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1‘ || =~ Introduction and Features
0.1 Explaiu Fundamentals of Object Oriented Syllabus i) .
Programiming. ' ' Fuhdamenta!s of object oﬂenied‘

Ans. Ob]ect Oriented Plogmmmmg is a paradlgm programming-procedure . oriented

that provides many concepts, such as inheritance, data programming Vs. object oriented
binding, polymorphism, ete. _ programming (OOP), Object oriented
. i : y programming- concepts - Classes,
Simula is considered the first object- oriented object, object reference, abstraction,

pfnrammmg language. The programming iaradlgm encapsulation, "~ inheritance,
where everything is 1eptesented as an object is knowri as solyorphism, Introduction of eclipse

a truly object-oriented programming language. - - (IDE) for developing programsin Java.
Smalltalk is considered . the first truly _
object-oriented programming language.
The popular object-oriented languages are Java, C#, PHP, Python, C+4+, ete.’
The main aim of object- -oriented programming is to 1mplement real-world entltles, for
example, object, classes, abstraction, inheritance, polymorphlsm, etc. '

OO0Ps (Object-Oriented ngrammmg System) |

Object means a real-world entity such as a pen, chalr table computer watch, etc. Object-
Oriented Programmingisa methodology or paradigm to design a program using classes and -
“objects. It smphﬁes software development and maintenance by providing some concepts:

.

”

oDt o U DRl Mt AN gy - f
0 Inheritance AL gt _ 0 Polymorphism
7 Abstraction - el Encapsulatlon

y Apart from these concepts there are some other terms which are used in unJect ~.Oriented
esign: ;

o Couphng S Al - ... 0 Cohesion
0 Association ; . 0 Aggregation.
0 Composition. : 1IN '

Abstraction
i " Encapsulation

Polymorphism
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Q.2. Write the difference betweén procedure oriented programming and object oriented |

e

programming.

Ans, Procedural-oriented Programming : Traditional languages like Fortran, Pascal
C, and Cobol, are procedural-oriented languages and they have some drawbacks when 1t comes
to reusing the components they built from, |

Procedural programming decomposes a program irto various different functional units,
each of which can gather and manipulate data as needed. '

Procedural-oriented languages built from functions and functions are not as easy to reuse] :
as an object, or a class is. Copying a function from a program and then using it in another is not
very easy because that function is more than likely going to reference other functions and global

= “yariables. In basic terms, a function is not encapsulated correctly as a unit that is self]
-contained and reusable.

Also, plocedulal -oriented programming languages are not suited to solving real- world
problems because they don’t have a high enough level of abstraction. For exampile, in C
programming we use constructs, like the for loop, if-else statements, methods, arrays, and.
pointers. These are all low-level and very hard to_abstract a real-world problem from, like a!

- computer football game or a CRM (Customer Relatlonshlp Management) system. In short,’
traditional languages, the procedural-oriented languages, separate the vanables (the data
structures) and the functions (the algonthms) ;

Obj ect—()rlented Programmmg fOb]ebt-omented programmmg, on the other hand,

 decomposes a program info various different data-oriented units or other conceptual units;

_each unit contains data and various operatmns that may be performed on that data. Procedural
progTammmU forced develupers to write hlghly interdependent code.

" With object-oriented programming or OOP as it has become known, are demgned to get

around these kinds of problems. The basic OOP unit is a class, and a clags will encapsulate both

. the static properties and the dynamic operations inside a contamer or ‘box.’ It spemﬁes what the
public interface is for making use of these boxes t00.. '

Because the class is well-encapsulated, it is much easier to reuse. In short OOP combines
the algorithms and the data structures that make up a software entity inside one box.

With OOP languages we can use a much higher abstraction level, a‘lowmo us to solve

realworld problems. While a traditional 12 anguage, the procedural languages like Pascal and C

~ force you to do your thinking in terms of the computer structure, like bytes, memory, decisions

~ loops, -and arrays, instead of in terms of the problem that needs to be solved, the OOF

languages, like Java, allow you to do your thinking in the problem space. They make use o

software objects that represent the problem space ent1t1es and allow you to abstract them t
find a solution to the problem. :

Let’s say, as an example that you want to write a computer game based on football. Now
this is quite a complex type of game to build and using a procedural-oriented language woulc
prove quite dltﬁcult With an OOP language, it is much easier because the game can mode
according to real‘life things that happen in the game. For example, your classes could be:

0 Player: the attribute for a player would be name, location on the playing field, number
and etc. while the operatlons would include running, jumping, kicking the ball and so on

0 Field
0 Reference
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@ Audience Perhaps more importantly, some classes, like Audience, or Ball, could easily be

reused in a different application, perhaps a basketball game, without the need for too:
much, if any, modification. F ' | .

H\W’e can summ{_u-ize the differences as follows:

Procedural Programming

ad Top down design

3 Create functions to do small tasks

0 Communicate by parameters and return values.

Object Oriented Programming b &
Design and represent objects ' T :
Determine relationships between objects '
Determine attributes each object has_r-
Determine behaviors each object Will'r’equ_nd to’

0 Create objects and send messages to them to use or manipulate their attributes.

8]

onoan

- Q.3. Define Object oriented programming. . s -

~ Ans. All the previous languages are structured or we can say that they were procedural
programming means in them processing is to be done’in sequence manner and These are also
called the Top dewn or either they were bottom up languages. Most important things those
must be in the languages are Reliability, Maintainability and Reusability and user friendly so
for achieving these things they developed java. R S :

OOP concentrates more on data rather the procedure to be followed or the structure of the
program. It considers data as a crucial element and work towards its security. It ties data and
functions together under a single entity called class and prevents any modification to the data
by providing access specifies to the class. Some-of the features of OOP are explained below.

Java is a purely OOP language that is developed by sur. Microsoft in 1991 and this is very

popular in 1992 with named called-as Oak and in 1992 java was very popular in eléctrical-. . ~

things at that time java was used for making VCR's’ and television and handheld devices but in
1993 java was so popular and that time Scientists think that this will be the very popular in -
internet for transferring files from remote computer to local. Java is called as purely OOP
language because every program of java is written into in classes -

Q.4. Explain the Features of the Object Oriented ngramnung

Ans. A language called as OOP language if it supports all the features of the OOP language
for understanding OOPs first you have to understand few concepts as-

1. Object : An object is a real word thing which performs a specific task and which has a set
of properties and methods. Properties of object are also called as attributes of an object and
method is also known as the function of the object like, what an object can do. An object may
represent a person, place, thing, or even a bank account. For example a car is an object which
nas a certain number of properties like color, model no, average etc and a function known as run
hen a user gives some race then the car will be moved. For example, the objects to the class

mploy_ee can be created as : s
= Empl_c‘_)y_ge empl, emp2;
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Where empl, emp2 are the cbjects of class employee.

2. Class : A class is that which contains the set of properties and methods of an object in a
single unit like animals is name of class which contains all the properties and methods of an
object of another animals so if we wants to access any data from thy Class then first we have to :
create the Object of a class then we can use any data and method from class, A class can be
defined using the keyword ‘class’. For example, a clags named employee can be defined as class
employee 2 . : ;

3. Class Employee Abstraction : It is one of the chief features of OOP that hides the -
implementation details from their specifications. In simple words, it is the blend of
encapsulation and information hiding, It encapsulates all the essential features of the objects of
a class. The attributes of the objects ave called data members and the functions that operate on
that data are called member functions or methods. Since Java works with classes, that feature
abstraction, so, the classes are also called abstract data types. { -

4. Encapsulation : It is the wrapping up of data and functions under single unit called
class. It is one of the most important features of OOP. The data is not accessible to the outside
world. It provides a most striking feature called information hiding which means hiding data
from direst access by the outside world. The example below shows encapsulation:

class Employee {

public static void main{String args[]) { - -
 int emp_id, salary; M : 5
char emp_name[10]; .. _ .

void emp_detail) { '~ - - o

Code - i - > = g

E, s | -

- 5. Inheritance : Another feature of OOP is inheritance. Inheritance allows programmers
tocreate new classes from existing ones. The main class is called base class.or parent class and!
the class derived from the base class is called derived class or child class. A child class inherits.
its properties and. attributes from its parents. There ‘are various methods of achieving
inheritance such as single inheritance, multilevel inheritance and hybrid inheritance. !

. <0 Rolymorphism : It provides the ability to take more than one form. Functions as well as

operators can take more than one form, When an operator exhibits different forms or behavior,
1t is called operator overloading. When a function exhibits more than one form or behavior, it is
called function overloading. Some complexity is generated through operator overloading, so
this feature has beéen removed in Java programming., :

Q.5. F.xphin the Other Concepts of the OOPs.
Ans. There are five'cc’)pc'epts in OOPs are Following : i
and

say
user

1. Data Abstraction ; Data abstraction is that in which a user can usc any of the data
method from the class without knowing about how this is created so in other words we can
that a user use all the functions without knowing about its detail: For example when a
gives race to car the car will be moved but a user doesn’t know how its engine will work.
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- 9. Inheritance : Inheritance is very popular concept in OOP this provic.ies the cap fibility' o
g user to use the predefined code or the code that is not CI‘BE{.tG(".l by the user hlfnaelf but if he may
wants to use that code then he can use that code. This is called 1nher1tanc_e but always
remember in inheritance a user only using the code but he W111'not be able to change the codg
that is previously created he can only use that code.

3. Data Encapsulation : Data encapsulation is also known as data hiding as wé know
with the inheritance concept of opps user can use any code that is previously created but if g
user wants to use that code then it is must that previously code must be public as the name-
suggests public means for other peoples but if a code is private ‘then it will be known as
encapsulate and user will not be able to use that code so with the help:of OPPS we can alter or
change the code means we can make the code as private or public this allows us to make our
code either as public or private St g |

4. Polymorphism : Poly means many and mqrphism.megﬂs 'many.funqtion the concepts
introduces in the form of many behaviors of an object like an operator.+ ig used for addition of

two numbers and + is also used for joining two names the pdlynibfphism, in java introduces in

the form of functions overloading and in the form of constructor overloadig
5. Dynamic Binding : Binding is used when we call the code of the procedure in binding ail

} the code that is linked with the single procedure is called when a 'ca'.ll iz made to that procedure

then the compiler will found the entire code of the single procedure if a compiler will fond all the

i ctde of single procedure in compile time then it is called as i;he'éarl‘y‘_binding because compiler

knows. about .the ‘code at-the time. of compilation but in the -late ‘binding compiler will

{ understand all the code at run time or at the time of the execution.

