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	1. Class: B.Sc. III(CPS)  V Sem
Subject: Java Programming (5SJ
Unit-lV
Introductionto Java
Syllabus:
4.1 History and Evolution of Java
4.2 Feature of Java
4.3 JDK
4.4 JVM
4.5 Difference between C++ and Java
4.6 Structure of Java Program
4.7 Keywords
4.8 Variable and Constant
4.9 Data types
4.10 Literals
4.11 Operators in Java
4.12 Control Flow:
• Selection Statements
• Iteration Statement
4.13 Command Line Argument
4.14 One Dimensional and Two-Dimensional Array
Preparedby,
Mr. Husharc Y.V. [Assist. Prof |im.sc., mca,seti
Class: B.Sc. lll(CPS) V Sem
Subject: Java Programming(5S)
4.1 History and Evolution of Java:
• Java is pure object-oriented programming language. It is called 'pure' because
each program that we write using this language must contain at least one 'class'. A
'Class' is one of the basic principles of object oriented programming language.
• This language was developed by James Gosling and colleagues at Sun Microsystems
in early 1990's.
• The Java language is originally called "Oak by James Gosling".
• On January 27, 2010 the company "Sun Microsystems" is taken over by another
company named "Oracle Corporation". So, nowjava is termed as "Oracle Java".
• The evolution of Java wc can summarize with following milestones in its
development:
•f 1990 - Sun Microsystems decided to develop special software for consumer
electronic devices headed by James Gosling.
1991- Using C++ the team announced a new language named Oak.
V 1992 - The Green project team by Sun, shown new language to control home
appliances using handheld device with tiny touch-sensitive screen.
ÿ/ 1993 - The www appeared on the internet and transformed the text based internet
into graphical rich environment usingVVeb Applets.
S 1994 - Team developed a web browser called "HotJava" for web Applets.
V 1995 - "Oak" was renamed "Java" due to some legal snags. Java isjust a name.
Netscape and Microsoft supports to Java.
ÿS 1996 - Java established itself as a leader for internet & general purpose
programming. Java founds its home.
4.2 Feature of Java:
1. Simple & Small
Java is partially modeled on C++, but greatly simplified and improved. Some people
refer to Java as "C++" because it is like C++- but with more functionality and fewer negative
aspects.
2. Compiled and Interpreted
You need an interpreter to run Java programs. The programs are compiled into the
Java Virtual Machine code called byte code. The byte code is machine- independent and can
run on any machine that has a Java interpreter, which is part of the Java Virtual Machine
(JVM).
Preparedby,
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3. Platform-Independent and Portable
o Write once, run anywhere With a Java Virtual Machine (JVM), you can write one
program that will run on any platform.
o Because Java is architecture neutral, Java programs are portable. They can be run on
any platform without beingrecompiled.
4. Object Oriented
o Java is inherently object-oriented. Although many object-oriented languages began
strictly as procedural languages, Java was designed from the start to be object-
oriented.
o One of the central issues in software development is how to reuse code.
o Object- oriented programming provides great flexibility, modularity, clarity, and
reusability through encapsulation, inheritance, and polymorphism.
5. Robust and Secure
o Java compilers can detect many problems that would first show up at execution time
in other languages.
o Java has eliminated certain types of error- prone programming constructs found in
other languages.
o Java has a runtime exception-handling feature to provide programming support for
robustness.
o Java implements several security mechanisms to protect your system against harm
caused by stray programs.
6. Distributed
o Distributedcomputing involves several computers working together on a network.
o Java is designed to make distributed computing easy. Since networking capability is
inherently integrated into Java, writing network programs is like sending and
receiving data to and from a file.
7. Multithreaded and Interactive
o Java is designed to execute multiple programs simultaneously: it is achieved by
dividing the program into subprogram known as "Thread". And by using these
threads Java supports the multitasking.
o These threads are used in a single program to perform multi functionality and this is
known as "Interactivity".
8. High Performance
Java's performance is high. Because Java is architecture neutral. Java programs are
portable. They can be run on any platform without being recompiled.
Preparedby,
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9. Dynamic and Extensible
Java was designed to adapt to an evolving environment. New code can be loaded on the
fly without recompilation. There is no need for developers to create, and for users to install,
major new software versions. New features can be incorporatedtransparently as needed.
