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» A Class 1s a user defined blueprint or prototype from which objects are created. It represents the set of properties or methods

that are common to all objects of one type. A class in Java can contain:

* Fields

*  Methods

*  Constructors
* Blocks

e Nested class and interface

S¥ state or field
private int gear

S behawvior or method
— T 5 T -y L4 oy Y

System.out.pr

In the abowve example, we have created a class named peBicycle . It contains a field named

gear  and a method named brakingc)
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OBJECT

» An Object is called an instance of a class. For example, suppose Bicycle is a class then MountainBicycle, SportsBicycle, TouringBicycle, etc.
can be considered as objects of the class. It is a basic unit of Object-Oriented Programming and represents the real life entities. An object
consists of:

» State: It is represented by attributes of an object. It also reflects the properties of an object.
» Behavior: It is represented by methods of an object. It also reflects the response of an object with other objects.

» Identity: It gives a unique name to an object and enables one object to interact with other objects.
Here is how we can create an object of a class.

className object = className({ ) ;

fFf Tor Bicycle class

Bicycle sportsBicycle Bicycled():

Bicycle touringBicycle = Bicycle();

We hawve used the new keyword along with the constructor of the class to create an object.

Constructors are similar to methods and hawve the same name as the class. For example,
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Java programming Languagé

Some buzzwords for Java

“Write Once, Run Anywhere”

Simple

Object oriented
Distributed
Multithreaded
Dynamic
Architecture neutral
Portable

High performance
Robust

Secure
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public class HelloWorld {

public static void main(String[] args) {
System.out.println("Hello World!");
¥

Public: It is an Access modifier, which specifies from where and who can access the method. Making the main()

method public makes it globally available. It is made public so that JVM (Java Virtual Machine) can invoke it from

outside the class as it is not present in the current class.

Static: It is a keyword which 1s when associated with a method, makes it a class related method. The main() method is
static so that JVM can invoke it without instantiating the class. This also saves the unnecessary wastage of memory

which would have been used by the object declared only for calling the main() method by the JVM.
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public class HelloWorld {

public static void main(String[] args) {
System.out.println("Hello World!");

}

» Void: It is a keyword and used to specify that a method doesn’t return anything. As main() method doesn’t return
anything, its return type is void. As soon as the main() method terminates, the java program terminates too. Hence, it

doesn’t make any sense to return from main() method as JVM can’t do anything with the return value of it.

» Main: It is the name of Java main method. It is the identifier that the JVM looks for as the starting point of the java
program. It’s not a keyword.

»  String[] args: It stores Java command line arguments and is an array of type java.lang.String class. Here, the name of
the String array is args but it is not fixed and user can use any name in place of it.
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Declaring Variables

intitne= 1.

char ch = ‘A’ ;

String s = “Hello”;

Long L = new Long(100000) ;

boolean done = false;

final double pi = 3.14159265358979323846;
Employee joe = new Employee() ;

char [] a = new char[3];

Vector v = new Vector () ;
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Object Oriented Programming (OOPs)

Concept in Java

» As the name suggests, Object-Oriented Programming or OOPs refers to languages that uses objects
in programming. Object-oriented programming aims to implement real-world entities like
inheritance, hiding, polymorphism etc. in programming. The main aim of OOP is to bind together the
data and the functions that operate on them so that no other part of the code can access this data

except that function.
» OOPs Concepts:
» Inheritance
» Polymorphism
» Encapsulation

> Abstraction
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Inheritance in Java

* Java classes can be derived from other classes, thereby inheriting fields and methods from those classes. It is the
mechanism in java by which one class is allow to inherit the features(fields and methods) of another class.
% Super Class: The class whose features are inherited is known as superclass(or a base class or a parent
class).

¢ Sub Class: The class that inherits the other class is known as subclass(or a derived class, extended class, or

L)

child class). The subclass can add its own fields and methods in addition to the superclass fields and

methods.