6. Message Communication : Méssage communication is occurred when an.object passes
the call to method of class for execution we know for executing any method from the class first

- we have to create the object of class when an object paases references to function of class then in

message communication first of all we have to create the object of the class the we' make -

communication between the object and the 'methods of the class. -
Q.6. Write down the Benefits of OOPS. » '

Ans. Because procedural-oriented languages concentrate on procedures, using a basic unit
of a function, you need to spend time first workings out what all of the functions are going to be
and then thinking about how they should represent. With OOP languages, we focus. our
attention on the components perceived by the user using a basic unit of an object. You work out

what all the objects are by combining data with thgfoperations that are used to describe the way
a user interacts with them. |

%

Much easier to use in terms of designing software. Rather than thinking in terms of bytes
and bits, you can think in terms of the problem space instead. You are using abstraction and
higher level concepts and, because the design is more comfortable, your application
development is much more productive, -

The software is easier to maintain because it is much easier to understand. In turn, that

' makeg it easier tk;;fést-.and to debug, al 'l

The software is reusable, There is no lohger any need to kqeﬁ;’.ﬂritﬁ;ﬁhﬁhe same functions

- Mepeatedly for different scenarios. Being able to reuse the same code is fast and safe because

- Youare using code that has been thoroughly tested already and is:proven to-work.
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A Q.7- Define Encapsulation.
Ans. '

'.\. Meqhods !

Class = Variables + Methods .

Encapsulation is the process of combining data and code into a singh-a unit (objt?ct / class). In

Q0P every object is associated with its data and code. In.progx.-ammmg, data is defined as -

variables and code is defined as methods. The java programming langua_ge uses the class
concept to implement encapsulation. s gy R

Q.&. Define Inheritaace.
Ans.

Persson
name,
designation

- Learn 0, “
- walk(),eat() -

|

Singer

Programmer Dancer
name, i Snnie gaqle, .
designation, . designation, bemgrll\e;tlon,
company Name group Name and Name
learn(), learn(), leaﬂ?( i
walk(), walk(), WE::')()'
o eat() :ian;rixga( )

; ; a(),
coding() dancmg() ola Gitar()

Inheritance'is the process of acquiring properties and behaviors from one object to another
object or one class to another class. In inheritance, we derive a new class from the existing class.
Here, the new class acquires the properties and behaviors from the existing class. In the
inheritance concept, the class which provides properties is called as parent class and the class
which receives the properties is called as child class. The parent class is also known as base

class or super class. The child class is also known as derived class or sub class.
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In the. mhemtance, the pr opertles and behaviors of base class extended to its derived class
but the base class never receive properties or behaviors from its derived class.

!

In java programming language the keyword extends is used to implement inheritance.

Q.9. Define Polymorphism. F
Ans. ‘

erson

Learn() =~ = -

Programmer : .
Dancer

earn()
with coding o4, c{ean}()' i
languages with dancing slops

Singer
learn()

with funes musm songs .-
Polymorphism is the process of definmg same method with dlfterent 1mp1ementat1on Th at

means creating multiple methods with different behaviors.

The java uses method overloading and method overmdmg to 1mp1ement polymorphism.
Method overloading - multiple methods with same name but different parameters. Method
overriding - multiple methods with same name and same parameters.

Q.10. Define Abstraction. - | .
Ans. 'S ) e g Object

Level of abstraction increases
Becomes more specific

Abstraction is hiding the internal details and showing only essential fuhctionality. In the
abstraction concept, we do not show the actual implementation to the end user, instead we
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-pfovide only essential things. For example, if we want to drive a car, we do not need to know
about the internal functionality like how wheel system works? How brake system works? How

music system works? Etc, _ : ‘
Q.11. Write about introduction of eclipse (IDE) for developing programy ‘m Java.
Ans. Eclipse is one of the most popular open aoux_'cé Java IDEs available today.

Most Java developers use Eclipse more than any other Java.tool gvailable on the internet.
The Eelipse Foundation allows development by providing the infrastructure, and a structured
process of development. The Eclipse Foundation has built its open source comm

ecosystem of products and services since 2001,

Eclipse for Java : Eclipse IDE (integrated development environment) for Java has been
the leading development environment with a market share of 65% as of today. It can be

extended with an additional software.component, Eclipse calls these software components as

plug-ins, which can grouped into features. Many companies have extended Eclipse IDE on top

of the Eclipse framework. It is also available as IDE for other languages.

Q.12. How to install Eclipse IDE for Java? - |

Ans. The Eclipse IDE for Java is designed for standard Java development. It contains
typically required packages like support for Maven and Gradle. It also supports Git version
controlling system. You can download this IDE from the official Eclipse website. -

"Basic concepts: 5 L T 2 : :

0 Workspace: Thisis at a physical location of file path where you store certain meta data of
development artefacts. Projects, source files, images, and other artefacts are stored
either inside or outside of your workspace. ' | ' ‘

& Views and editors: Eclipse offers views and editors to navigate and change content. A
view is used to work on a set of dats, which is in a hierarchical structure. If data is
changed via view, the underlying data is directly changed. ' :

A Eclipse project: This is an open soures, configuration and binary file that are related to a
certain task. Eclipse project groups these files into a buildable and reusable unit. These

‘projects can have natures assigned to it which describes the purpose of this projéct.

Steps to install : i : : _ .

1. You need to install the Java Development Kit (JDK) to setup the environment for Java
programming. - - : : : _ _

9. Download the latest version of Eclipse from the official Eclipse website. You can find the
latest version under 'Get Eclipse IDE 2018-12'. '

3. To install the Eclipse, simply unzip the downloaded file and execute the installable

package. E : | ,

LA

unity and
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Q.1. Define Variabl
declarations.
Ans. A variable is a name

store a data value. A varia
hat holds & data value.

d memory location u
ple can be defiped

container t

n java, we use the following syntax to create | Input using scanner class and outpy -
: , c statemant, loops, switch cass, arrays
variables. . _ ’
e et _._-'-_-‘-—-

—

es, with variable types and type

Syllabus .
Variables, types and type declam
data types : Integer, floating paint type'
character, boolean, all Operators'
lteration and Jump statement, if thanl
else clause; conditional expressiong

sed to
as a

SR

~_ Syntax:

- data_type variable_name;
or).
data_type variab
(or) |

data_type variable_name = value;

(or)

data_type variable_name_l = valu

le_name_l, variable_name_2,.;

e, variable_name 2 = value,...

In java programming lan
7 Locel variables .

o Instance variables or Member variables or
o Static variables or Class variables -

o Final variables. o 0

1. Local variables : The variables declared i
variables. A local variable is visible within the met

is created when execution control enters into the method o

method or block execution completed.

Let's look at the following example java program to illustrate local variable in java.

Example :

public class LocalVariables {
public void show() {
int a = 10;
Ilstatic int x = 100;

System.out.println("Inside show method, a =" + a);

}
public void display() {

int b = 20;

auage variables are classified as follows-

(Hlobal variables

i

nside a methdd or blocks ére known as local
hod in which it is declaréd. The local variable
r block and destroyed after the

—_—_——_———

T =TT
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Systém.out.pri‘htlﬁ("lﬁéide display method, b =" + b); Tk
/l trying to access variable 'a’ - generates an ERROR '
System.out.println("Inside display method, a = " + a);
) . ' :
public static void main(String args[]) { 33
LocalVariables obj = new LocalVari_ablesO_;
obj.show(); -
‘obj.display();

}

2. Instance variables or member variables ‘or global variables : The variables
declared inside a class and outside any method, constructor or blocks are known as instance
variables or member variables. These varialbles are visible to all the methods of the class. The
changes made to these variables by method affects all the methods in the-class. These variables
are created separate copy for every object of that class.

Let's look at the following example j'ava program to illustrate instance variable in java
Example : ) ' i

public class ClassVariables 1.
“Intx = 100;
public vcid show() { :
Sys_tenﬁ.out.println(“Insid'e show} method, x =" + x):
X=x+ 100; il lli
=y . _
_public void display() { ;
Syétem.ou‘ﬁ.print]n(“Inside display method, ¥ =" 4 x)_;
- - public static void main(String[] args) {
ClassVariables obj = new ClassVariables_O; -
obj.show();
obj. cii’épiayo;

1. Stgtic variables or Class variables : A static variable is a varigble that declared using
static keyword. The instance variables can be static variables but local variables cannot. Static

The static variable is access by using class name,

Let's look at the following example java program to illustrate static variable in java.
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Example :

'fmblic class StaticVariablesExample {
int x, y; / Instance variables
static int z; // Static variable
StaticVariablesExample(int x, int y){ ~~ /
_this.x =x; ——
this.y =y;
}
public void show() {
- int a; // Local variables _ _ :
System.out.printIn("Iniside show method,"); TH
System.put.printlii(“'x ="4x +'_'I'_,-yl= "ty+" z="+ 2);
public static void main(String[] args) {
StaticVariablesExample obj_1 = new StaticVariablesExample(10, 20);
StaticVariablesExample obj_2 = new StaticVariablesExample(100, 200);
obj_1.show(); — _‘ II ' _—
StaticVariablesExample.z = 1000;
- obj_2.show(); - L w

4. Final Variables : A final variable is a variable that declared using final keyword. The
final variable is ini{_:ialized only once, and does not allow any method to change it's value again..
The variable created using final keyword acts as constant. All variables likelocal, instance, and
static variables can be final variables. e O

Let's look. at the fdlloﬁril}g‘e'xample java program to ;ﬁlﬁsfl'éte ﬁn’él variable in java.

Example:

h' Lo-

public class 'Fir_}al_VariableExémﬁle {o, %
. ﬁnal- int_la =-1D;-5 ot it B2
void shwa_ {

System.out.printIn("a = " + aj;

a = 20; /Error due to final variable cann't be modified
: _

public static void main(String[] args) {
~FinalVariableExample obj = new FinalVariableExample(); -
pbj.sh_ov_v(); ' -

3
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Q.2. Explain Data types (Integer, floating point type, Character, Boolean or more) in brief. -
Ans. Java progr amming language has a rich set of data types The data type is a category of.

data stored in variables. , :
In java, data types are classified into two types and they are as follows-
ad Primitive Data Types ] /

0 -Non-primitive Data Types.

i
i

Data Typos_ injava -

Primitive Data Types Non-primitive Data Types
y byte _ .
. ; - —— String
& Integers .Shmt : o —Array
g ' M ; ——List
long L Qet
. float . " |—Stack
@ Floating-Point
K <doub1e - .. [ Vector
- +—Dictionary
Character -char Al user-ldeﬁned classes
' : ——etc.,
Boolean boolean _ '

1. Primitive Data Types : The pr1m1t1ve data types are built-in data types and they
specify the type of value stored in a variable and the memory size. The primitive data types do

not have any additional methods. ‘L
-Injava, primitive data types mcludes byte, short, 1nt long, ﬂoat oouble char, and Boolean

The following table provides more de 5r‘r1pnon of each pr1m1t1ve data type.

