[* | TTextG3 Chapter 7, Exercise 3, Depth Sort P-Mesh */
#incl ude <@/ gl ut. h>

# ncl ude <stdio. h>

# ncl ude <nat h. h>

voi d MakeMeshDat a( voi d) ;

voi d MakePol ygonal Mesh(voi d) ;

voi d D spl ayPol ygonal Mesh(voi d);

voi d Vector Product (A.fl cat plx, Qfloat ply, Gfloat plz,
AQfloat p2x, Afloat p2y, Qfloat p2z,
Afloat p3x, Afloat p3y, Afloat p3z,
AQfloat *nx, Afloat *ny, Qfloat *nz);

/* */
struct Vertex bl ock
{
QAfloat x;
Afloat v;
Qfloat z;
3
/* */
struct Edge bl ock
{

struct Vertex bl ock *start point;
struct Vertex bl ock *end point;
struct Edge bl ock *edge next;

b



/* */
struct Pol ygon_bl ock

{
struct Edge bl ock *edge |i st;
struct Pol ygon_bl ock *pol ygon next ;

b

/* */

static struct Pol ygon bl ock *pol ygonal nesh;
static struct Vertex bl ock vertices[25];
static int edge vertex[32][3][2];

Afloat eyex, eyey, eyez;

/* */
voi d MakeMeshDat a( voi d)

Qfloat x1, yl, z1, pitchxl, pitchzl,
int 11, 12, 13;
int v10, v1l1, v12, v20, v21, v22;

pi tchx1 = 30.0;

pi tchzl = 30.0;

x1 =0.0;

yl = 0.0;

13 =0;

for(il=1 i1l<=5 +H1)
{

z1 = pitchzl * 4.0;
for(i2 =1, 12 <=5, +H?2)



vertices[i3].x = x1;
vertices[i3].y = vyl
vertices[i3].z = z1;
z1 = z1 - pitchzl;
13=i3 + 1

} /* for i2*/
x1 = x1 + pitchxi,;

} /* for i1 */

v10 = O
vll = 5
vl2 = 6;
v20 = 0O;
v2l = 6;
v22 = 1;
13 =0;

for(il =1 i1l<=4;, +H1)
{
for(i2 =1, 12 <=4, +H?2)
{

edge vertex[i3][0][0] = vi0;
edge vertex[i3][0][1] = vii,
edge vertex[i3][1][0] = vi1,
edge vertex[i3][1][1] = vi1z
edge vertex[i3][2][0] = vi12;
edge vertex[i3][2][1] = vi0;



vl0 = v10 + 1;

vil =vll + 1

vl2 = v12 + 1;

13=i3 + 1

edge vertex[13][0][0] = v20;
edge vertex[i3][O][1] = v21,
edge vertex[i3][1][0] = v21,
edge vertex[i3][1][1] = v22
edge vertex[i3][2][0] = v22
edge vertex[i3][2][1] = v20;
v20 =v20 + 1

v2l =v21 + 1

v22 =v22 + 1

13=i3 + 1

} /* for i2*/

vl0 = v10 + 1;
vil =vll + 1
vli2 = v12 + 1;
v20 = v20 + 1;
v2l =v21 + 1
v22 =v22 + 1;

} /* for i1 */



vertices[6].y = 20.0;
vertices[12].y = 40.0;
vertices[16].y = 30.0;
vertices[18].y = 30.0;

return;

voi d di spl ay(voi d)

{
gdear(A_ QOO RBUFERBT);

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 (200. 0, 80.0, 200.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);

eyex = 200. 0;
eyey = 80.0;
eyez = 200. 0;

gl Mat ri xMbde( G._MITEM BWY;
gl Loadl dentity();

O spl ayPol ygonal Mesh() ;

gl H ush();



/* */
voi d MakePol ygonal Mesh( voi d)

{
struct Vertex_bl ock *ppv;

struct Edge bl ock *ppel, *ppe2;
struct Pol ygon bl ock *pppl, *ppp2;
I nt l, J;

char *nall oc();

for(i =31, 1 >=0; --1)
{
for(] =2, ) >=0; --j)
{
ppel = (struct Edge bl ock *)nal | oc
(si zeof (struct Edge bl ock));

ppel ->start _point =
&vertices[(int)edge vertex[i][j][0]];
ppel ->end point =
&vertices[(int)edge vertex[i][j]1[1]];

if(j = 2
{
ppel- >edge next = NLLL;
}
el se
{

ppel- >edge next = ppe2;



Y I*Qif o
ppe2 = ppel;

} [* for | */

pppl = (struct Pol ygon bl ock *)nal | oc
(si zeof (struct Pol ygon bl ock));
pppl->edge |ist = ppel;

if(i = 31)
{
pppl- >pol ygon next

;

}

el se

{
ppP1->pol ygon next = ppp2;

Y OI*0if o
ppP2 = pppl;

} /* for i */

[* */
pol ygonal _nesh = pppl;

}

/* */
voi d D spl ayPol ygonal Mesh( voi d)
{



struct \Vertex_bl ock *ppv;

struct Edge bl ock *ppel, *ppez;

struct Pol ygon bl ock *pppl, *ppp2;

Afloat x1, yi1, zi;

I nt b, j, 11, 12

Afloat px1, pyl, pzl, px2, py2, pz2, px3, py3, pz3;

Afloat nx1, nyl, nzl, pax1[ 3], payl[ 3], pazl[ 3] ;

AQfloat dl, dx1, dyl, dzl, pol ygondepthl|32],
pol ygonverticesl1] 32][3][ 3];

int k1, pol ygonnumi[32], pol ygonnung|32];

pppl = pol ygonal nesh;

