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Java Programming

Introduction to OOPS:

Acronym of OOP: Object Oriented Programming.

Languages like Pascal, C, FORTRAN, and COBOL are called procedure oriented
programming languages Sincetiese languages, a programmer uses procedures or functions
to perform a task When the programmer wants to write a program, he will first divide the task
into separate sub tasks, each of which is expressed as functions/ procedures This approach is
calledprocedure oriented approach.

The languages like C++ and Java use classes and object in their programs and are

called Object Oriented Programming languages The main task is divided into several modules
and these are represented as classes Each classfoam geme tasks for which several

methods are written in a class This approach is called Object Oriented approach

Points to be noted;:

0 Focuses on objects and data

O It provides security.

0 BottomUp approach.

0 Implements real world entities like objects,clsstc.
0 Fast and easier to execute.

0  Code reusability

OOP Concepts:

There are 6 OOP Concepts:

0  Object.

0 Class.

0  Polymorphism.

0 Inheritance.

0  Encapsulation.

O  Abstraction.
Classes:

Classes and objects are the two main aspects of abjeoted programming.
Class: It is a userdefinedblueprint or prototype from which objects are created.
Or
A collection of objects is called Class.
It represents the set of properties or methods that are common to all objects of one type.
0 Class is a logical entity.
0O |t d ocoassimedahy space.

O«
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0 Eg: Car, Fruit, Birds etc

Data |
Abstraction Inheritance

Encapsulation|  [Polymorphism
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In objectoriented programming, a class is a programming language construct that is used as a
blueprint to create objects. This blueprint includes attributes and methods that the created objects
all shareUsually, a class represents a person, place, or thinig an abstraction of a concept
within a computer program Fundamentally, it encapsulates the state and behavior of that which it
conceptually represents It encapsulates state through data placelcaltkl member variables;

it encapsulates behavior through reusable code called methods.

Syntax:
class<class_name>

{

Properties (variables);
Actions (methods);
}
eg: classStudent{
int rolINo; //properties- variables
String name;
void display () {//methods actions
System.out.printin ("Student Roll Number is: " + rolINo);
System.out.println ("Student Name is: " + name);

Note
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O«

Variables inside a class are called as instance variables.
Variables inside a method are called as method variables.

Object:
0 Aninstance of class is called object.
Or
Any entity that has state and behavior is known as an object.

An object contains an address and takes up some space in memory

O«

O¢ O«

Ex:

Car

Rolls Royce
Audi
Ferrari

Polymorphism:

O If one task is performed idifferent ways, it is known as polymorphism.

O Polymorphism i s amaByMophsmiliftererd formsoe A Pol vy
0 InJava, we use method overloading and method overriding to achieve polymorphism.

Ex:

Java Polymorphism 2

Vidvan
J} : Your ID,
e > ‘ Please!
Security Guard y Good
Morning Sir!

Inheritance:

0  When one object acquires all the properties and behaviors of a parent object, it is known
as inheritance.

0 Creates new class from existing class.Super class/Base-etaBarent class, Sub class
--> Child class.

Welcome
Ma’am!
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fie x t e kegwsordl is used to inherit baskass properties & methods to child class.
It uses an ISA relationship.

Types of inheritances

Single

Multilevel

Hierarchical

Multiple

Hybrid

OB WM P oo o

Note: Multiple inheritance in Java is not supported using classes.

Advantages

1. Code reusability.
2. Runtimepolymorphism(Method Overriding).
Ex:

Parents

=y ' b
=
T,
S
et sjusred

Child

Encapsulation:
0  Worapping up of code and data in to sing unit is called encapsulation.

Advantages:
1. Data hiding.
2. Easyto test.
0 Ex:JavaBean.
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Class
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|t

Methods
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Variables

Abstraction:

0  Hiding the implementation details & showing orfiyctionality.
0  Can achieve by using abstract class & interface.

Advantages

1. Reduces complexity.
2. Increases security.
0 Ex:ATM

History of Java:

Important points:

0 James Gosling Chris Wart, Ed Frank, Mike Sheridan, and Patrick Naughton
initiated the Java language project in June 1991. The small team of sun engineers called
Green Team

0  Bill Joy, Arthur Van Hoff, Jonathan Payne, Payne Yellin and Tim were key Contributors.
0  FromC, Java derives syntax & OOP features frGmt.
O Firstly,itwas n amé&mendako il atOAKO absy iGr een project.
O In 1995 rlJAVWamedecassie OAK is already a trad
O Initially developed by James Gosling at Sun Microsystems and released in 1991.
0  ProvidesWORA (Write Once, Run Anywhere).
0 JamesGosling developed Suitable Languadeatrick Naughton developed Graphics,
Bill Joy developed Web Browser.
0  1stversion of Java 1.0 released on 1996.

Brief History:

In 1990, Sun Micro Systems Inc (US) was conceived a project to develop software for
consume electronic devices that could be controlled by a remote This project was called
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Stealth Project but later its name was changed to Green Project In January 1991, Project
Manager James Gosling and his team members Patrick Naughton, Mike Sheridan, Chris
Wrath, and Ed Frank met to discuss about this project Gosling thought C and C++ would
be used to develop the project But the problem he faced with them is that they were
system dependent languages The trouble with C and C++ (and most other languages) is
that they are designed to be compiled for a specific target and could not be used on
various processors, which the electronic devices might use James Gosling with his team
started developing a new language, which was completely system independent This
languagewas initially called OAK Since this name was registered by some other
company, later it was changed to Java James Gosling and his team members were
consuming a lot of coffee while developing this language Good quality of coffee was
supplied fromaplacetal ed AJava | sl and Hence they fi
Java The symbol for Java language is cup and saucer Sun formally announced Java at
Sun World conference in 1995 On January 23rd 1996, JDK10 version was released.

Java is a Platforrmdependentlanguage.

0
0

Java is an Object Oriented Language, used to develop Internet applicationations.
Provides security against eavesdropping, tampering, impersonation.

JVM(Java Virtual Machine): it is a specification that provides a runtime
environment in which Javbytecode can be executed.

What is JVM?

1.

It is a A specification where the working of Java Virtual Machine is specified. But the
implementation provider is independent to choose the algorithm. Its implementation has
been provided by Oracle and other companies.

2. Itis an implementation knownas JRE (Java Runtime Enviroant).
It is aRuntime Instance Whenever you write java command on the command prompt to
run the java class, an instance of JVM is created.
What it does

Main tasks of JVM are:

3 Loads code

3z Verifies code

3  Executes code

3z Provides runtime environment

JVM providesdefinitions for the:

Memory area

Class file format
Register set
Garbagecollected heap
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b Fatal error reporting etc.

JVM Architecture

Java
Runtime Classloader
Memory Areas
System Allocated by
/ s

Mative
P
= Method

Register
Stack

- Mati
Execution ative Java

Method :
Engine “ Native

Interface Libraries

Let's understand the internal architecture of JVM. It contains classloader, memory area, execution engine etc.
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1.Classloader

First of all, the .java program is converted into a . class file consisting of byte code instructions by the
Java compiler. Remember, this Java compiler is outside the JVM.

Now this class file is given to the JVM. In JVM, there is a modaigfogram) calledlass loader sub
system which performs the following functions:

0 First of all, it loads the .class file into memory.

0 Then it verifies whether all byte code instructions are proper or not. If it finds any instruction
suspicious, the exation is rejected immediately.

0 Then it verifies whether all byte code instructions are proper or not. If it finds any instruction
suspicious, the execution is rejected immediately.

0 If the byte instructions are proper, then it allocates necessary memexgdate the program.

This memory is divided into 5 parts, called run time data areas, which contain the data and results
while running the program.

These areas are as follows:

Classloader is a subsystem of JVM which is used to load class files. Whergenuan the java program, it is
loaded first by the classloader. There are three-iudlassloaders in Java.

