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TPoint2D,

v SERE =SR-SR, Do R

TPoint2D.h
class TPoint2D
{
public:
TPoint2D();
TPoint2D(TPoint2D&);
~TPoint2D();
float xy;
b

TPoint2D.cpp

TPoint2D::TPoint2D()
{

x=y=0;

}

TPoint2D::TPoint2D(TPoint2D &P)
{

x=Px;

y=Py;

}

TPoint2D::~TPoint2D()
{
}
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Prototype2 TPoint2D.h O
EH|+= TPoint2D.cpp Off 2

— PolymorphismE O|838iM &2 %S St= e+E o2 HH2E ¥d 7ts
- oot dd U oot AL F=It6k0] 2 AE CHE|
float Distance(TPoint2D&); /] & Be Az
TPoint2D  Direction(TPoint2D&); /7 et HOolM CHE Fo|zof et
float Angle(); // BE S| AL 4=
float Angle(TPoint2D&, TPoint2D&Y); // Ml -ALOIS| AFQlZE
float CrossProduct(TPoint2D&); /)5 HEOl & 1
float CrossProduct(TPoint2D&,TPoint2D&Y); /)= HIEHO 2F 2
bool Isinside(TPoint2D&, TPoint2D&, TPoint2D&); // st HO| AZtH otof| Qe=X| ?
TPoint2D  Rotated(TPoint2D&float); /I 2ES CHE H2 SHez 9
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TPoint2D

float TPoint2D::Distance(TPoint2D &P) ‘
{ sqrt 25 AL85tE{® TPoint2D.h Of A
return sqrt((x-Px)*(x-Px)+(y-Py)*(y-Py)); #include <math.h> £ 8}jof &h

J |

TPoint2D TPoint2D::Direction(TPoint2D &P)
{
float |=Distance(P);
TPoint2D V;
if (I==0){
Vx=Vy=0; 022 L+ 52| 7|2 dALE HAT
} st ol 5%
else{
V.x=(Px-x)/I;
Viy=(Py-y)/l;
}
return V;
}
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TPoint2D.

float TPoint2D::Angle() ‘

o 2E Z9| +8 12{3oF 3 |

Normalize(); Zt= & Radian ¢4 2 &t :

if () :

if (y>0) return M_PI/2;

if (ly) return O; |
if (y<0) return 3*M_PI/2;
} ' >

if (Iy){ +X xozH E_I

if (x>0) return O; AN i

if (Ix) return 0; SAATEeR W A
if (x<0) return M_PI;

if (x>=1) return 0; void TPoint2D::Normalize()

if (x<=-1) return M_P!; {

float a=acos(fabs(x)); float I=sqrt(x*x+y*y);

if (x>0 && y>0) return a; if (I){

if (x<0 && y>0) return M_PI-a; x/=l; L owra

if (x<0 && y<0) return M_Pl+g; y/=l; CHYHE R RtEE o5 7t

if (x>0 && y<0) return 2*M_PI-3; }

return 0; }

}
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TPoint2D

v M & Aol ZtE 517

float TPoint2D::Angle(TPoint2D &P1,TPoint2D &P2)
{

P1=Direction(P1);

P2=Direction(P2);

return fabs(P1.Angle()-P2.Angle());

o

} >
= HE| ALo|9|
v 2IH 517 2tz 37)9| HrHgk
float TPoint2D::CrossProduct(TPoint2D &P)
{
return (x*Py-y*Px); . . .
} this float TPoint2D::CrossProduct(TPoint2D &P1,TPoint2D &P2)
{
P1.x=P1.x-x; P1
P1.y=Ply-y,
P2.x=P2.x-x;
P P2y=P2y-y;
@) return P1.x*P2.y-P1.y*P2.x; )
} this
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bool TPoint2D::IsInside(TPoint2D &A,TPoint2D &B,TPoint2D &C) AN
{ o
return (IsLeft(A,B) && IsLeft(B,C) && IsLeft(C,A)); this
}
B @
bool TPoint2D::IsLeft(TPoint2D &PTPoint2D &Q)
{
return (SignedArea(PQ)>=0);
}
float TPoint2D::SignedArea(TPoint2D &PTPoint2D &Q)
{ 1. 2tH0| FHOE O|FOfX|= HIE Q| 21Z0f
return ((Px*Qy-Py*Qux)+(Py*x-Px*y)+(Qx*y-x*Qy))*0.5f; A=A ?
}

2. M Eeof
&l =X 2

Hl
Hu
1
rot
re
v
10
4T
ot
N
<
o2
Y

Fashixn [Technology 8




TPoint2D.

