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Variables, pointers, and references (cont’d)	


int b;        !// usual variable!
int& a = b; !// reference variable!
a = 10;!

int b;       !// usual variable!
int *a = &b; !// pointer variable!

*a = 10; !



Lab. 2: C++ Explained	




Lab. 2: C++ Explained	


Function	


return-data-type function-name (parameter list)!
{!
   constant declarations!
   variable declarations!

   other C++ statements!

   return value!
} 	


void function-name (parameter list)!
{!
   constant declarations!
   variable declarations!

   other C++ statements!

} 	


value-returning function	
 non value-returning function	
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Function’s formal parameters ���
Function’s prototype	


int FindMax(int x, int y)!
{!
   int maximum;!

   if(x>=y)!
!maximum = x;!

   else!
!maximum = y;!

   return maximum!
} !



Lab. 2: C++ Explained	
Function’s actual parameters ���
Calling a function	


#include <iostream.h>!

int FindMax(int, int); ! ! !// function prototype!

int main()!
{!

!int firstnum, secnum, max;!

!cout << "\nEnter two numbers: ";!
!cin >> firstnum >> secnum;!
max=FindMax(firstnum, secnum); // the function is called here!
!cout << "The maximum is " << max << endl;!

!return 0;!
} !
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Calling a function by value	
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Calling a function by reference	


#include <iostream.h>!

void newval(float&, float&); // function prototype!

int main()!
{!

!float firstnum, secnum;!

!cout << "Enter two numbers: ";!
!cin >> firstnum >> secnum;!
!newval(firstnum, secnum);!
!cout << firstnum << secnum << endl;!

!return 0;!
}!

void newval(float& xnum, float& ynum)!
{!

!xnum = 89.5;!
!ynum = 99.5;!

} !
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Differences between pointers ���
and references in calling functions	


#include <iostream.h>!

void newval(float*, float*); !

int main()!
{!

!float firstnum, secnum;!

!cout << "Enter two numbers: ";!
!cin >> firstnum >> secnum;!
!newval(&firstnum, &secnum);!
!cout << firstnum << secnum << endl;!

!return 0;!
}!

void newval(float* xnum, float* ynum)!
{!

!*xnum = 89.5;!
!*ynum = 99.5;!

} !

#include <iostream.h>!

void newval(float&, float&); !

int main()!
{!

!float firstnum, secnum;!

!cout << "Enter two numbers: ";!
!cin >> firstnum >> secnum;!
!newval(firstnum, secnum);!
!cout << firstnum << secnum << endl;!

!return 0;!
}!

void newval(float& xnum, float& ynum)!
{!

!xnum = 89.5;!
!ynum = 99.5;!

} !

calling function with reference arguments	
calling function with pointer arguments	
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Calling a function by reference ���
The “const” modifier	


int FindMax(const int&, const int&);!

int FindMax(const int& x, const int& y)!
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Function overloading	


void cdabs(int x) !
{!

!if (x<0)!
!x = -x;!

cout << "The abs value of the integer is " << x << endl;!
}!

void cdabs(float x) !
{!

!if (x<0)!
!x = -x;!

cout << "The abs value of the float is " << x << endl;!
}!
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What is a structure?	


struct RECTANGLE !
{!

!float height;!
!float width;!
!int xpos;!
!int ypos;!

};!

RECTANGLE R;!

RECTANGLE &RRef = R; !
RECTANGLE *RPtr = &R;!
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Accessing members of a structure	


R.height = 15.34;!

RRef.height = 15.34;!

RPtr->height = 15.34;!

(*RPtr).height = 15.34;!
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Declaration of member functions/methods ���
of a structure	


struct RECTANGLE !
{!

!float height;!
!float width;!
!int xpos;!
!int ypos;!

!void draw();! ! ! !// draw member function!
!void position(int,int); !// position member function!
!void move(int,int); ! !// move member function!

};!

rectangle.h	
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Implementation of member functions/methods ���
of a structure	


void RECTANGLE::draw()!
{!

!cout << "position is  " << xpos << ypos << endl;!
} !

void RECTANGLE::position(int x, int y)!
{ !

!xpos = x;!
!ypos = y;!

}!

void RECTANGLE::move(int dx, int dy)!
{!

!xpos += dx;!
!ypos += dy;!

} !

rectangle.cpp	
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Referring to a member function	


R.draw();!

RRef.position(100,200);!

RPtr->move(30,30);!
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Controlling access to members	


struct RECTANGLE !
{!
  private:!