4.3 JDK:
ÿ
JDK. stands for Java Development Kit.
ÿ
It is a kit consisting of various tools/resources (software resources) required to
programmers for doingjava programming on computer machine.
ÿ
It provides following THREE major software resources:
1. Development Tools, required for developingjava programs.
2. JRE (Java Runtime Environment), required during the execution ofjava program.
3. JVM (Java Virtual Machine),the machine on which java programs are executed.
ÿ
Following is list of primary components of JDK:
Sr.
No.
Tools Purpose
1 javac.exe
It isjava compiler; it converts the java code into byte code (Class
file).
2 java.exe
This tool is an interpreter and can interpret the class files (byte
code) generated by the 'javac' compiler. It actually executes the
byte code to provide us output.
3 javadoc.exe
The documentation generator, which automatically generates
documentation from source code comments
4 appletviewer.exe This tool is used to runJava applets without a web browser.
5 javah.exe It allows us to use C-language header files in java program.
6 jdb.exe
It is Java Debugger. It is used to detect and fix the bugs in the java
program.
7 jar.exe
It is used to create executable jar file ofjava program. When we
double click over it gets executed the underneath java program.
NOTE: all of the above tools are executable files (.exe) and placed in folder "bin" of JDK.
Preparedby.
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4.3 JVM:
Java Program Java Compiler Byte Code
Byte Code JVM Machine Code
Most of the programming language compilers translate source code into the machine
code for a specific computer.
Java is architecturally neutral; hencejava compiler produces intermediate code known
as byte code for a machine that does not exist physically.
This machine is called as Java Virtual Machine.
JVM (Java Virtual Machine) is an abstract machine. It is a specification that
provides runtime environment inwhichjava 'bvte code' can be executed.
JVMs are available for many hardware and software platfonns (i.e. JVM is platform
dependent1.
What is JVM:
1. A specification where working of Java Virtual Machine is specified. But
implementation provider is independent to choose the algorithm. Its
implementationhas been provided by Oracle and other companies.
2. An implementation its implementation is known as JRE (Java Runtime
Environment).
3. Runtime Instance whenever you write java command on the command
prompt to run the java class, an instance of JVM is created.
The JVM has two primary functions:
1. Allow Java programs to run on any device or operating system (known as the
"Write once, run anywhere" principle)
2. Manage and optimize program memory.
Preparedby,
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Application
Linux
Variants
4.4 Difference between C++ and Java:
# C++ Java
1
C++ is not pure Object-oriented
programming language.
Java is a Pure Object-oriented
programming language.
2 C++ is platform-dependent. Java is platform-independent.
3 C++ supports the goto statement. Java doesn't support the goto statement.
4 C++ supports multiple inheritance. Java doesn't support multiple inheritance
through class. It can be achieved by
using interfaces injava
5 C++ supports operator overloading Java doesn't support operator overloading.
6 C++ supports pointers. You can write a
pointer program inC++.
Java supports pointer internally. However,
you can't write the pointer program injava
7 C++ uses compiler only. Java uses both compiler and interpreter.
8 C++ supports both call by value and call
by reference.
Java supports call by value only. There is
no call by reference in java.
9 C++ supports structures and unions. Java doesn't support structures and unions.
10 C++ doesn't have built-in support for
threads. It relies on third-party libraries for
thread support.
Java has built-inthread support.
11 C++ doesn't support »>operator. Java supports unsignedright shift »>.
12 C++ is nearer to hardware. Java is not so interactive with hardware.
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| 4.5 Structure of Java Program:
Documentation Section
Package Statement
Import Statements
Interface Statements
Class Definitions
main method class
{
main method definition
}
Structure of Java Program
A typical structure of a Java program contains the following elements: 1
1. Documentation Section
2. Package Declaration
3. Import Statements
4. Interface Section
5. Class Definition
6. MainMethod Class
1. Document Section:
• The documentation section is an important section but optional for a Java program.
• It includes basic information about a Java program like, author's name, date of creation,
version, program name, company name, and description of the program.
• To write the statements in the documentation section, we use comment statements injava.
