CONSTRUCTORS 
 
 Introduction
C++ provides a special member function called the constructor which enables an object to initialize itself when it is created. This is known as automatic initialization of objects. It also provides another member function called the destructor that destroys the objects when they are no longer required.

 constructors 
      A constructor is a ‘special’ member function whose task is to initialize the objects of its class. A constructor is a member function that is executed automatically whenever an object is created.  It is special because its name is the same as the class name. The constructor is invoked whenever an object of its associated class is created. It is called constructor because it construct the values of data members of the class. 
A constructor is declared and defined as follows: 
                        // class with a constructor 
                           class integer 
                          {
                                    int   m , n; 
                              public: 
                                  integer ( v);       // constructor declared 
                                  …….
                                  …… 
                          }; 
                           integer:: integer (v ) // constructor defined 
                          {
                                 m=0; n=0; 
                          } 
When a class contains a constructor like the one defined above, it is guaranteed that an object created by the class will be initialized automatically. For example, the declaration 



integer int1;         //object int1 created

Not only creates the object int1 of type integer but also initializes its data member's m and n to zero.
    A constructor that accepts no parameters is called the default constructor. The default constructor for class A is A::A( ). If no such constructor is defined, then the compiler supplies a default constructor. Therefore a statement such as     (   A a;   )
Invokes the default constructor of the compiler to create the object a. 
The constructor functions have some special characteristics: 
· They should be declared in the public section.
· They are invoked automatically when the objects are created. 
· They do not have return types, not even void and therefore, they cannot return values.
· They cannot be inherited, though a derived class can call the base class constructor.
· Like other C++ functions, they can have default arguments.
· We can be defined as inline function

Parameterized Constructors
The constructor integer ( ), defined above, initializes the data members of all the objects to zero. However, in practice it may be necessary the various data elements of different objects with different values when they are created. C++ permits us to achieve this objective by passing arguments to the constructor function when the objects are created.

                          class integer 
                          {
                                    int   m , n; 
                              public: 
                                  integer ( int x , int y );       // parameterized constructor 
                                  …….
                                  …… 
                          }; 
                           integer:: integer (int x , int y )        // constructor defined 
                          {
                                 m = x;  n = y; 
                          }

In above program we must pass the initial values as arguments to the constructor function when an object is declared.
 This can be done in two ways:
· By calling the constructor explicitly.
· By calling the constructor implicitly.
The following declaration illustrates the first method:
                          integer int1= integer(0,150);    //explicit call
This statement creates an integer object int1 and passes the values 0 and 150 to it.
The second is implemented as follows:
                        integer int1(0,150);    //implicit call (shorthand)                 
example1\
#include <iostream>
using namespace std;
// يحتوي على 4 متغيرات Book هنا قمنا بتعريف كلاس إسمه
class Book {
public:
// هنا قمنا بتعريف خصائص الكلاس
string title;
string author;
double price;
int numberOfPages;
// هنا قمنا بتعريف كونستركتور يجب تمرير 4 قيم له عندما يتم إستدعاؤه
Book(string title, string author, double price, int numberOfPages)
{
// هنا قمنا بوضع القيم التي نمررها للكونستركتور بالترتيب في خصائص الكائن
title = title;
author = author;
price = price;
numberOfPages = numberOfPages;
}
// تقوم بطباعة كل قيم المتغيرات الموجودة فيه Book عند استدعاءها من أي كائن ننشئه من printInfo هنا قمنا بتعريف دالة إسمها
void printInfo()
{
cout << "Title: " << title << "\n";
cout << "Author: " << author << "\n";
cout << "Price: " << price << "$\n";
cout << "Number of pages: " << numberOfPages << "\n";
}
};
// main() هنا قمنا بتعريف الدالة
int main()
{
// مع تمرير القيم التي نريد وضعها فيه بشكل مباشر من خلال الكونستركتور book إسمه Book هنا قمنا بتعريف كائن من
Book book("C++ for beginners", "Mhamad Harmush", 9.99, 420);
// حتى تقوم بطباعة القيم الموجودة فيه book من الكائن printInfo() هنا قمنا باستدعاء الدالة
book.printInfo();
return 0;
}
سنحصل على النتيجة التالية عند التشغيل.
Title: C++ for beginners
Author: Mhamad Harmush
Price: 9.99$
Number of pages: 420

