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CHAPTER » 4
Array |

4.1 One-D Array

4.1.1 Array Definition

Array is collection of homogenous data type element. An array is used to store a collection of data, but it is often
more useful to think of an array as a collection of variables of the same type.

Array is a structured data type with a fixed number of componenis. Every component is of the same type.
Components are accessed using their relative positions in the array.

[n Java. arrays are objects. Array is the most fundamental data structure. Other data structures are built
using arrays. Array provides a convenient way to process large amounts of related data. Java provides a data
structure, the array, which stores a fixed-size sequential collection of elements of the same type.

The values stored in an array are called elements. The individual elements are accessed using an integer index.

4.1.2 Array Index

Array index is an integer indicating the position of a value in a data structure. Indexing of array in Java is
starting with 0 (element 0, element I. element 2, and so on).

It might seem more natural to have indexes that start with | instead of 0, but Sun decided that Java would
use the same indexing scheme that is used in C and C++. This is a convention known as zero-based indexing.

4.1.3 Array Declaration

Instead of declaring individual variables, such as n0, nl, ..., and n99, we can declare one array variable . To
use an array in a program, you must declare a variable to reference the array, and you must specify the type

~ ofarray the variable can reference. The syntax for declaring an array variable:

dataType(]) array Var; // preferred way.
or e :
dataType array Var(); //works butnot preferred way.

Note: The style dataType| ] array Var is preferred. The style dataType array Var [] comes

from the C/C++ language and was adopted in Java to accommodate C/C++ programmers.

Example:

int arr{]);

or

int [) arr;

Here arr is reference variable of int array type not array object. In java Array is a Object not primitive type.
- arr=new int ([100]}:
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Now new operator creales an amay object of int type to store 100 (hundred) integer type values, And
reference of this object is assigned to Armay variable, that is arr. So. Armay reference variable siores the base
address and length of Array. As we know in case of C and C+-+ Array, Amay naine have ne idea about of length
of Array. So. C and C++ Array does not check boundary of array. But java Array is much smart and intelligent as
java Array checks the boundary of Array and if the User cross the boundary of Array then the Exception (Error
accur at rumtime is known as exceplion), called ArrayindexCutOfBound occurs.

There are three ways of armay declaration: ;

int arz(j:z

The above statement does two things:

1. Itereates an array using new int [arraySize]:

2. It assigns the reference of the newly created array to the variable ar.

Declaring an array variable, creating an array, and assigning the reference of the array to
the variable can be combined in one statement, as shown below:
arr=new inzill

If we want to declare more thar one army variable of same type than use following syntax:

N

1
2=
3raZ

ook

Here al. a2, a3 are reference variable of int array type. There are two amay objects one having
size 5 and another having size 6. not three amay objects. Both a2 and a3 are point ing 1o sanie amay
as shown in fig.

So, we can access the amay by both variables a2 and a3.

int alf)s 22, =a*f
Here al is reference variable amay but a2 and a3 are not reference variable of amay, they are
just int type primitive variable. e = ;
7. We can use variable in subscript operator ([]) which is not allow in C and C++

Chapter &4 Array « 43

3. Alternatively you can create arays as follows:
dataType(] array Var = (valued, valuel, ..., value k};

The array elements are accessed through the index.
from 0 to arvay_Varleagth-1.

Example:
int afl={10,20,30,40}:

Example 1. Progra to find maximum in given array.

class ArrayMax g

I
public static void main(String argll)
i
int af)={10,20,30,12,67,45}:
int m
for(
1
if (ali]>max]
max=afi]:

i

System.out.print In{"Hax is=""+max);

1 .

H

Output:  Max is =67

Example 2:  Write a program in java to print the reverse of given array.

import
publi

ja

public static void main(St
i
Scanner sc=

new 5¢
tam.out.pcintin{

n=sc.nextIntil;

J/input
for(int i=0:idn;i++)
{
System.out
a[i]=sc.next

ter Accay element™+(i+l])):

= i=0;idnzit+)




: y .}:_ System.out.println(*Enter Array element”+a(i]);
_ System.out.printini);
System.out.printlin();

i:;uluplu: Tmplement Selection sorting algorithm in java.

import java.ucll.Scanner:
public class SalectisnSort

public static void main(3tring argll)

{
Seanner sc =new Scannec[Systas.in);
System.out.printla(“Entar Array size”);
int n=sc.naxtinti);

: | for(int
=S {
. mfi]=

/ fnormal
feriinc

SYsTem.cu
Systam.ou
/F Sorting

fori{inc
for(iac

rinclnf™Enter Arzay element*s(i+1));
nextintils 'I .' ] " ot
fragy WY e RN -

nter item®):

Example 3t Implement Insertion sorting algorithm in java.

impore ¥




: static void lgiht&-‘t:l.ﬂ.g arg(l}

sc =new Scanner (System.in):
out.println{“Enter Array size"™);
.nextInt():
J=new int(nl):
.out.println(“Enter Array Elements:™);
i=0;i<nii++)

out.print ("Array element is7+(i+1});
= sc.nextint(}:
output

im0; 1<row; i++]
t.printim [1]+"\t¥}i

-princln();

logic

+4>=088a (3]>itmi3=-)

 System.out.print(m[i]+"\t¥}:
System.out.printlni);
%

//normal ocutput
for(int i=0;i<row;i++)

System.out.print(mi [i]+*\E") 5
System.out.println(}:

ff Sorting

— e ————

e

-l e
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for (int i=0zi<n-1:;i++)
for(int i=0;j<n-i:j++)
Af (mljl>m(3+11)
{
tm[j];
mljl=mlj+l];
mlj+l]=t;
t
i
1
£/ sorted output
for{int i=D:;i<n:i++)
{

Syatem.out.peintim[i] +*\E");

System.ouc.printini) ;
L

4.1.4 The for-each Loops

JDK L5 introduced anew for locp known as for-each loop or enhianced for loop. which enables us to traverse

the complete amay sequentially without using an index variable.

Example 6:  Writea program in java using for-each loop.
class Arrayl

{
public static void m ainiStringl] args)®
inc(] al = {5,6,7.58):
/4 Print all the array elem encs
" for (int n: al)
L]
System .out.printlnin);
}
}
I

4.2 Two-D Arrays

2D array is‘bulla::_im of ane-D array. 2-D array is also known as matrix. So, two-dimensional array is used
10 represent  matrix or a table. In Java. you can create n-dimensionzl arrays for any integer n
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Sp, we used one-dimensional arrays to model linear collections of elements.

And two-dimensional ammay is 2 one-dimensional array in which each element is another one-dimensional
array.
Example T: WAP in java to input 2-D array using Console class and display mormal output and
transposed outpout.

import java.io.Console:
class MatrixTranspose

v

H
public static void main(String arg(l)
{

Console con=System.console():
Syatem.out.orintln(*Enter array zow”):
int r=Integer.parsaln:t(con.ceadLine());
System.out.println(“Enter array cols™):
int c=Integer.parselnt (con.ceadlinel)):
int m[) [)=new int[c][c];
Syatem.out.print(“Enter Azray Elemsnts:®);
for(int i=0:;i<riit+)
for(int j=0:jec:j++l
1
System.out.print (“Arzay element is®+(itl)+~,“+(j+1)+":
mli] [J)=Inceger.pazselnt (con.eadline ()}
1

System.out.println(*Hormal array”);
for(int i=O;i<rii+s)
i
for(int I=0:f<c;j++)
System.out.princim{i) {31+ \e™);

System.out.princlni);
i
System.out.printla (*Transpose arzay“);
for{int i=0;i<ciies)
{
for(int 3=0:j<r;j++)
System.out.printim[j] [L]+"\c");

v inzl3] (417 wr
%[0).length is 4, x[l].length is 4 and x{2].length is 4.

System.out.printlingi;
I
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Outpuat:

Example 8:

WAPF in java to add two matrix,

Chapter & Armay

o«

51
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' Output:

10

4.2.2 Triangular Array

Each row in a iwo-dimensim

_ Chapter & Amay «

e ronws can have different ke

53
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trianglehrray(3) = new int[2]y
triangleArrayld] = new int(1]:

intl][) triangles Array = {
11, 2, 3. 4 Sk
12; 3, 4: 5l
13, 4, 31«
4 5}, -
15}

v

Suppose an armay matrix is declared as follows:
Snc ] [ ] matrix = new int [10][10]:

‘Here are some examples of processing two-dimensional amays: o (Initializing arrays with input values)
The following loop initializes the array with user input values:

.j@ﬁa;u:ll.scanner input = new Scanner (Systes.inj;
System.out.println{“Enter & matrix.length + ™ rows and * + matrix[0].length
* columns: “);

for [int row = 0;

oW < matrix.length: row++)
=for (int column = 0; column < matrix[row].length; columnt+)
[
matrix[row] [column] = input.nextInt(};
1
}

ffiinicializing arrays with random values)

Assign random values to the array using the following syntax.

for (int r = 0; r < triangleArray.length:
for fint e = 0; c < triangleArray(r 7
triangleArray[c] [c] = (int) (Math.zandom( ] * 1000);

ing arrays)
t £ = 0; £ <« macrix.leagth; r++)

for {int ¢ = 0; ¢ < matrixfrow].length: c++]

nowy

.out.print(maccixz][c] +

1
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4.3 Multidimensional Arrays

The following syntax declares a three-dimensional array.

double [ ] [ ] [ ] % = new double(2](3]([4];
ffor

double x [ J[ ] [ ] = new double[2]({3][4];
%.length is 2 x[0].length is 3,
x[0](1].1length i= 4,
x[1](1].1length i= 4,

x[1] .length is 3
®[0]1[2]).length is 4,
2[11[2].length §is 4.

x[0][0].length £z 4,
x[1](0].length i3 4,

i EEE
Very Short Questions a3 R
. What is array?

2. What is difference between C++ and Java array?
3. Whatis 2-D amay?

S (e s SR T

1. Write down different ways of array declaration,
2. What is for loop? Expalin in detail.

— oy

What is bubble son? Implement Bubble sort in java,
is selection sort? Write example to im

hat} iqserlinn sont? Explain in detail,

What is binary search? Explain with example of implementation of

plement selection sort in java.

