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CHAPTER » 1

An Introduction to Java

1.1 History of Java

Java team members, also known as Green Team, initiated a revolutionary task to develop a language for
digital devices such as set-top boxes, televisions etc, o N T 1 e

For the green team.members, Java was suited for internet programming. Later, Java technology as
incorporated by Netscape. = g

James Gosling

Currently, Java is used in‘ipternet programming, mobile devices, gamas, e-business solutions etc. James
Gosling, Mike Sheridan, Ed Frank, Chrish Worth'and Patrick Naughton initiated the Java language project
in June f991. The small team of Sun Microsoft engineers cailed Green Team. Java, originally designed for
small, embedded systems ir. electronic appliances like set-top boxes. Initially it was called Oak as Oak is a
symbol of strength and choose as a national tree of many countries like U.S.A.. France, Germary. Romdiiia
and was developed as a part of the Green project.

In 1995. Oak was renamed as “Java" because it was already a trademark by Oak Technologies. Java
is an island of Indonesia where first coffee was produced (called java coffee).

Java, originally developed by James Gosling at Sun Microsystems, which is now a subsidiary of Oracle
Corporation from 2010, and released in 1995. In 1995, Time magazine called Java one of the Ten Best
Products of 1995. JDK 1.0 released in January 23, 1996.

1.2 Overview of Object Oriented Conceptin Java

Object orientation (“00™), refers to a method of programming and language design. The programmi_ng
paradigm where everything is represented as an object is known as truly object-oriented programming ===
language. Data and code are combined into entities. called objects. An object can be thought of as
contained bundle of bekavior (ccde) and state (data).

A primary goal of “O0" programming is to develop more generic objects so that soﬁware. can become
more reusable between projects. Object-oriented programming (OOP) is a popular programming approach
that is replacing traditional procedural programming techniques.

6
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Procedural programming languages are based on the paradigm of procedurcs. Object oriented programmi
models the real world in terms of objects. Everything in the world can be modeled a5 an object, A circk: is an
maamumoﬁmMnWMBmMAmmhaMwmmm
programming in Java is centered on creating objects, manipulating objects, and making objects work together,
Advantage of OOPs over Procedure-oriented programming language
= 0OPs makes development and maintenance easier where as in Procedurc-oriented
Immeh?smmylummifmmummm '
bOeOPs pmwdd&;:f}u‘:'g:m in Procedure-oriented programming languag: a global data can
ODPs provides ability to simulate real-world event much more effectively. We can provide the
solution of real word problem if we are using the Object-Oriented Programming language.

B L]

1.5 Features of Object-Oriented Language

I?b{-m_o’1 = f?ﬁﬂf Programming is a methodology or paradigm to design a program using classes and objects.
simplifies the software develoy t and mai ¢ idi s
(-)'b- L ; pment ; ma.mhcnmoe by providing some concepis:

. ject

* Class

*  Inheritance

= Polymorphism
= Abstraction

+  Encapsulation

13.1 Object

Any entity that has state and behavior is known as an object. An object in OOP has some state and behavior.
In Java. the siate s the set of values of an object’s variables at any particular time and the behaviour of an
object is implemented as methods.  ©

1.3.2 Class

Collection of objects is called class. It is a logical entity. Class can be considened as the bluzprint or  template for

an object and describes the properties and behavior of that ebject, but without any actual existence. An object is 3

particular instance of a class which has actual.existence and there can be many objects (or instances) for a class.
- - . - /i - L 5

1.3.3 Inheritance

When one object acquires all the properties and behaviors of parent object i.e. known as inheritance. It
provides code reusability. It is used to achieve runtime polymorphism. Inheritance describes the parent child
relationship between two classes, ~ ;

A class can get some of its characteristics from a parent class and then add more unique features of its
own. For example, consider a Vehicle is parent class and a child class’s Car. Wehicle class will have properties
and functionalities common for all vehicles. Car will inherit those common properties from the Vehicle class
and then add properties which are specific to a Car.

In the above example. Vehicle parent class is known as base class or superclass. Car is known as derived
class, Child class or subclass.

Java supports single-parent, multiple-children inheritance and multilevel inheritance (Grandparent->
Parent > Child) for classes and interfaces, =

/ 1\
%

Fi i
W

#
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Java supports multiple inheritance (multiple parents, single child) only through interfaces! This js done
to avoid some confusions and errors such as diamond problem of inheritance—

1.3.4 Polymorphism

When one task is performed by different ways is known as polymorphism. In java, we use method overloading
and method overriding to achleve polymorphism. *, :

The ability to changg form ig known as polymorphism. Java supports different kinds of polymorphism
like overloading and overriding. =

1.1.4.1 Overloading

The same method name (method overloading) or operator symbol (operator overloading) can be used in
differént contexts. Java doesn't allow operator overloading except that =+” is-overloaded for class String.
The “+" aperator can be used for addition as weil as string concatenation. Overfoading may be also called
compile time polymorphism. fi : - e
“(Ifaclass has multi e methads byisdmie na‘m\é; bt different in nizmber of angument, differ in type of argurfient
and di r of arglement ten that is knower as Mathod Overioading. o s 5

While calling an overloaded methed it is possible thvat Type of actual parameter passed may not be exactly with
the formal parameter of any of the overloaded methods. In that cases parameters are promoted to next higher Lvpe
{ill a match is found. If no mateh i found even after promoting the parameters then there is compile time erroe.

13.4.2 Overriding (o Subtype Polymorphism)

We can override an instance method of parent class in the child cTass. When you refer 10 & child class object
using a Parent reference (e.g. Parent p = new Child() and invoke a method. the overridden child lass method
will be invoked. Here, the acteal method ‘called will depend on the object at runtime, not the reference type

Overriding is not applicable for static methods or variables (static and non-static). In case of variables
(static and non-static) and static methods, when you invoke a method using a reference type variable. the
methed or variable that belong to the reference type is invoked

When derived class have a method having same signature as that of base class method then, when we
call the method by child class object then child class method i invoked not the base class, so the parent
(base) class object is override by derived class. But when we call any method which is not define with base
class method’s signature then by child class ohject then base class method is invoked. Overriding may be
also called runtime polymorphism.