1. Bootstrap ClassLoader This is the first classloader which is the super class of Extension classloader.
It loads thert.jar file which contains all class files of Java Standard Edition like java.lang package
classes, java.net package classes, java.util package classes, java.io package classes, java.sgl package
classes etc.

2. Extension ClassLoader This is the child classloadef Bootstrap and parent classloader of System
classloader. It loades the jar files located in$igievVA_HOME/jre/lib/ext directory.

3. System/Application ClassLoader This is the child classloader of Extension classloader. It loads the
classfiles from classpat By default, classpath is set to current directory. You can change the
classpath using-€p" or "-classpath” switch. It is also known as Application classloader.

These are the internal classloaders provided by Java. If you want to create your owadegsgbu need to
extend the ClassLoader class.

2. Class(Method) Area

Method area is the memory block, which stores the class code, code of the

0 variables, and code of the methods in the Java program. (Method means functions written in a
class)

Class(Method) Area stores palass structures such as the runtime constant pool, field and method
data, the code for methods.

3. Heap

@]

O«

0 This is the area where objects are created. Whenever JVM loads a class, a method and a
heap area are immediately creaited.
0 Itis the runtime data area in which objects are allocated
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4. Stack

~

0 Method code is stored on Method area. But while running a method, it needs. some more
memory to store the data and results. This memory is allotted on Java stacks.

0 So, Java stacks are memory areas where Java methods are executed. While executing

methods, a separate frame will be created in the Java stack, where the method is

executed. JVM uses a separate thread (or process) to execute each method.

5. Program Counter Register

These are the registers (memory areas), which contain memory address of the instructions of the
methods. If there are 3 methods, 3 PC registers will be used to track the instructions of the
methods.

6. Native Method Stack

Java methods are exeatditen Java stacks. Similarly, native methods (for example C/C++ functions) To
execute the native are executed on Native method stacks. methods, generally native method libraries (for
example C/C++ header files) are required. These header files are lawdimmhaected to JVM by a

program, called Native method interface.

7. Execution Engine

0 Execution engine contains an interpreter 3iid (Just In Time) compiler, which are
responsible for converting the byte code instructions into machine code so that the
processor will execute them.

0 Most of the JVM implementations use both the interpreter and JIT compiler
simultaneously to convert the byte code. This technique is also adbgdive
optimizer.

It contains:
1. A virtual processor
2. Interpreter: Read bytecode stream then execute the instructions.

3. Just-In-Time(JIT) compiler: It is used to improve the performance. JIT compiles parts
of the byte code that have similar functionality at the same time, and hence reduces the
amount of time needed for mpilation. Here, the term "compiler” refers to a translator
from the instruction set of a Java virtual machine (JVM) to the instruction set of a
specific CPU.

8. Java Native Interface

Java Native Interface (INI) is a framework which provides an interfaceommunicate with another
application written in another language like C, C++, Assembly etc. Java uses JNI framework to send output to
the Console or interact with OS libraries.
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JRE(Java Runtime Environment):

0  Set of software tools which are used for developing Java applications.
0 Itis used to provide the runtime environment.

0 Itis the implementation of JVM.

o |

Set of libraries
e.g. rt.jar etc.

Other files

JRE

Xists.

It also includes:
b Technologies which get used for deployment suckaaa Web Start.
b Toolkits for user interface like Java 2D.

b Integration libraries like Java Database Connectivity (JDBC) and Java Naming and
Directory Interface (JNDI).

Libraries such as Lang and util.

Other base libraries like Java Management ExtensionX)JMva Native Interface (JNI)
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and Java for XML Processing (JAXS).

JDK(Java Development Kit)

O« O« O

Used to develop Java Applications & Applets.
It physically exists.
JDK is an implementation of any one of the below given Java Platforms.

3z  Standard Editiodava Platform
z  Enterprise Edition Java Platform
3 Micro

Edition Java Platform

Set of libraries
e e.g. rt.jar etc.
Development
JVM | tools e.g.
javac, java etc.

Other files

JRE

JDK

Differences between JDK, JRE, JVM

(0]

O« O«

JDKT Java Development Kit (in short JDK) is Kit which provides the environment to
develop and execute(run) the Java program. JDKki§@ package) which includes
two things

1. Development Tools(to provide an environment to develop your

java programs)

2. JRE (to execute your java program).
Note : JDK is only used by Java Developers.
JRE T Java Runtime Environment (to say JRE) is an insiatlapackage which
provides environment to only run(not develop) the java program(or application)onto
your machine. JRE is only used by them who only wants to run the Java Programs i.e.
end users of your system.
JVM i Java Virtual machine(JVM) is a very imgant part of both JDK and JRE
because it is contained or inbuilt in both. Whatever Java program you run using JRE
or JDK goes into JVM and JVM is responsible for executing the java program line by
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line hence it is also known as interpreter

Java Runtime
Environment

Java Virtual |+ Library| ; pevelopment
Machine Classes Tools

JDK = JRE + Development Tool
JRE = JVM + Library Classes

Java Installation:
Step 1:Go tolink. Click on JDK Download for Java JDK 8 download.

Java SE 8

Java SE Bu271is the latest release for the Java SE B Platform.

* Documentation Oracle JDK

* |nstallation Instructions JDK Download

* Release Notes
Server JRE Download
* Oracle License

* Binary License JRE Download

* Documentation License P e (P e
* BSD License

Demos and Samples Download

[e [e[e e[

* Java SE Licensing Information User Manual
* Includes Third Party Licenses

* Certified System Configurations

* Readme Files
* JDK ReadMe
* JRE ReadMe

Step 2:Next,
0 Accept License Agreement

O«

Download Java 8 JDK for your version 32 bit or JBidownload for windows 10 64 bit.
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Solaris SPARC 64-bit 8875 MB ':i, jdk-8Bu271-solaris-sparcvPtar.gz
Solaris x64 (SVR4 package) 134.42 MB “ | jdk-8u271-solaris-x64.tar.Z
Solaris x64 92.52 MB ':i, jdk-Bu271-solaris-x64.tar.gz
Windows x86 154.48 MB ¥ jdk-8u271-windows-i586.exe
Windows x64 16679 MB W, jdk-8u271-windows-x64.exe

Step 3:

When you click on the Installation link the popup will be open. Click on | reviewed and accept
the Oracle Technology Network License Agreement

X

You must accept the Oracle Technology Network License Agreement for Oracle Java SE to download this software.

¥ |reviewed and accept the Oracle Technology Network License Agreement for Oracle Java SE

You will be redirected to the login screen in order to download the file.

Download jdk-Bu271-windows-x6d.exe ¥,

Step 4 Once the Java JDK 8 download is complete, run thdaiastall JDK. Click Next

Jawa SE Development Kit & - Setup — e

This wizard will guide you through the installation process for the JDK 8 Update 271

The terms under which this version of the software is licensed hawve changed.
Updated License Agreement

This version of the JDK no longer includes a copy of Java Mission Control (JMC]). JMC is now available as a
separate download.
Please visit hitps:./fwww.oracle.comyjavasesimc for more information

Mo personal information is gathered as part of our install process.
Details on the information we collect

[l Mext |‘ [ Cancel 1

Step5:Sel ect the PATH to install Java in Wi ndows
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ﬁ Java SE Development Kit 8 Update 271 (64-bit) - Custom Setup >

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description
-] =3 ~ | Development Tools Java SE Development Kit 8
......... g - | Source CDdE Update 271 {Eq—blt}l IndUdlng
' the JavaFX SDK and a private
+ =7 | Public JRE JRE. This will require 130MB on
your hard drive.

