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Jbject-Orientation -
Advantages

ms of objects

ydels map to reality

] b , OO models are

to develop
= easy to understand
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Programming Paradigms

Imperitive Programming Paradigm Declarative Programming Paradigm

Procedural programming Paradigm Logic-Pragramming Paradigm

Object Oriented Programming Functional Programming

Parallel Processing Approach Database Processing Approach
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Structured Programming

What is Structured Programming?

In structured programming,we divide
the whole program into small
modules, so that program become
easy to understand.
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Why we use Structured Programming?

* We use structured programming because it
enables the programmer to understand the
program easily.

* |f a program consists of thousands of instructions
and an error occurs than it is very difficult to find
that error in the whole program but in structured
programming we can easily detect the error and
then go to that location and correct it.

* This saves a lot of time.
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Function

We divide the whole program in to small
blocks called functions.

Function is a block of statements that are
executed to perform a task.

Function plays an important role in structured
programming.

Using a function is like hiring a person to do a
specific job.
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Function Call :

* When a function is called by its name the control
moves to the function definition and executes all
the statements written in it

* Semi colon is used after the name of function.
1 Function Definition :

* Function definition contains the instructions that
are executed when a function is called

* Semi colon is not used after the name of function.

Ast. Prof.Duni FaiheeSffo i
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Function call and definition

main()
{
Fm::::on—-> message();| €
printf(“Hello world \n”); <
}
message()
Function {
definition l printf(“Message function \n”);
}

Lecture1 OBJECT ORIENTED PROGRAMMING I
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Points to remember

C program must contains at least one function
Execution of C program begins with main() function.

If there are more than one function then one function
must be main()

There is no limit on number of functions in C program

Functions in a program are called in sequence as
mentioned in main() function

After the execution of function control returns to
main()

A function can call itself such a process is called
recursion.

Fadheel Saffo


http://cbs.wondershare.com/go.php?pid=5261&m=db

Function Call

main()

{

printf("During Summer ");
wakeup();

milk();

Study();

Play();

Sleep();

System(“pause");

}

Function Definition

:tudv()
printf("l study at 2’pm");
!

wakeup()

{
printf("l wake up at 6'am");

}
milk()

1
o printf("i drink milk at 8'am");

}
Sleep()

{

printf("I sleep at 9'pm");
}

Play()

{

printf("l play at 3'pm");
}

Fadheel Saffo
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Function Prototype

Function prototype contains following things about
the function:

* The data type returned by the function
* The number of parameters received
* The data types of the parameters

* The order of the parameters

* |f there is no datatype and return value then we
use void at the place of datatype and perameters

PROGRAMMING I Asst. Prof. Dunia
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Function prototype

ation of “<<a <<”and ’W’=”<<Mul;
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Imp Point

* A function can return only one value at a time
for example these statements are invalid:

Retu rn(a,b);
Réturn(x,-lZ);

Fadheel Saffo
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Variable Scope

Variable scope determine the area in a program where
variable can be accessed.

When a variable loses its scope, it means its data value
is lost

Common types of variables in C,

— local

— global

Global variable can be accessed any where in a
program

Local variable can be accessed only in that function in
which it is declared

Fadheel Saffo
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Example Program

#include<stdio.h>
int a,b; ¢ummmmmm Global Variable
main()
{
printf("Enter the values of a & b");
scanf("%d%d",&a,&b);
sum(a,b);
system("pause");
}
sum(inta,intb)

{

intc; > Local Variable
c=a+b;

printf("Sum is %d",c);
}

Fadheel Saffo
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RAMETER PASSING METHODS

: A variable and its type as they appear in the prototype of

e or expression corresponding to a formal parameter
r method call in the calling environment.

cation is desired be
st be made for passing v
rocedures parameters.

e caller and the callee
S back and

assing refers to the matching of actuals with
ocedure call occurs

ifferent interpretations of what a parameter stands for leads
erent parameter passing methods.

Call by Value

Call by Reference Lecturel OBJECT ORIENTED
PROGRAMMING I Asst. Prof. Dunia

Fadheel Saffo
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This method uses i11-mode semantics.

Gets Own Memory location

Gets initial value from corresponding actual
position

Uses but does not change the actual parameter

Actual parameter s can be variables or expressions

Changes made to formal parameter do not get
transmitted back to the caller. Any modifications to
the formal parameter variable inside the called
function or method affect only the separate storage
location and will not be reflected in the actual ,

el OBJECT ORJENTED o

parameter in therea mgcenyvironment. This metho‘is

heel Saffo
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create a copy of

Call By Value

geek_func(vall, val2) «

|

vall and val2

geek_func(num1, num2)

{

X =40;
y = 50;

»l0 2

I

A statement calling
function geek_func.
Initially

vallis 10
val2is 12

‘

geek_func() works on
the copy of vall and
val2

// more statements

oG
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| by value

<<"b="<<b;
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ass by reference

e uses in/out-mode semantics.

to formal parameter do get transmitted
rough parameter passing.

mal parameter are reflected in
| e calling environment as
arameter receives a reference (or pointer) to the

ta.

hod is also called as call by reference.

e memory location of the actual Parameter
| Reference Parameter must have Location
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<b <<"\n

»

",
7

5 by reference\n";
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ERVATIONS

ion always begins in the main

nction definition) and actual
lI) are matched by position.

ypes of parameters do not appear in the
call

1 function completes the flow of control returns
ace that called it.
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DEREa function that prints the maximum value of two

mitegarsiyour main should call the function.