1.3.5 Abstraction

Hiding intermial details and showing functionality is known as abstraction. For example: phone call. we don't
know the internal processing. In java, we use abstmact class and interface o achieve abstraction,
In plain English, abstract is a concept of idea not associated with any specific instance and does not have
a concrete existence.
Abstraction in Object Oriested Programming refers to the ability 0 make a class abstract.
Abstraction captures only those details about-an object that are re levant to the current, 5o that the
programmér can focus on a few concepls at atime. :
Java provides interfaces and abstract classes for describing abstract types.
. An imerface is a contract or specification without any implementation. An inferface can't have
behayior or state. .
An abstract elass is a chass that cannot be instantiated, but has all the properties of a class including
construciors. Abstract classes can have state and can be used to provide a skeletal implementation
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1.3.6 Encapsulation

E'“d""s_(“ wrapping) code and data together into a single unit is known as encapsulation. For example,
capsule Is?m!pped with different medicines. Encapsulation is the process of wrapping up of data (properties)
and behavior (methods) of an abject into a single unit; and the unit here is a Class (or interface).
"H;:t‘:apr!xlmmh:dp!:‘;ln E'lglliiusmww ta enclose or be enclased in or as if in a capsule. In Java,
ing is enc within a class or interface, unlike languages su 4
it fepbsintet L ch as C and C4-+ where we un_h_a--c
Encapsulation enables data hiding, hiding imelevant information from the users of a class and exposing
only the relevant details required by the user. We can expose our aperations hiding the details of what is
needed to perform that operation.
A java class is the example of encapsulation. Java bean is the fully encapsulated class because all the
data members are private here,

1.4 Features of Java

Javaisarecenily developed, concurrent, class-based, object-oriented programming and runtime mvimnrnc‘m.
consisting ol

= A programming language.

*  AnAPI specification.

* A vinual machine specification.

141 Simple Language

Java is easy to leam and its syntax is quite simple, clean and easy to understand. The confusing and ambiguous
concepis of C++ are either left out in Java or they have been re-implemented in a cleaner way. Eg : Pointers
and Operator Overloading are not there in java but these are important part of C+4,

1.4.2 Object Oriented

Java provides the basic object technology of C++ with some enhancements and some deletions. And Object
oriented features are discussed earlier.

1.4.3 Architecture Neutral

Java source code is compiled into architecture-independent object code. The object code is interpreted by a
Java Virwal Machine (JVM} on the target architecture,

1.4.4 Portable

Java Byte code can be camried to any platform. There is nﬁ'-“mp]emenmiog dependent fcafulres. Everything
related to storage is predefined, example: size of primitive data types. Java implements ulclmnan portability
standards. For example, intsare always 32-bit. User interfaces are built through an abstract window system
tha is readily implemented in Solaris and other operating environments.

1.4.5 Distributed and Dynamic

Java comtains extensive TCP/IP netweorking facilities. Library routines support protocels such as HyperText
Transfer Protocol (HTTP) and file transfer protecol (FTP). We can create distributed applications in java
RMI (Remote Method Invocation) and EJB are used for creating distributed applications. We may access files
by calling the methods from any machine on the intemet.

Chapter 1 An introductiontoava « 5

1.6.6 Robust

i —
' Both the Java compiler and the Java interpreter provide extensive emor checking, Java manages all dynamic
memory, checks array bounds, and other exceptions. Java uses strong memory management, There is lack
of pointers that avoids security problem, There is automatic garbage collection in java. There is exception
handling and type checking mechanism in java. All these points makes java robust. Java makes an effort to
eliminate error prone codes by.em hasizing mainly on compile time error checking and runtime checking.

~-1.4.7 Platform Independent

Unlike other programming languages such as C, C++ etc. which are compiled into platform specific machines.
Java is guaranteed to be write-once, run-anywhere language,

On compilation Java program is compiled info bytecode (that is class fils). This bytecode is platform
independent and can be run on any machine, in addition to this bytecode format also provide security. Any
machine with Java Runtime Environment can run Java Programs.

S BYTECODE |

PROGRAM

1.4.8 Secure

Features of C and C++ that often result in illegal memory accesses are not
also applics scveral tests fo the compiled code to check for illegal code. After these tests, the compiled code
causes no operand stack dver- or underflows, performs no illegal datz conv: o, performs only legal object
ficld accesses. and all these parameter types are verified as legal. Java is secured because:

Mao explicit pointer.
*  Programs run inside virua! machine sandbox.
*  Classloader - It adds security by separating the package for the classes of the bocal file system from
those that are imparted from network sourges.
*  Bytecode Verifier - It checks the code Fn"g,mmls for illegal code that can violate access right to
objects,
Security Manager - [t defermines what resources a class ¢an acoess such as reading and writing to
the local disk.
High Performance - Compilation of programs to an architecrure independent machine-like
language, results in a small efficient interpreter of Java programs, The Java environment also
compiles the Java bytecode into native maching code at runtime.

the Java language. The interpreter

1.4.9 Multithreaded
—

Multithreading can improve interactive performance by allowing operations, such as loading an image, to be
performed while comtinuing 1o process user actions. A thread is like a separate program. which is executing

L3
=
=
=

£
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concurrently. We can write Java programs that deal with many tasks at once by defining multiple threads, The
main advantage of multi-threading is that it shares the same memory. Threads are important for multi-media,
Web applications etc.