Install to:
C:\Program Files\Javaljdk1.8.0_271Y Change...

|| Mext = || Cancel

Step 6:0nce you install Java in windows, click Close

ﬁ Java SE Development Kit 8 Update 271 (64-bit) - Complete >

Java SE Development Kit 8 Update 271 {(64-bit) Successfully Installed

Click Mext Steps to access tutorials, APT documentation, developer guides, release notes
and more to help you get started with the JDK.

Mext Steps
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How to set Environment Variables in Java: Path and

Classpath

The CLASSPATHvariable gives location of the Library Files.
Step 1:Right Click on the My Computer and Select the properties

System and Security » System

Control Panel Home

View}ﬁc information about your cc

& Device Manager Wigllows edition
9 Remote settings , Windows 10 Home
@ System protection x

© 2019 Microsoft Corporation. All rights reser

9 Advanced system settings

System
Manufacturer: Microsoft Corpor
Processor: Intel(R) Core(TM)

Step 3:Click on Environment Variables
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Systemn Properties X

Computer Mame Hardware Advanced  System Protection  Femote

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects, processor scheduling, memary usage and virtual memaony

Izer Profiles
Desktop settings related to yvour signdn

Settings...

Start-up and Recovery
System start-up, system failure and debugging information

Settings...

Environment Variables. .. |

QK Cancel Apply

Step 4Click on new Button of User variables
Step 5:Type PATH in the Variable name

Edit User Variable x

Variable name: | PATH |

Variable value; | |

Browse Directory... Browse File... Ok Cancel

Step 6:Copy the path of the bin folder which is installed in JDK folder.
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This PC Local Disk (C:) Program Files Java jdk1.8.0_271 bin Copy address
Copy 55

B Name Yate e Copy address as text

o~ O appletviewer.exe 31-1 Delete history
loads

ments

le Drive

ot

Step 7: Paste Path of bin folder in Variable value. Click on OK Button.

MNew User Variable pd
Variable name: PATH
Variable value: - C\Program Files\Java\jdk1.8.0_271\bin

Browse Directory... Browse File... OK Cancel

Note: In case you already have a PATH variable created in your PC, edit the PATH variable to
PATH = <JDK installation directory> \bin;%PATH%;

Step 8:You can follow a similar process to set CLASSPATH.

MNew User Variable X
Variable name: CLASSPATH 9
Variable value: C\Program Files\Java\jdk1.8.0_271\lib

Browse Directory... Browse File... oK Cancel
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Step 9:Click on OK button

Environment Variables #
Liser variables for krish

Variable Value

CLASSPATH Ch\Program FilesJavaijdik1.8.0_27 1\lib

Onelrive Chllsershkrish\OneDrive

OneDriveConsumer ChlUsers\krish\Onelrive

PATH CHProgram Files\Javatjdk1.8.0_271\bin

TEMP ChUsershkrishAppDatatLocah Temp

TP Chlsershkrish\AppDatatLocal\Termp
Mew... Edit... Delete

System variables

Variable Value ~

ComSpec Chwindows\system3Nernd.exe

DriverData CAWindows\System32\Drivers\DriverData

MUMBER_OF PROCESSORS 8

05 Windows_NT

Path Ch\Program Files (xB6p\Common Files\Oracle\Java'javapath;Chwi...

PATHEXT ALOM; EXE; BAT,.CMD: VBS, VBE. 5, JSE.WSF.WSH; MSC

PROCESSOR_ARCHITECTURE AMDBE4

PROCFSSOR INFMTIFIFR Intelfd Family £ Madel 142 Stenning 10, Genuinelntel i
Mew... Edit... Delete

oK Cancel

Step 10: Go to command jmpt and typgavac command. List of options are displayed on
successful installation.
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How Java Differ from C & C++.

Comparison Index C++ Java
Platform- C++1s platform-dependent.  Javais platform-independent.
independent
Goto C++ supports Java doesn't support the goto
the goto statement. statement.
Multiple C++ supports multiple Java doesn't support multiple
inheritance mheritance. inherfitance through class. It can

be achieved by interfaces in java.

Operator C++ supports operator Java doesn't support operator
Overloading overloading. overloading.
Pointers C++ supports pointers. Java supports pointer internally.
Comparison Index C++ Java
Compiler and C++ uses compiler only. Javauses compiler and interpreter |
Interpreter both.
Call by Value and C++ supports both call by Java supports only call by value
Call by reference value and call by reference.  only.
Structure and C++ supports structures and  Java doesn't support structures
Union unions. and unions.
Thread Support C++ doesn't have built-in Java has built-in thread support.

support for threads.

Virtual Keyword C++ supports virtual Java has no virtual keyword.
keyword .

Object-oriented C++ is an object-oriented Javais also an object oriented
language. language.
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C is a Procedural Programming Language.

C was developed by Dennis M. Ritchie
1972.

It is a middlelevel language as it is bindin
the gaps between machine level and hi
level languages.

In the C declaration variables are declarec
the beginning of the block.

Free is a variable used for freeing the mem
in C.

C does not support threading.

C support pointers.

Memory allocation can be done by malloc.

Garbagecollectors need to manage manuall

C does not have a feature of overload
functionality.

Java

Java is an ObjedDriented language.

Java language was developed by Ja
Gosling in 1995.

It is a highlevel language because tl
translation of code takes place into mach
language, which uses a compiler
interpreter.

In Java, you can declare a variable anywhe

A compiler will free up thememory by
calling the garbage collector.

Java has a feature of threading.

Java does not support pointers.

Memory allocation can be done by a ni
keyword.

In Java, it is automatically managed by
garbage collector

Java supports method overloading.

Dept of CSE,RGMCET

Page2l



Java Programming

C offers support for call by value and call | Java onlysupports a call by value.
reference.

Structure of Java Program:

0  Comment level section.

0 Package section.

0  Import section.

0 Class or interface section.
0  Class with main method.

Comment level section:

Java has 3 types of comments:

Singleline comments. (// Single line comment )
Multiline comments. (/* Hello multiline

O¢ O«

0  Document level comments. (/** javadoc provides documentation level comments*/)
Package level section:

(@]

Collection of sinilar types packages, interfaces and subpackages.
Two types of packages:
1. Userdefined packages.
2. Predefined packages/Buitt package.
0  Built-in packages are java, lang, awt, javax, io, util, etc.
0 packageis a keyword in java

(@]

Syntax package packageame;
Ex: package mypack;

Import section:
O  import is java keyword.

w

O Theimport statement can beusedto import an entire package or sometimasgport
certain classes and interfaces inside the package.

SyntaX: import packagamame;

Ex: import java.util.*;
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Class orinterface section:
0  We can create aimterface or classin this section if required. We use therface or
class keyword to create an interface or class respectively.
Syntax: interface interface_namef}

Ex: interface abc{
void start();

}

Syntax: class class_namef}
Ex: classStudent {
int a,
}
Class with main method:
0  we define thamain() method. It is essential for all Java programs. Because the execution
of all Java programs starts from the main() method.
0  This method must be inside thes$. Here we create objects for class and call methods.

Syntax: public static void main(String args[])

Ex: classStudent {
public static void main(String argsl]){
//stmts

}
}

Simple Java Program:
6 Hello.java

EX: public classHello {

public static void main(String argsl]){
System. out.println(fAiHell o Worl do) ;

}
}

Compilation: javac Hello.java
Execution: java Hello
Different Notations of main( ):

public static void main(String argsl]) //default prototype
static public void main(String[]args) //swap positions

O«

(@]
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6  variant of string array argument:
3 public static void main(String[] args)

3z public static void main(String [Jargs)

0  public static void main(String[] hello) /instead of args we can write anything which is a
valid java identifier.

6  final public static void main(String... args) //var args

6  public static void main(inal String[] args) //final modifier

6  final public static void main(String argsl]) //final method

6  public synchronizedstatic void main(String[] args) //synchronized keyword

6  public strictfp static void main(String[] args) //to restrict floatiagoint calculations

6  final synchronized strictfp public static void main(String[] hello) /combination of all

6 main() can be overloaded.