B =

binary search in java.
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Java String and
' St(i_n_g Buffer

swhich are widely used in Java programming, are a sequence of characters. In the Java programming

ge, strings are objects.
Java, Sirings are objects and implemented using two classes, namely String and StringBuffer. Java
, character ammay

£ ;3 in
| Strings are more predicable and reliable as compared 1o C and C-++ String. As in case of
© ending with null character is known as String. But in case of java character is totally different from String.
There is no null character in java. Java does not allow operators operation on Strings except +(plus) and
+=(plus assignment) operaiors. which results into String concatenation. String is 2 inbuilt class which is
available in javalang package! A package which impaort by default) used to create String objects. String is
only class which is used as datarype or we can creates String class objects without new operators.

5.1.1 String Class

Scrar
Strini
Systaz
System.out. ]

floxr
System.sut. lengts

ng sl=nsw STIing ["Savita™ i

The Java platform provides the String class to create and manipulate strings.

5.1.2 String Class Characterstics

51.21 StingisObjectinlava

Siring represents 2 sequence of character. but unlike C language which implements Siring as character amay
ending with null character. java represents string as object of class String.

' Implementing string a5 built in class objects allows java 1o provide a full complement of I'v:at_un:s that
makes string handling conv enient. String objects can be constructed by a numbers of ways, make it easy 10

) obtain a string when needed

) 5.1.2.2. Stringisimmutable

Strings are mmatable that is we cannol change the string after creation, However a variable declare as a
Srring reference can be changed to point some other String object al any time. We
String operation. Each time we need an altered version of an existing string, a new string object is created that

12

still preform all type of
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contains the modification. The original String object is remains unchanged. This approach is used because
fixed, immutable strings can be implemented more efficiently than changeable ones. For those cases in which
a modified string is desired, is 3 companion class called StringBuffer, whase object contain strings that can
be modified after they are created. :

5.1.2.3.

Both String and StringBuffer arc final. It means we cannot extends String and String Buffer classes. This allows
certain optimization that increase performance of common string operations.

Note: The String class is immutable, so that once it is created a String object cannot be changed. If there
is a necessity to make a lot of medifications w Strings of characters. then you should use String Buffer &
String Builder Classes. »

String Class is Final

5.1.3. Constructors and Methods of String Class

5.1.3.1 Constructors of String Class

1. public String(
Initializes a newly created String object 5o

it represents an empty characier sequence

Initializes a newly ject so that it represents the s2me sequence of charciers as the
argument, in other words, the newly created

ng is a copy of the argument string.

X p
Allocated a new String
array Argument.

4. public 3rringich

Allocates a new String that contaings charscters from a sub-array of the character amay argument.

5.  public 3
Allocales anew Sirin
unicode of characters.

int aj
ri

6. public Stris te 141, int o
LUllslmﬂ\ a new String by decoding the specified sub-array of bytes using the platio
characiers sel. % 2
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byte b = {97, %8, 99, 100, 101, 102);
~String s1 = new Stringlb,2,3): //sl will hold "cde

7. public String(byte[ 1) :
Constructs a new String by decoding the specified armay of bytes using the platform’s default character set.
Byte'bl-] = [97. 98, 99);
String sl = new String(b)i //sl will hold “al

Even though Java's char type used 16 bits to represent the unicode character set, the typical format for
mm the Intemet usss amays of B-bit hyl:s constructed from the ASCII character set. Because 8-bit
ASCII sirings are common, the String class provides constructors that initialize a string when given a byte
- amay. In each of the above constructors the byte to character conversion is done by using the default character

 encoding of the platform.

‘Methods of String Class

© L. int string.lengthi,:

Methods used to obtain information about 2n object are known as accessor methods. One acoessor
muhodlhlynum use with strings is the length method, which retums the number of characters contained
in the string object.

String =1 = “Savita Singh";
ant lsn = s1.length():
System .out.println( "Sccing Length i3 : ™ + len

L. stringl.concat(string2)

This retums a new string that is stringl with string2 added 1o it at the end. You can also use the concat
method with string literals, as following:

=Savita ".concat("Singh”):

Strings are more commonly concatenated with the + cperator, as in:
“Hallo,™ + "™ world"

+3ults in;

3. char scringl.charAt(int index)
Retums the character a1 the specified index.

€. inr 5 ntgl.comparaTo(String String2)

Compares Stringl o another Sinng2.

ngl.compareT ing (5
Comparcs WO strings Emcowhm!ly

o compareTolgnoreCase ( Stnng String2}
cﬁﬂ'lpa.l'c'i Iwo strings Iexlcogmphlcall)' ignoring case differences.

7. Siring Stringl.cencat(String stx)

Concatenates the specified siring to the end of this string, which calling the method.

8. beslean Stri ngl.contentEquals (StringBuffers scr)

Rewrns true if and only if this String represents the same sequence of characters as the specified
StringBuffer.

13
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9. static String stringl.copyValueOf(char[ ]data)
Reeturns a String that represents the character sequence in the array specified.

10. static String copyValueOf(char{]data, int offset, int count)
Retuims a String that represents the character sequence in the array specified.

1l. boolean Stringl.endsWith(String suffix)
Tests if this string ends with the specified suffix.
12. byte[] getBytes()

Encodes this String into a sequence of bytes using the platform’s default charset, storing the result into
a new byte amray.

byce[ ]| getBytes(String s);

Encodes this String into a sequence of bytes using the named charsat, storing the result info a new
byte array.

13. int hashCode(
Retumns a hash code ior this string.

r, char newChar)
ng resulting from replacing all occurrences of old Char in this string with new Char.

16. String ring regex, String repl
Replaces each substnng of this string
replacement.

that matches the given rm.l.: expression with the given

17. String( ] spli

(String regex)
Splits this string around matches of the given regular expression.

!a‘ st

Rerums a new string that is a sub:mng of this string.
22, sString subst 71 ir T
Retums a new string [h.:l is a substring of this string.
2). char[) toth
Converts this string 1

new character array,
I4. String tolowerCase()

Converts all of tne characters in this String to lower case us ing the rules of the default locale,
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‘25, string toString()
Convert any object to String object.

26."String ToUpperCase(}
Converts all of the characters in this String to upper case using the nules of the default

] ‘String teim()
f ':_p:m-nqnpyofllmsrring. with removing leading and ending white spaces.

d earlier that String objects are simmutable” in Java. Once a String object is instantiated, it cannot
content. Amy change vields a new String object and the old one is discarded. Strings created
uffer class, are “mutable”. Once created, characters can change and new characters can be

i The Sni:gauﬁrclus is part of the java.lang package.
5.2.1 Common Constructors and Methods are

5.21.1. ! Constructors
1. StringBuffer( ):

Constructs 2 StringBuffer object with no characters in it and an initialize with capacity or buffer of 16
characters.

2. StringBuffer(int length):

It constructs a new StringBufTer

3. StringBuffer(String s):

[t constructs & StringBuifer object that is represents the same sequence of characters as that of strings,
retuns a reference to the new object of StringButTer.

object with no characters in it and an initial capacity specified by length.

5.2.1.2 Instance Methods
I. StringBuffer append(charc): It appends the character to the stringbuffer and returns a reference to
this StringBuffer.

2. charAg(int i): reterns the char at the specifi=d index in the stringbu fer

3. deleteCharAt(int i): it deletes the character at position of StringBuffer, returns a reference to this
StringBulfer.

4. insertiint i, char ¢): This m
StingBuffer.

5, lengthi): This method retums an
string buffer.

6. replace(int i. int j, String s} This method removes characters from position i 10 j - |, and then
insens strings, returns & reference to this StringBuller.

7. reverse(): This method reverses the characters in the string bulfier, retums a reference to this
SiringBuffer.

8 seiCharAt(int i, char ¢): This method sets the character ¢ at pos ition i and retwms a reference 1o this
StringBuffer.

9, String substring(int i): This method retums a String object equal 1o a substring of the StringBufTer

from position i to the end of the SiningBuffer
0. String toString(): This methods retums 2 Siring object equivalent o this StringBufler.

ethods inserts a character at position, and returns a reference to this

d int value that is equals 1o the length (character count) of the

14
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Note: The append() and insert() methods are overloaded. They can accept any primitive data type as an
argument, as well as character arrays or strings.

Example 1: Writea program in java using some StringBuffer methods:

import java.util.*:
import java.lang.®:
class StrBuff

{

public static weid main(String args{])

Scanner sc= new Scanner (System.in);

ngBuffar strenew Str
1n{"™\

end\n7

eletecharat\ns.Sub

ur chioce”):
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Output:

€AProgram Files\inox SoRWArCHBID/\GE200T exe

cityt
ength

5.3 Difference Between String, stringBuffer and StringBuilder

5.3.1 String

pbjects are |
& object
15 thread safe ,that
imultaneoushy

ns String  once assig
is stored in the Const
also thread safe

The above ok

Buffer
i 15 Sering i

value of the object. The

5 [

ough String Buffer

uilder but

15
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Because of this StringBuffer objects does not allow two threads to simultaneously access the same
method. Each method can be accessed by one thread at a time.

But thread safie has a disadvantage as the performance of thread safe object is poor. Thus StringBuilder
is faster than the StringBuffer as StringBuilder is not thread =afe. So when calling the same methods ¢
class then the StringBuilder objects are much fast then the String Buffer objects.

StringBuffer can be converted to the String by using toString() method of String class.