TPoint2D TPoint2D::Rotated(TPoint2D &Ofloat ang)
{ o

TPoint2D R; 4 0

R.x=0.x+(x-O.x)*cos(ang)-(y-O.y)*sin(ang);
R.y=0.y+(x-O.x)*sin(ang)+(y-O.y)*cos(ang); :
}retum R; R, _[cos@ —sind P,
R, sin@ cos@ \ b,

TPoint2D TPoint2D::Rotated(TPoint2D &O,float cc float ss)
{

TPoint2D R;

Rx=0.x+(x-O.x)*cc-(y-O.y)*ss;

Ry=0.y+(x-0O.x)*ss+(y-O.y)*cc;

return R;

}
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TPoint2D operator+(const TPoint2D& N);
TPoint2D operator-(const TPoint2D& N); olHb AFAl O Ab
TPoint2D operator*(float n);

TPoint2D operator/(float n); .

TPoint2D& operator+=(const TPoint2D& N);
TPoint2D& operator-=(const TPoint2D& N);
TPoint2D& operator*=(float n);
TPoint2D& operator/=(float n);

C++ AERY QAR

bool operator!=(const TPoint2D &N); 7
bool operator==(const TPoint2D &N); - | S5 AAXL WA (Polymorphism) ‘
float operator*(const TPoint2D& N); J ‘
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TPoint2D.

Cl TPoint2D&

TPoint2D::operator+=(const TPoint2D& N

. {
x+=N.x;
- - . - y+=N.y;
TPoint2D TPoint2D::operator+(const TPoint2D& N) return *this
{ "
return TPoint2D(x+N.x,y+N.y); }
} TPoint2D&  TPoint2D::operator-=(const TPoint2D& N)
TPoint2D TPoint2D::operator-(const TPoint2D& N) i——N «
{ i " y-=Ny;
return TPoint2D(x-N.x,y-N.y); return *this:
} } '
'{I'PointZD TPoint2D:operator*(const float n) TPoint2D&  TPoint2D::operator*=(const float n)
return TPoint2D(x*n,y*n); i*-n'
) Ve
TPoint2D TPoint2D::operator/(float n) ;eturn “this;
{
if (n) return TPoint2D(x/n,y/n); . . . _
return TPoINt2D(x,y); ;I'PothD& TPoint2D::operator/=(const float n)
} .
TPoint2D:TPoint2D(float X, float Y) ;;;:
{ return *this;
x=X; }
y=Y;
}

11

Fashixn [Technology

{
if (x!=N.x || y!=N.y) return true;
return false;

}

{
if (x==N.x &8& y==N.y) return true;
return false;

bool TPoint2D::operator!=(const TPoint2D &N)

bool TPoint2D::operator==(const TPoint2D &N)

}

float TPoint2D::operator*(const TPoint2D& N)
{

return x*N.x+y*N.y;

}

12




TPoint3D.

(
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TPoint3D.

x=y=2=0;
}
TPoint3D.h TPoint3D::TPoint3D(float X,float Y,float Z)
{
class  TPoint3D x=X;
{ y=Y;
public: z=Z;
}
TPoint3D();
TPoint3D(float, float,float); TPoint3D:: TPoint3D(TPoint3D &P)
TPoint3D(TPoint3D&); {
~TPoint3D(); x=Px;
y=Py;
float xyz z=Pz;
b }

Point3D::~TPoint3D()

——~
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TPoint3D.

v Moz g

& Qe CHYS AMEE S Sa20) 28
— TPoint2D 2t FASH 7|52 3ARCE 2

float Distance(TPoint3D&); /5 - el AHe

TPoint3D  Direction(TPoint3D&); /2 HOlM CHE Hozo| ey

float Angle(TPoint3D&,TPoint3D&Y); // M= Aol ArIZE

TPoint3D  CrossProduct(TPoint3D&, TPoint3D&); // 5 HE Q| 2N

TPoint3D  Rotated(TPoint3D&float,float,float); /) AEO st xyz = 3™

TPoint3D  Rotated(TPoint3D&float float float float,float,float), // 22 H& 3™

TPoint3D  RotatedAbout(TPoint3D&, TPoint3D& float); / AEE SHLE ot HEO| 2=z 3T
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TPoint3D.

float

{

TPoint3D
{
float
float
X=N.x-x;
Y=N.y-y;
Z=N.z-z
if (I>0){
X/=l;
Y/=I;
Z/=l;

XY.Z,

}

TPoint3D::Distance(TPoint3D &N)

return sqr((x-N.x)*(x-N.x) +(y-N.y)*(y-N.y) +(z-N.z)*(z-N.z));

TPoint3D::Direction(TPoint3D &N)

I=sgrt((x-N.x)*(x-N.x) + (y-N.y)*(y-N.y) +(z-N.2)*(z-N.=2));

}
return TPoint3D(X,Y,2);

Fashixn [Technology
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TPoint3D.

float TPoint3D::Angle(TPoint3D &PRTPoint3D &Q)
{

float |=Distance(P)*Distance(Q);

if () return O;

float ang=((Px-x)*(Qx-x)+(Py-y)*(Qy-y)+(Pz-2)*(Qz-2))/I; V e
if (ang>=1) return O;

if (ang<=-1) return M_PI;

return acos(ang); this
}
= #lEf Afolo] ZtE
TPoint3D TPoint3D::CrossProduct(TPoint3D &PTPoint3D &Q)
{
TPoint3D R;
Rx=(Pz-2)*(Qy-y)-(Py-y)*(Qz-z);
Ry=(Px-x)*(Qz-2)-(Pz-2)*(Qx-x);
R.z=(Py-y)*(Qx-x)-(Px-x)*(Qy-y);
return R;
}

HEfo| 9
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TPoint3D.