Naming Conventions in Java:

6  Theclass/variable/method names must not contain any white space.

6  No special characters (!@#%"&*) are allowed to use in class/variable/method names
except$ and_.

6  Class/interface name should start with uppercase letters.

3z if the name contains multiple word$e 1st letter of the word must start with an
uppercase letter such HglloWorld .
6  Method names should start with lowercase lettexsstart(), stop(), run(), sleep(), etc.
3z If the name contains multiple words, start it with a lowercase letter followed by
an uppercase letter such amctionPerformed(), nextLine(), nextint(),
parselnt(), etc
6  Variable names must start with lowercase, special characters are not allowed.
sz If the nane contains multiple words, start it with the lowercase letter followed by
an uppercase letter suchfastName, lastName
0  Package name should be a lowercase letter such as java, lang.
3z If the name contains multiple words, it should be separated by Jasch as
java.util, java.lang.
6  Constant should be in uppercase letters suétEds YELLOW.
z If the name contains multiple words, it should be separated by an underscore( )
such aMAX_PRIORITY .
3z It may contain digits but not as the first letter.
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Data Types:
0  Data types specify the different sizes and values that can be stored in the variable.
6  There are 2 types of data type:

1. Primitive Data Types. (boolean, char, byte,short, long, int, float, double)
2. Non-Primitive Data Types. (Classes, Interfacksays)
0  Why is Java a strongly typed language?
3z Javais astrongly typed programminganguagebecause every variable must be
declared with a data type.

Primitive Data Type

v v

v
I of 1 bit of it)
= |ong (8 bytes) o bie (s bytes) char ch =X
boolean b = true

ot (2 bytes) float num = 56851.3285

l l l ‘“

s Nt (4 bytes)

int num =56

Boolean Data Type:

v

0 The Boolean data type is used to store only two possible values: true and@tiastata
type is used for simple flags that track true/false conditions.

0 The Boolean data type specifies one bit of information, but its "size" can't be defined

precisely.
Example: Boolean one = false

Byte Data Type:

0 The byte data type is an example mimitive data type. It isan-Bit signed two's
complement integer. Its valuange lies betweerll28 to 127 (inclusive). Its minimum
value is-128 and maximum value is 127. Its default value is 0.

The byte data type is used to save memory in large anvlgese the memory savings is

O«

most required. It saves space because a byte is 4 times smaller than an integer. It can also

be used in place of "int" data type.
Example: byte a = 10, byte b =20
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Short Data Type:

The short data type is a-bft signed two's @mplement integer. Its valtrange lies betwees82,768
to 32,767 (inclusive). Its minimum value-2,768 and maximum value is 32,767. Its default value is
0.

0 The short data type can also be used to save memory just like byte data type. A short data type
times smaller than an integer.

Example: short s = 10000, short r-5000

Int Data Type:
0 The int data type is a 3@t signed two's complement integer. Its vataage lies
between- 2,147,483,648-"31) to 2,147,483,647 (2"31) (inclusive). Its mimum
value is- 2,147,483,648and maximum value is 2,147,483,647. Its default value is O.
0 The int data type is generally used as a default data type for integral values unless there is
no problem about memory.
Example: int a = 100000, int b =200000

Long Data Type:

The long data type is a @dt two's complement integer. Its valugnge lies betweerf"63)
to(2763-1)(inclusive). Its minimum value 59,223,372,036,854,775,808and maximum value is
9,223,372,036,854,775,80fs default value is Q The longdata type is used when you need a
range of values more than those provided by int.

Example: long a = 100000L, long b =200000L

Float Data Type:

The float data type is a singpgecision 32bit IEEE 754 floating point.lts value range is
unlimited. It is ecommended to use a float (instead of double) if you need to save memory in
large arrays of floating point numbers. The float data type should never be used for precise
values, such as currency. Its default value is 0.0F.

Example: float f1 = 234.5f

Double Data Type:

The double data type is a doulpieecision 64bit IEEE 754 floating point. Its value range is
unlimited. The double data type is generally used for decimal values just like float. The double
data type also should never be used for precise valuel as currency. Its default value is 0.0d.
Example: double d1 =12.3

Char Data Type:

The char data type is a single-iié Unicode character. Its valuange lies betweeku0000' (or
0) to \wffff' (or 65,535 inclusive).The char data type is useddoescharacters.
Example: char letterA ='A’
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Data Type
/\
Primitive Non-Primitive
/\. —— String
Boolean Numeric — Array
T~ —— etc.
Character yggral\

Integer Floating-point
boolean char byte short int long float double
Data Type Default Value Default size

boolean False 1 bit

char "\u0000 2 byte
byte 0 1 byte
short 0 2 byte
int 0 4 byte
long oL 8 byte
float 0.0f 4 byte
double 0.0d 8 byte

Dept of CSE,RGMCET Page27



Java Programming

Variable in Java:

0  Variable is a memory location.

6 is a container which holds the value while tleva progranis executed. A variable is
assigned with a data type.

6  There are 3 types of variables:

1. Localvariables.
2. Instance variables.
3.  Static Variables.

1. Local Variable:
0 A variable declared inside the body of the method is called a local variable. You can use
this variable only within that method.
b A local variable cannot be defined with thstdtic" keyword.

2. Instance Variable:
0 A variable declared inside the class but outside the body of the method, is called instance
variable. It is not declared as static.
0 Itis called instance variable because its value is instance specific and is not shared among
instances.

3. Static variable:

A variable which is declared as static is called static variable. It cannot be local. You can create a
single copy of a static variable and share among all the instances of the class. Memory allocation
for static variablesdppens only once when the class is loaded in the memory.

Example:

classA{
int data0;//instance variable
static int m=100;//static variable
void method(){
int n=90;//local variable

}
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Constants

0  Constantis a value that cannot be changed after assigning it.
3z Java does not directly support the constants.
z  Can define constants in Java by using theaaress modifiers static and final.

Synta>c static final data_type identifier_name=value;
final data type identifier_name=value;
The purpose of using the static modifier is to manage the memory.

It also allows the variable to be available without loading any instance of the class in
which it is defined.

b The final modifier represents that the value lué wariable cannot be changed. It also
makes the primitive data type immutable or unchangeable.

Type Conversion and Casting:

0 It is a process that converts a data_type to another data_ type both manually &
automatically.

3 The automatic conversion is donethg compiler.
3z manual conversion performed by the programmer.
6  There are two types type casting:

1. Widening Conversion.
2. Narrowing Conversion.

6 Narrowing Conversion: Converts higher data type to lower data type.
3 Also known as explicit conversion or casting up
3z This conversion is done by programmer.

s double->float ->long ->int -> char -> short -> byte
Syntax: dest_data_type var = (src_data_type) var

Example

float x = 6;
int y=(int)x;
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Narrowing Type Casting

=
»
.

-

Widening Type Casting

Type Casting in Java

Example Program for Widening:
public classWideningTypeCastingExample {
public static void main(String[] args) {

intx =7,

longy =x;

System.out.printlif@efore conversion, int valuerX);
System.out.printlf@fter conversion, float value+z);

}
}

Output:

Before conversion, thealue is: 7
After conversion, the float value is: 7.0

class Test

{

public static void main(String[] args)

{
inti=100;

/[ automatic type conversion
long =1

/[ automatic type conversion

float f=1;

System.out.printin("Int valugéti);
System.out.printin("Long value "+l);
System.out.printin("Float value "+f);

}
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Example:
classSimple{

public static void main(String[] args){
int a=10;

float f=a;
System.out.printin(a);
System.out.printin(f);
1

Output:

10

10.0

Example Program for Narrowing:

public classWideningTypeCastingExample {

public static void main(String[] args) {

doubled =166.66

long | = (long)d;

System.out.printin@efore conversion:+d);
System.out.printin@fter conversion into long typé:+l);

}
}

Output:

Before conversion: 166.66

After conversion into long type: 166
Example:

classSimple{

public static void main(String[] args){
float f=10.5f;

/lint a=f;//Compile time error

int a=(nt)f;

System.out.printin(f);
System.out.printin(a);

1

Output:

10.5

10
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Enumerations:

(@]

An enumeration is user defi neeéenunbkeywordt yp e
is used to define enumerations.