Dap | weming  [Momen [ g ] o
byte Whole numbers |1 biyte =128 to +1‘2_’7 § o Yt \ 0
short | Whole numbers 2.bytes  |-32768to +32767- w8 - N 0
int  -|Wholenumbers |4 bytes |-2,147,483,648 t0+2,147,483,647 | 0"
long . |Whole numbers  |8bytes |-0,223,372,036,854,775,808 to 0L

+9,223,372,036,854,775,807 -
float Fractional numbers | 4 bytes - ) 0.0f
double | Fractional numbers | 8 bytes = | | : 0.0d
ohar_ Single character | 2 bytes 0 to 65535 ; [ /000
Boolean |unsigned char ~ |1 blt ‘ 0 ol 1 ' 0 (false)

Let's look at the followmg example java program to illustrate prlmltlve data types in Javai‘f
“and thear default values. - e, T
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Example :

public class Primiti_veDataTyp_es {

byte 1;

short J;

int k;

long 1:

float m;

double n:

char ch;

boolean p;

public static void main(String(] args) {
PrimitiveDataTypes obj = new PrimitiveData’l‘ypes();

' System.out.println("i ="+ obji+", ="+ objj+", k="+obj.k+",1="1objl),
. System.out.printin("m ="+ obj.m + ", n="+ obj.n); ;

System.out.println("ch =" + obj.ch);
System.out.println("p.= ok qu.p);

}
s Integer This group includes byte, 'éhovt int, long - .
Byte : It is 1 byte (8-bits) integer data type Value range from -128 to 127. Default val,
zero. Example: byte b=10; ' -

Short : It is 2 bytes (16- mts) 1nteger data type. Value range from -32768 to 32767 Defay
Value zero. Example: short s=11;
Int:Itis4 bytes (32-hits) integer data type. Value range from 214”483648 to 2147483641

Default value zero. Example: int i = 10; _ s |
“Long : It is 8 bytes (64-bits) integer data type. Valae. ‘range fro
-9,223,372,036,854,775,808 to 9, 2923, 372 036 854 775,807. Default-value zero. Example: lor
1=100012; . ;
Example : Let’s create an example in which we work with integer type data and we
get idea how to use datatype in the java program. _'

package corejava;
public class Demof
public static void main(String[] args) {
// byte type
byte b = 20;
System:out.printIn("b= "+b);
/I short type
~ short s = 20:
System.out.printIn("s= "+g):
/I int type
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int 1= 20; :
System.out.println("i= "+1);
/l Tong type
long i = 20; '
System.out.println("l= "+1);
}
}
Output:-
b=20"
s= 20
i=20
=20
b. Floatmcr-Pmnt Number This group includes float, double
_ Float : It is 4 bytes (32-bits) float data type. Default value 0.0f. Example: float ££=10. 3f;
Double : It is 8 bytes (64 blts) float data type: Default value 0. Od Example: double
db=11.12%; . , ; P

floating values. Floating type 18 dseful to store decimal pomt values.

Example : In this example, we used ﬂoatmg pomt type and declared Varlables to hold

public class Demo{
" public static void main(String(] args) {
I float type. : _ L5 L 1L Jelryl "
float f = 20.25f; & _ | r
_ Syétem.out.priﬁtl_n("fz ;. -
/I double type '
double d = 20.25; |
System.out.println("dz "+d);

J

Output:-
f=20.25

d=20.25
¢. Characters : This group represents char, which represent symbols in a character set,

like letters and numbers.

c='a"

Char : It is 2 bytes (16-bits) ullslgned unicode character. Range 0 to 65 535. Example: char

’

Char Type Example: Char type in Java uses 2 bytes to unicode characters. Since it works

with unicode then we can store alphabet_character, currency character or other characters that

are comes under the unicode set.
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public_. class Demo {
public static void main(String[] args) {

char ch ='S";

System.out.printin(ch); | : .
char ch2 ='&'; .

System.out.println(ch2);

char ch3 ="§";

System.out.println(ch3); .

-

}

Output:-
S

(8]

&
$ » B -
d. Boolean : This group represent Boolean, which is a special type for representing .

rme/falbe values. They are defmed constant of the 1anguacre Example: Boolean b=true;

Boolean Type Example Boolean type 111 J ava works with two values only either true or
blse. It is mostly use in conditional expressions to perform condltlonal based programming.

public class Demo { - _

public static void rﬁai'n(String[] argsj {
‘boolean t = true; | ) . , - R .
Sysﬁem.out.prinﬂn(t) , P e ‘ ' &
boolean f = false;
System.oit.printin(d);

) -

Output:-

true -

false - _

3. Non-primitive Data Types : In java, non-pl'imjﬁve data types are the reference deta
{Ypes or user- created data types. All nonprimitive data types are implemented using object
iFoncepts. Every vanable of the non-primitive data type is an object. The non-primitive data
: ypes may use additional methods to perform certain operatlons The default value of
on-primitive data type variable is null.. '

- Injava, examples of non- prmntlve data types are Strlng, Array, List, Queue, Stack Class,
hterface, etc.
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#i public class NonPrimitiveDataTypes { - ) ; i /
St}_:ing str; : %
- public static void main(String[] args) { q -
String name = "BTech Smart Class!"; : - Y, -
String wish = "Hello, ", ' . ' IE
NanrimitiveDataTypes obj = new NonPrimitiveDataTypes(; ‘ —
System.out.println("str = " + obj.str);
Ihusing addition method . IE'E
System.out.println(wish.concat(name)); ; )
o i
}
Q.3. Difference between Primitive V§ Non-primitive Data Types. .
Ans. .
Primitive Data Type : ‘ - Non-ptimitive Data Type
“These are built-in data types ‘These are created by the users

Does not support additional methods
Always has a value '

' Starts with lower-case letter
Size depends on the data t&pe‘

Supvort additional methods
It can be null :
Starts with upper-case letter
. | Same sizé for all

Q.4. Describe all java Operators in brief,

_ o R xS . |
Ans. Operator is a symbol which tells to the compiler to per'forr_n some operation. Jav
. provides a rich set of operators do deal with various types of operations. Sometimes we need t

perform arithmetic operations then we use plus (+) operator for addition, multiply (*) fq
-multiplication ete. : - y

Operators are always essential-paxjt of any programming language.
Java operators can be divided into follo L
Arithmetic operators '
Relation operators

Logical operators

Bitwise operators

Assignment operators

Conditional operators

O Misc operators.

wing categories: _ : ; 1

Qaoaaoaoaa

Q.4. Define Arithmetic Operators with example..

Ans. Arithmetic operators are used to
subtraction etc and helpful_to solv
Arithmetic operators.

Operator

perform arithmetic operations like: addition -
e mathematical expressions. The below table contair

Description

adds two operands

subtract second operands from first
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% multiply two operand
/ divide numerator by denume_rator'
| % remainder of division |
+ [ncrement operator increases integer Val}le by one
Decrement operai;or decre.ases integer value by one
i Example : Let’s create an example to understand arithmetic operators and theiy
operations. : | i

class Arvithmetic_operatorsl{
public static void main(String as[]) :
{ . )
int a, b, ¢;
a=10;
b=2;
c=a+b; - . : J
“System.out.priniln("Addtion: "+c); :
‘c=a-b;
System.out.printIn("Substraction: "+c);
c a*b : "
ystem.out. prmtln("Multlphcatlon "+c);
afb
System outpnntln( ‘Division: "+c);
=3
c=a%b; - :
Syhtem.out prmtln(‘ Reémainder: "+c)
a=tta; 7
- System.out.printin("Increment Operator' "+a)
a—--d, .
System out. pnnt]n("decrement Operator' "+a);

&
-

|
|
|
|
|

N = = g e e e 9 g ik . g

B commaraeompt - 0O . x

iy s g
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| Q.5. Eﬁplain Relation Operators with'example. !
Ans. Relational operators are used to test compaiison between operands or values. It ca

|
be used to test whether two values are equal or not equal or less than or greater than ete. |

The followihg table shows all relation operators supported by Java.

Operator ' Description
== ' Check if two.opcrand are equal : ‘
= ' " | Check if two operand are not equal. \
> ' - | Check if operand on the left is greater than operand on the right
< Check operand on the left is smaller than right operand
S>= . |check left operand is greater than or equal to right operand - ’
<= Check if operand on left is smaller than or equal to right operand

Example : In this example, we are using relational operators to test comparison like less
than, greater than etc. ‘

class Relational_operators1{
public static void main(String as|])

[
18

int a, b;
a=40;

- b=59; : | ‘
Syste_m..out.println("; =b="+(@==bh)); |
System.out.println{"a I=b ="+ (a |= b) );. ; o -

System.out.printin("a>b="+(a>h));
System.out.println("a <b="+{a<b));
System.out.println(*b >= 2 =+ (b >=a) );
System.out.println("b<=a'="+ (b <=a) );
\ : Wl )

o | it : }
E @Cc}_marzdprémpt N o il - N = I )(

i S g AT
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- Q6. Define Logical Operators with example. '
|

. Ans. Logical Operators ave used to check conditional expression. F'or example, we can use
ogical operators in if statement to evaluate wndmona} based expression. We can use them into
oop as well'to evaluate a condition.

. : - ' A
Java supports following 3 logical operators. Suppose we have two variables whose values

re: a=true and b=false. @ . 21| o]
Operator - Description = . Example
&& il . Loglcal AND Al (a && b) is false
Al = Logical OR (a I_:I b) i€ true.
1 , | Logical NOT . ! (la) is false
class Logical_operators1{ 4
public static void main(String as[))
{ . , : s
boolean a = true; I i & s 1t ) o
_boolean b = false; LA e b=
System out.println("a && b =" 't (a&&b)) '
'{ ystem.out.prmtl_n("a_l Ib="+(al|b));
1 . System.out.printin("!(a && b) =" + {(a && b)); %
} . - i R
¥ /
B8 Command Frompt 15 il & =1 ey = P8 X

Q.7. Define Bitwise Operators with exaniple.