StringBuffier s1 = new StringBuffer(“Hello™) J/ The above object stored

/fin heap and its value can be changed . g

sl=new Str

Hvalue which is

13 ¢/ statement is right as it modifies the
owed in the StringBuftfer

5.3.3 StringBuilder

StringBuilder is same as the StringBuffer, that is it stores the object in heap
modified, so objects of StringBuilder class are mutable. The main difference
and StringBuilder is that StringBuilder is also not thread safe. Bui the String
rhread safe.

strin

Above statement is right as it modifies the value which is allowed in the StringBuilder

String ' swingBufier StingBuilder
Storage Area Constant String Pool Heap e Heap R
Modifiable No (immutable) Yes( mutable ) Yes( mutable )
Thread Safe Yes Yes No
Performance Fast Very Slow Fast
L]
5.4 Difference Between StringBuffer and StringBuilder
StringBufier StringBuilder !
1. StringBuffer is svnchronized 1. String Builder i & 1
2. ltis thread saf 2. ltis not thread safe
3. Here two threads can't call the same methods 3. Here two thi the m o !
of StringBuffer simulaneously. StringBuilder s
4. Mtis less efficient. 4. It is more efficient !
Performance Test of StringBufler and StringBuilder {
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- s & -
Example 2: Program using StringBulfer class, . hapter 5 Java String and String Buffer « 65

class StrBuff I -
5 : Long Questions
1. Explain constrictors and some important r

2. Explain imporiant methods of \'rl-')'siirl-‘f-.'r:. 25
3. Explain StringBuilder clas:

SR\ ry Short Questions

1. What is java St
2. Why StringBuilder class 15
3. s StringBuffer cluss is mutable

or than StringBuffer class?

SRR c | 1 Questions

What do you m v Siring immutable

class her classes™”

flere class?

1.

2. 3

3. What is diffierence between Sining and Strin,
4, Write nole on Siring Buffer and StringBuilder class

16
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6.1 Defining a Class
6.1.1 Class

A class declaration is only creates a template, it does not create an actual object. A class creates a new data type
that can be used to create objects. Class represents ADT (Abstract Data Type). It acts like a template using which
we can create multiple objects (instances). Class constructs that defines objects of the same type (set of objects
with the same behavior). That is, a class creates a logical framework that defines the relationship between its
members. When we declare an object of a class, we are creating an instance of that class. Thus a class is a logical
conetruct. An object has physical reality. That is, an object occupies space in memeory.

A class can be defined as a template or blue print that deseribes the behaviors and states the abject of its
type. So class encapsulates state and behavior of object, as it allowing the user o encapsulate both data and
actions into a single object making the class the ideal structure for representing complex data types. It also
defines a collection of state variables, as well as the functionality for working with these variables. Classes
are like C structure or Pascal record definitions that allow function definitions within them, Class defines the
model for an object.

Definition of data fields:

Definition of methods:

properties of defined objects
behaviour of defined objects.

A class is defined using the following template. Class is just a collection of variables (data members),
and functions (metheds). A simple format for defining a class is given below. The syntax for defining a class:

class ClassHame

i
f/ Define data membe
modifiers datatypse

i.a. variables assoclataed with this class
namel;
modifiers datatype varnamel;

s mechods; i.e. functiens or methods associated with this class
n_type mathedl (parametez list);
type mechod2 (parameter list);

The term “data member” refiers to a variable defined in the class.

For example Student class:
class Student

17

i A L RS Chapter 6_Class _« 67
4 © thapter 6

String nama;

1}

Here class is keyword, and Student is name of class.

Note: Java class is stored in a* java” file. The name of the file should match the name of the class having
main() method. For example, if you have fwo classes, one class having maing) method, named as Employee,
called main class and the other cal led Money in same file then the file name should be Emplayee. java.

6.1.2 Member Methods/Function

Methods are functions defined in the class. A method is just a collection of code. The parameter list
is used to pass data to the method. Since @ method is just like a function, where declaration of return
type of the function ts must, If the function does not return any type (int, foat etc.) value then the
method return a special type value called vaid.

Example:

class First

6.1.3 ClassVariables or Data Members

Class members arc declared inside any class and outside any method. Variables
called menther varfables, because they are members of
static keyword is not in declaration ) be

1 inside a class ane
s variables (if the
Any method of

fil

. They are also called i

use they are associated with instances of the class,
that chass is able to access these member variables.

Example.

6.2 Object

55 method invol

Ali objects are instances ofa
by the class of the receiver. All ob

in response loa

fa given clas - hiod in res

An instance of an object eomesponds 1o the actual objec
instance is created when we use the keyword “new”. Object is am enaity B
programs, Object has physical occumence.
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A Java class Definition Contains:

Dsita fields: State of an object. It describes properties an object. The val. i
: A he fi
e ject 1es assigned to the fields define
' Methods: Instmctionstha_: accesses or modifies the state of an object. |t describes behaviors (actions) an
object. It can performs the action supply or modify ifs state.
A Java class isa “blue prini™ for creating objects of that type.

- Variables
{statel

€.2.1 Creating an Object

The *new’ keyword is used to create the object. The new’” keyword is followed by a call to a constructor. This
call initializes the new object.

As mentioned previously, a class provides the blueprinis for objests. So basically an object is created
from a class. [n object-orienizd programming we describe ypes of objects by defining classes.

We then can create multiple objects from that class and fill in the properties w ith vaiues specific to each
object, and ask the object to perform their behiaviors.

Every object belongs to one class and is an instarice af the class,

In Java, the new keyword is used to create new objects. The new keyword allocate memory at runtime
(That is dynamic memory allocation).

There are three steps when creating an object from a class:

Declaration: A variable declaration with a variable name with an object type.

Student s1;
sl=new Stude
OR
Student sl=new Stu

In the above example s1 is not an object. In C++ sl will be treated as object but in Java sl is only a
reference variable which can hold reference 1o an object type Student. It is just like a pointer to an object
in C/C++, 1fthis variable is declared inside any block or & method then it is a local variable and will not be
lized 1o null, but if it is declared in a class then it will be an instance variable and will automatically

initialized 1o null.
Allocating Memeryz In Java memory is allocated dynamically with the help of new operator.

18
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Here ‘new’ is a keyword and operator also. In the above example new aperator will allocate memory for
an object of class Student, and retumn its reference, which is then assigned to reference type variable s1 [l-will
also call a default constructor which is made by JVM, to initialize member variables. i

Example 1:  Program using class member variable.

class Abc

Output:

Example 2:  Program using class member variable and member methods.
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AWSC. OEK

System.out

v omay) W
i
|
Ourpaut: A
1
et chass student) ! Dbject [clas
i e
i | L -
| | & \.I} s ]
| = . !
i | { ol \
1 - \
i | hest 3 a] \ et 3 7
i |
i Averagell]
g, Jal . = A 1 |
< |
!
I
|
Example 3+ Program having user define clam having member var jableavel member method. |,
b 1
public class Student 1

19
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arrows from 53 and s2 both point to the same object. When one object variable is assigned to another, enly a
reference is copied. The object referred to is not copied and no new object was created when s3=52 statement
is executed. Both 52 and s3 are referencing to same object.

You can test objects for equality and inequality using the operators == and |=, The condition “if (s2 ==
53", checks whether the values stored in 2 and s3 are the same. But the values are references to objects,
not objects. So, you are testing whether s2 and 53 refer to the same object, it means weather they point to the
same location in memory.

So the reference variables hold references to objects, not objects themselves. So the conclusion is that
the object is not stored in the reference variable but their references are stored in reference variable. The
object is somewhere else and the eference variable points to it.

Suppose that a variable that refers to an object is declared to be final. This means that the walue stored in the
variable can never be changed, once the variable has been initialized. The value stored in the variable is a reference
10 the object. So the variable will continue to refer 1o the same object as long as the reference variable exists.

However, this does not prevent the data in the object from changing. The variable is final, not the object.

final Student 31 = new Studenci);

si.name = ™ Geeta“;

sl.name = “ Meena”;

Here change data in the object. The value stored i nsl is not changed as it still references to the
Same object.

6.2.2 Fields

' The fields (instance variables) of an oliject are the variables that define an object’s properties. Fields arc class
member which are declared inside the class and outside any member method. These variables do not eccupy
any memory in class but they get memory inside objects. Once an object is created, each field has some value.
These values define the stase of the object and describe the curent condition of the object. Class member
variable are initialized in objects by their default valugs if they are not initialized explicitly.

6.2.3 (Instance) Methods

The behaviors of an object are defined by the methods we write in the object’s class. These (instance) methods
report or act upon the data of an object (instance of the class). These methods are accessed by the respective
class objects only. But if the methods are declared as static then these can be accessed by class name and
abject both.

6.3 Access Modifiers/Visiblity Lable for Class Membar

Visibility modifiers are not applicable for local variables, they are applicable for class members only.

6.3.1 Public

A variable or method that is public means that any class can aceess it. If we specify the modifier public with a
member variable or method then that member will be visible to all the classes. This Member can be accessed
even oulside the package. This is useful for when the variable should be sccessible by your entire application.
Usually common routines and variables that need to be shared everywhere are declared public.

The main(} method is always defined as public because the main() is accessed by JVM which is outside
the elass in which main{) method is defined.

20
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6.3.2 Private

{f we specify the modifier private with a member variable or method then that member will not be visible
outside the clase in which it is declared. This will hide the member of a class from other classes which helps
1o encapsulate member methods and member variables most effectively. There is only one way [0 access a
private method or variable that is that member can access within the class only that defined them. Private
variables and methods are only for the class, which declare them.

6.3.3 Protected

Protected variables and methods allow accessing by the classes inside of the same package, and subclasses of
that class available in any package. So a member declared as protected can be accessed from all the classes
belonging, the same package. Protected members can also be accessed from any sub class of other packages.

6.3.4 Defauit Public/Package Public/No Modifier

I o visibility modifier is specified before a member declaration then that member can be accessed from all
the classes in the seme package. That member cannot be accessed outside the package even by the sub-class.

Example 4: Program using Private class member variable.
class A
{

private int x:

ate int y;

setData(int x1, int yl)
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Cutput:

=
=

=
.

6.4 'this' Keyword e 12.5etData (9, 10);
thy used to call the method. The e

“this" is a reference variable which stores the reference of the ob
i thod will need to refer

reference of “this is replaced by reference of calling
1o the current object.