• The comments mav be sinsle-line. multi-line, and documentation comments.
• Sinsle-line Comment:
It starts with a pair of forwarding slash (II).
For example:
//First Java Program
• Multi-line Comment:
It starts with a /* and ends with */. We write between these two symbols. For
example:
/*lt is an example of
multiline comment*/
Preparedby, 1
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• Documentation Comment:
It starts with the delimiter (/**) and ends with */.
For example:
/**lt is an example of documentation comment*/
2. Package Statement:
• The package declaration is optional.
• It is placedjust after the documentation section.
• In this section, we declare the name of user defined package that we are going to use in
our program.
• We use the keyword package to declare the package name.
For example:
packagejavatpoint: //where javatpoint is the package name
package com.sssca; //where com is the root directory and sssca
//is the subdirectory
3. Import Statement:
• The package contains the many predefined classes and interfaces.
• Ifwe want to use any class of a particular package, we need to import that class.
• We use the import keyword to import the class.
• It is written before the class declaration and after the package statement.
For example:
importjava.util.Scanner; //it imports the Scanner class only
importjava.util.*: //it imports all the class of the java.util package
4. Import Statement:
• It is an optional section.
• We use the interface keywordto create an interface.
• An interface is a slightly different from the class. It contains only constants and method
declarations.
For example:
interface car
{
const int speed=70;
void start();
void stop();
!
5. Class Definition:
• It is vital part of a Java program.
• Without the class, we cannot create any Java program.
• We use the class keyword to define the class.
Preparedby.
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For example,
class Student //class definition
{
Variable Declarations
Method Definitions
}
6. Main Method Class:
Inthis section, we define the main() method. It is essential for all Java programs.
Because the execution of all Java programs starts from the main() method.
It must be inside the class. We must save the java program with name of class in which we
are defining main( ) method.
We use the following statement to define the mainQ method:
public static void main(String args[]J
{
}
For example.
public class Student //class definition
{
public static void main(String args[])
{
//statements
}
}
4.6 Variables in Java:
A variable is the name of a reserved area allocated inmemory.
It is a combination of "vary + able" which means its value can be changed.
A variable is a container which holds the value while the Java program is executed. A
variable is assigned with a data type.
There are three types of variables injava: local, instance and static.
For example,
int data=50;//Here data is variable
1. Local Variable:
A variable declared inside the body of the methodis called local variable. You can use this
variable only within that method and the other methods inthe class aren't even aware that the
variable exists.
2. Instance Variable:
A variable declared inside the class but outside the body of the method, is called an instance
variable.
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It is called an instance variable because its value is instance-specific and is not shared among
instances!object).
3. Static variable:
A variable that is declared as using static keyword is called a static variable.
Yon can create a single copy of the static variable and share it among all the instances of the
class.
Memory allocation for static variables happens only once when the class is loaded inthe
memory.
Example to understand the types of variables injava
public class A
!
static int m=100;//static variable
void method/)
{
int n=90;//local variable
}
public static void mainfString args[])
{
int data=50;//instance variable
!
}
4.7 Constants in Java:
• A constant is a variable whose value cannot change once it has been assigned.
• To define a variable as a constant, we just need to add the keyword "final" in front of the
variable declaration.
For example.
final float pi = 3.1
4f;
• The above statement declares the float variable "pi" as a constant with a value of 3.14f.
• We cannot change the value of "pi" at any point intime in the program.
• Later if we try to do that by using a statement like "pi=5.25f', Java will throw errors at
compile time itself.
• It is not mandatory that we need to assign values of constants during initialization itself.
• We can declare and then the first value that we will assign that value remains attached to
that variable.
For example.
final float pi;
pi = 3.14f;
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4.8 Literals in Java:
Literals in Java are a synthetic representation of boolean, character, numeric, or
string data. They are a means of expressing particular values within a program. They are
constant values that directly appear ina program and can be assigned now to a variable.
1. Integral literals:
Decimal literals (Base 104 : Inthis form the allowed digits are 0-9.
For example,
int x = 101;
Octal literals ( Base 81 : In this form the allowed digits are 0-7.