-5 New Features of JAVA §

Some of the core upgrades done as a part of Java § release are:

*  Enhanced Productivity by providing Optional Classes feature. Lamda Expressions, Streams etc Copynght € 2009
*  Improved Polyglot programming. A playgor is a Program or script, written in a form which is valid B Device Manager :‘;‘"D“M“P"‘"“‘“ 3
in multiple programming languages and it performs the same operations in multiple programming & Remote settings ' A
languages. So Java now supports such type of programming technique. & System protection
Improved Security and performance L
1.6 Setting Path for Java : ) x o
. 5 Action Contigr s.“"'m
Java is freely available on Oracle’s \'n:bsﬂrl. Download the [utest version of JOK (Java De ment Kit) Wer & R Ac
on your machine. Install JOK on your machine. Once you have ed Java on your machine it need 1o set e Dbt
& ; : : Perfurmance Information and Rating a
environment variable 1o point to correct installation directory aliid:
An Environment variable is a dynamic “object” on a computer that stores a value (like a key-value
pair), which can be referenced by one or more software programs in Windows. Like in Java, we will set '

an environment variable with name “juva” and its value will be the path of the /bin dircciony present in

Step 3: Click on Environment Vasiables button,
Java directory, So whenever a program will require Java environment, it will look for the fava environment

variable which wili give it the path to the execution direciony sr,n:n Properties _;_. T ot
er Ja ave ins inC:\ Program liles\Java \J {iractory do following steps for == = === = T e P —— 1
After Java have installed in C:\ Program iile [ & step Srr—y S Igﬂn e
path set. Nams | Hardwam anced A
i You must be on m Addrmiristrat o 1o mak, of thee chan
Step 1: Right click on my compuier and select properties L logoed s an ratis o make most of these changes
: 3 P ormarae

isunl effects. processor schedibng, memony usage . and vitual memany

{ 5-!0.1-\-9-! J
User Profie:
| Desktop settrigs rinted to your logon
| |
— ¥
; (fsiron.. ) ||
| Startup and Fecovery |
System startup, symtom falbure, and debnagamg nfcomaticn g
Setirngs_ | |
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First Java Program
lLex us look at a simple java program.
class Hells
i
public static woid main(String{] args}
{
System,
i

n (“Hello Java program”);

uE.pri

class: ¢lass keyword is used to declare classes in Java

public: It is an access specifier. Public means this function is visible to all.

static: static is again a keyword used to make a function static. To execute a static function you do not have to
create an Object of the class, The.main() method here is called by JVM, without creating any object for class.

void: It is the re1 returm type, meaning this function will not retum :Lrﬂimg

main(): mm[}m:ﬂlnd is the most important method in & Java program. This is the mdhnd,urhu:r |scmcutcd

henee all the logic must be inside the main() method. Ifa java class is not having a mam{] method, it causes
compilation error. e

System out println: This is used to print anything on the console like printf{) in C language.

1.7 Steps to Compile and Run Your First laua Program
Step 1: Opena text eduur_gmi write ite the code as sbove.
Step 2: Save the files Helr_ava

10
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Step 3: Open command prompt and go to the directory where you saved your first java program assuming it

is saved fn C: Y
Step 4: Type javac Hello fava and press Retum to compile your code. This command will call the Java
Compiler asking it to compile the specified ﬁl'e If there &re no errors in the code the command prompt will

take you to the next line.
Step 5: Mow type fava Hello on c,ummandpmmpl 10 AU YOUr program.
Step 6: You will be able to see Hello fava program printed on your command prompt.

|
pree e
Javn scnsrme ot o [ - i £C
cmpder —_
o SPRCT
ey ! compume

Jr———- Drer smvectowt setoonng 8 SV

One appicaton brary ——= EM\

Compilation and Excecution Process:

*  Create a program using editor (eg. Motepad) and save it as filename with Jjava extension specified
directory.

*  Thenwe compile it using javac command (ez. javac filename java), A java compiler then convert java
file into .class file which is called as bytecode and this bytecods is platform independent can run on
different platforms eg. Windows. Linux,MAC ete.

*  Ifany bugs found during compilation that should be fixed first then compiled agair. If there is
not any bugs found then bytecode is creared and handed over to JVM (java virtual machine) for
interpretation,

"+ JVM interpret class file by running java space class name command (eg. java filename) as given in
figure,

*  J¥M has three components to interpret program first: Byvtecode verifier which verifies bytecode,
second: Class loader which loads required classes from java glass library, third ong is a JIT (just
in time) translator which compiles class file and convert it into machine ntad:lhlr format and
then hand over to operating system.




any bugs (mostly logical) found during compilation (by JWM) then one have to edit program

gs and compile uglm.lfnummmhngsﬂmﬁnnlwmﬂwillbeﬁumnyedwm

at necessary to have class name similar to file name. Thing is that file name is required

2 and class name is required during interpretation but it is better to use same name for class

is a name by which we store program).Also milumpmcmum!ly figure out any
jle interpretation checks logical error.

. mjlsmabwwtrudne It is a specification that pmitlt-snumme environment in
sode can be d. JVMs are available for many hard pl ns. JVM, JRE
n Whﬂmmﬂ@mmnfu&%dﬁmﬂu“mupﬁl&m independent.

ing ine, having &n i mummsmzmmyvmal hil f

Chapter 1 Anintroductiontolava « 11

+  Code necessary to run Java programs, dynamically link native methods, manage memory. and
handle exceptions.
+  Implementation of the IVM.

JRE isan acronym for Java Runtime Environment. It is used 1o provide runtime environment for java program.
It contains set of libraries + other files that JWM uses at ntime.
Table 1: Difference Between JRE and JDK

"IRE(lava Runtime environment]
_JRE is an implementation of the Java
Virtual Machine which actally executes
Java programs
2. Java Runtime Environment is a plug-in
needed for renning Java programs.
. JRE includes the JVM, Core libraries

and other additional components to run
applications and applets written in Java.

DK (va Develapment ki)
. JDK is 2 bundle of sofrware that is used to
develop Java based applications.

(&

Java Development Kit is needed for
developing Java applications

JDK inclodes the JRE. set of APl classes.
Java compiler and addnional files neaded 1o
write Java applets and applications.