TPoint3D  TPoint3D::Rotated(TPoint3D &O,float rx,float ry,float rz)
{
TPoint3D R=TPoint3D(x-O.x,y-0.y,z-0.2);
float X)Y,Z;
flat ccss cEe S Wb E ES
if (rx
cc=cos(rx); ss=sin(rx); TPoint3D  TPoint3D::Rotated(TPoint3D &O,float cx,float sx,float cy,
Y=R.y*cc-Rz*ss; float sy,float cz float sz)
Z=Ry*ss+R.z*cc; {
Ry=Y; Rz=Z; TPoint3D R=TPoint3D(x-O.x,y-0.y,z-0.2);
} float X\Y,Z;
if (ry{ Y=Ry*cx-R.z*sx;
cc=cos(ry); ss=sin(ry); Z=Ry*sx+R.z*cx;
X=R.x*cc-R.z*ss; Ry=Y;
Z=R.x*ss+R.z*cc; R.z=Z;
Rx=X; Rz=Z; X=Rx*cy-R.z*sy;
} Z=R.x*sy+R.z*cy;
if (rz){ Rx=X;
cc=cos(rz); ss=sin(rz); R.z=Z;
X=R.x*cc-Ry*ss; X=Rx*cz-Ry*sz;
Y=R.x*ss+Ry*cc; Y=R.x*sz+Ryy*cz
Rx=X; Ry=Y; Rx=X;
} Ry=Y;
return TPoint3D(R.x+0.x,Ry+0.y,Rz+0.2); return TPoint3D(Rx+0O.x,Ry+0.y,R.z+0.2);
} }
|
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TPoint3D.

TPoint3D TPoint3D:RotatedAbout(TPoint3D &0,TPoint3D &iAxis,float theta) Axis

{ A

float angl,ang2;

TPoint2D p1=TPoint2D(Axis.x,Axis.z);

TPoint2D p2=TPoint2D(sqrt(Axis.x*Axis.x+Axis.z*Axis.z),Axis.y);

ang1=p1.Angle();

ang2=p2.Angle()-M_PI/2;

TPoint3D P=TPoint3D(x,y.2); .
P=P.Rotated(0,0,-ang1,-ang2);
P=P.Rotated(O,0,theta,ang2); | 7
P=P.Rotated(0,0,ang1,0); } theta
return P; At S U
} o T o
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TPoint3D operator+(const TPoint3D& N);
TPoint3D operator-(const TPoint3D& N);
TPoint3D operator*(float n);
TPoint3D operator/(float n);

TPoint3D& operator+=(const TPoint3D& N);
TPoint3D& operator-=(const TPoint3D& N);
TPoint3D& operator*=(float n);
TPoint3D& operator/=(float n);

bool operator==(TPoint3D& N);
bool operator!=(TPoint3D& N);
float operator*(const TPoint3D& N);
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TPoint3D

TPoint3D TPoint3D::operator+(const TPoint3D& N)
{

return TPoint3D(x+N.x,y+N.y,z+N.z);

}

TPoint3D TPoint3D::operator-(const TPoint3D& N)
{

return TPoint3D(x-N.x,y-N.y,z-N.z);

}

TPoint3D TPoint3D::operator*(float n)

return TPoint3D(x*n,y*n,z*n);

}

TPoint3D TPoint3D::operator/(float n)
{

if (n) return TPoint3D(x/n,y/n,z/n);

return TPoint3D(x,y,z);

}

TPoint3D&  TPoint3D::operator+=(const TPoint3D& N)
{

x+=N.x;y+=Ny;z+=N.z;

return *this;

}

TPoint3D&  TPoint3D:operator-=(const TPoint3D& N)
{

x-=N.x;y-=N.y;z-=N.z;

return *this;

}

TPoint3D&  TPoint3D::operator*=(float v)
{

X*=v,y*=v;z*=v;

return *this;

}

TPoint3D&  TPoint3D:operator/=(float v)

{
if (v){
X/=v,y/=v;z/=V;
}
return *this;
}
bool TPoint3D::operator==(TPoint3D& N)

{
if (x==N.x && y==N.y && z==N.2) return true;
return false;

}
bool TPoint3D::operator!=(TPoint3D& N)

{
if (x==N.x &8& y==N.y &8& z==N.z) return false;
return true;

}

float TPoint3D::operator*(const TPoint3D& N)
{

return x*N.x+y*N.y+z*N.z;

}
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