!float height;!
!float width;!
!int xpos;!
!int ypos;!

  public:!
!void draw();! ! ! !// draw member function!
!void position(int,int); !// position member function!
!void move(int,int); ! !// move member function!

};!

rectangle.h	
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What is a class?	


class RECTANGLE !
{!
  private: ! ! ! ! !// only for clarity!

!float height;!
!float width;!
!int xpos;!
!int ypos;!

  public:!
!void draw();! ! ! !// draw member function!
!void position(int,int); !// position member function!
!void move(int,int); ! !// move member function!

};!

rectangle.h	
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What is a constructor?	


class RECTANGLE !
{!
  private: ! ! ! ! !!

!float height;!
!float width;!
!int xpos;!
!int ypos;!

  public:!
!void RECTANGLE(float,float); !// constructor!
!void draw();! ! ! ! !!
!void position(int,int); ! !!
!void move(int,int); ! ! !!

};!

rectangle.h	
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What is a constructor? (cont’d)	


void main()!
{!

!RECTANGLE R(20.0,30.0);!

!R.position(100,100);!
!R.draw();!

} !

main.cpp	


void RECTANGLE::RECTANGLE(float h, float w)!
{!

!height = h;!
!width = w;!
!xpos = 0;!
!ypos = 0;!

} !

rectangle.cpp	
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Overloading a constructor	


class RECTANGLE !
{!
  private: ! ! ! ! !!

!float height;!
!float width;!
!int xpos;!
!int ypos;!

  public:!
!void RECTANGLE();! ! ! !// constructor!
!void RECTANGLE(float,float); !// constructor!
!void draw();! ! ! ! !!
!void position(int,int); ! !!
!void move(int,int); ! ! !!

};!

rectangle.h	


void RECTANGLE::RECTANGLE()!
{!

!height = 0;!
!width = 0;!
!xpos = 0;!
!ypos = 0;!

} !

rectangle.cpp	


void main()!
{!

!RECTANGLE R1(20.0,30.0);!
!RECTANGLE R2();!

!R1.draw();!
!R2.draw();!

} !

main.cpp	
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Object composition in classes	


class RECTANGLE !
{!
  private: ! ! ! ! !!

!float height;!
!float width;!
!int xpos;!
!int ypos;!
!COLOR c;!

  public:!
!void RECTANGLE(float,float,int,int,int);!
!void draw();! ! ! ! !!
!void position(int,int); ! !!
!void move(int,int); ! ! !!

};!

rectangle.h	


class COLOR !
{!
  private: ! ! ! ! !!

!int R;!
!int G;!
!int B;!

  public:!
!void COLOR(int,int,int);!

};!

color.h	
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Object composition in classes (cont’d)	


void main()!
{!

!RECTANGLE R(20.0,30.0,1,0,1);!

!R.draw();!
} !

main.cpp	


void COLOR::COLOR(int r,int g,int b)!
{!

!R = r; !G;= g; !B = b;!
};!

color.cpp	


void RECTANGLE::RECTANGLE(float h,float w,int r,int g,int b):c(r,g,b)!
{!

!height = h;!
!width = w;!
!xpos = 0;!
!ypos = 0;!

} !

rectangle.cpp	
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What is a destructor?	


class STRING !
{!
  private: ! ! ! ! !!

!char *s;!
!int size;!

  public:!
!STRING(char*); !// constructor!
!~STRING(); ! !// destructor!
! ! !!

};!

STRING::STRING(char *c)!
{!

!size = strlen(c);!
!s = new char[size+1];!
!strcpy(s,c);!

}!

STRING::~STRING ()!
{!

!delete []s;!
} !

string.cpp	


string.h	
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What is a copy constructor?	

class STRING !
{!
  private: ! ! ! ! !!

!char *s;!
!int size;!

  public:!
!STRING(char*); !!
!~STRING(); ! !!
!STRING(const STRING&); // copy constructor!
! ! !!
!void print();!
!void copy(char*);!

};!

STRING::STRING(const STRING& aString)!
{!

!size = aString.size;!
!s = new char[size+1];!
!strcpy(s,aString.s);!

}!

string.cpp	


string.h	


void main()!
{!
 string str1("George");!
 string str2 = str1;!
 str1.print();    // what is printed ?!
 str2.print();!
 str2.copy("Mary");!
 str1.print();   // what is printed now ?!
 str2.print();!
}!

main.cpp	
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Summary	