void max (intx, inty) {if (x >y ) cout <<x;
elseif (x <y ) cout<<y;}
main () {int m,n;
cout << "input two integers ";
cin>>m>>n;
cout<<" the maximum value of " << m <<
"and"<< n <<"is ";
max (m, n);
cout <<endl;
cout <<" the maximam value of "<< m+5 <<
"and 25 is ";
max ( m+5,25);
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EXAMPBILE #2:
Pefimeeach of the following functions:
AWVANINICEHIoNn that returns the maximum of two integers.
DIVASIIINIcCHoN that returns the minimum of two integers.
ICet yrourr main call
int max (intx,inty ){if (x>=y) returnx;
else if (x <y ) returny;
}
int min (intx,inty){if (x<=y) returnx;
else if ( y<x) return y; }
main () {intm , n;
cout <<" input two integer value ";
cin>>m>>n;
cout <<'" The maximum of "<< m <<"and " <<n
<<"="<< max (m,n);
cout <<'" The minimum of " << m <<'"and " <<n
<<"="<<min (m,n);

if(max(m,3) <min(n,2)) cout<<m;
else cout <<n; Q
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JEXAMIPILE 73
PElnesafunction that returns the maximum and
AiANmCn el two integers.

void min max 1 (int x, inty,int &L, int & s)
{if (x>y ) {L=x; s=y;}
else {L=y ; s=x;}}
int min_max_2(int x, inty ,int &s)
{int L;
if (x>y) {L=x; s=y;}
else (L=y ; s=x;}
return L;}
main () {int x,y, small, larg;
cout <<" input two integers";
cin >> x>>vy;
min_max_1(x,y,larg,small);
cout<<“max value="<<larg<<“min value="<<small;
larg = min_max_2 ( x,y , small);
cout << " max. value in the array = "<< larg <<

" o —_ N o
and min. value ]Ictur<e§ %}&J’J@RIENTED
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Fadheel Saffo



http://cbs.wondershare.com/go.php?pid=5261&m=db

EXAMIPIE #4:
PEliea function that returns the maximum and

nanmoInEYalue in an array of 10 integers.
- int array min _max (int r[10], int & s)
{intL=r[0];
for (int i=1;i<10;i++)
if (r[i] > L ) L=r[i];
else if (r[i]<s) s=r[i];
return L;}

main () {int a [10], small;
for (inti=0;i<10;i++)
{ cout <<" input an array element ";
cin >> ali];}
small = a[0];
int larg= array_min_max ( a, small);
cout << " max. value in the array = "<< larg <<

"and min. valge:=2"<xEsmall D
PROGRAMMING  Asst. Prof: Dunn
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EXAMIPIE #4:
PEliea function that returns the maximum and

nanmoInEYalue in an array of 10 integers.
- int array min _max (int r[10], int & s)
{intL=r[0];
for (int i=1;i<10;i++)
if (r[i] > L ) L=r[i];
else if (r[i]<s) s=r[i];
return L;}

main () {int a [10], small;
for (inti=0;i<10;i++)
{ cout <<" input an array element ";
cin >> ali];}
small = a[0];
int larg= array_min_max ( a, small);
cout << " max. value in the array = "<< larg <<

"and min. valge:=2"<xEsmall D
PROGRAMMING  Asst. Prof: Dunn
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Example #5:
D@fine a function that reads an array of 10
characters
void read_array( char ch[10])
{ for (int 1=0;1i<10;i++) { cout<<“input a character”;
cin>>ch]i];}
void print_array(char ch[10])
{for (int i=0; i<10;i++) cout<<chl[i];}

main( ){ char x[10],y[10],z[10];
read_array(x); read_array(y);
read_array(z);
print_array(x);print_array(y);print_array(z);

}

Lecture 2 OBJECT ORIENTED
PROGRAMMING Asst. Prof. Dunia
Fadheel Saffo



http://cbs.wondershare.com/go.php?pid=5261&m=db

Lecture 3 OBJECT ORIENTED
PROGRAMMING Asst. Prof. Dunia
Fadheel Saffo


http://cbs.wondershare.com/go.php?pid=5261&m=db

Lecture 3 OBJECT ORIENTED
PROGRAMMING Asst. Prof. Dunia
Fadheel Saffo

29>


http://cbs.wondershare.com/go.php?pid=5261&m=db

e numbers directly from the SIM card Rather phone-set
del by hiding implementation details

st change propagation
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ly coupled inside an object
cture and implementation details of its operations are hidden

n and knows how to translate it to the desired language
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ugh this interface

Data Structure
SIM card

Functionality

A driver can apply bz

Again, reason is the sa

[
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Objects communicate throug

They send messages (stimuli) bx it

The number and kind of messe
interface

Example
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commitme_nt tod

des the freedom to defer implementation decisions by avoiding

tails
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~ Each one is a teacher
e say these objects are instances of the Teacher
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Class is a tool to
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YV DN
4

user defined types are

float and double
fined type can be

in student management system
in a drawing software
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vpe MemberVariable,
Type MemberFunction()
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EName (char newName[20]) ;
atRollNo (1nt newNo) ;
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ypeName VaraibaleName;
int var;

Student st ERORIRE 1\ 2::: ot Do
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asses (objects) are declared just
tructures and built-in data

e VaraibaleName;
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Class
Concept

Definition

Member Fu
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CLASSES AND OBJECTS

¢ The man purpose of C++ programming s 1o add object
orantation 1o the C programmeng language

o Aclass 5 used tospecfy the form of an olwedt and it combines
data representabonand methods formatspula ting.that data into
one neat packane

o The data and functions wathun a class are called membears of the
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CLASS DEFINITIONS

= When you define a class, you define a blueprint for a data type.
This doesn't actually define any data, but it does define what the

class name means, that is, what an object of the class will consist of

and what operations can be performed on such an object.

= A class definition starts with the keyword class followed by the
class name;
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integral

/NN

char short

int lono

- flos
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Object is ¢
or a class
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Declaring class v

Variables of classe
like variables of stru

types

TypeName Ve \

) .l

. O\
1Nt var;

Student st;
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dot operator (.) to acc
name(object)
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CLASS ACCESS |

= Data hiding is one of the important features of Object Oriented
Programming which allows preventing the functions of a program
to access directly the internal representation of a class type.