For example,
// The octal number should be prefix with 0.
int x = 0146;
Hexa-decimal literals (Base 16) : In this form the allowed digits are 0-9 and
characters are a-f.
For example.
// The hexa-decimal number should be prefix with OX or Ox.
int x = OX l23Face;
Binary Integer: Binary integers uses a base two, consisting of the digits
"0" and "I."
//The prefix "0b" represents the Binary system.
Example:
Obi 1011.
2. Floating-Point Literals:
Floating-point literals are expressed as exponential notations or as decimal fractions.
They can represent either a positive or negative value, but if it's not specified, the value
defaults to positive. Floating-point literals come inthese formats:
Floating: Floatingformat single precision (4 bytes) end with an "f' or
"F." Example: 4f. Floatingformat double precision (8 bytes) end with a
"d" or "D."
Example: 3.14d.
Decimal: This format uses 0 through 9 and can have either a suffix or an
exponent.
Example: 99638.440.
Decimal in Exponent form: The exponent form may use an optional
sign, such as a and an exponent indicator, such as "c" or "E."
Example: 456.5f.
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3. Char Literals:
Character (Char) literals are expressed as an escape sequence or a character,
enclosed in single quote marks, and always a type of character in Java. Char literals are
sixteen-bit Unicode characters ranging from 0 to 65535. Example: char ch = 077.
4. String Literals:
String literals are sequences of characters enclosed between double quote ("") marks.
These characters can be alphanumeric, special characters, blank spaces, etc.
Examples: "John", "2468", "n", etc.
5. Boolean Literals:
Boolean literals have only two values and so are divided into two literals:
- True represents a real Boolean value
- False represents a false Boolean value
So, Boolean literals represent the logical value of either true or false. These values aren't
case-sensitive and are equally valid if rendered in uppercase or lowercase mode. Boolean
literals can also use the values of "0" and "1."
Examples:
boolean b = true;
boolean d = false;
6. NullLiterals:
Null literals represent a null value and refer to no object. Nulls are typically used as a
marker to indicate that a reference type object isn't available. They often describe an
uninitialized state inthe program. It is a mistake to try to dereference a nullvalue.
Example: Patient age = NULL;
4.9 Operators inJava:
The notation or symbol used in programs that denotes an operation is called
Operator.
Types of Operators in Java:
1. Arithmetic Operators
2. Relational Operators
3. Logical Operators
4. Assignment Operator
5. Increment-Decrement Operator
6. Conditional Operator
7. Bitwise Operator
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1.Arithmetic Operators:
Sr.
No.
Operator Use
1 + Summation of two operands
2 - Subtraction of two operands
3 * Multiplicationof two operands
4 / Divisionof two operands
5 % Modulo division of two operands
2. Relational Operators:
Sr. No. Operator Meaning
1 < Is less than
2 <= Is less than or equal to
3 > Is greater than
4 >= Is greater than or equal to
5 == Is equal to
6 ;= Is not equal to
3. Logical Operators:
Sr. No. Operator Meaning
1 && LogicalAND
2 || Logical OR
3 ; Logical NOT
4. Assignment Operator:
• Assignment operators are used to assign values to the variables. We have the usual
assignment operator
• Java supports the shorthand assignment operators which are used in the fonn of
x op= exp;
• Where, x is variable, op is operator and exp is expression.
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Example:
x+=y+l;
Sr. No. Simple assignment Shorthand
1 X=X+1 X+=l
2 X=X-1 X-=l
3 X=X*fY+l] X*=Y+1
4 X=X/fY+l] X/=Y+1
5 X=X%Y X%=Y
5. Increment & Decrement Operators:
There are two operators increment (++) & decrement (—) are used to add 1 to the operand and
subtracts 1 from the operand. It is having two notations as follows:
Sr. No. Operator Meaning
1 X++ Incremented by onefpostfix]
2 ++X Incremented by onefprefix]
3 X-- Decrementedby onefpostfix]
4 -X Decremented by onefprefix]
Where, X is name of the variable
6. Conditional Operator:
• The operator (?:) is known as conditional operator. It is also known as ternary operator.
• It shows the conditional expression in the following form
• Expl ? Exp2 : Exp3
• Where Expl, Exp2 and Exp3 are any expressions.