Scope of class member is in whele class
variable have more prionity in that block tha
vesiable. To distinguish the class member from that of sam

e

5 that of class member then local
s the instance member

Usage of Java “this® Keyword

1. “this’ keyword can be used to refer current class insta
3 ghis()" e2n be used 10 invoke curment class constricior
3. “this’ keyword can be used to invoke current class 1
4,
&

. “this’ keyword can be passed as an argument in
“this’ kevword can be passed as argument in J
6. “this kevword can also be used to retumn the current class |

N
T |
N e =1
Behaviaisr
> ) 6.5 Method Overloading
wlenence Eah B o VIV Y LY
TS Ifaclass have m thods by 3
Object |

Example 5:  Program using explicit use of *this” key word,

21
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2, COverloaded methods are fast becanse they are bonded during compile time and no check or binding Vold sumilnt &, int-b,dr
. is required during runtime. L) ; .
. 3. Most important rule of method overloading in Java is that two overloaded method must have ! Tl S :
different signature. Method signature means in Java include- I » g E e
1)* Number of argument 1o a method is part of method signature, L
2) Type of argument to a method is also pan of method signature, ke
3) Order of argument also forms part of method signature provided they are of different type. :
4} Rewmn type of method is not part of method signatune in Java
Original Method . . 3
public void
[

Syscem.out . pri
i

Overloaded method: Number of
public woid show
|
Sysgem.out.printlnmessage) : Bes
l‘ L
Overloaded method: Different order of 4
public woid !
{
System.ouT.print!
]

Output:

Overloaded method: Type of argument is diffferent
public void show(lnteger n)

Not Overioaded method: As returm fype not include in method signature
public boolean show(String messaze)

Example 6:  Program using Method overloading:

22
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Default values for int data types is zero, for fleat 0.0f , for double 0.0 and for Boolean false.

Each time a new object is created. at Jeast one constructor will be invoked. It initializes the instance variables
of the object. The main rule of constructors is that they should have the same name as the class. A class can have
more than ene constructor with multiple parameters, to differentiate different ways a class may be initialized.

“The constructor with no parameters is called the default constructor and it is highly recommended that
you always create one.

It is essential that class objects be initialized properly just after their creation. When a class is defined, it
is must 10 set the value for class member. What if the user forgets to initialize the valves? This can be such a
serious problem but Java provides a mechanism to all class instances is properly initialized. This mechanism
is called the class constructor. ;

Constructors are methods, but they are methods of a special type. They are responsible for creating objects,

 they exist before any objects have been created. They are more like static member methods, but they are not and
cannot be declared to be static. In fact, according to the JAVA language specification, they are technically not
- members of the class. Unlike other methods, a constructor can only be called using the mew operator.
~ Ifthe programmer doesn’t write 4 constructor definition in a class, then the system will provide a default
Wﬁrﬂm class. This default constructor does nothing beyond the basics that is allocate memory
' and initialize instance variables.
| The definition of a constructor Tooks much like the definition of any other method, with ihree differences.

A constructor does not have any returm type (not even void). It does not mean that constructor does
R ot return any values, it always retum the object of respective class by default.

2. Thename of the constructor must be the same as the name of the class.

3. The only modifiers that can be used on a constructor definition are the access modifiers pubiic,
~ private. and protected. A constructor can't be declared static.

4. Constructer does not need to call as they always invoked automatically.

AT

However, a consiructor does have a method body of the usual form, a block of statements. There is no
restrictions on Type of statements can be used. And it can have a list of formal parameters. The parameters can
provide data tn be used in the construction of the object.

Constructor in Java can not be abstract, siatic, final or synchronized

6.6.1 Constructor Overloading

Like methods. a constructor can also be overloaded. Qverlaaded constructors are differentiated on the basis
of their tvpe of parameters or number of parameters. Construcior overloading is same as that of method
overloading. Incase of method overloading, multiple methods with same name but different signature, and in

Constructor overloading multiple constructor with different signature but only difference is that Constructor
doesn’t have retumn rype in Java.

6.6.2 Type of Constructor

. Default Constructor : o,
Default constructor refers to a constructor that is automatically created by compiler in the absence of explicit
constructors. This constructor is constructed by compiler if developer does not create any constructor, Onee
developer creates any constructor explicitly then java com piler does not creates any cORSIMUCION.

Syatax:

Class=-name ()
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1. Pammeterkzed Constructor

Constructors that can take arguments are then known as ized
can be greater or equal 1o one. parameterized constructors. The number of arguments

Symtax:

Class name (data type variable namel, data type vacliable mame2, ..}

Example 7:  Program wsing comstructor overboading.

class A
.
private int x;
private int y7
() //zerc argument
{

xmy=l

Afint n)//one argqument
{

Xmymni;
1
Alint x1, int yl)//zero argumant

{

void display(}
Ll

System.out.println(x+* * “+y);

class Al

iz static wold main(String acg(])

A al=naw Al):
al.display(}):

A al=new A(S5);
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a2.displayi); .
6.7.2 Instance Variables

the keyword "new”

Construciors are like methods with following differences:

«  There s noreumnpe. (Theob
+  The name of the CLor is

+  The constracior
*  Any Java siaten ter 3.
i in the comec variat
6.7 TypesofVariables > = .
}
rort 8
P th

e for loca

6. ‘There is no default v

should be as: d before the first wse o

24
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6.8 Type of Methods

6.8.1 StaticMethods

A static method is a method that can be calied and executed without creating an object. In general, static
methods are used to create instance methods.

Static method can be invoked direcily via class name that is we don't have to create an object for a class
in order to initiate static method. So static methods can be called by class name or by object.

Disadvantage of static methods is that ‘this’ and *super” keyword are not working in static methods.

6.3.2 Instance Methods

These methods act upon the i v
below syntax:

class object.method_name;

iables of a class. |

methods are being invoked with

6.8.2.1 Instance Methods are Classified into Two Types

2. Accessor Methods: These are the methods which read the instance variables that is just go access
the instance variables data. Generally these methods are named by prefixing with “get”.

b. Mlluthﬂhod:Thﬁ:mﬁcmﬂhod&whichnmmlymdﬂ:hmwhhhhﬂahomnﬂi&
the data. Generally these methods are named by prefixing with “set”.

Static is another modifier that we can associate with methods or class variables, We indicate that by
inserting the keyword static before the method or variable.

6.9 Nested and inner Classes 25

MNesied Classes 2
Nested class means a class define in another class definition, such a class is known as nested class. In Java,

just like member methods, member variables, a class can have another cless as its member. Defining a class
‘within another is allowed in Java. The class written within is called the mesred class, and the class that holds
the inner class is called the aurer class. The scope of nested class is only within the outer class only. But
nested class can access the member (even private members) of outer class.

The syntax to write a nested class is given below. Here the class Chuter Class is the outer class and the

class fnmer_Class is the nesied class.

Duter Class

25
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Mested classes are divided into two types

Non-static nested classes: These are the non-static members of a class,
*  Static mested classes: These are the static members of a class.

[ Metted classes _|!

e

Irsner classes S
} |

Mested ¢lasses |

Iruner classes
Imrer classes

6.9.1 Inner Classes (Non-static Nested Classes)

Inner classes are a security mechanism in Java. We know a class cannot be associated with the access modifier
private, but il we have the class as a member of other class, then the inner class can be made private. And this
is also used to access the private members of a class.

Example 8 Program using non-static inner class.

rivare class
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Outer Class c
/fhccessing

Output:

H
.1
g
g
E
b
|
g
|
ia
i

hisiis my s :
Press‘any key to contipue...=

6.9.2 Static Nested Class

A static inner class is a nested class which is a st
instantiating the outer class, using other static me
have access fo the instznce variables and methods of the o

Syntax:

claxs Oucer |

Svniax:

Instantiati

am shows how 1o use a s12

rent from i

AN an e class.

¢ nested class,

pr
6.10 Garbage Collection

Example %:  Program wsing static inner class.
he destmuction of objects takes p

In JAVA, 1

26
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This is called a dangling pointer error, and it leads to problems when the program tries to access an object
that is no longer there. Another type of error is a memory leak, where a programmer neglects to delete objects
that are no longer in use. This can lead to filling memory with objects that are completely inaccessible, and
the program might un out of memory even though, in fact, large amounts of memory ane being wasted.

611 Source File Declaration Rules

I. "There can be only one public class per source file.

2. Asource file can have multiple non public classes.

3. The public class name should be the name of the source file as well which should be appended by
javaat the end. For example: the class name is public class Studf} then the source file should be as

. Stud java.

4. [Ifthe class is defined inside a package, then the package statement should be the first statement in
the source file.

5. If import statements are present then they must be written between the package statzment and the
class declaration. f thers are no package statements then the import statement should be the first line

- inthe source file.

6. Import and package statements will imply to all the classes present in the source file. It is not
‘possible to-declare different import of package statements tc different classes in the scurce file.

9. Classes have several access levels and there are different types of classes; abstract classes, final
classes, etc. we will be explaining about all these in the access modifiers chapter.

Very Short Questions - —

Write definition of class.
What is object?

What is member variable?

What is member method?

What is static member variable?
What is static member method?
What is instance member variable?
What is instance member?

What is constructor?

— sy

What is class? Explain definition of class and different ways of object creation.
Explain different access modifiers.
Write difference between object and class.
Explain instance member and instance methods with example.
Explain static member with example.
What is difference between class members and instance members?
Explain this keyword with example.
What is methed overloading?
What is constructor overloading?
_ Write short note on inner class.

@ 6e 51 an TR IR IS

= 008 T b b b f e

=

27

_ Chapter 6 (Class « 87

P AILIGIO - ————— . —

[Ny

What is constructor? Differentiate bet
! ween constructors and methods. Explain diffe
constructors with example. g ol
:::L:: is “this® :C)'D:Ord" [I:',?':plain implicit and explicit use of *this’ keyword with example.
is method overloading? Explain method overloading with ri
? Expla example. W M :
canstructor overloading. G LS



Inheritance

superclass (extending class) is called the subclass.
by building upon an existing definition of the original class.
asis for another class definition. All Java objects use inheritance.
e inheritance tree 10 the generic class Object.

It is & class that inherits some or all members
from superclass.

ies efmher is known as subclass derived elass, child class and

Chapter 7 Inheritance « B9

7.1.1 Use of Inheritance

. Reusability of code.

. Code Sharing.

. Consistency in using an interface.

. To model real-world hierarchies.

. By extending a class, ilmwdmwpmudmawgmdywmdnmﬁehdwmof
existing methods.
By inheritance declare a method with the same signature and write new code for it.