= A class can have multiple public, protected; or private labeled
sections. Each section remains in effect until either another section
label or the closing right brace of the class body is seen.
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There are three ac

‘public’ is used to tel
whenever you have acc

‘private’ is used to tell tha

= -

accesse n De]

-

‘protected’ t
inheritan
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CLASS ACCESS MODIFIERS

class Base {
public:

// public members:go here

protected:

// protected members go here

private:

C ol - L U S B

// private members go here

10. };
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member
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class Student

{

char name[l0];

int

Lecture 4 OBJECT ORIENTED
PROGRAMMING  Asst. Prof. Dunia
Fadheel Saffo

29>


http://cbs.wondershare.com/go.php?pid=5261&m=db

y .
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Member functions e
operate on the data e

Public member functic
the class ’ :
Define member fun tion in:

definitio

Define mem \
definition
Bu:ct vV TNus
Lecture 4 OBJECT ORIENTED

PROGRAMMING  Asst. Prof. Dunia
Fadheel Saffo

29>


http://cbs.wondershare.com/go.php?pid=5261&m=db

class Classl

public:
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Function Qutside !

class ClassName{

public:

ReturnType F

};
ReturnType

{
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Define a Member Function

class Rectangle
{
private:
int width, length;
public:
void set (int w, int |);
int area() {return width*length; }

o void Rectangle :. set (int w, int )

T
L

width = w;
lengtr = I;

AN
290>
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CLASS DEFINITIONS EXAMPLE

1. class Box

Z.{

3 public:

4. double length; //Length of a box
5 double breadth; //Breadth of a box
6 double height; // Height of a box

7
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DEFINE C++ OBJECTS:

1. Box Boxl; // Declare Box1 of type Box
2. Box Box2; // Declare Box2 of type Box
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OBJECT

Operations

Data
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ACCESSING THE DATA MEMBERS

#include <iostream>

using namespace std;
class Box
{
public:
double length; // Length-of a box
double breadth; // Breadth of a box
double height; //Height of a box

80 e S SO A B e N e
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ACCESSING THE DATA MEMBERS CON...

1. int main()

24

3. Box Boxl; // Declare Box1 of type Box
4 Box Box2; // Declare Box2 of type Box
5

double volume = 0.0; // Store the volume of a box here

6. //box 1 specification
7. Boxl.height = 5.0;
8. Boxl.length = 6.0;
9. Boxl.breadth = 7.0;
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ACCESSING THE DATA MEMBERS CON...

// box 2 specification Volume of Box1 : 210
Box2.height = 10.0; Volume of Box2 : 1560
Box2.length = 120,

Box2.breadth = 13.0:

S W -

// volume of box 1

volume = Box1.height * Box1.length * Box1.breadth;

5
6
7.  cout << "Volume of Box1 :" << volume <<endl;
8 // volume of box 2

9

volume = Box2.height * Box2.length * Box2.breadth;
10. cout << "Volume of Box2 : " << volume <<endl;

11. return O;
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CLASS MEMBER FUNCTIONS

= A member function of a class is a function that has its definition or

its prototype within the class definition like any other variable.
= class Box

=

= public

° double length; // Length of a box

“ double breadth; // Breadth of a box

n double height; // Height of a box

o double getVolume(void);// Returns box volume
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CLASS MEMBER FUNCTIONS CON...

Member functions can be defined within the class definition or
separately using scope resolution operator, :..

Method 1 Method-2
= class Box = | double Box:getVolume(void)
" | — .
- public: :

. return length * breadth * height;

= double length;  //Length of a box
=2 double breadth; // Breadth of a box - }
. double height; //Height of a box

. double getVolume(void) = Box myBox; // Create an
° { OijCt

n retum 'thh * breadth * he'gh: a
» )

3 = // Call member function for the
= ) 4 bjact

myBox.getVolume();


http://cbs.wondershare.com/go.php?pid=5261&m=db

Define a class
has a kev

- ;

shou ]j‘?‘ Tale
can be u
number

Lecture 4 OBJECT ORIENTED

Fadheel Saffo

PROGRAMMING  Asst. Prof. Dunia

29>


http://cbs.wondershare.com/go.php?pid=5261&m=db

class Student

{
int rollNo;

char name[20];

volid setd
void set;-

Lecture 4 OBJECT ORIENTED
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class Student({
private:

|

char name [10'

int No;
public:

void setName (char

void setNo (int) ;

L

Notes:
Accessing amf
function 1s @
You can use ¢
like

: i\

Lecture 4 OBJECT ORIENTED
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class Studenﬁ,.

{

char name[1l0];

int
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class Student

{

char name[1l0];
int No;

v01d setNarn 2

ha
Student aS
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class Student{

int No;
public:

Lecture 4 OBJECT ORIENTED
PROGRAMMING  Asst. Prof. Dunia
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THE PUBLIC MEMBERS EXAMPLE

= A public member is accessible from anywhere outside the class but
hin a program.

» #include <iostream>
= using namespace std;
» class Line

" {

= public

. double length;

a void setLength( double len );
double getLength( void );

Lecture4 OBJECT ORIENTED
PROGRAMMING  Asst. Prof. Dunia
Fadheel Saffo
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THE PUBLIC MEMBERS EXAMPLE CON...

= // Member functions definitions
= double Line:getLength(void)
"

a return length;

= void Line:setLength( double len )
. {

= length = len;

Lecture4 OBJECT ORIENTED

PROGRAMMING  Asst. Prof. Dunia
Fadheel Saffo
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Remove Watermark Now

THE PUBLIC MEMBERS EXAMPLE CON...