Ans. Bitwise operators are used to perform operations bit by bit.

Java defines several bitwise operators that can be apphed to the integer types long, int,
short, char and byte.

The following table shows all bitwise operators supported by Java :

.~ Operator Description
1 & =y Bitwise AND
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Bitwise OR
A : Bitwise exclusive OR
<< | left shift
>> right shift
Now let’s see truth tabl_gzior bitwise &, | and A

A a a&b alb a’b

0 0 0 0 0
0 1 0 | 1 1
1 0. 0 1 L1
{ 1 o1 T 1 0 |

The bitwise shift operators shift the bit value. THe left operand specifies the value to be’
shifted and the right operand specifies the numbar of positions that the bits in the value are fo,

be shifted. Both operands have the same precedence. : :

Esxample : Let’s create an example that shows wc;rking of bitwise operators. :

— :

a = 0001000

b=2

a << b = 0100000

a>>b = 0000010

class Bitwise_operatorsl{ _
public static void main(String as{])

{

PRI A T Y

int a = 50;

int b = 25;

int ¢ = 0;

c=a&hb;

System.out.println("a & b ="+c¢);

c=alb;

System.out.println("a | b="+c¢);

c=a’b; :

System.out.println("a *b="+c);

¢ =~a;

System.out.println("~a ="+c¢); , :

=a<<2; ; ‘

. System.out.printin("a << 2 ="+c¢);

c=a>>2; ’ ‘ :

System.out.println("a >>2 ="+¢); 3

c=a>>>2;

System.out.println("a >>> 2 =" +¢);
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Q 8. Eplain Asswnment Operators W1th example.

‘Ans. Assignment operators are used to assign a value to a varlable It can also be useq
combine with arithmetic operators to perform arithmetic operations and then assign the resylt
to the variable. Asblcrnment operators supported by Java are as follows:

—_—

Operator Descrtptton : N Example
= assigns values from rlght side operands to left side |a=Db -
operand _ : - . i
+= adds right operand to the left. operand and ass&gn the | a+=b is same as a=atb
‘result to left v
B subtracts right operand from the left opeland and a551gn a-=b is same as a=a-b
the result to left operand . '
*= multiply left operand with the rlght operand and assign | a*=b is same as a=a*b
,. | the result to left operand .
= leldeS left operand with the rlght operand and ass1gn a/=b is same as a=a/b
the result to left operand . _
%= calculate modulus using two operands and ass1gn the{a%=b is same as a=a%b
result to left operand
Example : Let’s create an example to understand use of a951gnment operators. Al
assignment operators have right to left associativity.
class Assignment_oy eratersl{
- public static void main(String as(])
{
int a = 30;
int b = 10;
int c=0;
L c=am | hile oo
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System.out.println("c =a +b =" +¢ );
' ct+=a; ' - '
System.out.println("c +=a =" + ¢ ) . |
c-=a;
System.out.println("c -=a =" + c);
c*=a;
System.out.println("c *=a =" + ¢ I
a=20; ;
c =20,
cl=a}; :
System.out.println("c/=a="+c¢): ' ‘ '
a=20 S
c= 25. . a 3
- c%=a,; ' ‘
System.out.println("c %=a =" +¢);
eRe=9
System.out.println('c <<=2="+¢); : it
c>>=2; '
System.out.println("¢ >>=2="+¢); ‘
c>>=12;
System.out.println("c >>=2="+¢); : #
' c&=a ; e . I s
System.out.println("c &=a="+c¢); ' '
j c=a;’ .
System.out.println("c A= a =" +¢);
cl=a; '
System.out.println("c |=a="+¢);

}

=¥ Command Prompt
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Q.9. Explain Misc. Operator with example. ' i
Ans. There are few other operators supported by java language

-

Conditional operator \

It is also known as ternary operator because it works with three oz ands. It is short
alternate of if-else statement, It can be used to evaluate Boolean expression and return either
true or false value "

eprl ? e\:pr2 L expr3
Example : In ternary operutor, if epr1 is true then expreselon evaluates after question
mark (?) else evaluates after colon (3). See the below example.

class Conditional_operatorsl{

public static void main(String as[])

f
1

it a, b;
a = 20;
b= (a==1)?30: £0;
System.out.println( "Value of bis: "+ b’);
b= (a == 20) ? 30: 40; ,
System.out.println( "Value of bis: "+ b);
TN |
o

! BE® Command Piompt

Q.10. Define Instanceof Operator with example.

Ans, It is a java keyword and used to test whether the given reference belongs to prewded
type or not. Type can be a ¢lass or interface. It returns either true or false.

Example : Here, we created a strmg reference variable that stores “studytonight”. Since it
stores string value so we test it using is instance operator to check whether it belongs to string

class or not. See the below example.

class instanceof_operal:_orsl{
public static void main(String asf])
{ y _ '

String a = "Studytonight";
boolean b = a instanceof String;
System.out.println(b );

}
} %
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Q.11. Explain iteration statemient in java.

Ans. The java programming language provides a set of iterative statements that are used

to execute a statement or a block of statements repeatedly as long as the given condition 1s true.

The iterative statements are also known as looping statements or repetitive statements.

Java provides the following iterative statements :

7 while statement

0 do-while statement = : e
a for statement. '

1. While statement in java : Thé while statement is used to execute a single statement or
block of statements repeatedly as long as the given condition is TRUE. The while statement 1s
also known as Entry control looping statement. The syntax and execution flow of while
statement 1s as follows. ' '

Syntax . o " Flow of execution

while (boolean-expression){
block of statements;
1.
staement after while;

i

block of statements .

|
Statement after while —l

Let's look at the following example java code.

Java Program

ipublic class WhileTest {
public static void main(String{] args) {
int num = 1;
while(num <= 10) {
System.out.println(num);
num-++;.

}

System.out.printin("Statement after while!");
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9. Do-while Statement in Java : The do-while statement 1s used to execute g Singl
statement orl block of statements pepeatedly as long as glven' the condition is TRUE, Th
do-while statement is also known as the Exit control looping statement. 'The do"Whil;

Object Oriented Pro ramming Usin Java

st:ement has the following syntax. - . |
' - Syntax ' Flow of execution -
| : o L
ol y ; | _-+rb_lock of statements

block of statements;

]while(boolean-expression);

staament after do-while

Statement after do-while

Let's look at the following example java code.

Java Program

public class DbWhﬂeTe_st{ : _'

public static void main(String[] args) {
 intnum=1; ‘ '
do {

Systeﬁl.but.println(num);

num++;
jwhile(num <= 10);
. Sys.'tem.out.println("Statemé;iﬁ:,after do-while!");
} ‘ I5

63 OfZ: ?tatement in Java : The for statement is used to execute a single statement 0

i ’a' ements repeatedly as long as the given condition is TRUE. The for statement it
e ollowing syntax and execution flow diagram.

. ) ___’__F/

Syntax
for(initilization: boblean;express'ion; modification)]|

block statements;

statement after for;
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: ‘

| Initialization |

False

True

block of statements

!

modification

}

Statement after for

i e

In for-statement, the execution begins with the initialization statement. After the
jnitialization statement, it executes Condition, If the condition is evaluated to true, then the
block of statements executed otherwise it terminates the for- statement. _ After the block of
statements execution, the modification statement gets executed followed by condition again.

Let's look at the following exampie java code.

Java Program :

pubhc class ForTest {
pubhc static void mam(Strmgi] args) {
for(int1=0;1<10; i++) {
System.out.println("i = * + 1);
}

System.out.println("Statement after for!");

L

L

Q.12. EXplain jump statement with example.
| Ans. Java supports three jump statements: break, continue and return. These three
statements transfer control to other part of the program.
| Break: In Java, break is majorly used for:
_ 0 Terminate a sequence in a switch statement (discussed above).
g To eﬁcit a loop.
0 Used as a.“civilized” form of goto.

a. Using break to exit a Loop : Using break, we can force immediate termination of a
loop, bypassing the conditional éxpression and any remaining code in the body of the loop. Note:
Break, when used inside a set of nested loops, will only break out of the innermost loop.
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b}
>

Enter loop

1

no

Remaining body of

the loop

‘Examiple:

Il Java program to illustrate using

Il break to exit a loop

class BreakLoopDemo
f ' :

/] terminate loop when i is 5.

ﬁublic static void main(String args[]) .

I fnitially loop is set to run'f'rom._O_-Q :

r

System.out.printIn("i: " +1);

' Sjrsfein.out.priﬁtln("Looﬁ complete.");

AN

1
{ _
for (inti=0; 1< 10; 1++)
O
if (i == 5)
break;
» ;
}
}
‘Output:
1: 0
i1
2.
1: 3
14

Loop coxﬁplete. -

Statement just
below loop

29
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statement be‘cause _1{7 :
uses label. A Label 1_9 .

m of goto : Java does not have a goto
ctured manner. Java

30
' b. Using break as a For .
provides a way to branch in an arbitrary and L_mstru

use to identifies a block of code.
‘Syntax : l
" Jabel:
{
statementl;
statement2;
statement3;

1.

' d .
Now, break statement can be use to jump out of target block.

Note: You cannot break to any label which is not defined for an ehclosing block.

Syntax:
break label;
Example :

/| Java prog{'am to
class BreakLabelDermo

p
1

public static void main(String args[])

‘illus_tra'te using break with goto

{

boolean t = true;

// l1abel first

first:

{ , B

P //hI’Hegal statement here as label second is not ™ -
/| introduced yet break second; - '
second: | '
{
third:

{

// Before break
System.out.println("Before the break statement");

| // break will take the control out of

// second Iabgl

if (t)
break second; ‘- _ !
System.dult.println("'[‘hi_s won't execute.");
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Sysiﬂem.out.println("'l‘his won't execute.");
}
/I First block

7. System.out.println(""l‘his is after second block.");

}
}
i _
Output : ' :
Before the break. '

This is after second block. o .
to force an early iteration of a loop. That is; yo e

Continue : Sometimes it is useful : :
want to continue running the loop but stop processing the remainder of the code in itg body {

this particular iteration. Thisis, in effect, a goto just-past the body of "the loop, to the loop'sey
The continue statement performs such an action. ' v Foy B : _ ,

./linter loop _
2 . -

false - ‘

Test Expression

k 4

yes Statement just

< co_ntur% “below loop
no| : '

Remaining body of |
the loop

Example: , ,
M Java program to illustrate using
// continue in an if statement
 class ContinueDemo

{ .
public static void main(String args[])
S .
for (int i = 0;1 < 10; i++)
{

Il If the number is even
ﬂ‘ skip and continue
if (%2 == 0)

continue;
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/I Tf number is odd, print it
System.out.print(i + " ");

X

/ /
}

13579

Return : The return statement is used to explicitly return from a method. That s, it causes
a prograni control to transfer back to the caller of the method.
Example: |
) Java program to illustrate using return
class Return
{

public static void main(3tring args[])

1
1

boolean t = true; _
System.out.println("Befoie: the return.");
if(t)

return; ;
// Compiler will bypass every statement
/I after return _
System.out.println("This won't execute.");

}

Before the return.

