4, ul) * BNj2, 4, vl) *

px02 = px02 + BNi2, 4, ul+pul) * BNj2, 4,
control points[i2][j2][0];
py02 = py02 + BNi2, 4, ul+pul) * BN 2, 4,

control points[i2][j2][2];

vl+pvl) *

vli+pvl) *



control points[i2][j2][1];

pz02 = pz02 + BNi 2, 4, ul+pul) * BNj2, 4, vl+pvl) *

control points[i2][j2][2];

px03 = px03 + BN(i 2, 4, ul) * BN]j 2,
control points[i2][j2][0];

pyO3 = py03 + BNi2, 4, ul) * BNj 2,
control poi nts[i2][]j2][1];

pz03 = pz03 + BNi12, 4, ul) * BNj 2,
control points[i2][j2][2];

[* triangle #1 */

px11 = px11 + BN(i2, 4, ul) * BNj 2,
control poi nts[i2][j2][0];

pyll = pyll + BNi2, 4, ul) * BNj 2,
control poi nts[i2][j2][1];

pz11l = pz11 + BNi2, 4, ul) * BNj 2,
control points[i2][j2][2];

px12 = px12 + BNi 2, 4, ul+pul) * BNj 2,

control poi nts[i2][j2][0];

pyl2 = pyl2 + BNi 2, 4, ul+pul) * BN]j 2,

control points[i2][j2][1];

pz12 = pz12 + BNi 2, 4, ul+pul) * BNj 2,

control points[i2][j2][2];

px13 = px13 + BNi 2, 4, ul+pul) * BNj 2,

control poi nts[i2][j2][0];

pyl3 = pyl3 + BNi 2, 4, ul+pul) * BN]j 2,

control points[i2][j2][1];

pz13 = pz13 + BNi 2, 4, ul+pul) * BNj 2,

control points[i2][j2][2];
} /* for j2 */

} /* for i2*/
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/* B */
gl Begi n(@_PALYAN) ;
Vect or Pr oduct ( px01, py01, pz01, px02, py02, pz02,
px03, py03, pz03, &x1, &y1l, &nzl);
gl Normal 3f (nx1, nyl, nzl);
gl Vertex3f (px01, py0l, pz0l);
gl Vertex3f (px02, py02, pz02);
gl Vert ex3f (px03, py03, pz03);
gl End() ;

/* B */
gl Begi n(@_PALYAN) ;
Vect or Product ( px11, pyl1, pz11, px12, py12, pz12,
px13, py13, pz13, &x1, &y1l, &nzl);
gl Normal 3f (nx1, nyl, nzl);
gl Vertex3f (px11, pyll, pzll);
gl Vertex3f (px12, pyl2, pzl2);
gl Vertex3f (px13, pyl3, pzl3);
gl End() ;

vl = vl + pvl;
} /* for j1*/
ul = ul + pul,

} /* for i1 */

}

/* B N 1) */
float BNint j, int m float t)

{

float s1, rl, r2, r3, r4, rl12, r34;



if(m=1)
{
I f(t > knotvec[j] &t < knotvec[] +1])

{
sl =1.0;

}

el se

{
sl =0.0;

| A N
return sl

AT

if(m> 1)

{

(t - knotvec[j]);

(knotvec[j +m1] - knotvec[j]);
(knotvec[j+n - t);
(knotvec[j +m - knotvec[j+1]);

= = = =
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if(rl =0.0 & r2 = 0.0)

{
ri12 = 0.0;

}

el se

{

if(r2 =0.0)

{
r2 =r2 + 0.0000001;



| A N
r12 =rl/r2;

SNENE Y

if(r3 =0.0 & r4 = 0.0)

{
r34 = 0.0;
}
el se
{
if(r4 = 0.0)
{
r4 =r4 + 0.0000001;
| A B
r34 =r3/r4;
| A B

returnrl2 * BNj, ml, t) +r34 * BNj+l, ml, t);

SNENE Y

} /* end of BN */

/* */

voi d Vector Product (A.fl cat plx, Qfloat ply, Gfloat plz,
Qfloat p2x, Qfloat p2y, Qfloat p2z,
Qfloat p3x, Afloat p3y,Afloat p3z,



AQfloat *nx, Afloat *ny, Qfloat *nz)

Afloat vlx, vly, vlz, v2x, v2y, v2z;
AQfloat sl1, sx1, syl, szi,

viX = p2x - plx;

vly = p2y - ply;
vlz = p2z - plz;
V2X = p3X - p2X;
v2y = p3y - p2y,
V2z = p3z - p2z;
sx1 =vly * v2z - vlz * v2y;
syl =vlz * v2x - vIX * v2z;
sz1 = vIx * v2y - vly * vzx;

sl =sqgrt(sxl * sx1 + syl * syl + szl * szl);

if(sl = 0.0)

{
s1 = 0.000000001;

}o/rouf o
sx1/ s1;

syl/s1;
sz1/ si;

*nx

*ny
*nz

return;

}

/* */
voi d Li ght Sour ce()

{
Qfloat mat diffuse[]] ={ 0.7, 0.7, 0.7, 1.0 };



AQfloat mat_specular[] ={ 0.3, 0.3, 0.3, 1.0 };

Afloat nmat_shininess[] ={ 6.0 };

Qfloat light diffuse[] ={ 0.7, 0.7, 0.7, 1.0 };
Qfloat light specular[] ={ 0.7, 0.7, 0.7, 1.0 };
Afloat light ambient[] ={ 0.3, 0.3, 0.3, 1.0 };
Afloat light position[] ={ 0.5 0.5 0.5 0.0 };

gl Material fv(@ FRONI, Q. OFRUSE, nat_diffuse);

gl Material fv(@ FRONI, Q. SPEOLAR nat _specul ar);
gl Material fv(@ FRONT, Q. SHNNESS nat _shi ni ness);
g Lightfv(@ LIGIO, Q. DFAULE, light diffuse);

gl Lightfv(@ LIGIO, G SPEAUAR light specul ar);
gl Lightfv(@ LIGITO, G._ AMBIENT, |ight anbient);
glLightfv(@ LIGHTO, G P TION light_position);

gl Enabl e(A._ LI GHII NG ;
gl Enabl e(@__LI GHT10) ;
gl Enabl e(@._DEPTH TEST) ;

voi d keyboar d(unsi gned char key, int x, int y)

{
sw t ch(key) {

case 27: exit(0); break;

Int main(int argc, char** argv)

{
gl utl ni t WndowS ze( 1000, 1000);



gl ut I ni t WndowPosi tion(0, 0);

glutlnit(&rgc, argv);

glutlnitD splayMbde(QUT SNAE | QU RBA | QUI DEPTH;
gl ut G eat eWndow( " BSol i neSur f ace") ;

g dear®lor (0.0, 0.0, 0.0, 0.0);
Li ght Sour ce() ;
gl ut D spl ayFunc(di spl ay) ;

gl ut Keyboar dFunc( keyboar d) ;
gl ut Mai nLoop() ;