*

¢ Reusability: Inheritance supports the concept of “reusability”, i.e. when we want to create a new class and
there is already a class that includes some of the code that we want, we can derive our new class from the

existing class. By doing this, we are reusing the fields and methods of the existing class.
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Inheritance in Java

package inheritance;

public class Animal{
private int age;
public woid mowve(){
System.out.print{"The Animal is mowving™);
¥
¥

class Cat extends Animal{
S5a method in the sub-class
public woid meow(){
System.out.print{"The Cat is meowing");
¥
¥

class Dog extends Animal{
S5a method in the sub-class
public woid bark({){

System.out.print{"The Dog is barking.")};
¥
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The Diamond Problem: - The problem with multiple
inheritance is that two classes may define different ways
of doing the same thing, and the subclass can't choose

which one to pick.

From the code, we see that: On calling the method fun()
using Test object will cause complications such as
whether to call Parent1’s fun() or Child’s fun() method.

Therefore, in order to avoid such complications Java

does not support multiple inheritance of classes.

Simplicity: - Multiple inheritance is not supported by
Java using classes , handling the complexity that causes
due to multiple inheritance is very complex. It creates
problem during various operations like casting,
constructor chaining etc. and the above all reason is that
there are very few scenarios on which we actually need
multiple inheritance, so better to omit it for keeping the

things simple and straightforward.

GrandParent

[\

/ \

Parentl Parent2
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Sy b Grand parent class in diamond
class GrandParent
i
wolid fuan ()
i
System.out ..println ("Grandparent™) ;
}
}
Sf First Parent class
class Parentl extends GrandParent
{
wold fuan ()
{
System.out.println ("Parentl™) ;
}
}
/f Second Parent Class
class Parent2 extends GrandParent
i
wolid fuan ()
i
System.out ..println ("Parent2™) ;
}
}
Ff Error
S/ classes
class Test extends Paremtl, Parentz2
{

Test is inheriting from mmltiple

pubklic static wvoid main(String args[])
{

Teﬁt t = mew Test ()

tc.fan() -



Polymorphism in Java

» Polymorphism refers to the ability of OOPs programming languages to differentiate between entities with
the same name efficiently. This is done by Java with the help of the signature and declaration of these

entities. It allows us to perform a single action in different ways.

public class Sum {
> Example O AY This sum takes two int parameters
public int sum{int x, int w)
{
return (X + v}
¥
¢ This sum takes three int parameters
public int sum({int =x, int ¥, int =)
{
returm (X + ¥ + =) :
¥
AY This sum takes two double parameters
pulklic doubkle sum(doubkle x, double y)
{
return (X + v}
¥
pukblic static woid main(String args[])
{
Sum = = new Sumi() ;s
Syvstem.out.printlni(s.sum (10, 20))
Syvstem.out.println(s.sum (10, 20, 30)):
System.out.printin(s.sum(10.5, 20.5)):

H
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Encapsulation in Java

»  Encapsulation is defined as the wrapping up of data under a
single unit. It is the mechanism that binds together code and
the data it manipulates. Another way to think about
encapsulation is, it is a protective shield that prevents the
data from being accessed by the code outside this shield.

» Make the instance variables private so that they
cannot be accessed directly from outside the
class. You can only set and get values of these

variables through the methods of the class.

» Have getter and setter methods in the class to

set and get the values of the fields.

>  Example :-

Made By Ankit Gupta

class EmployeeCount

1
private int numOfEmployees = @;
public void setNoOfEmployees (int count)
{
numOfEmployees = count;
}
public double getMoOfEmployess ()
{
return numOfEmployees;
}
h
public class EncapsulationExample
1
public static wvoid main(String args[])
{
EmployeeCount obj = new EmployeseCount ();
obj.setNoOfEmployees(5613);
system.out.println{”No Of Employees: "+(int)obj.getNoOfEmployees());
h
h
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Abstraction in Java

Data Abstraction is the property by virtue of which only the essential details are displayed to the user. The trivial or the non-essentials units

are not displayed to the user. Ex: A car is viewed as a car rather than its individual components.

It may also be defined as the process of identifying only the required characteristics of an object ignoring the irrelevant details. The

properties and behaviours of an object differentiate it from other objects of similar type and also help in classifying/grouping the objects.

Example :-

S yfabstract class
abstract class Animal{
S rfabstract method

public abstract woid animalSocund{);

¥
public class Dog extends Animal{
public woid animalSownd){
System.out..println™koof™]) ;
¥
public static woid main(String args[]1)1{
Animal obj = new Dog();
obj.animalSsound ) ;
iy
¥
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Interface in Java

» Like a class, an Interface can have methods and variables, but the methods declared in an interface are by

default abstract (only method signature, no body).