Q.13. Explain if then else statement in java.

Ans. In Java, if statement is used for testing the conditions. The condition matches the
statement it returns true else it returns false.

There are four types of If statement they are: |

For example, if we want to create a program to test positive integers then we have to test

the
integer whether it is greater than zero or not.

. In this scenario, if statement is helpful.
There are four types of if statement in Java:
@) if statement |
(i1) if-else statement
(ii) if-else-if ladder.

(iv) nested if statement

65 tk
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, plOVlded condition is true,

33

Q.14. Define if Statement with example.
Ans. The if statement is a single conditional based statement that executes only if the

If Statement Syntax :

if(condition) 4
{

llcode
}

We can understand flow of if statement by using the below diagram. It shows that code
written'inside the if will execute only if the condition is true, : :

" Data-flow-diagram of If Block

.dndition ]
tfue_' . _
bl If code | E v ; i

false

[ Afterst ] -

Example: In this EXample we are testmg student s marks. If. the marks are greater than'
65 then student, will get first division. : :

. public class lﬂ)emol{ i1 | I g ~ &__

public static void main(String[] args)
Jeil i

A i ! ‘_ . . ‘ :

int marks=70;

- if(marks > 65) , it el 2P 5 0 ) .
- { : ” . .'7 . .|- Ml 2 [ = |
System.out.print("First division"); ' : .

B C\Windows\System3Z\cmd.exe
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Q.15. Define if-else Statement with xample. ' if blOC]ji ;

. . . .. H i true!
Ans. The if-else statement is used for testing condition. If the condition 19
executes otherwise else block executes. : on the fals'gﬁ .

S ’ : : : sed
It is useful in the scenario when we want to perform some operation ba 4
result. '

The else block execute only when condition is false.
Syntax: b :

il if(condition)

{

4
£

/lcode for true

else

{

llcode for false

}

In this block diagram, we can see that when cpndition’is true, if block executes otherwise
else block executes. At : AR . }

Data-flow-diagram of If Else Block

Condition >—121s¢ _ ,_
4 true - | Else coael : : 3
{ If code | .

é - %

if else Example: In this example, we are testing student marks, if marks is greater than
65 then if block executes otherwise else block executes. : :

public class IfElseDemol {
public static void main(String[] args)
{ _
int marks=50;
if (marks > 65
{ . )
System.out.print("First division");
}
else
{ : & 1
System.out.print("Second division");
) .
}
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[ CAWindows\System32\cmd.exe. - o

o\ iRy

Q.16 Define if-else-if ladder Statement with e.xar‘r_lple.'

Ans. In Java, the if-else-if ladder statemen

t is used for testing conditions, Tt 1s useq for
testing one condition from multiple statements. ' lismee

When we have multiple conditions to execute then it is recomrﬁend_ to use if -else-ifladdey

Syhtax:_
if(condition1) . -
( : il S
llcode for if _bonditionl 1s true b

else iffoondition?)
A

) llcode for if condition? is true
}‘ _ | : :
else if(t-:ond’jti_qh-S)'
( i :

,/!coﬂe for if (.:on.ditionS is true
} : .
else
A
_ llcocliglfor_éll tI;e false conditions : ) '

It contains multiple c‘bndiﬁons and execut

C GiE s . else
r e if any condition is true otherwise executes
block.

Data—ﬂqw-diaglfam of If Else If Block -
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_ Ifmarksare -

true
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Example: Here, W€

|Stétemen! ' Stateme] '

are testing student marks and display
ter than 50 students gets his grades.

ing result based on the obtal

P

public class IfElselfDemol {-
pub.iic s
int marks=79;

if(marks<560){
System.out.printIn("fail");

b |

else if(narks>=50 && marks<60){

gystem.out.println("D grade");

} |
else if(marks>=60 && marks<70){

System.out.println("C grade™);

else if(marks>=70 && marks<80){
System.out.println("B grade");

}

else if(marks>=80 & & marks<90){ |

" System.out.println("A grade");
Jelse if(marks>=90 && marks<100){
System.out.printin("A+ grade");

Jelsef
System.out.prin’r,ln(“ln-valid!");

1

b

1

tatic void main(String[] args) { i
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Q. 17. Define Nested if statement with example.

Ans. In Java, the N ested if statement 1s aif inside another 1f In t}:us one if block is created
side another if blocks when the outer block is-true then only the inner block is executed.

Syntax' s S | D

if(condition) ' 5 - R s i,
/Istatement _ 57 ; o 8| = g ]
if(condition) o _ . m [T L

!/étafément

Data-ﬂow-dihgram of Nested If Block : ‘ L @ L =

falée

Condition
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Txample:

B public class NestedIfDemol {

public static void main(String|] args)

{ . | |

int age=25b; )
int weight=70; .

if(age>=18)

[
1

f(weight>50)

| . ‘ " H i
\\ System.out.println("You are eligible");

——

——

| B Q\Windows\System32\cmd.exe | = X

z

 @Q.18. Explain Conditional expressions in java.

Ans. Java is equipped with a selection operator that allows us to construct a conditional
-~ expression. The use of a conditional expression can in some cases simplify the code with respect
to the use of an if-else statement. ’

.

Syntax: o

condition ? expression-1 : expression-2
3 condition is a boolean expression

0 expression-1 and expression-2 are two arbitrary expressions, which must be of the same.
type ' !

Sergantics : valuate condition. If the result is true, then evaluate expression-1 and
return its value, otherwise evaluate expression-2 and return its value ‘
Example: System.out.println("bigger value =" + (a>b)? a:b); |

2] . : :
I'he statement in the example, which makes use of a conditional expression, is -
: |

_ to:
§ if (a > b)
System.out.println("bigger value =

n + a);
else

sl e el Al £ L

System.out.println("bigger value =" + b);
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Note that the selection operator is
different syntactic level:

g The selection oper
e used wherever an expressi

A Theif-else statement groups statements,
g scanner class and print the output statement in java?

Scanner where we are getting a single input from tp

another ex i |
ator combines expressions and returns S EXPrOSBIO, Hence j;
on can be used. :

canb
and the result is a composite statement,

Write a program input usin
Let's see a simple example of Java

user.
import java. L™
public class ScannerClassExamplel

{

public' static void main(String args(l)

String s = "He_llo; N'his is Java.";

/ICreate scanner Obj_eét and pass stfin_g it | L e

Scanner scan = new Sca.p-ner'(s)';' |

//Check if the s_é'anner_ has a token

System. out.println(“Booleén Result: " + gcanzhasi‘laxﬁ@);
' /fPrmt the string | i '

System out. prmﬁln("Strmg " +scan. nextLine());

scanclose() _

System.out.printin(“ -------- Enter Yoﬁr Details------ )

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

Systexﬁiqpt.print("Enter your name: ");

String name = in.next();

o

System.out.println("Name: " + name);
System.qut.print('.’Enter youi' age: ");
int1=1in.nextInt();
System.dut.println("Age: "+1);
System.out: print(“Entef your salary: ';);
double d = in.nextDouble();
'SYBtgm.out.println("Salary: "+ d):
in.close(); |

}
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~_ Ouiput: . . .

S

Boolean Result: true \
String: Hello, This is Java, ' :

Enter your name: Abhishek
Name: Abhishek

Enter your age: 23

Age: 23

Enter your salary: 25000

Salary: 25000.0

Q.12 Explain Loops in java,

- Ans. Loop is an mmportant concept of a
sequence of statements. Loop is designed to e
condition is true or all the elements of a collecti
most cemmon use of loop is to perform r
a number then we need td write print s
single print statement by using loop.
condition is true. i

programming that allows iteyating over the
¥ecute particular cede block till the specified
on (array, list etc) are completely trav_ersed. The
epetitive tasks. For example if we want to print tab}e of
tatement 10 times. However, we can do _the same rv1.th a
Loop is designed-to execute its block till the specified
Java provides mainly three loop based on th
1. for loop '
. 2. while loop
3. do while loop
- We will explain each loo

e loop structure.

p individually in details in the below.
Q.‘ZG. Explaiil For Lodp with example. ‘ ‘
Ans. The for loop is used for executing a part of the program repeatedly. When the number
of execution is fixed then it is suggested to use for loop.
For Loop Syntax Following is the'syntak for declaring for loop in Java.
for(ihifialization;condition

;incrementfdecrement)

/Istatement
AN MRS

For loop Parameters:

1. Initialization
only

To create a for loop,

: [t is the initial part, wher
once at the starting of loop. Tt is optional,

2. Condition : Tt is used to test a condit
continues until the condition i1s false. It is option

3. Statement : It is loop body and execute
4, Incrementmecrement : It is used for

Data Flow Diagram of for loop : This flow diagram shows flow of the loop. Here we can
understand flow of the loop. : .

we need to set the following parameters.

€ we set initial value for the loop. It is executed
if ve don’t want to set initial value.

lon each time while executing. The execution
al and if we don’t specify, loop will be inifinite.

d every time until the condition is false.

set increment or decrement value for the loop. _
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Initialization

e S Conditien falsg .
txjue 5
[ statement
¥
Increment/decrement
K-

For Ioon Example In this example, initial value of loop is set to l and 1ncrementmg it by

"1 till the condition is true and executes 10 times.

public class ForDemol
public static void main(String[] args)
{ -

int n, 1; .

n=2;

for(i=1;i<=10; 1++)

{

' System._o‘utprintln(n+"*"+i+”‘_-=-"+I‘1_*i);
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Q.21. Explain While Loop with example.

