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Preface ...

We take this opportunity to present this book entitled as “Java Programming” to the
students of Second Semester - MCA (Management). The object of this book is to present the
subject matter in a most concise and simple manner. The book is written strictly according to

the New Syllabus (NEP Pattern 2020).

The book has its own unique features. It brings out the subject in a very simple and lucid
manner for easy and comprehensive understanding of the basic concepts, its intricacies,
procedures and practices. This book will help the readers to have a broader view on
Java Programming. The language used in this book is easy and will help students to improve

their vocabulary of technical terms and understand the matter in a better and happier way.

We sincerely thank Shri. Dineshbhai Furia and Shri. Jignesh Furia of Nirali Prakashan, for
the confidence reposed in me and giving me this opportunity to reach out to the students of

management studies.

We have given our best inputs for this book. Any suggestions towards the improvement

of this book and sincere comments are most welcome on niralipune@pragationline.com.

Authors
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1.

Basics of Java
),

Objectives...

w To familiarize students with the concepts of OOPs.
] To study the Fundamentals of Class.
W Tolearn how to create an object of a Class.

INTRODUCTION

Java is pure Object-Oriented programming Language. It supports to the following

object-oriented concepts: Class, Objects, Polymorphism, Inheritance, Encapsulation,
Abstraction.

OOPs (Object-Oriented Programming System):

Abstraction

-Encapsulation

Polymorphism

Inheritance

Class

Object
Fig. 1.1: OOPs Concept

CLASS AND OBJECTS

1. Class:
e Collection of objects is called class. It is a logical entity.

e A class can also be defined as a blueprint from which you can create an individual

object. Class doesn't consume any space.
(1.1)
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Class is most important part of object-oriented programming. It is user-defined data
type.
The Collection of data members and member functions is called class. OR The binding
of data members and member functions in a unit that unit is called class.
Example: Class is Person.
Syntax:

class ClassName[extends SuperClass]

{

Variable Declarations
Method Definition /Declaration

b
Example:
class Add
{
int a, b ,c;
void disp()
{
c=a+b;
System.out.println("Addition Is " + c);
}
b

The ClassName is user defined name given to the class. When giving name to the
class, the naming convention must be followed. The naming convention is nothing
but set of rules: Initial character of class name must be capital and name of class
must be meaningful.

The extends is a keyword used to inherit super class into the subclass.

The variables and methods declared in a class without using any keyword are called
instance variables and instance methods respectively because for accessing them
object of class has to use.

Object:

Any entity that has state and behavior is known as an object. For example, chair, pen,
table, keyboard, bike, etc. It can be physical or logical.

Fig. 1.2: Runtime example of an Objects
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e An Object can be defined as an instance of a class. An object contains an address and
takes up some space in memory. Objects can communicate without knowing the
details of each other's data or code. The only necessary thing is the type of message
accepted and the type of response returned by the objects.

Example: A dog is an object because it has states like color, name, breed, etc. as well as
behaviors like wagging the tail, barking, eating, etc.

Creatlng and Operating Object

An object of a class can be created by using new operator as follow:
Syntax: ClassNameobj=new ClassName ();
e By using an object of a class, we can access data member and member functions of
class.
obj.data_member
obj.functionName()
Example:
class Add
{
int a, b ,c;
void disp()
{
c=a+b;
System.out.println("Addition Is" + c);
}
}
e Wecan create an object of Add class as follow:
Add obj=new Add();
obj.a=10;
obj.b=20;
obj.disp();

Object Reference

¢ InJava, there is no pointer because there is reference variable, it works as pointer. It
can be declared as follows:
ClassNameVar_Name;
Example:
class Emp
{
int eno,sal;
String en;
void disp()
{

System.out.println( eno + + en + + sal);

}

Emp ob;
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Here, ob is a reference variable of class Emp, it always points to the null value, we
cannot access data member and member functions of a class by using reference
variable, if we try to access then compiler throws NullPointerException.
If we store reference of an object into the reference variable of same class then by
using reference variable, we can access data member and member functions of that
class.

Emp obj=new Emp();

ob=obj;

ob.eno=10;

ob.en="DPU";

ob.sal=12345;

ob.disp();

If we call method of a class by using reference variable of that class at run time then
that concept is called dynamic method dispatching.

Object Life Time

1.

In Java, it has seven states in Object lifecycle. They are:

Created state:

The following are some actions performed when an object is created:
o New memory is allocated for an object.

o Once the object has been created, assuming that it is assigned to some variable
and then it directly moves to the In Use state.

In Use state:

Objects that are held by at least one strong reference are considered to be “In Use".
Invisible state:

An object is in the “Invisible" state when there are no longer any strong references
that are accessible to the program, even though there might still be references.
Unreachable state:

An object enters an “unreachable" state when no more strong references to it exist.
When an object is unreachable then it is a state for collection.

It is important to note that not just any strong reference will hold an object in
memory. These must be references that chain from a garbage collection root.

Garbage collection roots are a special class of variable that includes, Temporary
variables on the stack.