/7
0’0

R/
0‘0

R/
0‘0

Interfaces specify what a class must do and not how. It is the blueprint of the class.

An Interface is about capabilities like a Player may be an interface and any class implementing Player
must be able to (or must implement) move(). So it specifies a set of methods that the class has to

implement.

If a class implements an interface and does not provide method bodies for all functions specified in the

interface, then the class must be declared abstract.

A Java library example is, Comparator Interface. If a class implements this interface, then it can be used

to sort a collection.
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It is used to achieve total abstraction.

Since java does not support multiple inheritance in case of class, but by using interface it can achieve multiple

inheritance .
It is also used to achieve loose coupling.

Interfaces are used to implement abstraction. So the question arises why use interfaces when we have abstract

classes?

The reason is, abstract classes may contain non-final variables, whereas variables in interface are final, public

and static.
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Interface

package inheritance2;

public interface Animal {
public void move();
public void eat();

¥

class Dog implements Animal
{
public void move() {
System.out.println{"The

¥
public void eat() {

System.out.println(“The
¥
¥

class Cat implements Animal

{

public void move() {
System.out.println(“The

¥
public void eat() {

System.out.println{"The
¥

Dag

Dog

Dog

Dog

is

is

is

is

moving.");

eating.");

moving.");

eating.");
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“Multiple Inheritance”

package inheritance2;

public interface Bird {
public woid fT1ly();
b

interface MythologicalCreature{
SMythological Creatures can speak human languages
public woid speak();

}
I

class Horse {
public woid run(}{
System.out.println{”The Horse is running™);
b

b
class Pegasus extends Horse implements Bird, MythologicalCreature{
public wvoid f1ly{){

System.out.println{”The Pegasus is running™);
¥

public woid speak(){
System.out.println{”The Pegasus is speaking human languages™);
b
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Basic Syntax

»  About Java programs, it is very important to keep in mind the following points.
«» Case Sensitivity — Java is case sensitive, which means identifier Hello and hello would have different meaning in Java.

% Class Names — For all class names the first letter should be in Upper Case. If several words are used to form a name of the class, each
inner word's first letter should be in Upper Case.

Example: class MyFirstJavaClass

«»  Method Names — All method names should start with a Lower Case letter. If several words are used to form the name of the method,
then each inner word's first letter should be in Upper Case.

Example: public void myMethodName()

¢ Program File Name — Name of the program file should exactly match the class name.
But please make a note that in case you do not have a public class present in the file then file name can be different than class name.
It is also not mandatory to have a public class in the file.

Example: Assume '"MyFirstJavaProgram' is the class name. Then the file should be saved as 'MyFirstJavaProgram.java'

** public static void main(String args[]) — Java program processing starts from the main() method which is a mandatory part of every

Made By Ankit Gupta 19
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Click on “File” from the Menu Option and then click on “New Project” or You can open it by shortcut :- “Ctrl

+ Shift + N”.

Then Select “Java” from Categories and “Java Application” from Projects or select another according to the

Project Need. After this, Click on “Next”.

In Third Step give your “Project Name” and “Project Location” and Click on Check Box Button if you want to
create “Main Class” Automatically or uncheck it ,if you want to create it manually later. Then Click on

“Finish” Button for finishing the creation of the project.
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W New Java Application

Steps Choose Project Steps Name and Location
1. Choose Project Q, Filter: 1. Choose Project Project Mame: JavaExamples
2 . 2. Name and Location
Categories: Projects: Project Location:  |C:\cygwins4home \ankitgupta 2410 Browse. ..
- A| |& Java Application
,,,,, )} Javar @ Java Class Library Project Folder: C:cyawing4thome \ankitgupta2410\JavaExamples
-[)} Javaiieb @ Java Project with Existing Sources
..... 1 TavaEE &y Java Free-Form Project
P [] Use Dedicated Folder for Storing Libraries
-/ )} HTMLS/JavaScript
-[)} Java ME Embedded Libraries Folder: Browse...
""" L JavaCard Different users and projects can share the same compilation
1)) Maven libraries (see Help for details).
----- ) PP
<\ Groovy
..... ) clet+ v Create Main Class |javaexamples, JavaExamples
Description:

Creates a new Java SE application in a standard IDE project. You can also generate & main dlass
in the project. Standard projects use an IDE-generated Ant build script to build, run, and debug
your project.