// Main function for the program Length of line :

int main( ) Length of line :

{ Line line;

= // set line length
= line.setLength(6.0);

= cout << "Length of line: " < < line.getLength() <<end|;

= // set line length without member function
= linelength = 10.0; // OK: because length is public
" cout << "Length of line: " << linellength < <endj;

a return 0; }

Lecture4 OBJECT ORIENTED

PROGRAMMING  Asst. Prof. Dunia
Fadheel Saffo
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LECTURE 5
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Data Members

Rectangle ri;
Rectangle r2;
{ Rectangle r3;

class Rectangle

private:
int width;
int length;
public: 3
void set(int w, int |);

int area();

}

r3
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Member Function

class Time

{

private : function declaration
int hrs, mins, secs ;

public:

void Write () ; function definition

};

void Time :: Write( )
{

cout <<hrs << “:” << mins << “:” << secs << endl;

}
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Class Interface Diagram

Time class

: Private data:
write

hrs
mins

SeCS
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THE PRIVATE MEMBERS

= A private member variable or function cannot be accessed, or even
viewed from outside the class. Only the class and friend functions
can access private members:.

= By default all the members of a class would be private, for example
in the following class width is a private member.

= ¢lass Box

= | double width

o public

o double length

void setWidth( double wid );

o double getWidth( void ),
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THE PRIVATE MEMBERS EXAMPLE

=  #include <iostream>
= using namespace std;

= class Box

= ([ public:

B double length;

= void setWidth{ double wid );
B double getWidth( void );

a private:

i double width;

(S

= //Member functions definitions

= double Box:getWidth(void)
o {

= return width ;
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THE PRIVATE MEMBERS EXAMPLE CON...

void Box:setWidth( double wid ) { Length of box : 10
width = wid; Width of box : 10
int main( ) {
Box box;
// set box length without member function
box.length = 10.0; // OK: because length is public

cout << "Length of box : " < < box.length <<end|

// set box width without member function

// box.width = 10.0; // Error. because width is private
box.setWidth(10.0); // Use member function to set it.
cout << "Width of box : " << box.getWidth() < <end|,

retumn 0; )
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Declaration of an Object

class Rectangle

{
private: main()
int width; {
'”t_le”gth‘ Rectangle r1;
public: Rectangle r2;
void set(int w, int 1);
int area(){return width*length ;} r1.set(5, 8);
b cout<<rl.area()<<endl;
void Rectangle::set(int w,int I)
{width=w; r2.set(8,10);
Length=l;}

cout<<r2.area()<<endl;

}
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Another Example

#include <iostream.h> /I member function definitions
class circle \{/oid circle::store(double r)
{ : radius =r;
private: _ }
double radius double circle::area(void)
public: return 3.14*radius*radius;
void store(double); 1 . lus*radius;
double area(void); o _ _
void displaé(voic%); \{/0|d circle::display(void)

cout << “r = “ <<radius << endl;

g }

int main(void) {
circle c; // an object of circle class

c.store(5.0);
cout << "The area of circle c is " << c.area() << endl;
c.display();

} Lecture 5 OBJECT ORIENTED

PROGRAMMING Asst. Prof.
Niinia Eadbaal CRaffn
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Another Example

#include <iostream.h>

class circle // member function definitions
{ ST
N void circle::store(double r)
private: e — o
double radius; { radlus_ "} _
public: double circle::area(void)
void store(double); { return 3.14*radius*radius; }
double area(void); void circle::display(void)
void display(void); {eout <<(*r = ** <<radius << endl;}
double get_r(); double circle:: get_r ()
}; 1 { return radius ; }

int main(void) {
circle c1, c2; // objects of circle class
cl.store(5.0); c2.store(9.0);

/[ if (cl.radius > c2.radius) error radius is private
iIf (cl.get r()>c2.get r()) cout << cl. get r();
else if (cl.get r ()< c2.get_r()) cout<< c2.get r();
else cout<<“equivalent”;}

Lecture5 OBJECT ORIENTED

} PROGRAMMING Asst. Prof.
Niinia Eadbaal CRaffn
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Another Example

#include <iostream.h>
class circle
t .
private: double radius;
public:
void read();
void store(double);
double area(void);
void display(void);
double get_r();
¢

int main(void) {

/[ member function definitions
void circle:: read( )

{ cin >> radius;}

void circle::store(double r)

{ radius =r;}

double circle::area(void)
{ return 3.14*radius*radius;}

void circle::display(void)

{eout <<r = <<radius << endl;}
double circle:: get r ()

{ return radius ; }

circle c1, c2; // an object of circle class

cl.store(5.0); c2.read();
double r1=cl.get_r();
double r2=c2.get_r();

if (r1>r2) cout rl;

else if ( rl<r2) cout <<r2,;

else cout <<*equivalentes OBIJECT ORIENTED

PROGRAMMING Asst. Prof.
Niinia Eadbaal CRaffn
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Another Example

/I member function definitions

#include <iostream.h> void circle::store(double r)
{ radius=r; }
class circle
{ double circle::area(void)
private: { return 3.14*radius*radius; }
double radius;
void store(double); void circle::display(void)
public: { cout<<*r = *"<<radius << endl; }
oid call_store(double); /8
\éotjble ar_ea(vogd)' ) void circle::call_store ( double r)
void display(void): { store(r); }
¢

int main(void) {
circle c; // an object of circle class
c.store(5.0);//syntax error
c.call_store (5.0);

cout << "The area atgireke coBIEcRoRERD<< endl;

- . PROGRAMMING Asst. Prof.
Cdlsplay()’ } Niinia Eadhaal Saffn
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Example : class Time Specification

class time

{
public :

void set (int hours, int minutes, int seconds ) ;
void increment () ;
void write () ;
private :
int hrs ;
int min ;
int sec ;
}
void time : : set( int hours, int minutes, int seconds)
{ hrs=hours; min=minutes; sec=seconds; }
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Home work

1. define function increment that adds 1 second to
the assigned time data members.