[

Lot

lp‘ngw.mmmghnwml'\fhhsﬂuw ofthe Java progs ing I
BW&!M. s cross-platform pnmbﬂuy andmcsmall size nruswnpﬂndwd:

‘The Jiva Firmal Machine provides a platf d dent way of ing code, progr can

writing soft without having 1o be concemed with how or where it will run. But, note that

JVM itselfnot a platform independent. It only helps Java to be executed on the platform-independent way. When
JVM has to inierpret the bnte codes to machine language, then it has 1o use some native or operating system
specific language 10 interact with the system. One has 1o be very clear on platform independent concepl. Even
there are many NMlmunJaw.hwmvw:oohavlhmebuofcodupouﬁn:mﬂwwtmungsyslm
Jun-inl"m[)ﬂ']twlanammﬂpmofﬁciohnsl\-‘h‘l can l many
times over previous levels. The JIT compiler then compiles the bytecodes into native code l‘nrd!:plml‘nmm
which it is running.

1.9 DK (lava Development Kit)

JDK is an acromym for Jave Development Kit. Java Development Kit (JDK) is a bundle of software companents.
that is used to develop Java based applications. JDK is an imph ion of either of Java SE (Java standard
Edition). Java EE (Java Emerprise Edition) o Java ME (Java Micro Edition). Usually, leamers start from JDK
implementation of Java SE 1o leamn core Java features, which is also known as Java SDK. JOK includes the JRE,
se1 of API classes, Java compiler and additional files needed 1o write Java applets and applications. It comtains JIRE
= developmeni tools. lava Developer Kit contains wolks needed 1o develop the Java programs, and JRE to nin the
programs. The tools include compiler (javac exe), Java application launcher (javaexe), Appletviewer, etc. JDK
Compiler convens java code into byte code. Java application launcher opens a JRE, loads the class, and invokes
j1s main method.

110" IRE

The JRE is the software environment in which programs compiled for a typical JVM implementation can run.

The runtime system includes.

1

= Very Short Questions i

_ 1. What is object oriented language?

\ 2 What is procedure programming language?

W3« List the features of object onienied language.
A What is byte code™

5. What is IT?

6. What is JVM?

7. Why java is a robust language?

8. What is JRE?

S SNOTE Questions e —

~_ b Why java is platform independent language?
A Explain complication and execution of java prosram®
stz Why java is secure language then C and C+-?
4. Explain ditference between JVM and JRE
5, Explain difference berween JOK and JRE

. Long Questions S

T xplain the features of object orented language in detail
2. Explain the features of java language in detail
At
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Tokens and Operator

2.1 Tokens

Each language is made up of small building blocks known as tokens. So smallest unit of any language
is known as tokens. The tokens of a language are the basic building blocks which can be put together to
€Onstruct programs.

Tokens are divided into following five categories:

Keywords
[dentifiers
Constant or Literals
Operators
Separators

P -

o

2.1.1 Keywords

Kevwords are some reserved words define by any language. Keywords have specific meaning in a hngu_agn.
in igva const and goto are two keywords which are reserved in Java but not define by java language. In java
there are 50 keywords. ; ] :

Keyword sometimes called a reserved word. Keywords are identifiers that Java reserves for its own use.
These identifiers have buili-in meanings that cannot change. Thus, programmers cannot use these identifiers
for anything other than their buili-in meanings. Technically, Java classifies identifiers and keywords as
separate categories of tokens. o

Pu:i.mic: lhgalalt Java keywords contain only lower-case letters and are at least 2 characters long, identifiers
are very short or that have at least one upper-case letter in them.

abstract continue goto package switch
g default ir private this
boolean do 'impEcrncnrs profected throw
break double import public lllmhlvs
bvie else instanceof refum u-.n_nsi:m
c;se extends int short 1r}'-.
catch final im:rl}zc: static void
char finally long strictip volitile
class float native super while
const for 3 new synchronized

12
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2.1.2 Identifiers

All Java components require names. Name used for classes, methods, interfaces and variables are
called Idemifier. Identifiers are programmer-designed tokegs. They are used for naming classes,
methods, variables, objects, labels, packages and interfaces in a program. Java identifier’s basic rules
are as follows:

+  All identifiers must start with either a letter (a to Z or A 0 Z) o currency character () or an
underscore.

+  They can have alphabets, digits, and the underscore {_) and dollar sign (£) characters.
+  They mist not begin with a digit.

+ After the first character,4in identifier can have any combination of characters.

v A Java keyword cannot be used as an identifier

+  Identifiers in Java are case sensitive abc and Abc are two different identifiers. Uppercase and
lowercase leters are distinet.

+  They canbe ofany length. . _
»  [dentifier must be meaningful; short enough to bequickly and easily typed and long enough to be
déscripttve and easily read.

Java developers have followed some naming comventions.

1. When more than one word are used in & public arethods 2nd instance name. the second and subsequent
words are marked with 4 leading uppercase letters.

Example:

dayTemperature
firsiDayOfvionth
totalMarks

b

All private and local variables use only lowercase lenters combined with underscores.

Example:
length
Barch_strength

3. Allclasses and interfaces stam with a leading uppercase letter{and each subsequent word with a leading
uppercase letter means in Title case).

Example:

Student
HelloJava
Vehicle
MotorCycle

4. Variables that represent constant values use all uppercase lelicrs and underscores between words.
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PRINCIPAL_AMOUNT
The following table shows some valid and invalid identifiers:

e
T e, e e TR B
B Ao ey

HelloWarld Hello World (uses a space)
Hi_JAVA Hi JAVA! (uses & space and punchuation maark)
wvalue3 Svalue(begins with a number)
Tall short (this is a Java keyword)
Sage #age (does not begin with any other symbol except _ $)
class name Should start with uppercase letter and be a noun e.g. String, Color, Button, System,
Thread etc.
interface name Should start with uppercase letter and be an adjective eg. Runnable, Remote,
ActionListener etc.
method name Should start with lowercase letter and be a verb ez actionPerformed(), main(),
print(), printin() etc.
variable name Should start with lowercase letter e.g. firstMame, orderNumber etc.
package name Should be in lowercase letter e.g. java, lang. sql, util ete.
constanis name Should be in uppercase letter. e.g. RED, YELLOW, MAX_PRIORITY etc.