< Back Mext = Finich Cancel Hel
; <ma | [T

Cancel Help
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Starting Program

12
13
14
15
16
17
15
1L
20
21
22

public class JavaExamples

i

poblic static void main(Sctring[] args) {
TE s
Then we hawve to use println instead of print

Svstem.ocut.println ("Welcoms ™) ;

System.ocut.print ("to the ")

System.ocut.println("Java fApplication™) ;

is

used to

u want to give line break at the end of the Print statement:-—

print

th

e

@ Output - JavaExamples {run) X |

el SRR

by .5

HWelocome

to the Jawva Application

BUILD SUCCESSFUL {(total time: 0 seconds)
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1= is a class in java.util package used for obtaining the input of the rimicive cocypes
13 imet, doubklese, etc. and strings.

14| =1 dJawva.util.Scanner;

15 class UserInpuatc {

16 public static vold main(String[] axrzro=s)

17| =1 i

1= Scring name;

15 int age:

20 v &y Scanner olxject named inputDewvice is declared.

21 Scanner imputDevice = new Scanner (System. in) ;

22 System.out.print ("Pleass snter wour nams > ™) ;2

23 SE* The nextlLine () metcthod is used with inputDewvice to retriewe a line of tcextc
24 from the kevyvboard and store it inm the mame wariable. ®)f

25 name = inputDevice.nextLine() ;

26 Svstem.ont.print ("Please enter wour age >> ™) ;

27 % The nextIntc () metcthod is used with inmputDewvice Tto retcriewe an intceger

258 from the kevboard and store it in the age wariakle . ®/f

29 age = inputDevice.mextInt ()

30 System.ount.println ("Your namse is " 4+ mame 4+ " and ywvon are " 4+ age 4+ " years old. ™) ;
31 = ¥

32 ¥

33

@ Output - JavaExamples {run) = |

u:} ruarn -

[:I> Pleasese enter your name == Enkit

Flease esenter your age => 10
I_I Tour name is Bnkit and you are 10 years old.
(=] BUILD STCCESSFUL {(total time: 2 seconds)
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First Dialog in Java

12 S/For importing whole swing library module ,this code is used -
13 Slimport javax.swing.*;
14 S/For importing particular swing library modul

i
-
it
5
I
0]
{
[u]
0O,
m
I
0]
|3
1]
T
o,
|

15| £ import javax.swing.JOptionPane;
16 public class FirstDialog

17 {

18 public static void main(String[] arcs) (:) First Java Dialog
1% {

20 JoptionPane . showMessageDialog(nmll, "First Java Dialog™); OK
21 i Used for Older Verison of Jdk for Destroying Applet Programs.

22 ' For Newer Jdk Versions ,it i=s not
23 Iy System.exit (0);

24 }

25 }
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import javax.swing. JoOptcionPane;?
public class UserllameDialog {
public static wvoid main(Stcringl[]

i

args)

String result,resultl;
’ alog box asks a response.

puat di

creatc
iputDialog () methe
result = JOoptionPane.showInpuntDialog(nmll, "What is wyour name?") ;
"Hello, ™ + resualt 4+ ™!™)

JoptionPane . showMessageDialogi(nnull ,

JOoptionPane . showInponitfDialog(nmmll, "What i=s wyour area code?", "hrea code information™,
JoptionPane . INFORMATTON MESSAGE)
JOoptionPane . showMessageDialog(nmll, "Hello, "™ 4+ resultl +

QUESTION MESSAGE WARNING MESSAGE INFORMATION MESSAGE

mymy -

Area code information

Area code information

Area code information

What is your area code?
1121005]

What is your area code?
| 1121005]

- What is your area code?
1121005]

OK Cancel

OK Cancel

OK Cancel

23
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Confirmation Dialog

import javax.swing.JOptionPane;
S/Program will return trus or false

public class ConfirmDialog {
public static wvoid main(String[] arcgs)

{
int selection;
boolean isYes;
selection = JoptionPane.showConfizmDialog(mmll, "Do you want to upgrade to first class?");
is¥es = (selection == JOptionPane.YES OPTION) ;
JoptionPane . showMessageDialog (mmll, "You responded " + isYes);
}