It is a list of constants.

It is same as final variables.

Introduced from JDKL.5 version.

Syntax. enum enumeration_name{ identifierl, identifier2 ...}
EX: enum Car{FORD,TOYOTA,ROLLS_ROYCE}

Advantages

1. Increases type safety.
2. Easily applied to control flow statements & switch case statements.

Methods of Java enum:

1. value() //returnsn array containing all the values of the enum.
2. valueOf() /lreturns the value of given constant enum.
3. Ordinal() //returns the index of the enum value.

Example Program:

classEnumExamplel1{

public enum Season { WINTER, SPRING, SUMMER, FALL }

public static void main(String[] args) {

for (Season s : Season.values(){

System.out.printin(s);

}

System.out.printinfValue of WINTER is: +Season.valueONVINTER"));
System.out.printlf{(ndex of WINTER is: *+Season.valueONVINTER").ordinal());
System.out.printlf(ndex of SUMMER is: +Season.valueOffUMMER").ordinal()); }}

Output:

WINTER

SPRING

SUMMER

FALL

Value of WINTER is: WINTER

Index of WINTER is: O

Index of SUMMER is: 2

classEnumExamplel{//defining enum within class
publicenumSeaon { WINTER, SPRING, SUMMER, FALL }

Q¢ O« O«

(@]

¢
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public staticvoid main(String][] args) {
[Iprinting all enum
for (Season s : Season.values(){
System.out.printin(s);

}
System.out.printlf{Zalue of WINTER is: *Season.valueONVINTER"));
System.out.printlfi(ndex of WINTER is: *+Season.valueONVINTER").ordinal());
System.out.printli(ndex of SUMMER is: +Season.valueOfsUMMER").ordinal());

1
Output:

WINTER

SPRING

SUMMER

FALL

Value of WINTER is: WINTER
Index of WINTER is: O

Index of SUMMER is: 2

Note Java compiler internally adds values(), valueOf() and ordinal() methods within the
enum at compile time. It internally creates a static and final class for the enum.

values() method:

The Java compiler internally adds the valueséthod when it creates an enum. The values()
method returns an array containing all the values of the enum.

valueOf() method:

The Java compiler internally adds the valueOf() method when it creates an enum. The valueOf()
method returns the value of a givesnstant enum.

ordinal():

The Java compiler internally adds the ordinal() method when it creates an enum. The ordinal()
method returns the index of the enum value.

Defining Java Enum:

The enum can be defined within or outside the class because it iarsimib class. The
semicolon (;) at the end of the enum constants are optional.
Example:
1. enumSeason { WINTER, SPRING, SUMMER, FALL }
Or,
1. enumSeason { WINTER, SPRING, SUMMER, FALL; }
Both the definitions of Java enum are the same.
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Java Enum Example:

Defined outside class

enumSeason { WINTER, SPRING, SUMMER, FALL }
classEnumExample2{

public staticvoid main(String|[] args) {

Season s=Season.WINTER,;

System.out.printin(s);

1

Output:
WINTER

Java Enum Example: Defined inside class

classEnumExample3{

enumSeason { WINTER, SPRING, SUMMER, FALLj/kemicolon(;) is optional here
public staticvoid main(String[] args) {

Season s=Season.WINTERnum type is required to access WINTER
System.out.printin(s);

1
Output:

WINTER

Java Enum Example: main method inside Enum

If you put the main() method inside the enum, you can run the enum directly.
enum Season {

WINTER, SPRING, SUMMER, FALL;

public static void main(String[] args) {

Season s=Season.WINTER;

System.out.printin(s);

}

}

Output:

WINTER
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Initializing specific values to the enum constants

The enum constants have an initial value which starts from 0, 1, 2, 3, and so on.
But, we can initialize the specific value to the enum constantdefiying fields and
constructors.

0 Enum can have fields, constructors, and methods.

Example of specifying initial value to the enum constants

classEnumExample4{
enum Season{
WINTER(5), SPRING(10), SUMMER(15), FALL( 20);

O¢ O«

private int value;
priv ate Seasonifit value){
this.value=value;

}
}

public static void main(String args[]){
for (Season s : Season.values())
System.out.printin(s+ " +s.value);

1}

Output:
WINTER 5
SPRING 10
SUMMER 15
FALL 20

Constructor of the enutype is private. If you don't declare a private compiler, internally create
a private constructor.

enumSeason{
WINTER(10),SUMMER20);
privateint value;

Season(it value){
this.value=value;

}
}
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Can we create an instance of Enum by aew keyword?

No, because it contains private constructors only.

Can we have an abstract method in the Enum?
Yes, Of course! we can have abstract methods and can provide the implementation of these
methods.

Java Enum in a switch statement

classEnumExample5{

enum Day{ SUNDAY, MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY,
SATURDAY}

public staticvoid main(String args[]}{

Day day=Day.MONDAY;

switch(day){

caseSUNDAY:
System.out.printiféunday?;
break

caseMONDAY:
System.out.printlf(nonday?;
break

default
System.out.printlipther day};

}
1

Output:

monday

Scope & lifetime of a variables

O«

Scope and lifetime are closely relatad they are diff. Concepts.
Scope of a variable is from point @éclaration to end of block

(@]
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Type of Variable Scope Lifetime
static Entire program. Until program terminates.
instance Throughout the class except Until the object available in
in static methods. the memory.
local Within the block where it 1s Until the control leaves the |
declared. : block where it is declared.
class Throughout the class. Until the end of program.

Local Variable

Local Variable is defined as a type of variable declared within a programming block . It can
only be used inside the code block in which it is declared. The local variable exists until the
block of the function is under execution. After that, it will be destroyed atitcatig.

Example of Local Variable

public int add(){

int a =4;

int b=5;

return at+b;

}

Here, 'a' and 'b' are local variables

Global Variable

A Global Variable in the program is a variable defined outside the method. It has a global scope
means it holds its value throughout the lifetime of the program. Hence, it can be accessed
throughout the program by any function defined within the program, unless it isssfthdo
Example:
int a =4;
int b=5;
public int add(){
return a+b;
}
Instance Variable
0 A variable declared inside the class but outside the body of the method, is called instance
variable. It is not declared agatic
0 Itis called instance variable because its value is instance specific and is not shared among
instances.
Static variable
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A variable which is declared as static is called staticatéei It cannot be local. You can create a single copy
of a static variable and share among all the instances of the class. Memory allocation for static variables
happens only once when the class is loaded in the memory.

Java Variable Example: Overflow

classSimple{

public static void main(String[] args){
//Overflow

int a=130,

byte b=(byte)a;
System.out.printin(a);
System.out.printin(b);

1
Output:
130
-126

Java Variable Example: Adding Lower Type

classSimple{

public static void main(String[] args){

byte a=10;

byte b=10;

/Ibyte c=a+b;//Compile Time Error: because a+b=20 will be int
byte c=(byte)(a+b);

System.out.printin(c);

1
Output: 20

Operators.

6 Itis a symbol used to perform operations on operands.

Operators in Java:
b  Unary Operator.
b Arithmetic Operator.
b Shift Operator.
b  Relational Operator.
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b  Bitwise Operator.
b  Logical Operator.
b  Ternary Operator.

b  Assignment Operator.