2.1.3 lLiterals

5 "
A literal is the source code representatjon of a fixed value. Literals in Java are a sequence of characters (digis,
other characters) that represent ammlr}-valmlo be stared in variables, Java language specifies
O TER, or other information that represents a value. This
es in Java statement. While

letters. and
five major types of literals. Literals can bean
means what you type is what you ger. We will use literals in addition to variabl
writing a source code as 3 characier sequence, we can specify any value as a literal such as an integer.

Types:

Integer literals

Floating litcrals

Character literals

String iterals

. Boolean literals

Eaich of them has a type associated with it. The ype describes how the values behave and how they are stored.

[T U

2.1.3.1 Integer Literals
Integers are any numeric value either negative or pasitive without having fractional part.
fieger data types consist of the following primitive data types: !

13
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Vs
}m(-mmiz?j
short 2byte(-32568 10 +32767)
it 4 bytes ()

long Thyte

byte, int, long, and short can be expressed in decimal{base 10), hexadecimal(base 16) or octal(base 8)
number systems as well. Prefix 0 is used to indicate octal and prefix 0x indicates hevadecimal when using
these number systems for literals.

Examples:
int decimal = 100;
int octal = 0l44;
int hexa = Ox64;

2.1.3.2 Floating-Point Literal

Floats are any numeric value either negative or positive having fractional part. Floating-peint numbers are
like real numbers in mathematics, for example, 4.13179, -0.000001.

Java has two kinds of floating-point numbers: float and double. The defauit type when you write a
floating-point literal is double, but you can designate it explicitly by appending the D (or d) suffix. However,
the suffix F (or f) is appended 1o designate the data type of a floating-point literal as float.

2.1.3.3 Character Literals

A character literal as a single printable character in a pair of single quote characters such as "a’, *#", and "3".
char data type is a single 16-bit Unicode character. Below table shows a set of these special characters.

Meaning
New line 8
Tab
\b Backspace
Ar Cariage retum
\f Formfeed
W Backslash
A\’ Single quotation mark
N Double quotation mark
\d Octal
Axd Hexadecimal
hud Unicode character

If we want to specify a single quote, a backslash, or a non-printable character as a character literal use
an escape sequence. AN €scape sequence uses a special syntax o represents a character, The syntax begins
with a single backslash (\) character. Below table o view the character literals use Unicode escape sequence

to represent printable and non-printable characters.
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'u0041’ Capital letter A "y
“\u0030* Digit 0 .
*\u0022* Déuble quote !
*{u003b’
“\a0020* ) oA
“\u000%" e e
Syatem.out.print (ch+* "k
Example 1: ‘:h— 41 ;

M. OuE. |

L h

Dutput :
The set of characters in represented as String li in Java. Always use “double g
There are few methods provided in Java 1o combine strings, modify strings and o know v
have the same values.
The 2mpty string
one
*This is a string” A string containing 16 characters
2.1.3.5 Null Literals
The final literal that we can use in Java programming 1. We specify
code as “null’, To reduce the pumber of references o Il literal.
Example 2 always null. We typically assign null literals to obj ables. For instance
1as £

blic static void mai ing &7 2.1.3.6 Boolean literals

. When we assign 3
sume ithat the va 1
true and false 1o represent a Bool

The values true and false are treated as literals in Java pro
variable, we can only use these two values, Unli
and 0 is equivalent to false in Java, We have 1o use the

boalean

Lo T

an value

14
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Example:

‘boolean chosen = true;
boolean chosen = false;

Remember that the literal true is not represented by the quotation marks around it. The Java compiler
will take it as a string of characters, if its in quotation marks.

2.1.4 Separatorsinlava

Separators help define the structure of a program. The separators used are parentheses ( ), braces | |,
the period ., and the semicolon ;. The table lists the six Java separators (nine if you count opening and
closing separators as two). Following are the some characters which are generally used as the separators
in Java.

Period It is used to separate the package name from
sub-package rame & class name. It is also
used to separme variable or method from
its object or instance.

. Comma It is used to separmte the consecutive
parameters in the method definition. It
is also used w separate the consecutive
variables of same type while declaration.

Semicolon It 5 used 1o terminate the statement in Java.
1 Parenthesis This holds the list of parameters in method
definition. Also used in control statements
& type casting
] Braces This is used to define the block/scope of
code, class, methods,
{] Brackets It is used in array declaration.

2.1.5 Comments

CommenTs are special part of any language, to describe or explain the code which mml:nsy to understand.

Comments are not increase the line of code as comments are not by the wpilers. Ci nents are

read by compilers but not compile by any compiler. So the byte codé daes not contain the respective code
; — { J

for comments. s e

Type of Comments in Java:
Single ine Comments

1
2. Multiple Line Comments
Documents Comments

w

15
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2.1.5.1 Single Line Comments
Java's single line comment starts with two forward stashes with no white spaces (/ry and kasts till the end of line.

If the comment exceeds one line then put twis fiiore consecutive skashes-on next lin= and continue the comment.
Java's single line comments are proved usefil for supplying short explanations for variables, function

declarations, and expressions.
Example:
ifix < ¥y}

{ /7 beglin if block
X = yi

if block

2.1.5.2 lava Multi-tine Comments cr Slash-star Comments

Java's multi-line or stash-star or traditional comment is a piece of text enclosed in slash-star (/*) and star-
slash (*/). Again theré'should be no white space between slash and star. Java's multi-line comments are useful

when the comment text does not fit into one line; therefore needs to span across lines.