2. define function write that prints data members
of time object.

Let your main function create two objects of type
time, and make a call to each defined function in

the class.
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Object Initialization

1. By Assignment

#include <iostream.h>
e Only work for public data

class circle members
1 _ e No control over the operations
public: on data members
double radius;
int main()
{
circle c1; /I Declare an instance of the class circle
cl.radius = 5; /I Initialize by assignment
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Object Initialization

#include <iostream.h>

class circle
{ 2. By Public Member Functions
private:
double radius;
public:
void set (double r)
{radius =r;}

double get_r ()
{return radius;}

b
Int main(void) {
circle c; /1 an object of circle class
c.set(5.0); // initialize an object with a public member function

cout << ""The radius of circle c is "' << c.get_r() <<endl;
/[ access a private data member with an accessor
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#include <iostream.h>
* Only work for public data

class circle members

{

public: p
doubleE; ®
.

int main()

{

circle c1; /I Declare an instance of the class circle
cl.radius = 5; I Initialize by assignment

* No control over the operations
on data members

cCLUIc O UDJL W, CIN TR

PROGRAMMING Asst. Prof. Dunia
Fadheel Saffo
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#include <iostream.h>

class circle

{

private:
double radius;

public:
void set (double r)
{radius =r;}
double get_r ()
{return radius;}

o
Int main(void) {
circle c; /1 an object of circle class
c.set(5.0); // initialize an object with a public member function

cout << ""The radius of circle c is "' << c.get_r() <<endl;
/[ access a private data member with an accessor
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Function Overloading_

® s the process of using the same name for two or more
functions

& Requires each redefinition of a function to use a different
function signature that is:
® different types of parameters,
® or sequence of parameters,
® or number of parameters

® 15 used so that a programmer does not have to remember

multiple function names
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class Student{
int number;
public:
Student () {
number = 0;

L

int main ()

{

Lecture 6 OBJECT ORIENTED
PROGRAMMING Asst. Prof. Dunia
Fadheel Saffo
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class Rectangle
{
private:
Int width;
Int length;
public:
Rectangle()
{width=0;length=0;}
Rectangle(int w, int |)
{ width=w; length=l ; }
void set(int w, int |);
int area();

Have the same name as the class

Are used to initialize class data
members

~ e\

main( ){ Rectangle rl1, r2(3;5);}
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Default Ce

Constructor witho
default constructor

If we do not define ‘ ¢

compiler will generate a ¢

i P - § Y-\
This compiler ¢ >d defze
initialize th
values
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Object Oriented Programming in C++

Default Constructor Example

class Cube

{
public:
int side;
public:
Cube()

{ e 10} Default
} Constructor

Cube c;
cout <<"\nValue is: "<<c.side;

L
int main()

{

Lecture Slides By Adil Aslam
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Object Oriented Programming in C++

Output of the Previous Program is :

; B Select DAAdI Aslam\main.exe — O X
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Object Oriented Programming in C++

C++ Parameterize Constructor

* A constructor that receives arguments/parameters,
is called parameterized constructor.

* Construct with parameter is called parameterize
constructor.

* All constructor executes at the time of object
creation.

* When we will create parameterized constructor
then we have to pass argument value at the time o
object creation of that class.

N\
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Object Oriented Programming in C++

Another Example of Default Constructor-1

class Student

{

public:

int Roll;
string Name;
float Marks;

public:

Student()

{
Roll = 1;
Name="Adil";
Marks = 85;

Default

Constructor
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Object Oriented Programming in C++

Another Example of Default Constructor-2

void Display()

{
cout<<"\n Roll is : "<<Roll;
cout<<"\n Name is : "<<Name;
cout<<"\n Marks is : "<<Marks;
}
5
int main()
{

Student S; //Creating Object
S.Display(); //Displaying Student Details
return O;
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Object Oriented Programming in C++

Output of the Previous Program is :

B Select D\Adil Aslam \main.exe

Remove Watermark Now
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Object Oriented Programming in C++

C++ Parameterize Constructor

Syntax:

class Student

{

Student(int a , int'b)  //parameterized constructor

{
//Statements

}
3
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Object Oriented Programming in C++

Parameterize Constructor Example
class Cube {
public:
int side;
public:
Cube(int x) {
side=x; }

v Parameterized

Constructor

¥

int main()

{
Cube c1(10);
Cube c2(20);
Cube c3(30);
cout << cl.side;
cout << c2.side;
cout << c3.side;
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Object Oriented Programming in C++

Parameterize Constructor Example

class Cube {

5

public:

int side;
public:
Cube(int x) {
side=x; }

int main()

{

Cube c1(10);
Cube c2(20);
Cube ¢3(30);
cout << cl.side;
cout << c2.side;
cout << c3.side;

102030

By using parameterized
constructor in this case,
we have initialized 3
objects with user
defined values. We can
have any number of
parameters in a

| constructor.
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Object Oriented Programming in C++

Example of Parameterized Constructor-1

class Student

{

public:

int Roll;
string Name;
float Marks;

public:

Student(int r, string nm, float m)

{
Roll =r;
Name=nm);
Marks = m;

Parameterized

Constructor with
Three Parameters
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Object Oriented Programming in C++

Example of Parameterized Constructor-2

void Display() {
cout<<"\n Roll is : "<<Roll;
cout<<"\n Name s : "<<Name;
cout<<"\n Marks is : "<<Marks;

}
}; //end of class

int main()

{
Student S(2,"Adil",90);

S.Display(); //Displaying Student Details
return O;

In parameterize constructor, we have
} to pass values to the constructor
| throueh obiect.
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Object Oriented Programming in C++

Output of the Previous Program is :

?  Select D\Adi Aslam\man.exe - 0 %
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Objéct Oriented Programming in C++

Constructor Overloading In C++

* Constructor can be overloaded in a similar way
as function overloading.

