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 Module-5: Overview of Object Oriented

Programming

◦ Features of OOP- Classes and Objects

◦ Constructors and Destructors

◦ Static Data Members and Member Functions

◦ Inline Functions, Call by reference

◦ Functions with Default Arguments

◦ Functions with Objects as Arguments

◦ Friend Functions and classes
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Functions- Recall
• Functions play an important role in C Program

development.

• Dividing a program into functions is one of the major
principles of top-down, structured programming.

• Also it is possible to reduce the size of a program by
calling and using them at different places in the
program.
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Functions- Definition and Declaration
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Arguments to a Functions-Example

num- Actual parameter

x- Formal parameter



Parameter Passing to Functions
The parameters passed to function are called actual

parameters.

The parameters received by function are called formal

parameters.

• Pass/Call by Value: In this parameter passing method, values

of actual parameters are copied to function’s formal parameters

and the two types of parameters are stored in different memory

locations. So any changes made inside functions are not reflected

in actual parameters of caller.

• Pass/Call by Reference: Both actual and formal parameters

refer to same locations, so any changes made inside the function

are actually reflected in actual parameters of caller.(Definition

based on Pointers).

 Passing arguments to a function copies the reference of an

argument into the formal parameter. Inside the function, the

reference is used to access the actual argument used in the

call. (Definition based on Reference variable – in C++)



Pass/Call by Value – C program
int main()

{

int m = 6, n = 10;

printf("Before swapping value of m and n is :%d,%d\n",m,n);

printf("Before swapping address of m and n is :%u,%u\n",&m,&n);

swap(m,n);

printf("After swapping m,n value is : %d,%d\n",m,n);

printf("After swapping (m,n) address is :%u,%u\n",&m,&n);

return;

}

int swap(int x, int y)

{

int tmp = x;

x = y;

y = tmp;

printf("Swapped values (x,y) is : %d,%d\n",x,y);

printf("Swapped values address (x,y) is : %u,%u\n",&x,&y);

}



Pass/Call by Value – C++ program
#include <iostream>

using namespace std;

void swap(int x, int y);

int main ()

{

int a = 100; int b = 200;

cout << "Before swap, value of a :" << a << endl;

cout << "Before swap, value of b :" << b << endl;

swap(a, b); // calling a function to swap the values.

return 0;

}

void swap(int x, int y)

{

int temp=x;

x=y;

y=temp;

cout << "After swap, value of a :" << x << endl;

cout << "After swap, value of b :" << y << endl;

}



Pass/Call by Address- C++ Program
void swap(int *x, int *y);

int main ()

{

int a = 100, b = 200;

cout << "Before swap, value of a :" << a << endl;

cout<< "Before swap, address of a :" << &a << endl;

cout << "Before swap, value of b :" << b << endl;

cout<< "Before swap, address of b :" << &b << endl;

swap(&a, &b);

cout << “After swap, value of a :" << a << endl; //Value of a printed

cout << “After swap, value of b :" << b << endl;//Value of b printed

}

int swap(int *x, int *y)

{

int temp;

temp = *x;

*x = *y;

*y = temp;

cout << "After swap, value of x :" << x << endl; //Value of x printed

cout << "After swap, value of y :" << y << endl;//Value of y printed

}



Pass/Call by Reference- C++ Program
void swap(int &x, int &y);

int main ()

{

int a = 100, b = 200;

cout << "Before swap, value of a :" << a << endl;

cout<< "Before swap, address of a :" << &a << endl;

cout << "Before swap, value of b :" << b << endl;

cout<< "Before swap, address of b :" << &b << endl;

swap(a, b);

cout << “After swap, value of a :" << a << endl; //Value of a printed

cout << “After swap, value of b :" << b << endl;//Value of b printed

}

int swap(int &x, int &y) ---- x and y are called reference variables

{

int temp= x; x = y;

y = temp;

cout << "After swap, value of x :" << x << endl; //Value of x printed

cout<<"Address of x:"<<&x<<endl;

cout << "After swap, value of y :" << y << endl;//Value of y printed

cout<<"Address of y:"<<&y<<endl;