Unary Operator
The Java unary operators require only one operand. Unary operators arepeséarno various
operations i.e.:

b incrementing/decrementing a value by one

b negating an expression

b inverting the value of a boolean

Unary Operator Example: ++ and--

classOperatorExample{

public static void main(String argsl]){
int x=10;
System.out.pntin(x++);//10 (11)
System.out.printin(++x})/12
System.out.printin(x);//12 (11)
System.out.printin¢x);//10

1

Output:

10

12

12

10

Unary Operator Example 2: ++ and--
classOperatorExample{

public static void main(String args[]){

int a=10;

int b=10;

System.out.printin(a++ + ++a)10+12=22
System.out.printin(b++ + b++)j10+11=21

1
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Output:
22
21

Unary Operator Example: ~ and !

classOperatorExample{

public static void main(String args|]){

int a=10;

int b=-10;

booleanc=true;

booleand=false

System.out.printin(~a):11 (minus of total positive value which starts from 0)
System.out.printin(~b)9 (positive of total minus, positive starts from 0)
System.out.printin(!c)ifalse (opposite of boolearalue)
System.out.printin(!djitrue

1}

Output:
-11

9

false
true

Arithmetic Operators

Java arithmetic operators are used to perform addition(+), subtragtion(tiplication(*), and
division(/).

Arithmetic Operator Example
classOperatorExample{

public static void main(String args[]){
int a=10;

int b=5;

System.out.printin(a+b};L5
System.out.printin@);//5
System.out.printin(a*b)50
System.out.printin(a/b)2
System.out.println(a%b)p

1

Output:

15

5

50

2

0
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Arithmetic Operator Example: Expression

classOperatorExample{

public static void main(String args[]){
System.out.printli(0* 10/5+3-1* 4/2);
1

Output:

21

Left Shift Operator

The Java left shift operator << is used to shift all of the ibita value to the left side of a
specified number of times.

Left Shift Operator Example
classOperatorExample{

public static void main(String args[]}{
System.out.println0<<2);//10*2"2=10*4=40
System.out.printlr{0<<3);//10*2"3=10*8=80
System.out.printli{0<<?2);//20*2"2=20*4=80
System.out.printlr(5<<4);//15*2"4=15*16=240
1

Output:

40

80

80

240

Right Shift Operator

The Java right shift operator >> is used to move left operands value to right by the number of
bits specified by theght operand.

Right Shift Operator Example
classOperatorExample{

public static void main(String args[]){
System.out.printlr{0>>2);//10/2"2=10/4=2
System.out.printli{0>>2);//20/2"2=20/4=5
System.out.printl{0>>3);//20/2"3=20/8=2
1

Output:

2

5

2
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Shift Operator Example: >> vs >>>
classOperatorExample{
public static void main(String args[]}{
/[For positive number, >> and >>> works same
System.out.printl{0>>2);
System.out.printli{0>>>2);
/[For negative number, >>¢hanges parity bit (MSB) to O
System.out.printinR(0>>2);
System.out.printinR0>>>2);

1
Output:

5

5

-5
1073741819

AND Operator Example: Logical && and Bitwise &
0 The logical && operator doesn't check the second condition if thectwrsdlition is false.
It checks the second condition only if the first one is true.
0 The bitwise & operator always checks both conditions whether the first condition is true
or false.
classOperatorExample{
public static void main(String args[]){
int a=10;
int b=5;
int c=20;
System.out.printin(a<b&&a<d)false && true = false
System.out.printin(a<b&a<djfalse & true = false
1
Output:
false
false

AND Operator Example: Logical && vs Bitwise &
classOperatorExample{

public static void main(String args[]){

int a=10;

int b=5;

int c=20;

System.out.printin(a<b && a<d)false && true = false
System.out.printin(a);L0 because second condition is not checked

Dept of CSE,RGMCET Page42




Java Programming

System.out.printin(a<b&a++<djfalse && true = false
System.out.printin(a);L1 because second condition is checked
1

Output:

false

10

false

11

OR Operator Example: Logical || and Bitwise |
The logical || operator doesn't check the second condition if the first condition is true. It checks
the second@ondition only if the first one is false.
The bitwise | operator always checks both conditions whether the first condition is true or false.
classOperatorExample{
public static void main(String argsl]){
int a=10;
int b=5;
int c=20;
System.out.pntin(a>b||a<c)jtrue || true = true
System.out.printin(a>b|a<djrue | true = true
| vs |
System.out.printin(a>b||a++<€jrue || true = true
System.out.printin(a);L0 because second condition is not checked
System.out.printin(a>b|a+<€¥//true | true = true
System.out.printin(a);L1 because second condition is checked
1
Output:
true
true
true
10
true
11

Ternary Operator

Java Ternary operator is used as one linear replacemefitiien-elsestatement .1t is the only
conditional operator which takes three operands.

Ternary Operator Example

classOperatorExample{
public static void main(String args[]){
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int a=2;

int b=5;

int min=(a<b)?a:b;
System.out.printin(min);
1

Output:

2

Another Example:
classOperatorExample{

public static void main(String args[]}{
int a=10;

int b=5;

int min=(a<b)?a:b;
System.out.printin(min);

1

Output:

5

Assignment Operator
Java assignment operator is one of the most common operaterssdtd to assign the value on
its right to the operand on its left.

Assignment Operator Example
classOperatorExample{

public static void main(String argsl]){
int a=10;

int b=20;

a+=;//a=a+4 (a=10+4)

b-=4;//b=b-4 (b=204)
System.out.printin(a
System.out.printin(b);

1

Output:

14

16

Assignment Operator Example
classOperatorExample{

public static void main(String[] args){

int a=10;
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a+=3;//10+3
System.out.printin(a);
a=4,/113-4
System.out.printin(a);
a*=2;//9*2
System.out.printin(a);
al=2;/118/2
System.out.printin(a);
1

Output:

13

9

18

9

Assignment Operator Example: Adding short
classOperatorExample{

public static void main(String args|]){

short a=10;

short b=10;

/la+=Db;//a=a+b internally sfine

a=a+b//Compile time error because 10+10=20 now int
System.out.printin(a);

1

Output:

Compile time error

After type cast:

classOperatorExample{

public static void main(String args[]){

short a=10;

short b=10;

a=(short)(a+b)//20 whichis int now converted to short
System.out.printin(a);

1

Output:

20

Expression in Java:

A Java expression consists of variables, operators, literals, and method calls.
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Example:

a=b+c*d-2;

res=x+y3.2;

Control Statements in Java:

Java provides 8/pes of control flow statements:
b  Decision Making statements.
b  Loop statements.
b Jump statements.