12 =0;
whi | e(1)
{
ppel = pppl->edge |ist;
11 =0;
whi | e(1)
{
ppv = ppel->start point;
X1 = ppv->X;
yl = ppv->y;
z1 = ppv->z;

[* gl Vertex3f (x1, yl, zl); */

pax1[i 1] = x1;
payl[i1] =yl
pazl[i 1] = z1;

11 =11+ 1



| f (ppel->edge next ==NUL)
{

br eak;

}

el se

{
ppel = ppel->edge next;

SNENE Y

} /* while */

px1 = pax1[Q];
pyl = payl[ O];
pz1 = pazi[Q];
px2 = pax1[1];
py2 = payl[1];
pz2 = pazi[1];
px3 = pax1[2];
py3 = payl| 2];
pz3 = pazl[2];

pol ygonverticesl[i2][0][0] = px1,;
pol ygonverticesl[i2][0][1] = pyl;
pol ygonverticesl[i2][0][2] = pzi,
pol ygonverticesl[i2][1][0] = px2;
pol ygonverticesl[i2][1][1] = py2;
pol ygonverticesl[i2][1][2] = pz2;
pol ygonverticesl[i2][2][0] = px3;



}

pol ygonverticesl[i2][2][1] = py3;
pol ygonverticesl[i2][2][2] = pz3;

dx1l = px1 + px2 + px3 - eyex;

dyl = pyl + py2 + py3 - eyey;
dz1 = pzl + pz2 + pz3 - eyez;

pol ygondept h1[1 2] =sqrt (dx1* dx1+dyl* dyl+dzl* dzl);
pol ygonnun2[i2] =12

12=12+ 1
11 =0;
I f (pppl->pol ygon next == N.LL)

{

br eak;

}

el se

{
pppl = pppl- >pol ygon next;

SRR

[* while */

for(i =0; i <=12-1;, +H)

{

dl = pol ygondept h1[ O] ;
kl =0;



for(j =0; j <=i2-1-i; +4)
{
I f(d1 <= pol ygondept hi[j])
{
d1l = pol ygondept hi[j];
kil =j;

|
}oI* for j */

pol ygonnurmi[i] = pol ygonnun®[ k1] ;

for(j =KL j <=i2-2, +4)

{
pol ygondept h1[j] = pol ygondept h1[j +1] ;
pol ygonnun2[j] = pol ygonnun®[j +1] ;

} oI* for j */

}o/* for i */

for(i =0; i <=i2-1; +H)

{
k1 = pol ygonnurm[i];
px1 = pol ygonvertices1[ k1] [0][O];
pyl = pol ygonvertices1[k1][O][1];
pz1 = pol ygonvertices1[k1][0][2];
px2 = pol ygonvertices1[k1][1][O];
py2 = pol ygonvertices1[k1][1][1];
pz2 = pol ygonvertices1[k1][1][2];
px3 = pol ygonverti ces1[k1][2][0];



py3 = pol ygonverticesl kl][2][1];
pz3 = pol ygonverticeslkl][2][2];

/* */
gl Begi n(@._PALYGN ;
Vect or Product ( px1, pyl, pzl, px2, py2, pz2, px3, py3, pz3,
&nx1, &nyl, &nzl);
gl Nornal 3f (nx1, nyl, nzl);
gl Vertex3f (px1, pyl, pzl);
gl Vert ex3f (px2, py2, pz2);
gl Vert ex3f (px3, py3, pz3);
gl End() ;

} /% for i */

}

/* */

voi d Vector Product (A.fl cat plx, Qfloat ply, Gfloat plz,
AQfloat p2x, Afloat p2y, Qfloat p2z,
Afloat p3x, Afloat p3y, Afloat p3z,
AQfloat *nx, Afloat *ny, Qfloat *nz)

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

VIX = p2x - plx;
vly = p2y - ply;
vlz = p2z - plz;
V2X = p3X - p2X;



V2y = p3dy - p2y,
V2z = p3z - p2z;

sx1 =vly * v2z - vlz * vzy;
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;

SNENE Y

*nx = sx1/sl;
*ny = syl/sl;
*nz = sz1/s1;

return;

}

/* */

voi d Li ght Sour ce()

{
Qfloat mat diffuse[]] ={ 0.7, 0.7, 0.7, 1.0 };
Afloat mat_specular[] ={ 0.3, 0.3, 0.3, 1.0 };
Afloat nat_shininess[] ={ 6.0 };
AQfloat 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 };



/*

Qfloat light _position[] ={ 0.0, 0.5, 0.5, 0.0},

gl Material fv(@ _FRONT, Q. O AFRUSE nat_diffuse);

g Material fv(@ FRONI, Q. SPEOULAR nat _specul ar);
gl Material fv(@ _FRONT, G._SH N NESS 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);

g Lightfv(@ LIGIHO, G PGB TIAN light position);

gl Enabl e(A._LI GHII NG ;
gl Enabl e(@__LI GHI0);

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 ut | ni t WndowS ze( 1000, 1000) ;
gl ut I ni t WWndowPosi tion(0, 0);

*/



glutinit(&rgc, argv);
gl utlnitD spl ayMbde(Q@UT SNAE | QU RBA;
gl ut @ eat eWndow( " Tri angl eMesh™) ;

g dear®lor (0.0, 0.0, 0.0, 0.0);
Li ght Sour ce() ;

MakeMeshDat a() ;
MakePol ygonal Mesh() ;

gl ut D spl ayFunc(di spl ay) ;
gl ut Keyboar dFunc( keyboar d) ;
gl ut Mai nLoop() ;