7.1.2 Hierarchy of Parent to Child -~

The keyword extends is used to base a new class upon 2n sxisting class.
Below given is the syntax of extends keyword,
Syntax:

class Super
g

vams

eeen

¥
class Sub extends Super{

Example 1:

Below given is an example demonstrating Java inhieriance. In this example you can ohserve two classes
namely Caleulation and My Caleulation.

Using extends keyword the My Calculation inkerits the methods addition and Subtraction of
Caleulation ¢lass.
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class Calculation

{

int =; !

public void addition{int X, int ¥

i
I=X*ys ‘
System.out.pr sum num ber +z1:

I

public woid Sub ¥l

{

Ourput:

e s e e

rs fields, methods, and nesied elasses from its supercliss.
Constructars ¢
can be invok

by subclasses, but the constructor of the superclass

om the subclass.

29

The superclass reference variable can hold the
only the members of the superclass, 0 10 access the
create reference variable to the subclass

7.1.3 Types of Inheritance in Java Base Class

7.1.3.1 Single Inheritance

Base class

Example 2: Program uwsing single level inheritance

=lass A

of

_ Chapter 7 _Inheritance _« 91

ss object, but using that vanable you can access

oth classes it is recommended to always
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Qutput:

Nowe that private cle
disappear. or that there is no way
‘within the derived class.

an that they

me in code

7.1.3.2 Multilevel Inheritance

1t is a ladder or hierarchy of
fusther Class C extends Class B
are invoived in this inheriance. b
its super classes’ members

Example 3:  Program using multilevel inheritance

30
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7.13.3 Hierarchical Inheritance Dutput:

When one class is extended by many subclasses. |t is ome-to-many relationship.

Example 4 Program using multilevel inheritance.
class A

i
public int x;
public woid show()
1
System.out.print

| : 7.1.3.4 Multiple Inheritance

= el

Multiple inheritances means when

this type of inl

class B extends A
{
public iat ¥:
public woid showil
|
System.out.p
System.out.p
I

ce is allow but it resull

4
class C extends A

public int =z;

pubiic void sh
i
System.out.p
System.out.pr

7.2 TheSuperKeyword

3 The “super’ is a reference variabl
class Al similar to “this’ keyword follow
the men lass from

It is used to invoke the supe

than is use

e members o

rclass constructo
A alenew R
B bl=new B
new Cl);

7.2.1 ‘super’ Keyword Invoking Superclass Constructor

If a class iz inh of

s [fecror constructc
to use the °s

Superfy

¥Ou W3

below

7.2.2 Usesof Super Keyword are as follows

1 1. supen() is used to invoke i
{ 2, super is used to invoke imm
| 3. super is used to refer immediate pan

31
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7.2.3 Restriction for ‘Super’ Keyword

1. “super’ keyword must be upper first statement in the child constructor o in child method.
2. ‘super’ keyword is not work in static block or static methods.
3. You cannot do super super to back up two levels,

Example 5: Program using ‘supec’ keyword.

Abc(int x1,int yi)
{
xmxl;
y=vyl;
b
woid displayi)
{
System.out.printin (x+= , "y
!
}
class B extends Abc
1 X

int =z
Blint =1, int w1, int =1}
1
super [x1,yl):
z=zl;
1

void display()

] B
super.display(}:
System.out.princin(® “+z+

public sratic woid mainist

B alenew BI5.6,7);:
B aZ=new B(8,9,10):
al.display():

32
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Since a derived class object contains the elements of a base class object, it is reasonable to use the base class
constructor as part of the process of constructi ved class of

*  But constnuctors ane “not inherited™ in derived elass. As they would have a different n
and can’t be called by name under any circumstances.
+  Private members and private methods are also not inherited in derived class.

ame in the new class

Example 6: Program to call Program immediate parent Class Constructor using super Keyword.

class
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}
Output:

e I
B J |
| [ |
| e |
i e |
| b |
|
The super() kevword d to invoke the Parent class constructor as shown in above example,

1.3 Method Overriding : e

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 is invoked not the base class, so the parent (base) class
object is ovarride by derived class. But when we call any method which is not define with base class method's
signature then by child class object then base thod is invaked

Ifa class inherits a inethod from its class, then there is a chance to override the method provided
that it is not decls as fina Ve s ability to define a behavior that's specific to the
subclass tvpe w
object-oriented terms, overrid

the new method overr
within the derived clas

d hides) the oniginal method. [t can still call the base class method from

ecessary, by adding the super keyword and a dot in front of the method name. It

33

E lmpk'f:'

Program using Method Overriding.

Chapter 7 Inheritance

59
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Output:

Here m2{} method is overridden in the child class. Mow when m2() method is invoked from object of
child class then compiler will first search for method definition in class from which it is invoked. If method }
definition is not found then compiler will look for method definition in the parent class. zlass A

. 7.4 Final Keyword _
" Final keywond can be used in the follewing ways:

7.4.1 FinalVariable
Once a variabls is declared as final. it

value cannot be changed during the scope of the prog

Example 8: Program using Final Variable.

class Finall Froar

{

_Inheritance  « 101

public static void m
L

Build Output

atends A

D “mAtEiXNJAVART

7.6.2 FinalClass

d.

A final class cannot be inheri

Example 9: Program x Final Class. i p.'.\m:n_-d_ |JI':iT ale or
i This avoids

compiler will allow i

So when we override
then t

| no OVErTid akes place

34

access something that was
rss level o priv

v overriding Lakes place otherwise there
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7.5 Dynamic Method Dispatch

Dynamic method dispatch is the mechanism by which a call to an overridden method is resolved at run
time, rather than compile time, Dynamic method dispatch is ‘mportant because this is how Java implements
run-time polymorphism. Method to execution based upon the type of the object being referred to at the time
invoke occurs. Thus, this determination is made at run time. In other words, it is the type of the object being
referred to that determines which version of an overmidden method will be executed

When there is base class reference and child class object then runtime binding takes place, It is also
known as dvnamic binding or late hinding.

7.6

The instanceof operator is used in comparisons. It gives a boolean answer when used to compare an object
reference with a class name

Syntax:
referenceVariable instanceof Object Type

‘Instanceof’ Operator

= lewill yield true if the object is an instance of that class.
= luvwill also give true if the object is a derived class of the one tested.
= [F:he test vields true, then vou can safely typecast to call a derived class method.

Example 10:

Program using instance of operator.

class &

ng acgs(])
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System .out
System .ou

| 1.7__Typecasting with Object References

Object references can be typecast onls

if class B is derived from A. then a
from a derived type to a ba
could be used in the parent is

T convens
thing

But downeasting is not implicit, this require explic

Examnle:

A Very Short Questions - S —

What is super class?

Define child class.

Why java does not allow multiple inheritances?
What is role of super keywaord? ;
Define method overriding

Define instanceof operator.

P T
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restriction of super keyword.

multilevel inheriance by ﬂm:mu;n'mﬁ#*mpk- |
ita java with =T U
" aﬁimkm“:m clae, varisble and method using example. |

8.1 Package

package is a collection of relatsd classes. interfaces and sub-packages that provides access protection and
jamespace management,

+  Avoid name conflicts
*  Access control .

So packages in Java is a mechanism 10 encapsulate a group of classes. interfaces and sub packages.
Many implementations of Java use a hierarchical file system to manage source and class files. It is asy to
weanize class files into packages. Packages are used in order to prevent haming conflicts, 10 controf access,
42 make searching and usage of classes. interfaces. enumerations and annotations easier, el A Package
an he defined as a grouping of refated types (classes. interfaces. enumerations and annotations) providing
cess protection and name space managemant.

Some of the exicting packages in Java are:

i

! javaulang - bundles the fundamental classes.

! javaio - classes for input , output functions are bundled in this package
1 java.aw - Class for GUI designing

i juva.awt.event - Classes for event Handling.

1.1 Advantages of Using a Package

S ST Y
+  Reusability: Reusability of code is one ofthe most important requirements in the software indusiry.
Reusability saves time, effort and also ensures consistency. A class once developed can be reused by
any number of programs wishing to incorporate the class in that particular program.
= Easy 1o locate the files,
Progmmmersundcﬁnﬂheirn\vnpulmgmnlm&egmm‘emﬁmcrfm.m. Itis a good practice
group related classes put colieetively. Using packages. it is easier to provide aceess control and it is also
jer 16 locate the refated classes. .




- [4)] r 8 ?ada‘ andInterface « 107

al.x=5;
Syatem.cut.print{al.x):
1 ] -
1

Here class'B is also in package pl, so we can use class A directly without import statement.
Now compile the file on command window like
javac -d . A jave
javac -d . B java 5 15k
Then a folder with the given package name is created in the specified destination, and the compiled class
files will be placed in that folder.
‘Then run {execute ) class B.class with java command.

8.1.3 Use Predefine Package

i
] 81.3.1 The‘import’ Keyword

If a class wants to use another class in the same package, then impon does not need to be used and no need
to import another package. Classes in the same package find each other without any special syntax. And if the
required class is available ir: another package then it required to extra syntax in program. The package can be

d is used. Thenchoosea name for the package and tiiepackage | T0import a package use keyword “impors” followed by package name and class name. If you want to
source fille. There can be only one package statement in each source | import all chsses use a wildcard * instead of single class name.

Example 1:
packagas p2;
import pl.*;
class C
1 s
public stacic void main{String aj])
I

A al=new A();
al. x=10;
System.out.print (al.x);

)

Nnte:Aﬁuﬁleunmhmymhu-urhnwnmmmThe' temen
lhep;dhptmﬂmd&fkeﬂnelﬂ&cln‘lm o e
mpart’ eyword is used to import built-in and user-defined es into java source
mdmnuﬁnuchnhhhuﬁup&oybydimﬂ?&gi&mﬂkﬂ“ L
Mm!mﬁ‘mmmnﬁmcmmﬁsmhdﬁmlwhg
Uduﬁlllqulmedm(aumishmagooduwﬁm)
Example:

class Myclass

i
Java.util.Scann

T v e

eI SC = new 'javh.util..&unna:tswtn.in].-
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I
8.1.3.2 Import Only Required Class

Example:

import java.util.Sc
class Hyclass

i

Scanner sc = new

r{System.in}:

i e

8133 ImportWhole Package

To import package can usc an asterisk (*) 25 a “wild card” and impon all the classes in a pack:
The * is a “regular expression operator” that will match any combination of characters. T
statement will import ali classes and interfaces of that package but not sub-package and i

5 classes.

