AMS 326 

HW5 Model Answer

5.10.1

#include <iostream>

#include <math.h>

using namespace std;

class pt3d

{

private:

 double x;

 double y;

 double z;

public:

 pt3d() {x=0; y=0; z=0;}

 pt3d(double r, double s, double t)

 {

  x = r; y = s; z = t;

 }

 void move(double, double, double);

 void move(pt3d);

 void draw() const;

 friend double norm(pt3d);

};

inline void pt3d::move(double r, double s, double t)

{

 x = r;  y = s; z = t;

}

inline void pt3d::move(pt3d p)

{

 x = p.x; y=p.y; z=p.z;

}

inline void pt3d::draw() const 

{

 cout << '(' << x << ',' << y << ',' << z << ')' << '\n';

}

inline double norm(pt3d p)

{

 return sqrt(p.x*p.x + p.y*p.y + p.z*p.z);

}

int main(void)

{

 pt3d a(0, 0, 0);

 pt3d b(5, 0, 1);

 pt3d c(3, -40, 20);

 a.move(2, 3, 3);

 b.move(c);

 c.draw();

 cout << "norm(b)= " << norm(b) << '\n';

 return 0;

} 

5.10.3 

#include <iostream>

#include <math.h>

using namespace std;

class pt3d

{

private:

 double x;

 double y;

 double z;

public:

 pt3d() {x=0; y=0; z=0;}

 pt3d(double r, double s, double t)

 {

  x = r; y = s; z = t;

 }

 void move(double, double, double);

 void move(pt3d);

 void draw() const;

 friend double norm(pt3d);

};

inline void pt3d::move(double r, double s, double t)

{

 x = r;  y = s; z = t;

}

inline void pt3d::move(pt3d p)

{

 x = p.x; y=p.y; z=p.z;

}

inline void pt3d::draw() const 

{

 cout << '(' << x << ',' << y << ',' << z << ')' << '\n';

}

inline double norm(pt3d p)

{

 return sqrt(p.x*p.x + p.y*p.y + p.z*p.z);

}

class triangle

{

 pt3d* vertices;

public:

 triangle(pt3d, pt3d, pt3d);

 ~triangle() {cout << "Deleting space\n"; delete [] vertices;}

 double aread() const;

 triangle(const triangle& t);

 triangle& operator=(const triangle& t);

};

triangle::triangle(pt3d v0, pt3d v1, pt3d v2)

{

 cout << "Allocating space\n";

 vertices = new pt3d[3];

 vertices[0] = v0;

 vertices[1] = v1;

 vertices[2] = v2;

}

inline triangle::triangle(const triangle& t)

{

 cout << "Allocating space using copy constructor\n"; 

 vertices = new pt3d[3];

 for(int i=0; i<3; i++) vertices[i] = t.vertices[i];

}

inline triangle& triangle::operator=(const triangle& t)

{

 if(this!=&t)

  for(int i=0; i<3; i++) vertices[i] = t.vertices[i];

 return *this;

}

void g(pt3d x, pt3d y, pt3d z)

{

 triangle t1(x, y, z);

 triangle t2 = t1;

 triangle t3(x, y, z);

 t3 = t1;

}

int main(void)

{

 pt3d a(0, 0, 0);

 pt3d b(5, 0, 1);

 pt3d c(3, -40, 20);

 g(a, b, c);

}

5.10.4

#include <iostream>

#include <math.h>

using namespace std;

class pt3d

{

public:

 double x, y, z;

 pt3d() {x=0; y=0; z=0;}

 pt3d(double r, double s, double t)

 {

  x = r; y = s; z = t;

 }

 void move(double, double, double);

 void move(pt3d);

 void draw() const;

 friend double norm(pt3d);

};

inline void pt3d::move(double r, double s, double t)

{

 x = r;  y = s; z = t;

}

inline void pt3d::move(pt3d p)

{

 x = p.x; y=p.y; z=p.z;

}

inline void pt3d::draw() const 

{

 cout << '(' << x << ',' << y << ',' << z << ')' << '\n';

}

inline double norm(pt3d p)

{

 return sqrt(p.x*p.x + p.y*p.y + p.z*p.z);

}

class triangle

{

 pt3d* vertices;

public:

 triangle(pt3d, pt3d, pt3d);

 ~triangle() {delete [] vertices;}

 double area() const;

 triangle(const triangle& t);

 triangle& operator=(const triangle& t);

};

triangle::triangle(pt3d v0, pt3d v1, pt3d v2)

{

 vertices = new pt3d[3];

 vertices[0] = v0;

 vertices[1] = v1;

 vertices[2] = v2;

}

inline double triangle::area() const

{

 pt3d A = vertices[0];

 pt3d B = vertices[1];

 pt3d C = vertices[2];

 return fabs((B.x - A.x)*(C.y-A.y) - (B.y-A.y)*(C.x-A.x))/2;

}

inline triangle::triangle(const triangle& t)

{

 cout << "Allocating space using copy constructor\n"; 

 vertices = new pt3d[3];

 for(int i=0; i<3; i++) vertices[i] = t.vertices[i];

}

inline triangle& triangle::operator=(const triangle& t)

{

 if(this!=&t)

  for(int i=0; i<3; i++) vertices[i] = t.vertices[i];

 return *this;

}

void g(pt3d x, pt3d y, pt3d z)

{

 triangle t1(x, y, z);

 triangle t2 = t1;

 triangle t3(x, y, z);

 t3 = t1;

}

int main(void)

{

 pt3d a(5, 5, 0);

 pt3d b(7, 8, 0);

 pt3d c(20, -4, 0);

 triangle t(a, b, c);

 cout << "Area = " << t.area() << '\n';

}