Example 2// Class with Constructors //
#include <iostream>
using namespace std;
class integer 
{
         int   m , n; 
     public: 
           integer ( int , int );                  //constructor declared
           void display ();
};
integer :: integer (int x , int y )         // constructor defined 
                          {
                                 m = x;  n = y; 
                          }
void  integer :: display ()
           {
                    cout << ” m = “  << m  << “\n”;
                    cout << ” n = “  << n  << “\n”;
            }
main ()
{
             integer int1(0,100);                   //implicit call
             integer int2= integer(25,75);    //explicit call
             cout << “\n OBJECT1”  << “\n”;
             int1.display( );
             cout << “\n OBJECT2”  << “\n”;
             int2.display( );
}
The output of above program is:
             OBJECT1
             m = 0
             n= 100
            OBJECT2
            m = 25  
            n= 75

مثال:- برنامج يقوم بإيجاد العمليات الأساسية )الجمع ,الطرح , الضرب , القسمة ( لعددين مدخلين من قبل المستخدم باستخدام دالة البناء.

#include <iostream>
using namespace std;
class operations
{
float a,b,c; int ch;
public:
operations( );
void result( );
};
operations::operations( )
{
cout<<"Mathematical Operations \n";
cout<<" 1- Addition \n";
cout<<" 2- Subtraction \n";
cout<<" 3- Multiplication \n";
cout<<" 4- Division \n";
 cout<<" Please Enter your choice : \n";
 cin>>ch;
cout<<" Please Enter two Values a and b \n";
cin>>a>>b;
}
void operations::result( )
{
switch (ch)
{
case 1: c=a+b; cout<<a<<"+"<<b<<"="<<c<<endl;break;
case 2 :c=a-b;cout<<a<<"-"<<b<<"="<<c<<endl; break;
case 3: c=a*b;cout<<a<<"*"<<b<<"="<<c<<endl; break;
case 4: if(b!=0){ c=a/b;cout<<a<<"/"<<b<<"="<<c<<endl;}
        else   cout<<"the result of division is infinite ";
defult :cout<< "error choice";
}
}
void main( )
{
int key;
do
{    operations op;
op.result( );
 cout <<"to terminate program write key= 0 otherwise enter any value to key \n";
 cin>>key;     } while (key! =0);}


#include<iostream>
using namespace std;
class myclass
{
int a,b;
public:
myclass(int,int);
void show( );
};
myclass::myclass(int x,int y)
{
cout<<"constructor function \n";
a=x;
b=y;
}
void myclass::show( )
{
cout<<a<<"\t"<<b<<"\n";
}
int main( )
{
myclass ob(4,7);
ob.show( );
return 0;
}


Destructors
A destructor, as name implies, is used to destroy the objects that have been created by a constructor. Like a constructor, the destructor is a member function whose name is the same as the class name but is preceded by a tilde (~). For example, the destructor for the class integer can be defined as shown below:
                             ~integer() { }
A destructor never takes any argument nor does it return any value. It will be invoked implicitly by the compiler upon exit from the program (or block or function as the case may be) to clean up storage that is no longer accessible. 
// implementation of destructors //
#include <iostream>
using namespace std;
int count=0;
class alpha
{
      public:
            alpha()
            {
                    count++;
                    cout<< “\nNO.of object created “ << count;
             }
            ~alpha()
             {
                    cout<< “\nNO.of object destroyed “ << count ;
                    count--;
               }
 };
main()
{
   cout<< “\n\nEnter Main\n;
   alpha A1,A2,A3,A4;
   {
            cout << “\n\nEnter Block1\n”;
            alpha A5;
    }
    {
           cout << “\n\nEnter Block2\n”;
          alpha A6;
     }
    cout<< “\n\nRE-Enter Main\n;
}
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Exp:

#include<iostream>
#include<stdlib.h>
using namespace std;
class x
{
public:
x( );// دالة بناء
~x( );// دالة هدم
};
x::x( )
{
cout<<"constructor is called \n";
}
x::~x( )
{
cout<<"destructor is called \n";
system("PAUSE" );
}
int main( )
{
x x1,x2;
return 0;}
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