" import java.ut
class Myclass

i

87 ArcessProtectioninPackages

————

fore, this import

e private MaoModifier  Protected Public
Same class Yes A YEy 8 _‘r'u:- Yas
Same package subelass Mo Yes Yes Yees
Same package non subclass No Yes Yes Yes
Different package subclass No No Yes Yes
Different package non subelass No Mo Mo s

« YW can access a public var iable outside the package.

. We cannot access defaul publc variables outside the package. If we do 50 then compiler gives

following emor

38
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+  We cannot access a variable with private access modifier outside the package. This is clear case in
which you don’t have permission o acces
«  We can access a variable with protected access mc

iable outside its scope.
outside the package.

8.3 SetCLASSPATH in System Variable

The full path to the classes directory. is called the class path and is set with the CLASSPATH system variable.
Both the compiler and the JVM construct the path to your class files by adding the pack name to the elass
path. Say <package|>\classes is the class pash, and the package name is com college, then the compiler and
1VM will look for .class files in <packape]= classes .com'icolle:

A class path may include several paths. Multiple paths should be separated by a semicolon. By defaul, the
compiler and the JVM search the current directory and the g the Java platform classes so that

these directories are automatically in the class path.

Steps

1. First ofall create folder (main

Then make java file as cres
3. Then copy the path of these
3. Right Click on My Compuer
i




110 » Corelava Programming 2 p

| Chapter 8 Package and Interface « 111
5. Now we will set the classpath and path for java in our windows 7 machine | 7. Before Variable Name= classpath and Variable Value =<package] >\classes\com'college '
! - : .ﬂ}: ,._| - -] (]
. | !
Vot b b i a4 s Ackmeruirator 1o ks moat o thess changes 1 ! -
Fertomance i [
5 { ]
i e = . [}
e St ' — & Program i ey L L0_T
Daaiion sanzgs iabed o your keree i 1 —
— = 1 [:__-.L-‘_ :_] Lt ] |
| || P et
2 | | -
| s
Starn nd Flocsvery | | ot o M e M Y - |
Systarn sty syster ke, ard debusepng rfamation | amabie e IR | 1
) | e € Program Pl Vavapdin 6.0_20 -J, 1 |
[oSomn, | ! Tmioec  CiWdommieaTidon | Hi
i | L»_-n_rnc‘_;.. L i ‘
| lmswmcrp. 4 0000000 | M
onEnviconment | e [ Ervorment Vassties,. | I (i : | {
stables eI | | il
! - e | - H
() i) [ o | ] | 4l U {
— | 1L
iy | = o - |
4 5 Variables Window: | 8. Mow click Ok and again click Ok and Ok on Emvironmient Fariables.
6. Click on New under system variable on Envirountent
i Finally we have set clisspath and now stant java coding, and now vou can compile and run your {
r L= | 1 program from anywhere.
| : ]
| 8.4 JarFile and its Creation ey > d
The JAR file format is a compressed format of java class files to distribute Java applications and librarics.
\aerCatal ool Teme ‘ 1 It is built like ZIP file format, and functions in a similar way. many files are compressed and packaged
FUSERPROPLEN hppOataiocal Tems | : together in a single file, making it casy to distribute the files over a network. JA & file in Java is a kind of zip
4 ] ! file which holds all contents of a Java application including Class files, resources such » sound files
IS P | and optional Manifest file. JAR stands for Java Archive and provides a platform indep |
H;__-l E;%:J E—-ﬁ.—] | for java programs, libraries and framework. Same jar file can execute on anv operating System without
i any modification like Windows 7, windows 8, Macintosh or Linux. Apart from platform independence and {
G o T SR PR B standard delivery method jar file also provides compression of contents which results in faster download it
Ty Vale .:l you are downloading java program from intemet.
" oo zow LB ! |
1 dassath Ewm‘:-:wﬁ “‘ Open command window apply the following command:
lﬁ_«o_rm_‘cm HO Ci> Java jar =cvf HellojarFile.jar HelloWorld.class . {
MR OF ... 4 e
B Now a jar file is created with HellojarFile jar q
As per dictionary, abstraction is the quality of dealing with ideas rather than evenis.
l process of hiding the implemcntation of details from the user, only the functionality will &
2 : user. In other words user will have the information on what the object does msu--.n-i af how
| - - X Abstraction are achieved using Abstract classes and Interfaces. []
i
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hstroct keyword in its declaration is known as absiract class. Abstract classes
- Mw.mﬂclmwﬁnmnMMwmmnd.mmhulm
there is compile time eror.
tmhhmﬂeﬂ..\ndmmn:lmmnmbeimunlimduﬁnglhe
e its constructors, which are invoked in the constructors of its subclasses. In
AN ufdlechssuh;ﬂ*mnpuﬂm-misclmmhcusedmahw
This means that the actual values must be objects of some subclass of the
Mﬁm}ﬁiﬁ.hwmmm:muhmminhuinﬁom

iyunmhlmmdmdbody.hﬂudnfcurb-ummabum:mﬂhod
o, the methods that are declared without any body within an abstract
iract methods are only for override by sub-glass. Abstract micthods are
mmmmmﬂlwmﬂammmwwm

&is subclass. Declaring a method as abstract has o consequences:

e declared as absiract.
ot class must either override the abstract method or declare itself as

cend 55 has 1o implement the abstract method: otherwise, you would have
 Abstract method can mever be final. As finzl methods arc never override and abstract methods are oly

- .

Abstr ethod final and stztic. As static methods says call me by class name and abstract
qumnﬂm}nmly for overriding.

Syntax:

abstrict retust TypE funcioon n

] Syntax:

absiract class class Hame

abstract void =3l
i

vy W

40

Chapter 8 Package and Interface « 113

ooy s v oo 1 e b o sl e
ohject belonging just 1o the base class 7 - ill never be an
e M Bwanaowy M b s
m“m‘::':'nﬂp::::::;ﬂm; may be given that use other normal methods and abstract methads 1o
wln'c;: :s‘dls:‘:i::fi:ﬂ::;:*::::l:anm be instantiated. And if we da so then there is compile time emor,

Example 1:

This is an narn_plg of the abstract class (o create an abstract class just use the ahrrocr keyword before the
class keyword. ln_ the class declaration. When the keyword abstract appears in aclass drﬂ':n!l‘"‘! it mezns that
2ero or more-of its methods are absiract B
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class A2
{
public static void main(String arg[])
{
A al=new A(];
A aZ=new RI);:

al.getData();
3 aZ.getDara();

al.display();
a2.display();

F
1

As discussed earlier that it is not allow in java to create object of abstract class. If we do so than there is
compile time error.

e : N, i 2
ure'class objhld. java:25: error: A s abstract: cammot be instastisted
A al=ev i():

Di\astrin\jasepeeilectureclass  objNMd java:26: error: A is abstract: cazmot be {nstastisted
| i li':_ut A(5);
]

:"rmmphm.

:
Dloeseciovns Eakouret [Frociss | Eloeing Ovpet | [Fnd ests 1| GFnd et |
-

To use an abstract class inherit it from another class, and provide implementations to the abstract methods
in sub class. If there inherit an abstract class you have to provide implementations 1o all the abstract methods
in it as discussed in following example

Example 2:

This is an example of the abstract class to create an abstract class and to use its methods first inherit it, as
given below.

import java.util.*;
abstract class A

41
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i
int x;
int y:
vold getData()
{
Scanner sceneW SCanr
System.out.p

valua of x*);

t{"Enter value of y°);
y=3c.nexeln
1
void setData(int x1, int yl)
1

xe=xls;

y=yl:
1
abstract wvoid di

b

d display(}

yatem.out.printin

public static woid

Abc al=niew Abc
Abc aZenew Ab
al.getData():

ffa2.setData(9,10);
al.display(}:
aZ.displayi):
i
a2 displayChil

{
« 115
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hapter 8 Package and Interface

Dutput:

rteriace

the sierface nead 1o be defined 1 the class. The keyword “interface” is use to create
An interface is a reference ! i class but it is a colle

class implements an interface the methods of the in | Example3:

similar 1o ‘-rifmg. olass. Butac tes and behaviors of an object ! Th Werfa N

An interface is not 2 class bur imicr
imheritance™ by implementing multiple
It has no state and no beha ior |
hhas state and behavior, and the subcls
Sometimes we want a st 0

Class. Define a set of behaviors. It allow s

h methods vou should

haviour but they do r

od bodies. By def
an interiace

interface are public ahsiract. i
because they are implicitly 7
above definition

It has no state and o behav
has state and behavior, and the subcla

Sometimes we wenl @ 5¢1 ¢
“lnterfaces™ are used for this siw

The methods declared in an
interface are public absiract. 5
because they are implicitly
above definition.

share a base

¢ we define in an interface are €5

wing definition of interface

8.6.1 Declaring Interfaces

42
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Abc implements Inf2

[

[* dummy defined methed */
H
I

interface MyInterface
t 1
public void met )
public void met
) ? |
class Intl implements MylIn

public woid methodl : Example 4:

intarface A

poblic woid —ethod?

1
System.out.printing

]

lic static void main|

i
Myinterface obj = new Iat 7 |

8.6.2 Interface and Inheritance

|
If a class does not perform all the behaviors of the interface, the class must declare itself as abstract. A |
class uses the implements keyword to implement an interface. The implements keyword appears in the class |
|
|

declaration following the exrends portion of eclaration

43
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A class can extends one class but can impelement many interface
Interface can extendsinterface but not extends a class as syntax given below:

interface Interf{aceName

{
/f "constant” declarations
//f method declarations

/i inheritance between interfaces
interface Interfacedame extends InterfaceName

# not possible
interface InteriaceName extends Classiame

possible
& Interfaceflame extends IntscfaceNamel, InterfaceName2

e ——
nonly extend one parent class. Multiple inheritance is not allowed. Interfaces are not classes,
. can extend mors than one parent interface. The extends keyword is used ence, and the parent

In the above example, two interfaces are created with names “‘emp” and “director” and baoth interfaces
contain same method salary(). In the class Main Class we have implemented both the interfaces. Now as per

44
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the definition of interface a method declared must be overridden in the class that implements the interface.
Although in the above example there are two salary methods declared in different interfaces, but in the child
class there is only single instarce of the method. So whenever a call is made to the salary methed it is always
the overridden method that gets invoked, leaving no chance for ambiguity.

