MET CS 563 Fall 2008

HOMEWORK 8: Classes. Overload. 

1. Overload (50 pts)

Define a class Vector3D that represents a three dimensional vector:
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with private date member a double array of size 3.  Implement the following constructors:

· null constructor that initializes the vector to all 0’s.

· constructor that takes three values and initializes the x, y, and z components, respectively.

· copy constructor.

and implements the following overloaded operators:

· addition (+) and subtraction (-)

· comparison (==)

· input (>>) that will take 3 numbers and assign it to a Vector3D instance.

· output (<<) operator that for a vector (1.1 2.2 3.3) will print”

“vector (x, y, z) – componenets are: (1.1 2.2 3.3)”

· scalar product (*) that takes two vectors a and b and returns the scalar:
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· Subscript operators([]): one that can be used with const objects and one that allows changes on the component of variable objects.

In addition to the class definition and implementation, the program should contain a driver that illustrates the use of each one of the above constructors/overloaded operators.  Usage of each constructor/overloaded operator should be indicated with a comment and separate.
For instance it may look like:

// Null constructor

… (Some code here illustrating use of the null constructor and outputting it)

// Constructor with 3 arguments

… (some code illustrating the use by creating a Vector3D with this constructor and outputting it)
etc…

Structure your program in three files:

	file
	contents

	<first_name><last_name>-A8.1-Vector3D.h
	Vector3D class definitions 

	<first_name><last_name>-A8.1-Vector3D.cpp
	Vector3D method definitions

	<first_name><last_name>-A8.1-Vector3DTest.cpp
	Vector3D test program


2. Classes & Vectors—class Polygon (adapted from Horstman, P9.11) (50 pts)
Write a class that describes a polygon through the sequence of its corner points: 
class Polygon {

public:


Polygon();//nullconstructor


Polygon(Polygon p);//copy constructor

void addPoint(Point p);


double perimeter() const;


double area()const;

   //moves polygon by dx in x and by dy in y direction

   void move(double dx, double dy) const;

   //scales polygon by factor


void scale(double factor);

private:


vector<Point> corners;

}

The Point class represents a two-dimensional point:
class Point {

public:


Point();


void setPoint(Point p);


void printPoint();

private:


double x, y; 

}
Implement all methods the methods.  (Hint: to scale a point multiply the x and y coordinate by factor)

The area of a polygon with corners (x0,y0), (x1,y1),…, (xn-1,yn-1) is 
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Write a test program that 

· instantiates a rectangle

· instantiates a regular hexagon; (Assume that the n-sided regular polygon is inscribed within a circle of radius 1 with corner points are at angle 2πi/n, i=1,2,…,n)
· instantiates another hexagon as a copy of the previously instantiated hexagon.
· prints their corners;

· computes and prints their perimeter and area.

· Start with an empty polygon (empty corner vector) and add points (1,1), (4,2), (5,4), (3,7), (2, 3) and compute perimeter and area of the resulting polygon.

Structure your program in three files:

	file
	contents

	<last_name>Polygon.h
	Polygon class definitions 

	<last_name> Polygon.cpp
	Polygon method definitions

	<last_name> PolygonTest.cpp
	Polygon test program
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