* Overloaded constructors have the same name (name of
the class) but different number of arguments.

* Depending upon the number and type of arguments
passed, specific constructor is called.

* Since, there are multiple constructors present,
argument to the constructor should also be passed
while creating an object.
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class Rectangle

{

private:
Int width;
Int length;
public:
Rectangle(int w, int )
{width =w; length=I;}
void set(int w, int |);
int area();

If any constructor with any number
of parameters is declared, no default
constructor will exist, unless you
define it.

Rectangle r4; // error

Rectangle r5(60,80);

Lecture 6 OBJECT ORIENTED
PROGRAMMING Asst. Prof. Dunia
Fadheel Saffo
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Remove Watermark Now

class Rectangle

{

private:
Int width;
Int length;

public:
Rectangle();
Rectangle(int w, int |);
void set(int w, int |);
int area();

Lecture 6 OBJECT ORIAMTED
PROGRAMMING Asst. Prof. Dunia
Fadheel Saffo
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class Account
{
private:
char name[10];
double balance;
int id;
public:
Account();

Account( char person[10]); Account :: Account( char person[10])

{

Account :: Account()
{
name = NULL; balance = 0.0;
id=0;

strcpy (name, person);
balance = 0.0;

¥
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CONSTRUCTOR OVERLOADING

C++ allows more than one constructors to be defined in a single class.

Defining more than one constructors in a single class provided they all differ in either type or
number of argument is called constructor overloading.

class student
{
private:
int rolino;
char name[20];
float marks:;
public:
student() // Default Constructor
{ rolino=0; marks=0.0; }
student(int roll, char nam([20],
float mar) // Parametrized Constructor
{ rolino=roll;
strcpy(name, nam);
marks =mar;

}

student(int roll, char nam[20]) //

Parametrized Constructor
{ rolino=roll;
strepy(name, nam);
marks =100;

}

student( student & s) // Copy
Constructor

{ rolino= s.rolino;
strcpy(name, s.name);
marks =s.marks;
;

J

O In the class student, there are 4
constructors:
1 default constructor,
2 parametrized constructors
and 1 copy constructor.

QO Defining more than one
constructor in a single class is
called constructor overloading.

O We can define as many

parametrized constructors as
we want in a single class

provided they all differ in either
number or type of arguments. _

o
(=]
%QD
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Object Oriented Programming in C++

Destructor in C++

Constructor Destructor
VS.

/

L
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C++ Destructors

* Destructor is a special class function which destroys
the object as soon as the scope of object ends. The
destructor is called automatically by the compiler
when the object goes out of scope.

* The syntax for destructor is same as that for the
constructor, the class name is used for the name of
destructor, with a tilde ™ sign as prefix to it.

class A

{ A
public:
~Al);

[ 1.
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Object Oriented Programming in C++

Rules of Destructors

* destructors cannot be overloaded

* destructors take no arguments

* they don’t return a value

* Constructor is invoked automatically when the object
created.

* Destructor is invoked when the object goes out of scope. In
other words, Destructor is invoked, when compiler comes
out form the function where an object is created.



http://cbs.wondershare.com/go.php?pid=5261&m=db

Object Oriented Programming in C++

Destructor

* When is destructor called?

* A destructor function is called automatically when
the object goes out of scope:

* (1) the function ends
* (2) the program ends

* (3) a block containing local variables ends
* (4) a delete operator is called
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Object Oriented Programming in C++

Destructor

* Can there be more than one destructor in a class?
No, there can only one destructor in a class with class
name preceded by ~, no parameters and no return

type.

* When do we need to write a user-defined destructor?
If we do not write our own destructor in class, compiler
creates a default destructor for us. The default
destructor works fine unless we have dynamically
allocated memory or pointer in class. When a class
contains a pointer to memory allocated in class, we
should write a destructor to release memory before the
class instance is destroyed. This must be done to avoid

memory leak.

Lecture Slides By Adil Aslam
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Object Oriented Programming in C++

Example of Destructor

class A {
public:
A) {
cout << "Constructor called"<<endl;
}
~A() {
cout << "Destructor called"<<endl:
}
b
int main() {
A objl; //Constructor Called
int x=1;
if(x) {
A obj2; // Constructor Called
} // Destructor Called for obj2
} // Destructor called for objl



http://cbs.wondershare.com/go.php?pid=5261&m=db

) : ._ W
§ D)\AdI Aslam\main,exe UJ



http://cbs.wondershare.com/go.php?pid=5261&m=db

class Account
{
private:
char name[10];
double balance;
unsigned int id; //unique
public:
Account();
Account( char person[10]);
~Account();

Its name is the class name

preceded by a ~ (tilde)
* It has no argument

* Itis used to release dynamically
allocated memory and to perform
other "cleanup" activities

* Itis executed automatically when

& the object goes out of scope

PROGRAMMIN(
Fadheel Saffo
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Sequence of Calls

Constructors and destructors are
called automatically

Constructors are called in the
sequence in which object is
declared

Destructors are called in reverse
order
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EXAMPLE

class Cube { public: int side;
Cube() { side = 10; }
b

int main() { Cube c; Default constructor
cout << c.side; }

OUTPUT 10

class Cube { public: int side;
Cube(int x) { side=x; }
Parameterized

b

int main() constructor
{ Cube c1(10); Cube c2(20); Cube c3(30);

cout << cl.side; cout << c2.side; cout << c3.side; }
Output:

(OIS0 TS0
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OVERLODING €

class Student
{ public: int rollno; string

// first constructor
Student(int x) { rollno = x; na
// second cor -
Student(in y
} i
void main() {
Studentc; // ¢
// student A init
Student A(10);

// stude

()

o - “.
olino =

Lecture 6 OBJECT ORIENTED

Fadheel Saffo

PROGRAMMING Asst. Prof. Dunia
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class Student
{ public: int rollno; string nam
Student(int x) { rollnc
Student(int x, string

~Student () { cout<<’
NAME=" '

<<name

Iy | s
void mainy() {‘_ _ Rl -
Student A(10); Student |
cout<<“OBJECT /
if (5<10) {Student
cout<<”
cout<<*PROGRA

"Lecture 6 OBJECT ORIENTED
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Fadheel Saffo
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class time

{
public :

void set (int hours, int minutes, int seconds ) ;
void increment () ;
void write () ;
private :
int hrs ;
int min ;
int sec ;
}

Write three different constructors in class time.

