CS101

C++ Class Design Lab

In this lab you will be developing 2 classes with two different driver programs, as two separate projects, in say Visual C++. Print out 2 copies of each project, like it was done before, and hand it in before or promptly at the end of the lab.

CIRCLE CLASS

First class you will be developing is a circle class, which would contain all the information related to the shape of a circle (center coordinates and radius). It would also have three methods: first one is to change the data (center coordinates and radius) from the default one and it would be called Set with the required number of parameters. Second two methods would calculate the area and circumference, and they would be called GetArea and GetCircum respectively. In the driver program, you will create some instances of the circle class (also referred to as objects), change the default data using the Set method, and print out the area and circumference of the each circle. 

In order to do that, in Visual C++ you would create a Win32 Console application, and then go to the File->New… menu item to add 2 C++ source code files (circle.cpp and driver.cpp) and 1 C++ header file (circle.h). 

The code is as follows: 

CLASS DEFINITION FILE (.h):

// circle.h: interface/definition for the circle class.

class circle  // start of the class circle

{


private:  // private section of the class



int center_x, center_y;  // data members to store center coordinates



double radius;


 // data member to store the radius


public:   // public section of the class



circle();                    // constructor



void Set(int, int, double);  // set method 



double GetArea();            // method that returns the area



double GetCircum();          // method that returns the circumference

};  // end of the class (don't forget the semicolon - ;)

CLASS IMPLEMENTATION FILE (.cpp):

// circle.cpp: implementation of the circle class.

#include "circle.h"

circle::circle() {  // implementation of a constructor


center_x = 0;


center_y = 0;


radius = 10;

}

// implementation of the Set method

void circle::Set(int a, int b, double c) {


center_x = a; 


center_y = b;


radius = c;

}

// implementation of the GetArea method

double circle::GetArea() { 


double result;


result = 3.1415962 * radius * radius;


return result;

}

// implementation of the GetCircum method

double circle::GetCircum() { 


double result;


result = 2 * radius * 3.1415962;


return result;

}

DRIVER (.cpp): 

#include <iostream.h>

#include "circle.h"  // circle class interface/definition file

int main() { 


circle c1;       // creating c1 object - an instance of the circle class


circle c2, c3;   // creating c2 and c3 objects - instances of the circle class


c2.Set(10,10,20);  // set the center coordinates and radius for c2


c3.Set(5,5,100);   // set the center coordinates and radius for c3


// display the circumference and area for each object (instance)


cout << "Circle1: " << endl;


cout << "\t Circumference: " << c1.GetCircum() << endl;


cout << "\t Area: " << c1.GetArea() << endl;


cout << "Circle2: " << endl;


cout << "\t Circumference: " << c2.GetCircum() << endl;


cout << "\t Area: " << c2.GetArea() << endl;


cout << "Circle3: " << endl;


cout << "\t Circumference: " << c3.GetCircum() << endl;


cout << "\t Area: " << c3.GetArea() << endl;


return 0;

}

RECTANGLE CLASS

Second class you will be developing is the rectangle class. It would contain the coordinates of the upper-left corner, as well as the lengths of its two sides (A and B). 
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Furthermore, it would have a Set method that would be used to change the data, namely coordinates of the upper-left corner and side A and B length. It would also contain GetArea method that would compute the area of the rectangle and the GetCircum method that would compute the circumference of the rectangle. 

Recall that the area of the rectangle, denoted by A is: 

A = sideAlength * sideBlength

and that the circumference of the rectangle, denoted by c is: 

c = 2*sideAlength + 2*sideBlength;

After you have developed the rectangle class, you will have to write the driver program, similar to the one written for the circle class, that would use the rectangle class and show that the class you have developed works as specified. 