Example 3:

for (int § = 0; § < 5 /" exit

System.out.print(i + = ~1;
b
k

Output

01234

21.5.3 Dowment Comment

1% do

entation */

This is a documentation comment and in general its called doc comment. The JOK javadoc ool uses doc
comments when preparing automatically generated documentation. =
2.1.6 Operators

Chperkror ifi java is a symbagl that-is used to perform operations. There are many types of operators in java such
& unary operitor; arthmelic operator, relational operator. shift operator, bitwise operator, temary operatos
and assignment operator.

d
‘
d
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Sulfixing a variable with the increment or decrement aperator retums the value to be used in the operation,
and then performs the increment or decrement. For example

postfix exprit expr-- // value of i is 11, but tha valus of a is 10
unary HHEXPr —eXPr Hexpr -expr ~ ! /! Wote that the assignment preceded the increment
CRrr int 1 = 10;
multiplicative % int a = Lé+;
additive ¥ /f value of i is 9 as before, but the - .
3 i = 10;

shifi <€ > 3> jnt b = 5 4 L==;

relational <<=>= instanceol

equality - 2.1.6.2 Relational Dperators

bitwise AND & Relational operators compare the values of two variables and retum a boolean value The mechanism for

o 3 comparing two variables is done through 2 set of relational operators

brm'-ist .t“luy" o o The general form of a relation operation is

bitwise inclusive OR | LefiOperand RelationalOperator RightOperand

logical AND && Table Relatioasl Operators:

logical OR

- E Operator Desaription

e o - s Equal: retums a true value if the tvo values

1 - - = *w fm - - - =T Tl
e it foYm & | e e i Net Equal: returns 2 true value if the two values are cxueal
< Less than: returms a true value if the left operand has a value less than the that of the right

2.1.6.1 Increment and Decrement Operators oed
In compuier programming it is quite cOMmMON to want 1o increase of decrease the value of an integer type > (Greater than: returns a true valuz if the left operand has a value greater than that of the
by |. Because of this, Java provides the i and d fil op that add | to a variable and right operand
subtract | from a variable, respectively. The increment operator is denoted by two plus signs (++), and Less than or equal” returns a tree value if the left operand has a value less than or equal
the decrement operator is denoted by two minus signs (--). The form of the increment and decrement to that of the right operand

Grreater than or equal: retumns  tnue value if the sperand has a value greater than or

equal to that of the right operand

operators is:
vagiable—=; .
—+varizble;
vaniable—:
-variable:

Example:

Example:

ipt i = 10;

jes: ff Hew wvalue of i is 1]

3

The variable could either be prefixed or suffixed by the increment or decrement operator. 1f the variable aan -2 <
is always modified appropriately {either incremented by | or decremented by 1), then what is the difference? lean bé = a
The difference has to do with the valuc of the variable that is returned-for use in an operation.

Prefixing a variable with the increment or decrement operator performs the increment o decrement, and

then returns the value 1o be used in an operation. For example:

2.1.6.3 Bit-Wise Dperators

These operator works on binary numbers that is s and 0s. These 13 and 05 can be waced back to the
underlying hardware implementation of computers and the principles of electne al engineenng. 3

The bit-wise operalons are going o define rules in the form of tuth tables to apply to these two values for the
purpose of building o result. The geoeral form of a bit-wise operation is

int 2 ™
int a =
i = 10z
ine b = 5 # ==iz ff Value of bis M4 {5+ % and 1 is §

i; /f value of both | and a is 1!

result =~ operandA bit-wise-operator operandi

16
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Table: Bit-Wise Operators 2.2.1 Primitive Data Types
7 o EE b There are eight primitive data types supported by Java. annivfdmt}wﬂtl"mmby:h: language
; S and named by a keyword. Primitive data types arc:
& AND
| OR 2.21.1 Byte
- XOR{ExclusiveOR) ; *  Byte data type is an 8-bit signed two's complement integer.
v il + Minimom value s -128 (-2°7).
*  Maximum value is 127 (inclusive)(2*7 -1)
Left Shift Operator *  Default value is 0.
Table: Shift Operators *  Eyte data type is used to save space in large arrays, mainly in place of integers, since a bvie is four
— = S times smaller than an int. ]
= B ST gy L +  Example: byte a = 100 , byte b = -50
<< Left Shift -
3 Right Shift : 2.2.1.2 Shor
> Right Shift (Rl with 0s) *  Shon data type is a 16-bit signed two's complement ‘nteger
*  Minimum value is -32.768 (-2*15).
a__ I *  Maximum value is 32,767 (inchesize) (2415 -1)
- %‘Z.Z Data Types in Java . :ﬂh&i:daur}ptmnlmbcuwd 10 5ave memory as byte data type. A short s 2 times Salia
Java language has 2 rich implementation of data types. Data types specify size and the type of values that can = Defank vakic is 0.
be stored in an identifier, Variables are nothing but reserved memory locations 1o store values, This means = Example: shorts = 10000, short 1 = -20000
that when you create 2 variable you reserve some space in memory. B fien
Based on the data type of a variable, the operating system allocates memory and decides what can 2213 Im
be stored in the reserved memory. Therefore, by assigning different data types io variables, you can
store integers. decimals. or characters in these variables, *  int data type is a 32-bit signed two's complement integer.
There ane two data types available in Java: * Minimsm value is - 2,147 483 848 (-2°31)
Primitive Data Types L) !\a‘[a..umum value is 2,147 483 647 (inchssive ). (2731 -1}
7 sy *  intis generally used as the default data type for integral vakues unless there i 2 c cEm
Reference/Object Daia Types * The default value is 0. TP T vehe=t ke e 0 omcern showt tacrnory
Diata type A *  Example: inta = 100000, int b = -200000
/\\ : 2.2.1.4 long
Primitive Nor-primitive *  Long data type is a 64-bit signed two's complement
* Minimum value is -9.22 36,834, 775.808 (-2
e String * Maximum value is'9,223,372,036.854,775,807 (inclusive). (2°63 -1)
Boolean Humaric Array * This type is used when a wider range than int 5 needed.
/ e * Defauk vahse is OL.
*  Example: long a = 1000001, long b = 2000001
Character Imegral
i M 2.2.1.5 Float

Floating-paint * Float duta type is a single-precision 312-bit [EEE 754 floating point

Intager 1 i
*  Floatis mainly used to save memory in lange arrays of floating point numbers.
; .

I-:h\n data type is never used for peecise values such as Cumency.
Boclean  char byle shot il long  flosl double i o

17
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2.2.1.6 Double

Mbkhu type is a double-precision 64-bit IEEE 754 floating point.