}

• Pass parameters
to the function by
reference

• Formal arguments
become alias to
actual arguments

• Here exchange
the values of a
and b using their
alias(reference
variables) x and y



Difference between CBA &CBR

Call by Address Call by reference

void change(int *, int *); 

void change(int * x, int *y)

{

*x = *x + 10; 

*y = *y + 20; 

}

Main()

{

int a = 10, b = 20; 

change (&a, &b); 

}

void change(int &, int &); 

void change(int &x, int &y)

{

x = x + 10; 

y = y + 20; 

}

Main()

{

int a = 10, b = 20; 

change (a, b); 
}

Address of a and b are passed

and new location are created for

formal parameters x and y

Only reference of a and b is

created i.e., new name for the

location a and b is created, but

no new location is created for x

and y.



References vs Pointers

 References are often confused with pointers but

three major differences between references and

pointers are −

 You cannot have NULL references. You must always be

able to assume that a reference is connected to a piece

of storage.

 Once a reference is initialized to an object, it cannot be

changed to refer to another object. Pointers can be

pointed to another object at any time.

 A reference must be initialized when it is created.

Pointers can be initialized at any time.



Inline Functions-Why??
 Main objective of functions in a program is to save memory.

 Every time when function is called it takes lot of time to

execute series of instructions for tasks(For ex: jumping to

function, saving registers, push arguments and return to the

calling function).

 C having solution – MACROS – simply called as pre-processor

macros.

 But they are not functions, and also error checking does not

occur.

 C++ - To eliminate the cost of calls to small functions- it

proposes inline function.(Similar to Macros)

 Termed as macros expansion.



Inline Functions
 Inline function is a function that is expanded in line when it is

called. When the inline function is called whole code of the

inline function gets inserted or substituted at the point of

inline function call.

 It is a method to optimize the code and enhance a program’s

performance.

 It improves the execution time and speed of the program.

SYNTAX

inline return-type function-name(parameters)

{

// function code

}



Inline Functions
#include <iostream.h>

using namespace std;

inline int max(int x,int y)

{

return x>y ? x :y;

}

int main( )

{

int n1,n2;

cout<<“Enter two numbers \n”;

cin>>n1>>n2;

int m=max(n1,n2);

cout<<“Max=”<<m<<endl;

return 0;

}



Square of Number using Inline Functions

#include <iostream.h>

inline int square (int x)

{

return x*x;

}

int main( )

{

int s1=square (2+3);

int s2=square (3*4-5+6/2);

int s3=square (++s1);

cout<<“s1=”<<s1<<endl;

cout<<“s2=”<<s2<<endl;

cout<<“s3=”<<s3<<endl;

return;

}

Before expanding the function as

function call is encountered

compiler first computes the

expression written as argument

and make a single argument. So

square (2+3) first turned into

square (5) then expanded,

similarly square (3*4-5+6/2)

turned into square (10) and

finally square (++s1) turned into

square (26).



Square of Number using Macro Functions

#include<iostream.h>

#define SQR(x) (x*x)

int main( )

{

int s1=SQR(2+3);

int s2=SQR(3*4−5+6/2);

int s3=SQR(++s1);

cout<<“s1=”<<s1<<endl;

cout<<“s2=”<<s2<<endl;

cout<<“s3=”<<s3<<endl;

return 0;

}

When macro SQR is expanded

all three statements appear as :

s1=2+3*2+3;

s2=(3*4−5+6/2)*(3*4−5+6/2)

s3= ++s1 * ++s1



Some points in Inline Functions

 Inline function executes faster than normal function.

 Inline function does not work as inline when code

contains loops, recursions, goto, switch, static variable

etc.

 Inline function does not work if a function contains

◦ static variables

◦ Recursive call (Recursive functions)

◦ that contain switch or go-to statements

◦ that contain while, do-while, or for looping controls

◦ with a variable number of arguments (Var_Args)

◦ function definition is too big or complicated



Functions with Default arguments

 In C ++ is it possible for a function not to specify

all its arguments??

 YES

 Some of the arguments may be specified their default

values at the time of declaring the function.

