Friend functions and friend classes – C++
(Java doesn’t have friend classes or functions)

http://www.youtube.com/watch?v=V7yU-WAS2as in C++
http://www.youtube.com/watch?v=XqTg2buXS5o in Java

A function or an entire class can be declared as a friend of another class.

A friend function of a class has the right to access private members of the class.

To declare a function as a friend of a class, precede the function prototype in the class definition with the keyword friend. 

To declare class ClassTwo as a friend of class ClassOne, place a declaration of the form

friend class ClassTwo;

in the definition of class ClassOne.

Example of a friend class:

#include <iostream>
#include<string>
using namespace std;

class Monster{


friend class Monster2;

private:


string first;


string last;

public:


Monster();


 void firstName();

 void lastName();

 
};

Monster::Monster(){


first="Kathy";


last="Bravo";

}

void Monster::firstName(){

string a;

cout<<"Please enter firstName"<<endl;

cin>>a;

cout<<"The last name of this monster is:"<< a<<endl;

}

void Monster::lastName(){

string b;

cout<<"Please enter lastName"<<endl;


cin>>b;


cout<<"The last name of monster 1 is:"<< b<<endl;

}

class Monster2{

private:


int age;


int yearofbirth;

public:


Monster2();


void getname();


void getyearofbirth();

};

Monster2::Monster2(){

age=0;

yearofbirth=0;

}

void Monster2::getname(){

Monster a;

cout<<"The name of monster two is "<<a.first;

}

void Monster2::getyearofbirth(){

int dateofbirth;

cout<<"Please enter dateofbirth"<<endl;

cin>>dateofbirth;

cout<<"The date of birth is:"<<dateofbirth<<endl;

}

int main(){


Monster a;


Monster2 b;


a.firstName();


cout<<endl;


b.getname();


cout<<endl;


b.getyearofbirth();


cout<<endl;


return 0;

}

Example of a friend function:

Friends can access private members of a class.

 #include <iostream>

using namespace std;
 //Modified Count class 

 class Count {

 friend void setX( Count &, int ); // friend declaration 

 public: 

 Count() { x = 0; } // constructor 

 void print() const { cout << x << endl; } // output 

 private: 

 int x; // data member

 };

 // Can modify private data of Count because  setX is declared as a friend function of Count  

void setX( Count &c, int val )

 {

 c.x = val; // legal: setX is a friend of Count 

 }

 int main()

 {

 Count counter;

 cout << "counter.x after instantiation: ";

 counter.print();

 cout << "counter.x after call to setX friend function: ";

 setX( counter, 8 ); // set x with a friend 

 counter.print();

 return 0; }

 Non-friend/non-member functions cannot access private data of a class and you will get an error.  #include <iostream>

 using std::cout;

 using std::endl;

 // Modified Count class 

 class Count {

 public: 

 Count() { x = 0; } // constructor 

 void print() const { cout << x << endl; } // output 

 private: 

 int x; // data member 

};

 // Function tries to modify private data of Count,  but cannot because it is not a friend of Count.  

void cannotSetX( Count &c, int val )

 {

 c.x = val; // ERROR: 'Count::x' is not accessible

 }

 int main()

 {

 Count counter;

 cannotSetX( counter, 3 ); // cannotSetX is not a friend 

 return 0; }

Q1: Define a class Box that has as private data members: height, width and length and a public member function Volume. Declare and write a friend function SurfaceArea that calculates the surface area of a given box.

Q2: Define a class Rectangle that has as private data members: width and length and a public member function Area. Declare and write a friend function Perimeter that calculates the perimeter of the given rectangle.
Q3: Try the last homework question with your three classes again. This time use friend classes and functions.
Q4: If you wish, you may try questions 1 and 3 in Java. Do not forget, in Java there are no friend classes or functions.