When overriding methods defined in interfaces there are several rules:

. Checked exceptions should not be declared on implementation methods other than the ones declared
by the interface method or subclasses of those declared by the interface method.

+  The signature of the interface method and the same return type or subtype should be maintained
when overriding the methods.

+  An implementation class itself can be abstract and if so interface methods need not be implemented.

- Aclass can implement more than one interface at a time.

+ A class can extend only one class, but implement multiple interfaces.

+  An interface can extend another interface, similarly to the way that a class can extend another class.

8.6.4 Extending Interfaces

An interface can extend another interface, similarly o the way that a class can extend another class. Tl
keyword is used to extend an interface, and the child interface inherits the methods of the parent inter.

8.5.5 Tagging/Marked Interfaces

The mest common use of extending interfaces occurs when the parent interface does not contain any methods.
For example, the MouseListener interface in the java.awtevent package extended jav autil EventListener,
which is defined as:

package java.util;

public ints

An interface with no methods in it is referred 1o as a ragging interface. The basic design purposes of
tagging interfaces is 1o creates a commen parent as with the EvemListener interf
by dozens of other interfaces in the Java AP, you can use a tagging interfice (o cre
among a group of interfaces. For example. when an interface extends EventListener. the JVM knows that this

panticular interface is going 1o be used in an event delegation scenaric

is extended
mon parent

8.6.6 Benefits of Having Interfaces

Following are the advantages of interfaces:
1. Without bothering about the implementation part, we can achieve the security of implamentation
2. Injava, muftiple imheritance is not allowed, However by using interfisces you can achieve the same. /
class can extend oaly one class but can implement any number of interfizces. it saves vou from De
Diamond of Death{ DD problem,

8.6.7 Similarity and Difference Between Classes and Interface

8.6.7.1 AnInterfaceis Similar to a Class

*  An interface can coatain any number of methods.
*  An inferface is written in a file with a _fava extension.
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The byte code of an interface appears in a . class file.

Interfaces appear in packages, and their corresponding byte code file must be in a directory structure
that matches the package name.

8.6.7.2 Interface is Different from a Class

¥

Interface

1. Abstract class can have absiract and non-
* abstract methods.

2. Abstract class doesnt support multiple 2. Interface supports nudtiple inferitance.

. Interface can have onfy abmiract methods,

=

cart hurve fival, non-final, static

3. rvterface has onfy static and final variahles,
oy mim variahiis.
4, Absiract class can have static methods, main 4. Interface can’ have storic methods, main
~ method and consiruictor method or consiructor,
-~-;: :_' canprovide the implementation 5. Interface can' provide the inplementation
~ of interface. of abstract class.
i i mdﬁﬂﬂlﬂ‘ seyword is used to declare 6. The interface keyword is used 1o declare
abstract class. interface.
7. Example: 7. Exampl
pubiic abstract class Shape public incecrface Drawable
f {
PbLIcC abstract void draw(j; void draw();:
i ]
mEe
Very Short Questions — v LR
1. Define package in java with symiax.
2. What is ja file?
3. What if abstract efass in java with syntax?
4. What is abstract method with syntax?
5. Define intesiace with syntax,
6. Is multiple inheritance of interface is allow? Define with syntax.
7. Is inheritance of interface and class is allow simultaneously by a child class? Define it with Syniax,
B Short Questions e =
1. Wha is package in java? Explain advantage of package.
2. Write down note on User define package.
3. Explain different ways of imponling pre-define packapes,
4. Write short nofe on access modifiers with package,
o

What is jar file? Write down command to create jar file,

45

Chapter 8 Package and interface  « 123

B |00 Questions 8

What is abstract class in java? Write down features of abstract class.
What is abstract method and write down different features of abstract method.

What is compile time and runtime binding?
Write short note on interface features.

. Write difference between abstract class and interface,
. What are similarities between abstract class and interface.

What is user define package e? Explain pre define package with example.
Explain abstract class and abstract method with example. Write down features of abstract class and

abstract methods.

Explain interface with example and also explain interface with inheritance
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Exception Handling
bl st

that is caused by a runtime error in the program that bréaks the normal flow
gram/Appli terminates ab lly which is not recommended. When the
s an emmor such divide by zero, it creates an exception object and throw it. A java
ject of class Exception or on of their sub-classes whenever exception occurs al

contains details 2bout the exception which can be accessed.

for many different reasons, some are given below:

invalid data.
cannot be exist.
<k fost in the middle of communications.
4, The JVA has run our of memory.
. S, The class file want 1o load may not found or in wrong format.
6. The String which we want to convert in number format, have invalid format of characters.
7. Ancference pointing to is in use e1c.
Some of thess exceptions are caused by user error, athers by programmer eros, and others by physical

resources that have failed in some manner.
These exceptions are hendled in java using some handlers. So an exception is a problem that arises
during the execuion of 2 program. And java provides some handler to handle these exceptions, this is known

as Exception handling.

2.1.1

P

Advantage of Exception Handling

The Code having chances to zive error is separated error from the remaining code,

Code that handles errors and unusual events can be separated from the no code.

Errors automatically propagate up the calling chain until they are handled.

Errors and special conditions can be classified and grouped according to commaon properties.
Programmer gets 2 chance 1o recover from error.

With java there is no need 1o test if an Exception occurs, Adding more emrors simply requires more
catches blocks without touching remaining programe.

7. Increase the readzbility of program as eor containing code is separate from remaining code,

Shinh IR

Here are some Exceptions which are occurred at runtime.
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ExceptionType . Cause of Exceptinn
Arithmetic Exception Divide by zero.
ArralndexOutOfBoundsException Out of limit of array indexes.
ArmrayStore Exception Store the wrong type of data in an array.
FileMotFoundException Access a non-existing file.
IOException Inability to read from a file.
NullpointerException Caused by referencing a null object.
NumberFormatException Occur when conversion between string and
number takes place. :
QutQ MemoryException Occur when not enough memory to allocate

new object.

Occur accessing @ non-existence character

StringIndexOutOfBoundException
position in String.

9.1.2 Exception Hierarchy

i

| Runtime Exceptions Other Exceptions |
T - T
| |
NullPointerException I loewepten” - |
NumberFormalException SQLException |
Indﬂmmwwioﬂ‘ MalformedURLException |

et

All exception classes are sub-class of the jova. lang. Exceprion class. The exception class is as sub-class
of the Thrawable class. Other than the Exception class there is another sub-class called Emor whict
sub-class of Throwable class.

|'.I'I'0!'$ are not normally handled form the Java programs, These conditions nommally
severe failures, which are not handled by the java programs. Errors are generated 1o indicat
by thie runtime environment Tike JVM is out of Memory. Normally programs cannot recover from
of emors,

Ihe Exceplion class has two main subclasses: /O Exceprion class and RumtimeException Class

s also

happen in case of
neraied

¢ ermor

wpe
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9.13 Exceptions List

Ohbject Jjavalang
Throwable java.lang
ClassNotFoundException javalang
Interrupted Exception Jjava,lang
NoSuchMethodException javalang

e 10Exception javaio
: EOFException javiio
FileNotFound Exception javaio
MalformedURL Exception javanet
UnknownHostException javanet
g AWTException java.awt
Runtime Exception i javalang
ArithmeticException javalang
ClassCastException g javalang
Ilegal Argumen E xocption javalang
HumberFormatException javalang
IndexOutOfBoundsException javalang
AmayindexOutOfBoundsException javalang
StringIndexOutO BoundsException javalang
NegativeArraySizeExceplion java.lang
NullPointerException javalang
NoSuchElementException java.util

9.1.6 ExceptionHandling Keywords

Java Exception handling is managed by five kevwards: try, catch, throw, throws and finally. Program statements
that we want to menitor for exception are contained within a try bleck. and whenever an error accurs then it
is thrown to the catch block. Our code can catch this exceplion (using catch) and handle it in some rational
manner. Sysiem generated exception are automatically thrown by the java run fime system. To mansally throw
an excepiion, use the keyword thraw. Any exception that is thrown out of a method must be specified as such
by a throws clause. Any code that absolutely must be executed before a method returns is put in a finally block.
The try block must be enclosed betweun braces even if there- is only one staement in it. There can be one or
more caich staiements and zero or one finally statement. Both catch and finally blocks are optional but gither
one caich block or ane finally block is must. The code in the try block is executed like any other Java code. IF
the code inside the try block executes successfully then the control goes to finally black if it is present and then
the execution continues from the statement just after the end of finally block. A

f some run-time ermor oocurs while executing the code in try block then JVM throws an Exception | Eroe,
This means an object of type Exception or Error or one of its sub-classes is created depending on the type of the
run-time eror, This is then compared with the Exception/Error types of the catch blocks in top 1o bottom order. If
amatching catch block i¢ fiound then the exception [ emor is Tandled i.e. program will not terminate. The execution
continues with the first statement in the caich block. On completion of the caich block. execution continues with
the statement just after the end of try & catch satement. Only one catch block is executed imespective of the
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pumber of cateh blocks. If Exception / Error do not match with Exception /Error type of any of the catch blocks,
shen it is not handled. The execution will immediately retumn from try block. The code in the finally block will be
executed { if finally block is available), even if the Exception / Error is not handled. The Exception / Error will then
be handled by outer try block if there is one otherwise it must be handled in the method which called the current
method. The JVM then simply terminates the program and displays the exception [ emror details or the monitor /
console if Exception is not handled. -

Example I
class Excp_l

Ll
public static veid main(String argll}
{

- int a=3;
int b =; Ex
int e= a/br
System.out.printin(*After Exceotion®};:
}
Output: Program will temminate due to ArithmeticException.
Example 2:
class AgExp extends Exception
{
woid display(]
|
Systesm.out.print ("Hello “};
1
} |
class Excp
i
public acatic vold main(String arg([l) l
{ l
| {
1
) {

tput: i i i
mOI put: In above program NullPointerException occurs, as the reference variable is not initialize with

1

Example 3: q
class Excp 4

{ |

1

L}

public static void main(String argl})
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System.out.printlnic(3]);
1
}

Dutput: In above case length of array is 4 and array index is from 0 to 4 and we are accessing 6th element,
s0 AmayIndexCutOfBoundException takes place,

9.1.5 Exception Method

1. public String getMessage()

Ta ubu.i? about the exception that has occurred. To obtain the error message associated with exception or
error. This is initialized in the Throwable constructor.