Ans. Like for loop, while loop is also used to execute code repeatedly. a control stateme
is used for itorating a part of the program several times. When the number of iteration is B0t

fixed then while loop is used.

nt. It

Syntax:

while(condition)

lcode for execution

]
)

Data-flow-diagram of While Bloclk :

’__li statement !

h Example: In this example, we are using while 1oop to print 1 to 10 values. In first step, we -
set conditional variable then test the condition andif c_ondition is true execute the loop body and

increment the variable by 1. -
public class WhileDemol . | -

‘public static void main(String[] args) ' : £
{ ' "3
inti=1; &
while(i<=10) - »
{ !
t ' B
System.out.println(i); : s &
e , SEI -

H g

exe . ol

el R

o

™

P R

£
e
L

i
o g O
L

i

Ak
ok

Sal

:‘E{ o
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e loop with example. : o =3 4
cecute statements again and again Th;

- Thig |,

I

ted before the condition is checked, |t .
.' Cap,

Ob{éc! Oriented Programmfn ]

Q.22. Describe Do-_whil
Ans. In Java, the do-while loop is uged to e
executes at least once because the loop 1s execu

Joop condition evaluates after executing of 1oop body. | ‘
The main difference between while and do-while loop is, in do while. loop —_—
; ; o

evaluates after executing the loop.

Syntax:
Following is the syntax to declare do-while loop in Java.
DT Rl ke e

e ———

do
{

Jlcode for execution

1
s

l__ while(condition);

Data Flow Diagram of do-while Block

‘Statement

true

S Condition
- false _

Examp%e: In this example, we are printing vélues from 1to 10 by using the do while loop.
: —

public class DéWhileDem‘qi

{ C

public static void main(String[] args) -

; .
inti=1;

do

{

System.out.println(i);

i++4;

}While(i<=1él;
, :
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Q.23. Describe switch case ip Java with example, ¢

Ans. In Java, the switch statement is used for executmg one, statement fram
condltmns. it is similar to an if-else-if ladder.-

Switch statement consis sts of conditional based cageg and a default case.

In a switch statement, the expr

ession can bé of byte, short, char and int type.

Following are some of the rules while using the switch statement:

1. There can be one or N numbers of cases.

2. The values in the case must be unique.

3. Each statement of the case-can have a break statement. It is optional.

. Syntax:

Following is the syntax to declare the switch case in Java.

sw1tch(expressmn)

{

case valuel:

multiple

//code for execution;

break; //optional

case value2:
‘// code for execution
break; //optional

LR
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Case value n:

/l code for execution
break; //optional
default: g

}

code for execution when none of the case is true;

Data Flow Di_a;g'rain of switch Block

‘Example: Using intéger value
~ In this example, we are usin

based on the numeric value.

Statement-1 break

3

Statement-2 ———y[M‘__, :

o "Statement-u : break -

z

Statement |—

r
@ -

g int ty?e value to match cases.. This exainple returns day |

“public class SwitchDemoi{

{
int day = 3;
String dayN&xﬁe; .
switch (day) {
- case 1: ,

break;
case 2: -

.dayName = "Today is Monday",

dayName = "Today is Tuesday";

public static void main(String[] args)
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break;
case 3:
daylName = "Today is Wednesday";
' break; - )
case 4 ‘
dayName = "Today is Thursday";
break;
- case o
. dayName = "Today is Friday";
break: .
case G:
dayName = "Today is Saturday™;
"~ break:
case 1.
dayName = "Today 1s Sunday";
break;
_ default:
dayName = "Invalid day";
break; ‘

¥ .- :
: system.out.prihtln(dayNamb); +

Q.24. Explain arrays in java.

Ans. Anarray is a collection of similar data valu
" defined as, & special type of variable that holds multi

es with a single name. An array can also be
ple values of the same data type at a time.

In java, arrays are objects and they are created dynamically using new operator. Every

array in java is organized using index values. The index
ends with 'zise-1". We use the index value to access indiVld‘Jﬁl elements of an array.

In java, there are two types of arrays and they are 8 follows :

g One Dimensional Array
g Multi Dimensional Array.

value of an array starts with '0' and

e it




= DTN TEREIIT LN e LT B W

P T ki
el

j j J ‘
¥ . . " . g :

. LN i . [ 2 a
: be created using new operator and with a specific size. The size mugt b o 18e, 5,
SISVl S ' he following syntax to create Dte,
value but not a byte, short, or long. We use the following sy an array, Be
A L

7

Syntax _ o \

data_type array__name[] = new data_type[size];

(or)

data_type[ ] array_name = hew data_type[size];

4\

Let's look at the following example program.,

Example- . _ _\
public class ArrayExample { ' : C _ _
public static void main(String(] args) {
int list[] = new int{5];
1list[0] = 10; _
System.out.printin("Value at index 0 - " + list[0]);
"'System.out.println("Length of the array -" + list.leng'th);l

-

}

} A ] ] . - - , - '_____—___-

In java, an array can also be initialized at the time of its declarati'qp, ‘When an array

initialized at the time of its declaratior, it need not specify the size of the array and use of t}

new operator. Here, the size is automatically decided based on the number of values that o
. Example :

int list[] =110, 20, 30, 40, 50}; -

Multidimehé_ional Array:In java,'._v.ré 'can,Créate an array v\fith .ini;ltiple dimensions.
can create 2-dimensional, 3- dimensiorial, or any dimensional array. - .

In Java, multidimensional arrays are arrays of arrays. To create a multidimensional ar
variable, specify each -additional indeéx using another set of square brackets. We use tt
following syntax to create two-dimensional array. = ' '

Syntax

data_type array_name[ ][] = new data_type[rows] [columns];

(ox)

data_type[ ][ ] array_name = new data_type[rows][columns]; : :

When we create a two-dimensional array, it created with a separate index for rows a;
columns. The individual element is accessed using the respective row index followed by ¢

- column index. A multidimensional array can be initialized while it has created using '

following syntax.

-\

dgta_type array_namel[ ][] ={{valuel, value2}, {value3, valued}, {valufe5, value6},..i _—
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When an array i it

initigl; : ik .
arvay and useof the new];;zl{zed at the time of declaration, it need not specify the size of the
of values that are ilu'tiaﬁzedlator. Here, the size is automatically decided based on the number |

Example _ !

" : - J
at matrix_a[][] = | I
it matrs A28 45,6 XN

1

The above statemept o, '
. et creatog o two-cimensional array of three rows and two columns.
Q.25. Define methog j, java
Ans. A method i i
a <
called. Every methodis lilogl\ of statements under a name that gets executes only when it is |’
re-usability (define th sed to perform a specific task. The major advantage of methods is code .
' ¢ code onee, and use it many times).

In a java program;

J m : |
every method in java quI]i lnguage,a method defined as a behavior
class. st belong to a class. Every method in java mus

— .
EE"I:;t:i?};‘)js: f]asl‘atz?ll has the following characteristics.
0 Name- Speciﬁeqpe“f?e? the data type of a return value.
o Pisaietots. T;a;nn]ue na In? to i'dentify it.
5 {}- Definesth be ata values it may accept or receive. . ¢
i Me lock belongs to the method: - i
acces; s;-gfiﬁ:zlf ?{Oweez};:d ‘A me?hod-is crga_t.e_d-%nsid_e:_the cflasé and it may be créated
sl Dl N
Thiax for creating methods injava. . .
Syntax : e L WS

an object. That means,
t be declared inside a ‘|

with any |

: i
| class <CIassName>{ '

<accessSpeci SR - :
j! | Decifiers <eturnType> <methodName>( parameters )

block-of statemepts,
e e
The methodNam ' : : s :
© st begin with an alphabet, and the Lower-case letteris preferred. The |
ignore 1t. .} -

methodName must f;
Ollow ] naming rules. If you don't want to pass parameters, we e 1t..
in the return statement;

If a method defined y; :

otherwise, it may be ?;rﬁgrztum #Y pe other than void, it must conta
2. Calling a M i | | ,
which it be‘lofgs an(;thod :Injava, a method call precedes with the object name of the class to.
modifier. Every methgddot operator. It may call directly if the method defined with the static’y,
must terminate with g sgam}icml%t be made, as to the method name with parentheses (), and I.t.i
b 11¢olon; 3

Syntax

<objectName>.<meth ;
i M( actualArguments );
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If the method has a return

object Oriented Programming Us}ng Java

The method call must pass the values to parameters if it has.
type, we must provide the receiver. i
Let's look at the following example java code.

Example :

import java.uti].Scanher;
. public class JavaMethodsExample

{

int sNo;
String name; .
Scanner read = new Scanner(System.in);

void readData()

System.out.print("Enter Serial Number: ");
sNo = read.nextInt();

System.out.print("Enter the Name: ");

name = read.next();

static void s_howData(int sNol, String name)

" your serial number is "+ sNo);

Sy'stem;out.println("Hello, "+ name +
.‘ d K
5o - .
public static void main(String[] args)

{ .
) avaMethodsExample obj = new JavaMethodsExample(;
' obj.readData(); /#/ method call using object |
showData(obj.sNo, ob'j.name);.f! ‘method call without usi;ig object
. ]
}

The objectName must begiri with an alphabét, and a Lower-case letter is preferred. The - ;

jjectName must follow all naming rules.

3. Variable Arguments of a Method : In java, a me
imber of arguments. That means creating a method that receiv

e same data type. |

e

thod can be defined with a variable
es any number of arguments of

Syntax

returnType> <methodName>(dataTyM ame);

o
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Let's look at the following example javé code : ‘
Example : ; '

F public class J avaMethodW1thVar1ableArgs _ : _ j
. ( ‘
. void diaplay(int...list)
{ - : )

System.out.println("\nNumber of arguments: " + list.length):
for(int 1 : list) {
System.out.print(i + "\t");
o '
b : .
public static void main(String[] args)
h]

ol avaMethodW1thVar1abIeArgs obj =new dJ avaMethodW1thVar1abIeArgs0
ob] diaplay(1, 2);

obJ dlaplav(lﬂ 20, 30, 40, 50)

When a method has the norrnal parameter and varlable argument then the varlable
argument must be specified at the end in the panmeterq list.