 When a function having default argument is called,

compiler checks for the number and type of argument as

well as was not specified during the function call, default

value of that argument is assumed.

 For Example:

void show (int x, int y = 20); // two argument of
int type out of which second argument is default.

1. show(10) – x is assigned 10 and y is assigned 20 as default

2. show(10,100) – x is assigned 10 and y is assigned 100 because 20 is

overridden.



Points to remember when using 

default arguments

 In a function with default argument, if one argument is

default, all successive arguments must be default.

 We cannot provide default values in the middle of the

arguments or towards left side.

 Examples:

void show (int x, int y = 20, int z=35); // legal

void show (int x, int y = 30, int z); // Illegal

void show (int x=20, int y); // Illegal

void show (int x=10, int y = 20, int z=35); // legal



Default arguments
#include <iostream.h>

int main( )

{

void show(char* s=”Good Morning”);

show( );

show(“Good Evening”);

return 0;

}

void show(char *s)

{

cout<<“Argument to show :”<<s<<endl;

}

Argument to show : Good Morning
Argument to show : Good Evening



Default arguments
int main( )

{

int incr(float &sal, float bonus_pr=10);

float s;

cout<<“Enter the salary:”<<endl;

cin>>s;

if(s>=5000)

incr(s,15);

else

incr(s);

cout<<“Salary with bonus=”<<s<<endl;

return 0 ;

}

int incr(float & sal, float bonus_pr)

{

sal = sal*(1+bonus_pr/100);

}

Enter the salary : 7000
Salary with bonus=8050



Functions with Objects as arguments

 In C++, Similar to returning and passing arguments to

function of basic type like int, char, double, float, char*

etc.

 we can pass objects of class to functions and even return

objects from functions(Passing and returning object)

demo show(demo);

// For a function show which takes an object of demo class

type and return an object of demo class.



Example- passing objects to function
class demo

{

int num;

public :

void input(int x)

{

num=x;

}

void copy(demo);

void show( )

{

cout<<“num=”<<num<<endl;

}

};

void demo : :copy (demo d)

{

num=d.num;

}

void main( )

{

demo d1,d2;

d1.input(20);

d2.copy(d1);

cout<<“Object d1\n”<<endl;

d1.show( );

cout<<“Object d2\n”;

d2.show( );

}

OUTPUT:
Object d1
num=20
Object d2
num=20



Example- passing objects to function
class employee

{

float sal;

char name[10];

public :

void input(float s, char n[ ])

{

sal=s;

strcpy(name,n);

}

void comp_sal(employee temp);

};

void employee : : comp_sal(employee temp)

{

if(temp.sal>sal)

cout<<temp.name<<“ ‘ salary is higher “

<<“ than “ <<name<<“ ‘ salary”<<endl;

else

cout<<name<<“‘ salary is higher “

<<“ than “<<temp.name<<“ ‘salary\n”;

}

void main( )

{

employee e1, e2;

e1.input(10000.2,5”Hari”);

e2.input(11000.10,”Ravi”);

e1.comp_sal(e2);

getch( );

}
OUTPUT:
Ravi salary is higher than 
Hari salary



Example- Returning objects as arguments

class demo

{

int num;

public :

void input(int x)

{

num = x;

}

demo copy( );

void show( )

{

cout<<“num=”<<num<<endl;

}

};

demo demo : :copy( )

{

demo temp;

temp.num = num;

return temp;

}

void main( )

{

demo d1, d2;

d1.input(20);

d2=d1.copy( );

cout<<“Object d1\n”;

d1.show( );

cout<<“Object d2\n”;

d2.show( );

}

OUTPUT:
Object d1
num=20
Object d2
num=20



Practice Exercise

 Create a class time that has separate int member data

for hours, minutes and seconds. One constructor should

initialize this data to 0, and another should initialize it to

fixed values. Another member function should display it,

in 11:59:59 format. The final member function should add

two objects of type time passed as arguments. A main

program should create two initialized time objects

(should they be const?) and one that is not initialized.

Then it should add the two initialized values together,

leaving the result in the third time variable. Finally, it

should display the value of this third variable. Make

appropriate member functions const.