This data type is generally used as the default data type for decimal values, generally the default choice.
Double data type should never be used for precise values such as currency.

Default value is 0.0d.

Example: double d1 =123.4

2.2.1.7 Boolean

*  boolean data type represents one bit of information.

+  There are anly two passible values: true and false.

*  This data type is used for simple flags that track true/false conditions.
*  Default value is false.

+  Example: boolean one = true

2.2.1.8 Char
char data type is a single 16-bit Unicode character,
+  Minimum value is “w00M" (or 0).
«  Maximum value is "l (or 65,535 inclusive).
Char data type is used to store any chasacier.
= Example: char lettera =*A"

2.2.2 Reference DataTypes
+  Reference variables are created using defined constructors of the classes. They are used (o access
objects. These variables are declared to be of a specific type that cannot be changed. For example,

Employee, Puppy ete.
+  Class objects, and various type of amay variables come under reference data type.

. Default value of any reference variable is null.
. A reference variable ean be used to refer to any object of the declared type or any compatibie type.

« Example: Animal al = new Animal(*giraffe”);
So. alis a reference data type is used 1o refer to an object. A reference variable is declared 1o be of
specific and that type can never be change. We will talk a ot more about reference data type later in Classes

and Object lesson.

zf Type Casting 8l

one type to a variable of another type is known as Tipe Casting.

Assigning a value of

Example:
In Java, type casting is classified into two types
. Widening Casting(Implicit)' Upcasting
byttt —3 Short—2 int —3 long —> floal —bdu.fie
widening

18
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. Marrowing Casting(Explicitly done)/ down casting
by = Roat —» long — ¥ short— byte
Marrcwing 2
Eam

What is token?

Write different types of tokens?

What is keyword?

What do you mean by comments?

How many daia types are available in java?

Name the keyword which are not define in java but reserved in java.
What is fype casting?

e, 510/ 0uestions B -

N

I.
t/ﬂ;-

Explain tokens in detail. *

Explain convention and rules for java identifiers
Explain different types of comments in java.
Explain implicit and explicit type casting in java

———— QLS ——

Explain different type of operators in java.
Explain java datatype in detail,
Explain difference between C4+ and java.

P



CHAPTER » 3

Control Statement
and Looping

3.1. Control Statements

A conditional statement allows a choice from a selection of statements., It first evaluates an expression to
decide between the possibilities. If there are only two then a boolean valued expression (also called a logical
expression) will be enough to allow us 1o choose. We can picture a conditional statement graphically. We
have a condition box with two exit paths, one for true and the other for false, The true path leads to the *if"-
stagepent. The false pa'lh_1_:_§3§ to the “else”-statement. After these two statements the paths meel up so that
control can pass to the next statement in the program.

/

e
y Condibon I'._;'
/ “akia” pain
},
\

;f
/
Y

| fotplis

3.1.1.1f Statement
The if statement is the fundamental control statement that allows Java 1o make decisions and execute
statements conditionally.
Syntax:

if {expression)

I: e » 4

Satement or statements 1o be execuied if expression is true

]

19

i i Chapter 3 Control Statement and Looping « 27

3.1.2 If...else Statement

The if..else statement is the next form of control statement that allows Java to execute statements in more
controlled way.

Symtax:

if (expression)

I

Statement o statements o be execuled if expression is true
else

i

Statement or statements 1o be executed i expression is false
]

3.1.3 Lij,elsejf.,. Statement

The if..efse if".. statdment is the one level advance form of control statement that allows Java to make commect
decision out of several conditions. .

Syniax:
if (expression 1)
{

Statement(s) to be excouted il expression 1 is true
i T -
else if (expression 2)

Statement(s) to be executed if expression 2 is true
else if (expression 3)

Statement(s) 10 be executed if expressicn 3 is true
]

else

Ll

i

Statemeni(s) o be executed it no expression is true

3.1.4 Sy,i.tch Statement

The basic symax of the swirch statement is 1o give an expression to evaluate and several dificrent siatements

to execiite based on the value of the expression. The interpreter checks each case against the valise of the

expression until a match is found. 1f nothing matches, then control goes to defand siare
Usually default is last statement, so “beeak’ is optional after default statement, ‘defanlt” can be use in
between then we have use break.
Conclusion is that break is optional after last statement
switch (expression)
{
case condition 1: staement(s)
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break;
case mdiﬂpn 2: statement(s)
. break; o
case condition n: statement(s)
* default: statement(s)
) = -

3.2 looping

Java performs several types of repetitive operations, ealled “looping”. Loops are set of instructions wused 1o
repeat the sameblock of code till a specified condition returns false or (e depending on requirement. To
control the loops use counter variable that increments or decrements with each repetition of the loop.

la\:-a_ supports three h_.:p_f_lalmcnn: forzdo-while and while. The for loops are best ysed when you want
10 perforin a loof a specific ntiniber of times The while loop are be<Tused to perform a leop an undeterm ned
number of times. In addition, you Ganisse the break and continue statements within loop statements.

If we want to execute a statement or group of stateraents are execile multiple times till any condition is
reached, then we use loop,

Typesof loops:
On the basés of number of iteration ( that is repetitions of the body of the loop) loops are divided into two
categories that are: Dufinite and im.ﬁ;ﬁnfh-frxy:; } g

in definite loops, the number of iterations is known before we start the execution of the body of the loop.

Exampfe: rep<at for 10 times prititing out a *,

In indefinie loops. the number of ferations is not known before we start to execuite the body ofthe loop, but
depends on when a certain condition becomes true (and this depends on what happens in the body of the loop)

Example. while the user does not decide it is time 1o stop, print out a * and ask the user whether he wants

a

10 5l0p. - ~
10208,

3.2.1 While-Loop

The while loop is commonly used loop a.ltcl the tbr_lmp. The while statement repeats a loop as long as a
specified condition evaluates to true. If thé condition be false, the within the loop stop
executing and control passes to the statement following the loop. It is entry control loop, means first check
condition then enter the loop. The while statement looks as follows:

Syntax:
while{condtion)

Statements,

+»  Condition is an expression of rype boolean.
+  Statements are a loop statement (also called the body of the loop)

Note: By making use of a block, it is possible 1o group several statements into a single composite
staternent, it is in fact possible 1o have moré than one statement in the body of the loop. .