• This operator works like if-else statement.
Example:
x=(a>b) ? a : b;
Inthis example x is assigned a value that as following expression
if(a>b)
x=a;
else
x=b;
7. Bitwise Operators:
Sr. No. Operator Meaning
1 & Bitwise AND
2 ! Bitwise OR
3 A
Bitwise exclusive OR
4 One's compliment
5 « Shift left
6 » Shift right
7 »> Shift right with zero fill
Preparedby,
Mr. Husharc Y.V. [Assist. Prof.]<m.sc.,mca,set)
 


	8. Class: B.Sc. III(CPS)  V Sem
Subject: Java Programming (5S)
4.10 Control Statements in Java:
• A Java program is executing in one direction i.e. TOP to BOTTOM
• As solving some problems, we may require variations in the flow of execution.
• For example,
ÿ
if value of variable 'a' is greater than variable 'b'
• we want to perform (a-b) otherwise we want to perform
• (b-a).
• This kind of variation may cause problems to correctly terminate the program
execution.
• To control the variations in flow of execution, Java provides some statements having
their own syntax.
• The statements provided to control the variation inthe flow of execution ofprogram
are called Control Statements of Java.
The various control statement provided inJava are classified into following THREE type:
1. Conditional Control Statements
2. Looping Control Statements
3. Jumping Control Statements
1. Conditional Control Statements
The control statements those are used to control the branching variation in the flow of
execution of a program are referred as Conditional Control Statements. The following basic
FIVE condition control statements are provided inJava:
1. Simple if
2. if-elsc
3. Nestedif-else
4. else-if ladder
5. switch
NOTE:
Conditional Control Statements are also referred as Branching Statement or
Decision-Making Statement.
1. Simnle if:
Syntax:
if (test condition)
{
True Block of Statements;
1
Statement X;
Here 'if is keyword. First, 'test condition' is evaluated.
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If 'test condition' is TRUE, then TRUE block will be executed and execution
continues with 'statement X'.
If 'test condition' is FALSE, TRUE block will be skipped and execution continues
with 'statement X'.
Entry
True
Test
Condition?
False TRUE Block of Statements
Statement X
Fig. Flowchart for Simple if statement
2. if-else Statement:
Syntax:
if(test condition)
{
True Block ofStatements;
}
else
{
FalseBlock ofStatements;
}
StatementX;
Entry
False
FALSE Block of Statements
Test
Condition?
TRUE Block of Statements
Statement X
Fig. Flowchart for if-else statement
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if(test condition)
{
if(test condition)
{
True Block-1
}
}
else
{
FalseBlock ofStatements
}
StatementX
FalseÿÿH Test
Conditi
on?
Test
Conditi
on?
FALSE Block of Statements
FALSE Block of Statements TRUE Block of Statements
Statement X
Fig.Flowchart for Nested if-else statement
4. else-if Ladder:
Syntax: if(T.C.-l) else
{ {
TrueBlock-1 DefaultBlock
}
else if(T.C.-2)
StatementX;

True Block-2
}
•
•
else if(T.C.-N)
{
True Block-N
}
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False
T.C.I? TRUE Block-1
TRUE Block-2
True
TRUE Block-N
O
Statement X
5. Switch Statement
Syntax:
Fig. Flowchart for else-if ladder
switch (expr)
{
case value-1 : Block-i
break;
case value-2 ; Block-2
break;
default :Default Block
break;
}
Statement X;
The 'switch' syntax contains FOUR keywords: switch, case, break and default.
The 'switch' statement is used to perform multiple comparisons (=) operations on
'expr' called Switch Expression.
At First, value of 'expr' is get compared with 'Value-1'. Ifthe matches, 'Block-1' is
executed.
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• The 'break' statement presents after 'Block-1' throws the control out of the switch
block i.e., by skipping all other case blocks.
• If 'expr' does not matchwith 'Value-1', comparison continues with next case value.
• Ifno case value match with 'expr' then default case block will be executed.
• Note that, only one case block will be executed.
Entry
expr= value-1
expr= value-2
expr= value-N
Default Block
Statement X
Fig. Flowchart for 'switch' statement
2. LoopingControl Statements:
The control statements those are used to control the repetition inthe flow of execution
of a program are referred as Looping Control Statements.