Select an Option

? Do you want to upgrade to first class? ® You responded true

Yes No Cancel OK
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Concatenation

11
12
13
14
15
1é
17
1ls
15
20
21
22
23
24

[ import javax.swing.JOptionPane:
public class Concatenation

i
public static void main(String[] axzos)
= { ® - :
int billingDate = 5: Every bill is due in 30 days
Syvstem.out.print ("Bills are sent onn day ") 2
Syvzrtem.out.print (LillingDate) »
System.out.println(™ of the month™) ;
Svstem.ocut.println("Next kbill: Octolker ™ 4+ billingDatce):
int credicDays = 30;
JoprionPane . showMessageDialog(nmll, "Ewvery kill is due in " + creditDays + " davys")
- }
}

E Output - JavaExamples (run) &2 =

w0 ¥ ¥

riam:
Bills are sent on day 5 of the month
MNext kbill: Octokber S
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Type Conversion

12 FiAfConversion of Doukble into integer ,long ,byvte or vice—-versa
13 public class TypelConversion {

14 public static wvold main(Stringl[] arzgc=s)

15| [=] i

1& doable d = 323.142;

17 Srexplicit type casting

18 long 1 = ([(long)d;

19 int i = (imt)d;

20 byte &b = (byte)d:

21 Svsten.ocut.println{("Doulkle wvaluse = "4+d) ;
22 Syvstem.ocut.println("Long wvalus = "4+1) ;
23 Syvstem.out.println("Int wvalue = "4+i) ;

24 SvEtem.out.println("Byvce wvalue = "+b) ;
25 i exampleZ () -

2a - ¥

271 =1 static void example2 () {

E Output - JavaExamples (run) > |

[:{:} rim -

D&} Double walue = 323.142
Long wvalue = 323

|~ | Int wvalue = 323

%‘% Byte wvalues = &7

BUILD STTCCESSFUL (total time: 0 seconds)
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1=
13
14
15
1l&
17
1=
14
20
21
22
23
24
25
26
27
238
29
30
31
32
33
34
35
36
37
33
39
40

Method Calling

poblic class MethodCalling {
public static vold main(Scring[] arzros)

i

i

myStaticMethod() ; /) CTall the static method

myPullicHMaethod () s This would compile an =
MethodCalling myOkbd = new MethodCalling () o /7 Create a obiject of Main
myChj myPobliocMethod () ; /) Call the pulklic method on the okbkject
System.ont.println ("Accessing Obhjects From Within Same Class => ") :»
myQld . speed (200) 2
SecondClass secondclass — new SecondClass(); /) Create a SscondlClass
SvEstem..out.println ("Accessing Obhjects From Second Different Class =3
scecondclass .. follThrottlae () - A Call the fullThrottle () method
secondclass . .speaed (200) - " Call the speed() method

Scatic method
s=tatic void mvStaticMethod()

Fua

Syvstem.ount.printIn{("Static methods can be called without creating ockjscts"™)

21ic method

polklic vold myPoblicMethod ()

i

Svstem.oot.println {("Puklic methods mast kbe called by creating okbjectcs™) ;

Create a speced() method and add a paramseter

poblic vold =speed(int maxSpesed) {

Syvstem.out.println ("Max speed is: " 4+ maxSpeed) -

Made By Ankit Gupta

29



12
13
14
15
lé
17
1&
15
20

public class SecondClass {
public volid fullThrottle() {
System. out.println("The car is guhng as fast as it can!™);
}
public vold speed(int ma=xSpeed) {
System.ocut.println("Max speed is: " 4+ maxSpeed):;

@ Output - JavaExamples (run) > |

run:
Static methods can be called without creating okjects
Public methods must be called by creating objects

Beocessing Objects From Within Same Class ==

T

Max speed is: 200

Aoocessing Cbjects From Second Different Class ==
The car is going as fast as it can!