Classes and Objectg

) : ‘ f e _—-""--...,.
— 1 :
- | Sy labus ¢
Class fundamentals, conslrugmrs

Q.1. Define fundamentals of C

Ans. In Java everything 1s encapsulated under Sty ohjacts [OMEd
-Jasses. Class is the core of Java language. It can be | Reference), creating ejmd & Oblect"
defined as a template that describes the hehaviors and egriablas and methods Statiacc:;fjsmg

. ] 5 ] n

states of a par ‘ticular entity. static  variables/methods deﬁmzn
A class defines new data type. Once defined this new ' | packages, Creating and accessing g
type can be used to create object of that type. package, Importing . packages,
Understanding - CLASSPATH,  auto

f You may also call it as
R ’ boxing, String, String Buffer.

loglcal template class. T
lass class keyword 18 cused. A
hat data. The data or Var1ables defineq

In Java, to declare a ¢
class contains both data and methods that op‘erate ont
variables and the code that operates on th1s data is known ag

within a class are called instanee d t!
methods. : : e i

Thus, the mstance v

Object is an instance
physical existence of a

-

ariables and 1nethods are known as class members,
Rules for Java Class . - A

A A class can have only pubhc or default (no modlfier) access spee1ﬁer

oncrete (normal class).
s must be followed by alegal 1dentrﬁer

s. By default, it extends Opject clas_s |

o It can be either abstract final orce
It must have the class keyword and clas

0-It may. optlonally extend only one parent clas

o The vanables and methods are declared w1th1n a set of cmly braces

A Java class can contam fields, methods, constructors, .end blocks. Lets see_a genera}

structure_of a class. Mk . - : | 6 - :

J_ava c_lass Syntax

class class_name . ; . X
“Qadds =~ - 4 '
. i : / | | | .
method LA : i : : )

A snnple class
example Suppose, Student is a class and student’s name, roH.number,



= peaninans oo
[__—__ class Student. W"V se"esl ﬁ)

D

{: -

String name; ' o ' . :

int rollno; . _ | is . !
int age; ' E ', , - :
void info(){ . ; s ' &
// some code. : -

| constructor either implicitly or explicitly, - -

} ; .
Q.2. Define constructors, ‘ : : - E

Ans. A constructor is « special method that is used to nitia]

1ze an object, Everyclasshas a

If we don't declare a constructor in the class then JVM builds a defayl constructor for that
class. This is known as default constructor. 5 oy

A constructor has same name as the class name i which it
have no explicit return type, Constructor in Jaya cannot
synchronized. These modifiers are not allowed for constructor,

Syntax to declare constructor

8 declared. Constructor must
be abstract, static, final® or

- i - —__—_———h___
className (parameter-list) : : - .
{ . ' i3 4 %
coae-statements _ _ . ; S

className is the name of class, as constructor name is same as class name. parameter-list
is optional, because constructors can be parameterize and non-parameterize as well.

- Constructor Example ; In J ava, constructor structurally looks Jike given in below

- program. A €ar class has a constructor that provides values to instance variables,

class Car

{ ‘- -_'
String name ;-
String model;

Car() //Constructor
b

- hame =""; -
model=""§
}
}

= /'_'DYPG_S' of Constructor : Java Suppor]ts' two types of constructors:

) cg)efault Constructor .
m) Parameterized censtructor

Each time a new object is created at least one constructor wil] be invoked.. .-
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|" Car ¢ = new Car() //Default constructor invoked
| Car ¢ = new Car(name), //Parameterized constructor invoked

Q.3. Explain declaring objects (Object and Object Reference).
Ans. Object is an instance of a class while class is a blueprint of an object. An object
‘represents the class and consists of properties and behavior.

Properties refer to the fleldS declared with i irt class and behavior represents to the methods
available in the class.

In real world, we can understand object as a cell phone that has its propérties like: name,
'cost, color ete and behavior like calling, chatting etc. . :
So we can say that object is a 1e'11 world entity. Some real world ob]ects are: ball fan, car
etc. ; .

-

There is syntax to create an 'object in the Java.
Java Object Syntax

I’_ className vanable name = new classNameO,

Here, className is the name of class that can be anythmg like: Student that we declared in
the abové example. | :

vanable name 1s name of reference var1able that is used to’ hold the reference of created
object.

The newis a keyword whlch is used to allocate memory for the object

Let’s see an example to create an object of class Student that we created in the above class
section. . -

Although there are many other ways by which we can create object of the class. We have
covered this section in deta1ls ina separate toplc Po

Example. Object creation

-Student std = new Studen‘t();

Here, std is'an object that represents the class Student during runtime.

The new keyword creates an actual physical copy of the object and assigns it to the std
variable. It will have physical existence and get memory : in heap area. The new operator
dynamically allocates memory fOr an ob]ect

name = null
roll no =0,
age=0

Stack

. dln this image, we can get Jddea how the object refer to the memory area. Now let’s
hderstand object and class combme by using a real example -
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Example: Creating a Class and its object : :

public class Student{
String name;
int rollno;
int age,
void info(){
System.out.printin("Name: "+name);
System.out.printIn("Roll Number: "+rollno); | ' 14
' System.out.printin("Age: "+age);
}
public static void main(String(] args) |
Student student = new Student(); -
// Accessing and property value
student.name = "Ramesh™;
student.rollno = 253;
student.age = 25;
// Calling method
student.info();

) |

Output: ‘ ' , o
Name: Ramesh | |
Roll Number: 253 i/ . | |

Age: 25 :
In this example, we created o tlass Student and an object. Here y
seeing main () method but don’t worry it is just an entry point of the program

_ starts execution.
Here, we used main method to cre

ou may be surprised of
by which JVM*

ate object of Student class and access its fields and’

methods.
Q.4. How can Create a
Ans. Method in Java is similar to a
Method describes behavior of an object. A met
together to perform an operation. : ‘
For example, if we have a class Human, then this class should have methods like eating(),

walking(), talking() etc, which describes the behavior of the objecF.
method is similar to function. See the syntax to declare t

Declaring hod is !
return-type methodN ame(

nd access methods. :
programming languages.

function defined in other
hod is a collection of statements that are grouped"

"

he method in Jéva. '

S

{ ’ , :
//body of metho : .
____J

e e e

)
--_n-_v-____-.-"-__-_“-—-_—-—-."‘__"-__--_-_‘-"____-_. F k
f value returned by the method.

Return-type refers to the type 0
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; MethodName is a valid meaningful name that represent name of a nalethod. ;T
, Parameter-list represents list of parameters accgptpgl by t:-l: me:ho ; b
18 U urn va
Method may have an optional return staten‘lent rihat is used to re ‘. ue to the calle
function. | ol s M

| Example of a Method: Lets understand the 'glethod b

- parameter and returns a string value. _* . . ol : —
public String getName(String st) tu A% i

{ |
String name="StudyTonight";

y simple examp_le thgt takes

name=name+st;

return name;’

}

| s * Publjcstring get Name (string st)
S :

.+ modifier return-type 'ir',r_xéo'c\i_?qaméﬂpa}'é:m_é?et l

Modifier: Moéiﬁer are access type of niefhéd._‘ We wiill;di'scusé' it in detail later.

Return Type : A-method ‘méy' retuf:i_"\_ra-lue__.l Dgﬁé.type'dfl value return by a method is
declare in method heading. T b, 3% @ B -

Method name : Actual name of the method.

Parameter: Value passed'to a method: - L o | _

Method body: collection of staten‘le_mtl-that defines what method ‘does.

Calling a Method : Methods _ﬁré called to perform the functionality imp
can call method by irts name and store the rétu;‘ne'd value into a variable.

N e Y

lemented.in 1tWe

Sf;ring val = GetName(".com")

it will return a value studytonight.com after.-'-appending\ the argument passed during

method call. . ¥

Returning multiple values : In Java, we can return multiple values from a method by
using array. We store all the values into an.array that want to teturn and then return’backitto
thé caller method. We must specify return-type as an array while creating an array. Let's seean

example. " B R
Exgmple‘: Below is an example in which'we return an array thﬁ-t' holds multiple values.
* class MethodDemo2{ - ' ' p= =
static iﬁtl]_foltal(int 3, int ) i 1 |
i Sy By R s AN BT T T TY '

int] s=newint[2]; . ) _ _



s[0] = &+ b;
s(1]=a~-b;
return s;

}

public static void main(String[] args)

{
int[] s = total(200, 70);
System.out.printIn("Addition = " + s[0]):
System.out.printIn("Subtraction = " + g[1]):

- Return Object from Method : In some scenario there can be need to return object of a
class to the caller function. In this case, we must specify class name in the method definition.

Below 1s an example in which we are getting an object from the method call. It can also be

used to return collection of-data. -
Example: In this example, we created a method get() that returns object of Demo class.

class Demo{ ‘

int a;

double b;'
int é; ‘
Demo(int m, dduble d, int a)

{

1l

m;
d; .
a;

a
b
c

1

}
class MethodDemo4{
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static Demo ge{(int x, int y) - : '

L .

_ return new Demo(x * y, (double)x / y, (x + y));
\ .
_public static void main(String(] args) .
{

Demo ans = get(25, 5);
System.out.println("Multiplication =" + ans.a);.
System.out.println("Division =" + ans.b);
System.out.println("Addition ="+ ans.c); .

}

}
Output: ‘ : - , : Y

! = ('_.‘Wﬁndovﬁ‘\SystemBZ\cmd.exe
i

Parameter vs. Argument in a Method : While talking about mefhod, it is ifnportant to
know the difference between two terms parameter and argument. '
Parameter is variable defined by a method that recei_ves value when thé method is called.
.Paraméter are always _local to the method they don’t have scopé outside the method.
" While argument is a vallile that is passed to a method when it is called. :

You can understand it by the below image that explain parameter and argument using a

program example.

7 parameter

public void sum( int x,’/inl y)
- { . . =
System.out.printin(x+y);
public static void main( String[ ] args )

Test b=new Test( ); : . & -
b.sum( 10, 29 & R

} N

argument
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Call-by-value and call—by-reference There are two ways to pass an argum'ent to a
ethod .

1, Call-by-value : In this approach copy of an argument value is passing to a method.
hanges made to the argument value inside the method will have no effect on the arguments.

2. Call- by-reference . In this reference of an argument is passing to & method. Any
langes made inside the method will affect the argument value.
Note : However there is no concept of call- by-reference in Java. Java supports only callby '
alue. i : ' :

Example of call-by-value : Let's see an example in which we are passing argumenttoa -
iethod and modifying its value. ‘ : -

public class Test ' el
( | o T
public void callByVaiue(int x)
{
x=100;
} _
pubﬁc static void main(String(] args)
[
nt x=50; _ _ &
Test t = new Test(); - .
t.callByValue(x); //function call .
~ System.out.println(x);
\ 8
}
Qutput: 50

Q.5. How can Create and access variables?