'2. public Throwable getCause()

kéum the cause of the exception as represented by a Throwable object.
3. public String toString()

. Returns the name of the class concatenated with the result of getMessage().
4. publie void printStackTrace()

Prints the result of toString() along with the stack trace to System.em, the ermor outpu? stream. To print a stack
trace showing where the emror occurred.

5. pubiic StackTraceElement || getStackTrace

Retums an amay containing each element on the stack trace. The element at index 0 represents the top of the
call stack, and the last element in the ammay represents the method at the bottom of the call stack.

6. public Throwable fillinStackTrace

Fills the stack trace of this Throwable object with the curment stack trace, adding to anyprevious information
in the stack trace.

9.2 Classifying Exceptions

9.2.1 Checked Exceptions

Checked Exceptions: A checked exception is an exception that occurs at the compile time, these
are also called as compile time exceptions. These exceptions cannot simply be ignored at the time of
compilation, the Programmer sh ould handle these exceptions.

For example: FileNotFoundException.Class Exceprion and all its sub-classes except RuntimeException
and its subclasses must be handled by an exception handler using carch or must be specified using a throws
clause in method header.

9.2.2 Unchecked Exceptions

Unchecked Exceptions: An Unchecked exception is usually programmer errors, or an exception
that occurs at the time of exccution, these are also called as Runtime Exceptions, these include
programming bugs, such as logic errors or improper use of an APL. Runtime Exceptions are ignored
at the time of compilation.
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For example, if you have declared an array of size 5 in i
¥ Yyour program, and try element
«of the array then an ,-lrfm-h.lrl'd‘fo-'!f()mmrmbﬁrceprinmm—:, e

9.3 General Form of Exception

Try block
Statement that Exception
causes an exception |  object creater
Throws ST e
exception
chpct
Catch block
Statement that
handles the exception

9.3.1 Syntax of Try Catch

try

Jtatement h

Example 4:

class Excp '

catchiAcithsetic

System.out .printin ([

Oivide by zero not

: ani"After Exception”™);
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Outpat:

9.3.2 Multiple Catch Block

There can be any number of catch blocks after a single try. If an exception occurs in try block, the exception
i thrown to the first catch block in the jist. [fthe data type of the exception thrown matches ExceplionTypel,
it gets caught there. 1f not, the exception passes down 1o the second catch statement, This continues uniil the
exceplion either is caught or falls through all catches, in which case the current method stops execution and

the exception i thrown down 1o the previous method on the call stack.

Syntax of Multiple catch block:

g Exception:

& @Xceprions
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ch Blocks
s within try-catch then it is known as nested try-catch block,

_._.;__,__ Chapter 9 Exception Handlin 3

.
.I - -
System.out.printlinfe);
i 5

1 2 : .
catch (ArithmeticException e)

_ System.out.printlin(“Result of getMessage() :"+s.getMessage());

@.printStackTrace(};
System.out.println(“Result of toString() :*se.toString());

} :
System.out.printin(“End of programe”);:

}

9.3.4 Finally Statements

The finally block follows a try block or a catch block. It may be added immediately afier try block or after
last catch block. A finally block of code always executes, imespective of occurrence of 2n Exception, Using
aﬁnﬂlyuukdhumwmmydumpwmmhismwam finally block is not
executed only if there is power off or failure of respective hardware due to any reason.
A finally block appears at the end of the caich blocks and has the following syniax:
try
i
//Exception containing code
izatch (ExcaptionTypel e)
{
fsHandling Exceprion
lcatch(ExceprionType? e2)
{ .
i Handling Excepzian
Icateh (ExceptionTypel el
i
//Handling Excep:ion
ifinally
1

_ //The finally block always executes.
|

Example 7:
class Execp 1

i
Public static void main(String azgll)
; .

int a=10;
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System.out.println(“Before Exception®);
try
i
int c= afb;
1
catch (ArrayIndextutOfBoundsException e |
{
System.out.printin(®
b
finally
{
System.out.println(“always execute”);
}

System.out.println(*After Exception”);

“+e.getMessage()];

In abave program the exception is ArithmaticException which is not handled in try block, and even then
program i5 not terminated without execution of finally block.

So, finally block is always executed just before termination of finally block. So a program always check
finally block just before termination of program.

Consequences:

*  When an exception is occurred in try block, that is automatically thrown to catch block. So caich
block is executed only if error is occurs.

= |f no catch block is found to respective error, the system make check for finally block, and then
terminates the block.

«  [fand an exception is caught, control continues with the code immediately following the try-catch-
finally block in which the exception was caught.

9.3.5 Throw Keyword

As we know, Exception object is thrown by automatically by java-runtime-system. However an exception
object is also throw explicitly by programmer using throw keyword,

Syntax:

threw cbject:

Here, object must be an object of type Throwable or a subclass of Throwable. So we can throw an
exception, either a newly instantiated one or an exception that you just caught, by using the throw keyword.
So, throw is used 1o invoke an exception explicitly,

Example 8:

class ';.-3e_'.nrc>w

this.ag=ag;

alse c

{
MullPointerException e= new Nu
throw e;
f/throw new HullPointerExcepticn(“Invalid Age®);

I

PointerException()

}

public static

getMessage()):

9.3.6 Throws Keyword

If a method daes not handle a checked exce
The throws keyword appears at the
that it does not handle, it must Spe

ption, the method must declare it using the whrows keyword.
“.r;i of a method’s signarure. If a method is throwing of an exception
cify its behavior so thar caller method can guard th i
gk nu . 3 guard themselves against
l}ilat;nhand]fhd exception. 'Ihl_s can done by using a throws keyword in the method's d\'\'hlr.'lliun.|'||‘-|_'l|1nu
c:ﬂ k::lc. A throws keyword lists the type of exception that a method might throw, This is necessary for all
ecked exceptions. All exceptions that a methed can throw must be declared in the throws clause. If they

not, a compile-time error will result. o
Syntax:
type method-name (parameter list

Listithrows excapt

{
//body of method

1

Try 1o understand the difference between throws and throw ke

: vwords, throws ie
the handling of a checked exveantion and thrsu ic ' i st

used to postpone

sead to inaenle
™ L LT}
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Example 9
class AgExp

1
int ag:
public veid sethgeiint a5} throws Asi

hmeticException

1

if (ag»0)

this.ag=ag;

alse

{
Rrizhmeticixceptis new Rri
throw e:

1

Exception();

¥
public void dispi)
1
System.out.print (“hge 15 T-agi:

n
1
(]
T
w
i
(]

red in code because errors are not solved by programs. These are not exceptions at
all. bt p'nt-lﬂns \hat arise evond the control of the user or the programmer. For example, ifa s:atk overflow
an error will arise. They are also ignoved at the time of compilation.

We can creale qur own exceptions in.Java. To create our own exception it is must that r_:ur class must
be sub-class ol L‘epn.un Error or Jhruu‘uhlc So, we just need Lo exiend the predt.lm,p Exception
class 1o create your down Exception. If you'want 1o Wrile'a runtime excepiion, you need 1o extend the
RuntimeExcention class

52
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Example 10:

class InvalidhgeExce

InvalidhgeExcept

supar [msgli

Output:
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exception describes cause of another exception. For example, consider a situation
an ArithmeticException because of an attempt to divide by zero but the actual
an [/ error which ceused the divisor to be zero. The method will throw only
& caller. So the caller would not come to know about the actual cause of exception.
in such type of situations.

two methods were added to Throwable class to support chained exception.

& cause)

parameter cause specifies the actual cause of exception. In the second
an exception description in string form with the actual cause of exception.
| are the two methods added to Throwable class.

s the actual cause associated with current exception.
g cause(exception) with invoking exception.

ion

t
class RddminsionExp axtends Exception
7
AddminsionExp(String msgl
{
super (magl;
¥
1
class Admisnopn
{
private int age, fees; 2
public void serData(int age, int fees) throws AgeExp, AddminsionExp, FeeExp
1 - LR g L
if(age<d)
[

AgeEXp el=new AgeExp("Invalid Age®); : ; i
BddminsionExp e2=new AddminsionExp(“Addaission Failed”):

2. inicCause (@l);:

53
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added to Java in JDK 1.4. This feature allow you to relate one exception with another :

throw e2;
I
else if(fees<l000)
{
FeeExp al=new FeeExp(“insufficient fess S
hddminsionExp eZ=new AddminsionExp (“Addmission Failed”}):
e2.inicCause(el) ;
throw el;

1
olse
{
this.age=age;
this.feas=fees;
1

1
public void disp()
{
System.out.println(*Age is “tage];
System.cut.println("Fees is “+fees);
1
i
class ChainExp
{
public static woid main{String arg(])
Li
EEY

Admisnopn al= new Admisnopn():
al.setbata (22,5000
al.disp(ls
]
catch (AddminsionExpl AgeExp| FeeExp e)
{
System.out.printlnfe);
System.out.printlnie.getMessage());
e.printStackTrace():
System.cut.println("Initial cause “+e.getCause());

SRR Very Short Questions J

1. What do you mean by exception?
2. What do you mean by exception handling?
3. Define try and catch block. .
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4. What is nested try catch?
5. What are finally statements?

Short Questions

1. What do you mean by exception handling? Write down advantage of exception handling.
2. Explain checked and unchecked exceptions.

3. Explain keywords used in exception handling with example.

4. Explain multiple catch blocks with example.

5. What are finally statements? Write Difference between throw and throws keywords.

|
1
8 -long Questions “
|. What is exception handling? Write down advantage of exception handling. Explain keywords used in |
exception handling with example.
What is user defined exceptions? Explain with example.
What is chained exceptions? Explain with example.

=
=
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