AMMIN ASSt.

Fadheel Saffo

Totr Dunia
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class time

{ private :
int hrs ;
int min ;
int sec ;
Public:

time () { hrs=0; min=0 ; sec=0;}

time (int x ) { hrs=x; min = x; sec=x; }

time (intx,inty,intz){hrs=x; min=y;sec=z;}
Y
main( ) {timea, b (3), c¢(10,30,5);
}

U AMMNVIIN ASSt. ’ror Dunia

Fadheel Saffo
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Objéct Oriented Programming in C++

Constructor Overloading In C++

* Constructor can be overloaded in a similar way
as function overloading.

* Overloaded constructors have the same name (name of
the class) but different number of arguments.

* Depending upon the number and type of arguments
passed, specific constructor is called.

* Since, there are multiple constructors present,
argument to the constructor should also be passed
while creating an object.
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Constructe

Constructors can |

These parameters ar
members with user s

%
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class Rectangle

{

private:
Int width;
Int length;
public:
Rectangle(int w, int )
{width =w; length=I;}
void set(int w, int |);
int area();

If any constructor with any number
of parameters is declared, no default
constructor will exist, unless you
define it.

Rectangle r4; // error

Rectangle r5(60,80);
15.set(10,20);

Lecture 7 OBJECT ORIENTED

PROGRAMMING Asst. Prof Dunia
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class Rectangle

{

Rectangle :: Rectangle()
{

private:
Int width;
Int length;

public:
Rectangle();
Rectangle(int w, int |);
void set(int w, int |);

Int area();

width = 20;
length =50;

S

Rectangle r7;
—
width = 20
Lecture 7 OBJECT ORIENTED _
PROGRAMMING Asst. Prof Dunia length = 50

Fadheel Saffo
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class Account
{
private:
char name[10];
double balance;
int id;
public:
Account();

Account( char person[10]); Account :: Account( char person[10])

{

Account :: Account()
{
name = NULL; balance = 0.0;
id=0;

strcpy (name, person);
balance = 0.0;

¥
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CONSTRUCTOR OVERLOADING

C++ allows more than one constructors to be defined in a single class.

Defining more than one constructors in a single class provided they all differ in either type or
number of argument is called constructor overloading.

class student
{
private:
int rolino;
char name[20];
float marks:;
public:
student() // Default Constructor
{ rolino=0; marks=0.0; }
student(int roll, char nam([20],
float mar) // Parametrized Constructor
{ rolino=roll;
strcpy(name, nam);
marks =mar;

}

student(int roll, char nam[20]) //

Parametrized Constructor
{ rolino=roll;
strepy(name, nam);
marks =100;

}

student( student & s) // Copy
Constructor

{ rolino= s.rolino;
strcpy(name, s.name);
marks =s.marks;
!

}

O In the class student, there are 4
constructors:
1 default constructor,
2 parametrized constructors
and 1 copy constructor.

QO Defining more than one
constructor in a single class is
called constructor overloading.

O We can define as many
parametrized constructors as
we want in a single class
provided they all differ in either
number or type of arguments.
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Object Oriented Programming in C++

Destructor in C++

Constructor Destructor
VS.

/

L
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C++ Destructors

* Destructor is a special class function which destroys
the object as soon as the scope of object ends. The
destructor is called automatically by the compiler
when the object goes out of scope.

* The syntax for destructor is same as that for the
constructor, the class name is used for the name of
destructor, with a tilde ™ sign as prefix to it.

class A

{ A
public:
~Al);

[ 1.
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Object Oriented Programming in C++

Rules of Destructors

* destructors cannot be overloaded

* destructors take no arguments

* they don’t return a value

* Constructor is invoked automatically when the object
created.

* Destructor is invoked when the object goes out of scope. In
other words, Destructor is invoked, when compiler comes
out form the function where an object is created.
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Object Oriented Programming in C++

Destructor

* When is destructor called?

* A destructor function is called automatically when
the object goes out of scope:

* (1) the function ends
* (2) the program ends

* (3) a block containing local variables ends
* (4) a delete operator is called
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Object Oriented Programming in C++

Destructor

* Can there be more than one destructor in a class?
No, there can only one destructor in a class with class
name preceded by ~, no parameters and no return

type.

* When do we need to write a user-defined destructor?
If we do not write our own destructor in class, compiler
creates a default destructor for us. The default
destructor works fine unless we have dynamically
allocated memory or pointer in class. When a class
contains a pointer to memory allocated in class, we
should write a destructor to release memory before the
class instance is destroyed. This must be done to avoid

memory leak.