The following basic THREE looping control statements are provided inJava:
1. while statement
2. do-while statement
3. for statement
4. Labeled Loop
NOTE:
• Looping Control Statements are also referred as Iterative Statement.
• One execution of a loop is referredas on iteration.
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1. while statement:
Syntax:
Counter variable initialization;
while(Test Condition)
{
Body of the loop;
}
Statement X;
• Here 'while' is keyword.
• At First, 'Test Condition' is evaluated.
• Ifit is TRUE, then Body of the loop will be executed.
• After executing body of the loop control goes to 'Test Condition' and again it is
evaluated. This process continues till the 'Test condition' is TRUE.
• If result of 'Test Condition' is FALSE, it skips the body of the loop and execution
continues with 'Statement-X '.
It is Entry Control loop statement, because test condition control is present at the entry into
body of the loop.
Flowchart:
Enti
FALSE
Test
Condition?
Body of the loop
Statement X
Fig.Flowchart for 'while' looping statement
2. do-while statement:
Syntax:
Counter variable initialization;
do
1
Body of the loop:
}
whilefTest Condition);
Statement X;
Here 'do' and 'while' are keywords.
At First,body of the loop executed directly.
After executing body of the loop control goes to 'Test Condition' and it is evaluated.
Ifthe result of 'Test condition' is TRUE, then body of the loop executed again.
This process continues till the result of 'Test Condition' becomes FALSE.
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It is an EXTT Control loop statement, because test condition control is present at the
exit door of body of the loop.
Flowchart:
TRUE FALSE
Test
Condition?
Body of the loop
Statement X
3. for statement:
Syntax:
Fig. Flowchart for 'do-while' looping statement
forfinitialization;Test Condition;incr/decr)
{
Body of the loop;
I
Statement .V.¬
Here 'for' is keyword.
At First, counter variable initialization takes place.
At Second, 'Test Condition' is evaluated.
Ifresult of 'Test Condition' is TRUE, then body of the loop is executed.
After executing body of the loop control goes to 'incr/decr' statement. Again, test
condition is evaluated.
This process continues till the result of 'Test Condition' becomes FALSE.
It is Entry Control loop statement, because test condition control is present at the
entry into body of the loop.
Flowchart:
TRUE
Entryÿ
Initialization
FALSE
Body of the loop
— increment/decrement
Fig.Flowchart for 'for' statement
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3. Jumping Control Statements:
The control statements those are used to control the jumping variation in the flow of
execution of a program are referred as Jumping Control Statements.
The following basic TWO jumping control statements are provided inJava:
1. continue
2. break
NOTE:
Jumping Control Statements are also referred as Sequential Control Statements.
1. continue Statement:
• It is defined inJava to be used within loop.
• It is used to skip the current iteration and continue with next iteration ofthe loop.
Syntax:
For example.
for(i=l;i<=5;i++)
{
if(i==3)
continue;
System,out.printlnfi);
iffTest Condition)
1
continue;
Output:
1
2
4
5
2. break Statement:
It is defined inJava to be used within loop or switch.
It is used to skip the current iteration and terminate the loop or switch block.
Syntax:
For example.
for(i=l;i<=5;i++)
{
if(i=4)
break;
System.out.println(i);
iffTest Condition)
1
break;
Output:
1
2
3
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4.11 CommandLineArguments:
Command Line Arguments are nothing but the parameters that are supplied to the
application at the time of execution ofprogram.
Any arguments provided in the command line are known as String objects. And
passes to the args[] array as elements.
The individual elements of an array accessed by using an array index.
Ex: args[i],
where iis array index.
Accessing the array elements inthe command line as follows:
java ComLincTcst Simple Small DistributedMultithreaded
class ComLineTest
{
public static void main (String args [ ] )
{
int count, i=0;
String str ;
count=args .length;
System. out .println ( "No . of args= "+ count) ;
while ( i<count)
{
str=args [ i
] ;
i++;
System. out .println(i+" : java is "+str) ;
}
Output:
No. of args= 4
1 :java is Simple
2 :java is Small
3 :java is Distributed
4 :java is Multithreaded
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4.12 One Dimensional and Two-Dimensional Array:
Definition: ( Array )
"An array is non-primitive(derived) data type of java. It is a collection of
homogeneous data items stored under a single variable name on contiguous memory
locations."