Max speed is: 200

BUILD SUCCESSFUL (total time: 0 seconds)
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Constructor

as

13 u use a to create new objects often with parameters specifyving the initial state
14 AFAfor other important information akbout the object
15 J//Parameterized Construactor.
16 public class ConstructorExample {
17 i data members of the class.
18 int modelYear:
15 String modelName !
20 S* constructor would initialize data members with the wvalues of passed argumentcs
21 while obkject of that class created. *
22 iy Constructor with two arguments
23 public ConstroctorExample (int vear, String nams) {
24 modelYear = wvear;
25 model Nams = name;
26 ¥
27 s Constructor with one argument
28 public ConstructorExample (int veax) {
29 modelYear = vear:s
30 ¥
31 public static wvoid main(String[] arg=s) {4
32 s this would invoke the parameterized constructor.
33 ConstructorExample myCar = new ConstroctorExample (1269, "Mustang™):
34 System.out.println ("ConstructorExample with two argumsnts = " 4+ myCar.modelYear + " " 4+ myCar . .modelName)
35 ConstructorExample myCarl = new ConstroctorExample (1931)
36 System.out.println ("ConstructorExample with one argumsent = " 4+ myCarl modelYear) ;
37 ¥
38 ¥
@ Cutput - JavaExamples (run) |
u> rumn:
u> ConstructorExample with two arguments = 15%€5% Mustang

ConstructorExample with one argument = 1981 Made By Ankit Gupta 31
|_| BUILD SUCCESSFUL (total time: 0 seconds)



12
13
14
15
16
17
1s
1%
20
21
22
23
24
25
26
27
28
24
30
21
32
2
34
25
36

public class Employvese {
private int empNam;
private String emplastNames:
private String empFirstName:
private douoble empSalary:
poklic int getEmpNOm ()
i
retorn empNam;
¥
poblic void setEmpHuom(int =mp)
i
empNOm = =mp,;
¥
public String getEmplastHame ()
i
retorn emplastName
¥
pauiklic voilid setEmplastHName (String
i
emplastName = name;
¥
pulxlic String getEmpFirstName ()
i

retorn empFirstHName

Made By Ankit Gupta

name )}

a7
38
39
40
41
42
43
44
45
45
47
43
45

public void setEmpFirstName (String name)
{
enpFirstName = name;
}
public donbkle getEmpSalary()
{
return empSalary:
}
public void =setEmpSalary (donble =zal)
{
empSalary = =zal;

¥



Getter Setter — Main Class

14
15
1€
17
13
15
20
21
22

23
24
25
28
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
48
47
43

=

poblic class GetterSettcer {
public static woid main(Stcring[] axrgs)

¥

Emploves clerk — new Employee () :
Employvese driver = new Employvee () ;
clerk.setEmpNom (345) ;
clerk.setEmpSalary (20000) »

driver .setEmpNom (S5&7) ;
driver.setEmpSalary (30000) 7

1

System.out.println ("The clerk's details are " 4+ clerk.getEmpNum() +
r's details are " + driver.getEmpNumi()+ "

es is declared.

Emprl

Employes myEmployes;?

Walue retu d from gecEmpl

myEmployves = getEmployveseDatal) :

displayEmpl] oyee (myEmploves) 2

ecsDatca ()

object is passed to displ

and " 4+ driver.getEmpSalary()):

public static Emplovyves getEmployeceData() {

¥

public static woid displayEmployese (Employes an

i

Eeturn type is Empl ree .
Emnplovyvese tempEmp = new Emplovee () !
int id:
donble sal;
Scanner input = new Scanner (System.in) ;
System.out.print ("Enter employee ID >> "} ;
id = input.nextInt () :
tempEmpD .. setEmpNam (id) -
Syvstem. cout.print ("Enter employves salary => ")
s=al = input.nextDouoble () 7

tcenpEmnp .. setEmpSalary (sal) ;
return tempEmp;

System.out.println ("\nEmployes #F™

+ anEmp.getEmpNom() + " Salarwy is=

Made By Ankit Gupta
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"

and " + clerk.getEmpSalary () +

+ anEmp .getEmpSalary () ) ;

"

and the drive+
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Getter Setter — Output

E Output - JavaExamples (run) X |

rumn:

The clerk's details are 345 and 40000.0 and the driver's details are 5&7 and 30000.0
Enter employee ID => T&58

Enter employee salary >> 50000

2 BT

Employee $7&58 Salary is 50000.0
BUILD SUCCESSFUL (total time: 11 seconds)
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THANK YOU!!
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