Decision Making statements:

if statement.

if-else statement.
elseif statement.
Nested ifstatement.
switch statement.

ok~ wbdpRE

Simple if statement:

The general fornof a simple if statement is
Syntax:
if (test expression){

statementblock;

}

statementky;

If the test expression is true, the stateridatk will be executed and followed by statement
X; otherwise statemeiiiock will be skipped and the execution wilmp to the statement

Example:

if (basic > 5000){
Comm= basic * 0.2;

}
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if..else statement:

The general form is
Syntax:

if (test expression){
/[True stmt block

}

else{

/IFalse stmt block
}

statementx;
Write a Java program to find the greatestof two numbers.

classifElse_Test{
public static void main(String args[]){
int a=10,b=5;
if (a>b)
{

System.out.printin("a is big");}
else{

System.out.printin("b is big");

}

Nested if..else statement:

The general form is as follows:

Syntax:

if (condition-1){
if (condition-2){

statement(s);
} else {
statement(s);
} else
{
if (condition-3)
{

statement(s);
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}
else{
statement(s);
}
}
statementx;

Write a Java program to find the greatest of three numbers.

classNestedIfElseTest{
public static void main(String args[])
{
int a=15, b=10, c=5;
if (a>b) {
if (a>c){
System.out.printin("a is big);
}
else{
System.out.printin("c is big");
}

} else
{
if(b>c){
System.out.printin("b is big");
}
else{
System.out.printin(“c is big");

}
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Else ifladder:

The general form is as follows:

Syntax:
if (condition-1) {
statement(s);

}

else if (condition2)

{
}

else if (condition3)

{

statement(s);

statement(s);

default-statement(s);

}

Example:

if (marks > 69)

grade "Distinction";
else if (marks 59)

grade "First";
else if (marks > 49)

grade "second";
else if (marks 39)

grade "third";
else

grade = "fail";

switch statement:

The switch statement tests the values of a given variable (or expression) against a list of case
values andvhen a match is found, a block of statements associated with that case is executed.
The general form is as follows:
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Syntax:

switch (expression){

case valuel:
statementblock-1;
break;

case value2:
statementblock-2;
break;
é é

default:
default-block;

} statementx;

Write a Java program to find the addition, subtraction, multiplication, division depending upon

the choice illustrating switch statement.

classSwitchTest{
public static void main(String args|])

{
int a-40, b20, c, choice;
choice = 2;
switch(choice){
case 1.
c=a+b;
System.out.printin(a+"+"+b+""+c);
break;
case 2:
c=ab;
System.out.printin(a+* "+b+" = "+¢);
break;
case 3:
c=a*b;
System.out.printin(a+""+b+" = "+c);
break;
case 4:
c=alb;
System.out.printin(a+" / "+b+" = "+c);
break;
default :
System.out.printin("Invalid Choice");
}
}
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Conditional operator statement:

This statement uses conditional operators. The

The general form is as follows:

[ Variable =] (conditional expression)?expressionl: expression2;

The conditional expression is evaluated first. If the result is true, the expression is evaluated and is
returned as the value of the conditional expression. Otherwise, expression2 is evaluated and its value is
returned.

Example:
if ( x<0)

flag = 0;
else

flag = 1;

Can be written as
flag (x<0) ? 0:1;

Write a Java program to find the greatest of two numbers illustrating conditional operator
statements.

classCondOperatorTest

{

public static void main(String argsl])

{
inta 10,b=20, c;
¢ = (a>b) ?a: b;
System.out.printin("Greatest Number = "+c);
}

}

switch statement Fall Through:

It means it executes all statements after the first match if a break statement is not present

Program:

public classSwitchExample {

public static void main(String[] args) {
int number=20;
switch(number){
casel0: System.out.printii@€0");
case20: System.out.printii@0");
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default:System.out.printlfNot in 10, 20 or 30);

}
}
}

switch statement withString:

w

0 Java allows us to use strings in switch expressions.
0 Java SE8 The case statement should be string literal.

Example Program:
public classSwitchExample {
public static void main(String[] args) {
String levelString=Expert";
int level=0;
switch(levelString){
case"Beginner" level=l;
break;
case"Expert" level=3;
break;
default: level=0;
break; }
System.out.printli{rour Level is: *level);

1

Nested switch Statementie can use switch statement inside other switch
statements in java.

Syntax
switch(n){
case 1:// Nested switch
switch(num) {
case 10: statement 1;
break;
case 20: statement 2;
break;
}
case 2:statement 2;
break;
case 3: statement 3;
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break;
default;

}

enum in switch statement:
Java allows us to use enum in switch stmt.

Ex:

public classJavaSwitchEnumExample {
public enumDay { Sun, Mon, Tue }
public static void main(String args[])
{
Day[] DayNow = Day.values();
for (Day Now : DayNow)

{
switch (Now){

caseSun: System.out.printlfbunday);
break;
caseMon:System.out.printiiMonday”)
break;
caseTue:System.out.printlfifuesdayy);
break;

}

}

Java wrapper in switch statement:

Java allows us to use four wrapper classes: Byte, Short, Integer and Long in switch statement

EXx:

public classWrapperinSwitchCaseExample {
public static void main(String args[]) {
Integer age 48,
switch (age) {
case(16):
System.out.printin{You are under 8.");
break;
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case(18): System.out.printlriffou are eligible for vote);
break;

case(65): System.out.printlriffou are senior citizen);’
break;

default: System.out.printinPlease give the valid agg."
break;

}
}

Loop statements:

1. for loop.

while loop. (entry control loop)
3. do-while loop. (exit control loop)
2. for-each loop.

for-eachLoop :

n

for-each loop or enhanced for loop is introduced since J2SE 5.0
Syntax

for(data_type variable : array | collection)

{
/Ibody of foreach loop

}
Ex:
classForEachExamplel{

public static void main(String args[])}{

int arr[]={12,13,14,44};

for(int i:arr){

System.out.printIn(i);
}
}
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Loop for while dowhile
Syntax for(init;condition;incr/decr){ while(condition){ dof
/I code to be executed /Icode to be executed //code to be executed
[/Istatments } twhile(condition);
}
for(int i=1;i<=10;i++){ int i=1; inti=1;
s.o0.p(i); while(i<=10){ do{
} s.0.p(i); s.0.p(i);
i++; i++;
Example } Ywhile(i<=10);

1. Initialization: It is the initial condition which iexecuted once when the loop starts.
Here, we can initialize the variable, or we can use an already initialized variable. It is an
optional condition.

2. Condition: It is the second condition which is executed each time to test the condition of
the loop. It catinues execution until the condition is false. It must return boolean value
either true or false. It is an optional condition.

3. Statement: The statement of the loop is executed each time until the second condition is
false

4. Increment/Decrement: It incremens or decrements the variable value. It is an optional
condition.
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Write a Java Program to find the sum of individual digits.
Using a while loop.
import java.util.Scanner
public classDigit_Sum
{
public static void main(Stringargg])
{
int m, n, sum= 0;
Scanner s new ScanngSystenin);
Systemout print("Enter the number)}
m = s.nextint);
while(m > 0)
{
n=m% 10;
sum=sum-+ n;
m=m/10;
}
Systemoutprintin("Sum of Digits:*sum);

Using for loop:

class SumOfDigits
{
public static void main(String arg|])

{
long n,s;
Scanner sc=new Scanner(System.in);
System.out.printin("Enter a number ");
n=sc.nextLong();
s=sum(n);
System.out.printin("Sum of digits of a number is "+s);

}

static int sum(long num)

{
int sum=0;
while(num!=0)

{
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sum+=num%?10;
num/=10;
}

return sum;

}

Fibonacci series:

classFibonacciExample1{

public static void main(String args[])

{

int n1=0,n2=1,n3,i,count=10;
System.out.print(n1+' " +n2);//printing 0 and 1

for (i=2;i<count;++i)//loop starts from 2 because 0 and 1 are already printed
{
n3=nl+n2;
System.out.print(" " +n3);
nl=n2;
n2=n3,;
}
}
}

Prime Numbers:

public classPrimeExample{
public static void main(String args[]){
int i,m=0,flag=0;
int n=3;//it is the number to be checked
m=n/2;
if (n==0]|n==1){
System.out.printin(n+" is not prime number");
telsq
for (i=2;i<=m;i++){
if (N%i==0){
System.out.printin(n+" is not prime number");
flag=1,;
break;

}
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}
if (flag==0) { System.out.printin(n+'is prime number" ); }
}/end of else

}

}

Palindrome Program

classPalindromeExample{
public staticvoid main(String args[]){
int r,sum=),temp;
int n=454//1t is the numbevariable to be checked for palindrome

temp=n;

while(n>0){

r=n%10; //getting remainder
sum=(sumiQ)+r;

n=n/10;

}

if (temp==sum)
System.out.printldpalindrome number);
else

System.out.printlfQiot palindrome);