• Each element of an array is accessed by using integer number called Index/Subscript of
that element.
• By default, index of the first element of an array is 0.
• The maximum number of elements that array can hold is called as size of that array.
a) Creating an Array:
Injava, we can create an array by two following TWO steps:
1. Declaring array
2. Allocating memory to array
1. Declaring an Array:
Syntax:
data_type array_name[ ];
data_type [ ]array_name;
For example.
int x[ ];
OR int [ ]x;
NOTE: We cannot specify size in array declaration.
2. Allocating memory to an Array:
After declaring an array, we must allocate memory for it. This can we do by
using 'new' operator.
Syntax:
array_name = new data_type[size ];
Here, 'size' is integer that represents maximum elements the array can hold.
For example.
x = new int[5] ;
This statement will allocate memory locations to store FIVE integers.
The two steps array declaration and memory allocation we can combine to create an array.
For example.
int [ ]x = new int[5] ;
This statement will allocate memory locations to store FIVE integers.
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b) Length of an Array
In Java, once a memory is allocated to an array its size is internally
variable called 'length'. The length of an array can be obtained as follows.
get stored in a
Syntax:
int variablename = arrayname.length;
For example.
int [ ]x = new int[5] ;
int size= x.length;
This statement will store length i.e. 5 into variable 'size'.
c) Initializing an Array:
Storing values inan array at the time of its declaration is called as Array Initialization.
Syntax:
data type array namej] = |valuel, value2, ];
For example.
int x[ ]={10,20,30};
This statement will create an array of THREE integers.
NOTE: The size of array cannot be specified ininitialization of one-dimensional arrav.
(1) Tvnes of Arrav:
Injava arrays are classified into following basic TWO types:
1.One-Dimensional Array
2. Two-Dimensional Array
1. One Dimensional Arrav:
An array who's each element is accessible using single subscript is called one-
dimensional array.
Eor example.
Consider a one-dimensional array 'A' of size 5 as follows:
int A[ ]= new int[5];
A
_ A[0]
A[l]
Hi
ÿA[3J
|A[4]
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Here,
[0] is the subscript of first element.
[1] is the subscript of second element.
[4] is the subscript of last element.
2. Two-Dimensional Array:
An array who's each element is accessible using two subscripts is called Two-
dimensional array.
For example.
Consider a two-dimensional array 'A' as follows:
tnt A[ ] [ ]=new int[4];
• A two-dimensional array is used to store data present in the tabular form. Where first
subscript represents row number and second subscript represents column number.
• The following figure illustrate memory representations of above two-dimensional
array.
ColO Col 1
A[0][0]
A|0||1|
A[11[0]
A|11111
Row 0
Row 1
A[0][0] A[0][1]
A[1][0] A[l][l]
Fie. Memory Representation
of Two-Dimensional Array.
Fig. Matrix Representation
of Two-Dimensional Array.
e) Creating 2-D Array:
1. Declaring an Array:
Syntax:
data_type [ ][ ]array_name;
data_type array_name[ ][ ];
For example.
OR
int x[ ][ ];
int [][]x;
NOTE: We cannot specify size in array declaration.
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2. Allocating memory to an Array :
After declaring an array we must allocate memory for it. This can we do by
using 'new' operator.
Syntax:
array_name = new data_type[size] [size];
Here, 'size' is integer that represents maximum elements inrow and column
of 2-D array can hold.
For example.
x = new int[2][2] ;
This statement will allocate memory locations to store FOUR integers.
3. Initializing2-D Array:
Storing values in an array at the time of its declaration is called as Array Initialization.
Syntax:
data type array name[ ][ ] = [ [valuel,value2, |,
|valuel,value2, ),
1;
For example.
int x[ ][ ]={ { 10,20},{30,40 };
NOTE: 1.The size of arrav cannot be specified ininitialization of two-dimensional array.
3. Values must be specified inrow-by-row form.
### End of Unit No. 04 ###
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