20
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Semantics:
+ First, the condition is evaluated.
*  Ifivis true, the statement is executed and the value of the condition is evaluated again, continuing in
this way until the condition becomes fake.
* At this point the statement immediately following the while loop is executed.

Henee, the body of the loop is execuied as long as the condition stays true. As soon as it becomes false
control comes out of the loop and continue with the following statement.

Example 1:  Print out 100 stars.

int & = 0z

while (i < 100)

i
System.cut.prink(™**};
it}

Example 2:  Print the squarcs of the integers between 1 and 10,

L =1
a (i <= 10}

wh
System.out.println(l

1+%;

The following are the common features of loops conzrolled by a counter

*  Acontrol variable for the loop is used (also called counter or index of the loop). E.g. int
*  Initialization of the conmrol variable Eg. in- i = 1;

*  Increment (or decrement) of the control variable at each iteration E.g. 14+;

*  Testif we have reached the final value of the control variable Eg.. (¢ <= 10

3.2.2 do...while Loop
The do. while loop is similar to the while loop except that the condition check takes place at the end of the loop

This means that the loop will always be executed at least once, even if the condition is false. It is exit control
0 NOBCES THESE. W20 CX O
<

irmsjfggn_:g_ll;r loop and thgﬁm«‘g_nuﬂum
Syntax:
do

[}

Statements;

i while{condition);

Example 3:  Sum integers read from input until a 0 is read.
B = e e ——

sum = §;
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i= mr_eggr.parsem:I.Tc:pzionhnr:.:hou[:'.p'u'tﬁialoqc
"Input an integer (0 to terminatel™)):
sum = sum + &i

whila (i != 0):

System.out.printin(®sum = “ + sum};

3.2

Forloop Y F.Y‘__/g.-_‘_

t is also an entry control loop, means first check condition then enter the loop. The for loop is executed till a

specified condition retums false. It has basically the same syntax then in other languages. It takes 3 arguments.
When the for loop executes, the following occurs:

1. The initializing expression is executed. This expression usually initializes one or more loop counters,
but the syntax allows an expression of any degree of complexity.
2. The condition expression is evaluated. If the value of condition is true, the loop stalements execute.
1£ the value of condition is false, the for loop terminates.
3. The update expression increment exscutes.,
4. The statements execute, and control retums 1o step 2.
Syntax:

For{initialization; condition: increament/decreament /update]

Statement(s) to be executed if test condition is true

- _ Initialization is an expression with side-effect that initializes a control variable {typically an

s
e
7=

assignment), which can also be a declaration with initialization

Condition is an expression of type boolean.

Update is an expression with side-effact that typically consists in updating (i.e., incrementing or
decrementing) the control varizble.

Statement is a single statement (also called body of the for loop)

The fior loop examples.

s

.

for (int i =
values assigned io
for (int i =

“values assigied to it :
for (int & = 4y i <= 4s
values assigned jo i -4, -I.. g
for (int i =8; i #= - 101 = i3f 2
values assigned foi: 0, -3, -5s 9

21

]
char ¢ = [char]i;
System.c

Examphe §:  Print the squares of the integers between | and 10 using a for loop.

for (int i = 1; i <=
System.out.printl

Example 6:  To find prime number between a given range.

class Pris

public stacie woid mainiString(] arg
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5.2.4 Nested Loops

The body of a loop can contain itself a loc
of loops.

The following example generates a multiplication table

p, called a nested loop. It is possible to nest an arbitrary number

2 through 9. Outer loop is responsible for
generating a list of dividends, and inner loop will be responsible for generating lists of dividers for each
individual number:

Example 7:  Print out the multiplication table.
public class Table

Output:

B e
7 st - .

5 JAY m i shows how to generite pyrami iangle like given below
X3 yw o generite pyramid or triangie like
Exam ple 8: This Java Pyramid example shows how to g te |

using for loop.

22

Outpul

Example9: Thi
using for loop.
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d example shows how fo generate pyramid or triangle like given below
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Output el e =
; .
12 ;
123 :
1234 o
12345 ‘“
Example 10:  This Java Pyramid example shows how to generate pyramid or triangle like given
beiow using for looj
3 P Example 11:  This Java Pyramid example shows how to generate pattern like given bl
"W using for koop.
N
"
- !
LA AL e
LEEE T e |

class Pattern

public static wo
i
fie
fo

rate upper half of the pyra

nt f=5; 120 ;i--) for

fori{int j=0; 3 < &7 j++)
t {

Sysrem.out.print(™*¥); Suntam Fo

Dutpt: Outpur:

P PP PP PR P o -

23
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Example 13:

Output:
’ Ouatput:

3.3 Jump Statements : i any key
T
3.3.1 The Break Statement
- -
The break stalement & used o cxit a loop early, breaking out of the enclosing curly braces. W
siatement is encountered control goes out of loop without checking the condition of leop an
executed further statements of loop.

24
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Example 14:  Print out the odd numbers between 0 and 100,

3.3.3 The Return Statement

The retum statement i also jump statement. The retum statement exits from the current method, and control
flow: retums to where the method was invoked, The return statement has two forms, one that returns a value,
and one that doesn™t. To return a value, simply put the value (or an expression that calculates the value) after
the retum kevword.

E.g. retum count;

The data type of the retumed value must match the type of the method's declared retum value. When a
method i declared void. use the form of return that docsn't return a value.

retum;
3.3.4 Llabeled Break an Labeled Continue
In java break aad continue keywords are working with label also. As use of goto is not a better habit as it

increase the program complexity and decrease the readability of program,

Example 15:  Program wsing labeled break.

Caass Label:

25

Output:

Example 16:

Duitput:

Chapter 3 _Control Statement and Looping

Program using labeled hreak.

s any key to continue..,.

"

39