Collected state:

An object is in the “collected” state when the garbage collector has recognized an
object as unreachable and prepares it for final processing as a precursor to
deallocation. If the object has a finalize method, then it is marked for finalization.



Java Programming (MCA : Sem. Il) 1.5 Basics of Java

6. Finalized state:

¢ An object is in the “finalized" state if it is still unreachable after the finalize method,
if any, has been run. A finalized object is awaiting deallocation. If you are considering
using a finalized to ensure that important resources are freed in a timely manner,
you might want to reconsider. To lengthening object lifetimes, finalize methods can
increase object size.

7. Deallocated state:

e The deallocated state is the final step in Garbage collection. If an object is still
unreachable after all the above work has done, then this is the state for deallocation.

ABSTRACTION, POLYMORPHISM, INHERITANCE, AND
ENCAPSULATION

Abstraction

e Hiding internal details and showing functionality is known as Abstraction. For
example, when doing a phone call, we don't know the internal processing of it.

e InJava, we use abstract class and interface to achieve abstraction.

-

Capsule
Fig. 1.3: Implementation of Abstraction

Polymorphlsm

If one task is performed in different ways, it is known as Polymorphism. For
example, to convince the customer differently, to draw something, such as shape,
triangle, rectangle, etc.

¢ InJava, we use Method overloading and Method overriding to achieve polymorphism.

¢ Another example can be to speak something; for example, a cat speaks meow, dog
barks woof, etc.

e Polymorphism means one object many forms. We can implement it in two ways:
(a) Compile Time (Method overloading)
(b) Run Time (Method overriding).

¢ Polymorphism in Java occurs when there are one or more classes or objects related to
each other by inheritance.

e In other words, it is the ability of an object to take many forms. Inheritance lets users
inherit attributes and methods, and polymorphism uses these methods for
performing different tasks. So, the goal is communication but the approach is
different.

e For example, you have a Smartphone for communication. The communication mode
you choose could be anything. It can be a call, a text message, a picture message, mail,
etc. So, the goal is common that is communication, but their approach is different.
This is called Polymorphism.

e For implementing polymorphism in inheritance, method overriding is used.
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Program 1.1: Write a Java program to calculate area of circle and triangle.
(Use Method Overriding).
import java.util.*;
class Triangle
{
float a,b,h;
Triangle(float b,float h)

{
this.b=b;
this.h=h;
}

void area()

{
a=0.5f*b*h;
System.out.println ("Area of Triangle Is " + a);

}

class Circle extends Triangle

{
float r;

Circle(float b, float h, float x)

{
super(b,h);
r=x;

}

Program 1.2: Extending Classes and Inheritance.
void area()
{
super.area();
a=3.14f*r*r;
System.out.println("Area of Circle Is " + a);

}
class MethOver
{
public static void main(String args[])
{
float b,h,x,r;
Scanner ob=new Scanner (System.in);
System.out.println ("Enter the values for B, H and R");
b=ob.nextFloat ();
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h=ob.nextFloat ();
r=ob.nextFloat ();

Circle obj=new Circle (5,6,7);
obj.area();

}
Output:
Enter the values for B, H and R
5
6
7
Area Of Triangle Is 15.0
Area Of Circle Is 153.86002

Inheritance

e When one object obtains all the properties and behaviors of a parent object, it is
known as inheritance. It provides code reusability. It is used to achieve runtime
polymorphism.

Fig. 1.4: Real Time implementation of inheritance
e Inheritance is one of the most important features of Java.
e The process by which one class acquires the properties (data members) and
functionalities (methods) of another class are called Inheritance.
o Child Class: The class that extends the features of another class is known as Child
class, Sub class or Derived class.
o Parent Class: The class whose properties and functionalities are used (inherited)
by another class is known as Parent class, Super class or Base class.
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Inheritance is a mechanism in which one object acquires all the properties and
behaviors of a parent object. The idea behind inheritance is that you can create new
classes that are built upon existing classes. When you inherit from an existing class,
you can reuse methods and fields of the parent class.

Java does not support to the Multiple inheritance.

Use of Inheritance in OOP:

The use of inheritance is to provide the reusability of code so that a class has to write
only the unique features and rest of the common properties and functionalities can
be extended from another class.

Mostly we use inheritance, so that, we can use specific portions of code and can
modify certain features according to our need and this can be done without any
complexity. Inheritance provides flexibility in our code to reuse it from base class to
required derived class. A child class can override properties of base class without
rewriting code in the same class again and again.

Inheritance is implemented by using extends keyword in Java.

Syntax:
class Child-class-name extends Parent-class-name
{
//methods and fields
¥

Program 1.3: Write a Java program for the implementation of Inheritance.

class Teacher

{
String designation ="Teacher";
String collegeName="DPU";
void does()
{
System.out.println ("Teaching");
}
}
class JavaTeacher extends Teacher
{

StringmainSubject="Computer";
public static void main(String args[])

{
JavaTeacher obj=new JavaTeacher ();
System.out.println (obj.collegeName);
System.out.println (obj.designation);
System.out.println (obj.mainSubject);
obj.does ();

}