Lecture Slides By Adil Aslam
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Object Oriented Programming in C++

Example of Destructor

class A {
public:
A) {
cout << "Constructor called"<<endl;
}
~A() {
cout << "Destructor called"<<endl:
}
b
int main() {
A objl; //Constructor Called
int x=1;
if(x) {
A obj2; // Constructor Called
} // Destructor Called for obj2
} // Destructor called for objl
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class Account
{
private:
char name[10];
double balance;
unsigned int id; //unique
public:
Account();
Account( char person[10]);
~Account();

Its name is the class name

preceded by a ~ (tilde)
* It has no argument

* Itis used to release dynamically
allocated memory and to perform
other "cleanup" activities

* Itis executed automatically when

the object goes out of scope

PROGRAMMIN(
Fadheel Saffo
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Sequence of Calls

Constructors and destructors are
called automatically

Constructors are called in the
sequence in which object is
declared

Destructors are called in reverse
order
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EXAMPLE

class Cube { public: int side;
Cube() { side = 10; }
b

int main() { Cube c; Default constructor
cout << c.side; }

OUTPUT 10

class Cube { public: int side;
Cube(int x) { side=x; }
Parameterized

b

int main() constructor
{ Cube c1(10); Cube c2(20); Cube c3(30);

cout << cl.side; cout << c2.side; cout << c3.side; }
Output:

(OIS0 TS0
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OVERLODING €

class Student ,

{ public: int rollno; string
// first constructor
Student(int x) { rollno = x;

/ / second constructor
Student(i

Iy

void main(

Studentc; //

// student A in
Student A(10);

// student B i

S ol
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class Student
{ public: int rollno; string nam
Student(int x) { rollnc
Student(int x, string

~Student () { cout<<’
NAME=" '

<<name

Iy | s
void mainy() {‘_ _ Rl -
Student A(10); Student |
cout<<“OBJECT /
if (5<10) {Student
cout<<”
cout<<*PROGRA

"Lecture 7 OBJECT ORIENTED
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class time

{ private :
int hrs ;
int min ;

int sec;

Ptlijzltlec( ) { hrs=0; min=0 ; sec=0;} ‘f e\emer\

time (int x ) { hrs=x; min = x ; sec=x; }
time (intx,inty,intz){hrs=x; min=y;sec=z;}
~time () {
cout <<“Destruct object:“<<hrs<<*hours”<<min<<“minute”<<sec<<“seconds\n”;
}
¥
main( ) { timea, b (3), ¢(10,30,5);
}

9 AMMIN ASSt. P’TO

Fadheel Saffo
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Sequence of Calls

Constructors and destructors are
called automatically

Constructors are called in the
sequence in which object is
declared

Destructors are called in reverse
order
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EXAMPLE

class Cube { public: int side;
Cube() { side = 10; }
b

int main() { Cube c; Default constructor
cout << c.side; }

OUTPUT 10

class Cube { public: int side;
Cube(int x) { side=x; }
Parameterized

b

int main() constructor
{ Cube c1(10); Cube c2(20); Cube c3(30);

cout << cl.side; cout << c2.side; cout << c3.side; }
Output:

(OIS0 TS0
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OVERLODING €@

class Student ,

{ public: int rollno; string
// first constructor
Student(int x) { rollno = x;

/ / second constructor
Student(i

Iy

void main(

Studentc; //

// student A in
Student A(10);

// student B i

S ol
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class Student
{ public: int rollno; string nam
Student(int x) { rollnc
Student(int x, string

~Student () { cout<<’
NAME=" '

<<name

Iy | s
void mainy() {‘_ _ Rl -
Student A(10); Student |
cout<<“OBJECT /
if (5<10) {Student
cout<<”
cout<<*PROGRA

Lecture 8 OBJECT ORIENTED
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class time

{ private :
int hrs ;
int min ;

int sec ;

Ptlijzltlec( ) { hrs=0; min=0 ; sec=0;} ‘f e\emer\

time (int x ) { hrs=x; min = x ; sec=x; }
time (intx,inty,intz){hrs=x; min=y;sec=z;}
~time () {
cout <<“Destruct object:“<<hrs<<*hours”<<min<<“minute”<<sec<<“seconds\n”;
}
¥
main( ) { timea, b (3), ¢(10,30,5);
}

U A IVIVIIN ASSt. I'rot. Dunia

Fadheel Saffo
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(=]

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

class Student { string name;

int marks;
public: void getName() { cin>>
void getMarks() { cin >> marks;
void displayInfo() { cout << "Na

; R

"\
int main() { Stude -
for( int i=0; i<5;

ﬁ-
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function the same way
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% b

header file is re ] to do
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Passing an Obje

To pass an objec ‘
write the object na
while calling the fu

we do \er varia
Syntax: '

function_n
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// C++ program to calculate
two students F
#include <iostream>using :
class Student{ public:
double mar
Student(dc

void calculateAﬁra oe(Student
{ double average = (s1.ma

cout << "A

] = -

endl; }

main() { Student
calculateAverage
Outpu " |

‘Lecture 8 OBJECT ORIENTED
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Putdata()

Getdata()
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The rest of the
program is as
follows:

void books :: getdata ()
{

cout<<"Title:”;cin>>title;
cout<<"Price:”;cin>>price;

}
void books :: putdata ()

{

cout<<'"Title:"<<title<< "\n";

cout<<"Price:"<<price<< "\n”;

/

int main ()

{const int size=3 ;
books book|size] ;
for(int i=0;1<size;i++)
{

cout<<"Enter details of
book "<<(i+1)<<"\n";

book[i].getdata();

}

for(int i=0;i<size;i++)
{

cout<<"\nBook "<<(i+])<<"\n";
book][i].putdata() ;
i

return O;

/
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The output of the program

Enter details of book
1

Title: c++

Price: 325

Enter details of book
2

Title: DBMS

Price: 455

Enter details of book
3

Title: Java

Price: 255

IS

Book 1
Title: c++
Price: 325
Book 2
Title: DBMS
Price: 455
Book 3
Title: Java
Price: 255
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Returning object from function

Function

return

Pass
> object

object

‘Wikitech
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class className {

public: )
className functionName(className

{

className obj;|

Féil‘;‘t' obj;

s
int main() {

className ol, o2, o03;
» 03 = ol.functionName (02);

}
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Remove Watermark Now

Consider the
Class square
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