}
}

Reverse a number
public classReverseNumberExamplel

{

public staticvoid main(String[] args)
{

int number =987654 reverse %),
while(number !'=0)

{

int remainder = number %0;
reverse = reverseX0+ remainder;
number = numbetD;

}

System.out.printinThe reverse of the given number ist Yeverse);
}

}

Java Program to Find Square Root of a Number
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importjava.util.Scanner;
public classFindSquareRootExamplel

{

public staticvoid main(String[] args)

{

System.out.printEnter a number:)}
/[creating object of the Scanner class
Scanner sc aew Scanner(System.in);
/lreading a number form the user

int n = sc.nextint();

/[calling the method anplrints the result
System.out.printlnThe square root of+'n+" is: "+squareRoot(n));
}

/luserdefined method that contains the logic to find the square root
public staticdoublesquareRoot(it num)
{

/ltemporary variable

doublet;

doublesgrtroot=nuni;

do

{

t=sqrtroot;

sqrtroot=(t+(num/t)};

}

while((t-sgrtroot)!=0);

returnsqrtroot;

}

}

Java Program to Find Largest of Three Numbers

importjava.util.Scanner;
public classLargestNumberExamplel

{

public staticvoid main(String[] args)

{

int a, b, c, largest, temp;

/lobject of the Scanner class

Scanner sc aew Scanner(System.in);
/Ireading input from the user
System.out.printifEnter the first number);
a = sc.nextint();
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System.out.printifEnter the second numbey;:"

b = sc.nextint();

System.out.printifEnter the third number);’

¢ = sc.nextInt();

/lcomparing a and b and storing the largest number in a temp variable
temp=a>b?a:b;

/lcomparing the temp variable with ¢ and storing tesult in the variable
largest=c>temp?c:temp;

/lprints the largest number

System.out.printld{The largest number is:argest);

}
}

Java Program to Display Even Numbers From 1
to 100

public classDisplayEvenNumbersExamplel

{

public staticvoid main(String args[])

{

int number4.00,

System.out.printist of even numbers from 1 tea-humber+: ");
for (int i=1; i<=number; i++)

{

/llogic to check if the number is even or not
/it i%2 is equal to zero, the number is even
if (1%2==0)

{

System.out.print(i + ");

}

}

}

}

Java Program to Display Odd Numbers From 1
to 100

public classDisplayOddNumbersExamplel
{

public staticvoid main(String args[])

{
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int number4.00,

System.out.printist of oddnumbers from 1 to+number+: ");
for (int i=1; i<=number; i++)

{

/llogic to check if the number is odd or not

/it i%2 is not equal to zero, the number is odd
if (1%2!=0)

{

System.out.print(i + ");

}

}

}

}

Java Program to Checkif a Given Number is
Perfect Square

importjava.util.Scanner;

public classCheckPerfectSquareExamplel

{

/luserdefined method that checks the number is perfect square or not
staticbooleancheckPerfectSquardiublenumber)

{

/[calculatingthe square root of the given number
doublesgrt=Math.sqrt(number);

/lfinds the floor value of the square root and comparing it with zero
return((sqrt- Math.floor(sqrt)) ==0);

}

//[main method

public staticvoid main(String[] args)

{

System.out.printEnter any number:);

/lobject of the Scanner class

Scanner scxew Scanner(System.in);

/lreading a number of type double from the user
doublenumber=sc.nextDouble();

/[calling the user defined method

If (checkPerfectSquare(number))

System.out.print{res, the given number is perfect square.”
else

System.out.printfNo, the given number is not perfect square."
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Jump statements:

1.  break.
2. continue.
3. return.
Stmt break

Syntax | Preak

Ex for (inti =0:i <10 i++
if (i==
break

S.0.[i

Command-line Arguments:

continue

continue;

for (inti=0;i <10 i++
if (i==
continue

S.0.Qi

return

return value_to_be returnec

for (inti=0;i <10 i++
if (i==
return 23

Systemout println(i

6 Arguments are passed at the time of running the program. Input is given through

command prompt.

Example.

Dept of CSE,RGMCET

Page62



Java Programming

class Xyz{
public static void main(String argsl]){
System. out.println(iAEnter any number: 0

}

Compile: javac Xyz.java
run: java Xyz 23

Example:
class Sum {
public static void main(String ar[]) {

int x,y,s;
x=Integer.parselnt(ar[0]);

y=Integer.parselnt(ar[1]);
S=X+y,
System.out.printin("sum of "+ x+"and " +y +"is " +s); }

}
Compile: javac Sum.java

run: java Sum 23 6

Arrays in Java:

Elemeant

First index (at index 8)
@1 2 3 4 5 B8 7\8 9 — Indies

+«— Array length is 10

Definition . Itis a data structure where we store homogeneous eleageatsingle unit.
6  Elements in array are stored in contiguous memory location.

6 InJava array is an object

Advantages
1. Code optimization.
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2. Random access

Disadvantages

1. Size limit.

Syntax.

data type array namej[size]=new [size];

Types of Arrays:
1. SingleDimensional Arrays.
2. Multi Dimensional Arrays.

Single Dimensional Arrays Syntax
1. dataType[] arr; (or)
2. dataType []Jarr; (or)
3. dataType arr[];
Ex: int arr[]={1,2,3,6}; //declaration,instantiation,initialization

Multi Dimensional Arrays Syntax:

1. dataType[][] arr; (or)
2. dataType [][]arr; (or)
3. dataType arr[][]; (or)
4.  dataType [Jarr[];

Syntax. data_type array name[size][size]=new [size][size];
Ex: int a ][ ][=new int[3][3]; //instantiation

3D Dimensional Arrays Syntax
dataType[][][] arr;

SyntaxZ data_type array_nameJsize][size][size]=new [size][size][size];

Ex: int a[][][][=new Int[3][3][3]; //instantiation

Array name.length:To know the size of an array,

Ex:
int a[]=new int[10];
a.length; //size is 10
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JaggedArrays: Itis anarray of arrays such that member arrays can be of different sizes.

Syntax. data_type array_name[][] = new data_type[n][]; //n: no. of rows

array_name[] = new data_type[nl] //n1= no. of col in4bw
array_name[] snew data_type[n2] //n2= no. of col in rekv

array_namel[] = new data_type[nk] //nk=no. of col in fiow

Ways to initialize Jagged Arrays:

1. intarr_namel[][] = newnt[][] {
new int[] {10, 20, 30 ,40},
new int[] {50, 60, 70, 80, 90, 100},
new int[] {110, 120}
I3
O
2. int[][] arr_name = {
new int[] {10, 20, 30,40},
new int[] {50, 60, 70, 80, 90, 100},
new int[] {110, 120}};
3. int[][] arr_name = {
{10, 20, 30,40},
{50, 60, 70, 80, 90, 100},(110,120}};

Java Array

classTestarray{

public static void main(String args[])}{

int a[]J=new int[5];//declaration and instantiation
a[0]=10;//initialization

a[1]=20;

a[2]=70;

a[3]=40;

a[4]=50;

/ltraversing array

for (int i=0;i<a.length;i++)/length is the property of array
System.out.printin(ali]);

1
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Output:
10
20
70
40
50

classTestarrayl{

public static void main(String args[]){

int a[]={33,3,4,5}; //declaration, instantiation and initialization
/lprinting array

for (int i=0;i<a.length;i++)/length is the property of array
System.out.printin(ali]);

1

Output:

33

g b~ W

For-each Loop for Java Array

classTestarrayl{

public static void main(String args[]){
int arr[]={33,3,4,5};

/Iprinting array using feeach loop
for(int i:arr)

System.out.printIn(i);

1

Output:

33

g b~ W

Example of Multidimensional Java Array
classTestarray3{

public static void main(String argsl]){

/l[declaring and initializing 2D array
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