Ans. When we want to stpre any information, we store it in‘an address of the computer. -
Instead of remembering the complex address where we have stored our information, we name
that address. The naming of an address is known.as variable. Variable is the name of memory
location. : . 3
‘In'other words, variable is a name which is used to store a value of any type during program
execution. -

To declare the variable in Java, we can use following syntax

datatype variableName;

*

Here, datatype refers to type of variable which can any like: int, float etc.

and variableName can be any like: empId amount, price etc.

Java Programming language deflnes mainly three kinds of variables.

1, Instance Varlables
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9. Static Varlables (Class Varlables)

3. Local Variables. :
bles in Java : Instance variables are variables that are declare | insigs,

ut outside any method, constructor or block. Instary variable are also variable Gfob
property. They are referred as object variable. Each object has ity
d thus, it doesn't affect the instance varlable if one Object chang,

Instance varia
classb
commonly known as field or
own copy of each variable an
the value of the variable.

class Student
{
String name;

int age;

) ‘ - _ .

Here name and age are instance variable of Student class.

Static variables in Java : Staticare class variables declared with stétié keyword. Stati,

variables are initialized only once. Statlc variables are also used in declaring constant along

with final keyword. - . - —

class Student
{
String name;
int age; |
static int institute_Codeﬁl 101; |
}— | | : : | . = ' 6 5

Here mstltuteCode 1s\a statlc varlable Bach object of Student r‘lass will share
instituteCode property.

Additional points on static varlahle

0 static variable are also known as class vauable

0 static means to remain constant.

0 Indava, it means that it will be constant for all the instances created for that class.

0 static variable need not be called from object.

0 It is called by classname.static_variable_name

Note: A static varlable can
nev
_—_— er be defined inside a method le., it can never be a 10‘331

Example: - (- ko, :
variablo frI; I:: ,Supit?se you make 2 objects of class Student and you change the value of statit
it et Epe 0 ]e(.:t. Now when you print it from other object, it will display the chang®
- Stausg k- Was declared static i.e., it is constant for every object created.

)
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F’;,Er—lmg;tudytonight; 0 .
class Student{ !
int a;
static int id = 36;
: /
void change(){
System.out.printin(id);
}
} _ g & ‘
public class StudyTonight {
public static void main(String[] args) {
Student o1 = new Student();
Student 02 = new Student(); e '
v ol.change(); ' 1
Student.id = 1;
o2.change(); -
}
P _ ‘
Output: ~ ok ;- 5 _ .
35 - o I D J
1

Local variables in Java : Local variables are declared in method, constructor or block.

" Local variables are initialized when method, constructor or block start and will be destroyed

- once its end. Local variable reside in stack. Access modifiers are not used for local variable.

- float getDiscount(int px_'i-ce)

{ : o 6
float discount;
discount=price*(20/100);
return discount;

Here discount is a.lqbal variable. -
Q.6. Define static Variables/methods with example.

Ans. Static Variables: When a variable is declared as static, then a single copy of the
variable is created and shared among all objects at a class level. Static variables are,
essentially, global variables. All instances of the class share the same static variable.

Important points for static variables : _
0 We can create static‘variables at class-level only. -
0 Static block and static variables are executed in order they are present in a program.

Below is the Java program to demonstrate that static block and static variables are
executed in order they are present in a program.

Il Java program to demonstrate execution
I of static blocks and variables'

g .o A
Gravlty Series
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class Test { \

¥

)

Il static variable

static int a = ml1();

‘/‘/[static-block L™ |

static B
{ AR
System.out.println("Inside static block");

}

"/l static method

static int m1()

-

L

Systém. out.println('ffrom m1");

return 20;

-

>

. /I static method(main !!)

~ public static void main(String{] args)

{

’

System;oilt._prihtln("Value of a: "+ a);

S&stem.bﬁt.printlh(ifﬁom main");

- Output:

fromm1
Inside static block
Value of a : 20

from main

Q.7. Define Non-Static Variable with example: . -

Ans. Local Variables : A variable defined within a blbck or method or constructor iscalled
local variable. These variables are created when the block in entered-or the function is called

and destroyed after exiting from the block or when the call returns from the function. The scope °

of these variables exists only within the block in which the variable is declared. I.e. we can

access these variables only within that block. Initialization of Local Variable is Mandatory.

. Instance Variables : Instance variables are non-static variables and are declared in a

class outside any method, construector or block. As instance variables are decl
these variables are created when an object of the class is created and destroyed
1s destroyed. Unlike local variables, we may use access specifier for instance va

H

ared in a class,
when the object
riables. If we do



used by a program.

‘Static variables are shared

d. Initializatiq

use
ccessed

riable can be a

62
not specify any access specifier then the default access specifier will be
Justance Variable is not Mandatory. Its default value is 0 Instance Va

only by creating objects.
- Example:
/| Java program to demonstrate .

Jl non-static variables
class GfG {
// non-static \-'ariz.lhle-
int rk = 10; ' ) o

public static void main(String(l args)

3
// Instance created inorder to access

/I a non static variable. -

Gfg = new Gfg(); , . i
System.out.println("Non static variable" : -,

B + " accessed using instance"

+ " of a class"):’ _
G S_ystem.out_.printlp("Non ‘Static variable "

+ f.rk);

} S : : ]
Output: | E

Non static variable accessed using instance of a class.

P . ' i y a

.
~

Non Static variable 10 _
n static and non static variables.

Q8. Write the differences betwee

Ans.

Statjc Variable d . _ Non Static Variable i
—_
es can be accessed using class Non-static variables can be accessed using
instance of a class

Static variabl
name

Static variables can be accessed b
non static methods T

s reduce the amount of memory

Non-static variables cannot be accessed inside a

static method. ‘

Non-static variables do not reduce the amount of

memory used by a program '
Non-static variables are speéiﬁc to that instance

of a class.

y static and

Static vérial:;le

among all instances

of a class.

prah cravity series_
nof
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. . .+ Jike a globa Non-static variable is like a local variable ang

Static variable 18 - il 1 they can be accessed through only instance of ,

available to all metl ods. , ey . . ‘

Q.9. Define packages? How can Create and access 2 packaze.

Ans. A package as the name suggests is a pack (group) f’f classes, interfaces and othg,

packages. Injava we use packages to organize our classes and 1r1_terfaces‘ We have th types o

packages in J qva: built-in packages and the packages wecan create (also k.nOWn‘as user defing
\at packages are, what are user-defined packages injay,

package). In this guide we will Jearn wl

and how to use them. . .
Injava we have several built-in packages,

for example when we need user input, we impor

a package like this: B | , )

import java.util.Scanner

Here:

javais a top E\_{el package
. _.lliii\is asub package
- and Scanner is a clas
~ Before we see how t0 create a user-defined p

-~

s which is present in tne sub package util.
a’ckage' in java, lets see the advantages of usin

apackage.x =S woow i

Example : Java Packages : I have éfeai_:ed a class Calculator inside & package nan
Jetmecalculate. To create a class inside a package, declare the package name in the fir
- statement in your program. A class can haye only one package declaration.. '

Calculator java file created inside'a package letmecalculate ©

;package letmecalculate;
public class Calculator { . & W : |
public int add(int a, intb{ p T Lo -
return a+b; S S P el e ; :
§F S, ; By g |
public static void ma'in(S'tring_'args[I]){' T WS 2
€aleulator ob) = new Calculator(); h \
System.out.println(obj.add(lO,' 20)1;
) | -
}
-t y - _——_-'-—--.
Nowilet’s see how to use this package in another program |
import letmecalculate.Calculator; . F
public class Demo{ /
public static void main(String args[]){
Calculator obj = new Calculator(); )
: } System.out.printin(obj.add(100, 200));
;
e BT
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Package 1ot

o e the class Calculator, T have importeq the
g n I have imported .the package as letmecalculate. Caleul
pogl tor class. However if you have severg] classes ingida pack

Calcll;‘p ort the package like this, to use all ¢t

can’

he classes of thi
1S pac
import Jetmecalculate.*;

vy 4l

mecalc_ulate. In the above -
ator, thig only imports the

age letmecalculate then you
kage, '

s of using a Package in Jg “

vall

Ans. These are the veasons why you should use packages in Javg:

5 Reusability : W_hile dEV_EIOPi“E a project in java, we often feel that there are few thi
that we are writing again a.nd agam.in our code, Using packages, you can create mgli
things in form of classes inside a package and wh , -

enever you need to perform th
task, just import that package and use the clags, ’ et same

"0 Better Organization : Again, in large java projécts where we have several hundreds of
classes, it is always required to group the similar types of classes n 4 meaningful

package name so that you can organize your project better and when you need something -
5 . . . : o)
you can quickly locate it and use 1t, which improves the efficiency.

n Name Conflicts : We can define two classes with th
so to avoid name collision, we can use packages
Q.11. Write down the types of Packages in Java.

Ans. As mentioned in the beginning of this guide that we have two types of packages in java.

1. User Defined Package : The package we create is called user-defined package.

2. Built-in Package : The already defined packa
as built-in packages. '

ng, Write down the Advantage

€ same name in different packages

ckage likejava.io.*, java.lang * etc are known
g ;

We have already discussed built-in packages, lets discuss user-defined packages with the
help of examples. | . F ‘
- Q.12. How can Import Packages? Explain with Example.

Ans. As we have seen that both package declaration and package import should b_e the ﬁllﬂst'
statement in your java program. Let's see what should be the order when we are creating a class
inside a package while importing another package.

IDeclaring a package | *
package anotherpackage;
/hmporting a package
import letmecalculate.Calculator;
public class Example{
public static void main(Stying args[]){

Calculator obj = new Calculator();

." System.out.println(obj.add(100, 200));

}
heed .
So the order in this case should be: .

package declaration '
package import

ks
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E‘cample Using fully quahfied name while importing a class
You can use fully qualified name to avoid the import statement Lets see an example to
understand this: |

Calculator.java

package letmecalculate; X o
public class Calculator { |
public int add(int a, int b){ Y

return a+b;

b

public static void main(String args[]){ .
Calculator obj = new Caleulator(); : _
System.out.println(obj.add(10, 20)); - : ' 4> if

1
s

Example.java

//Declaring a package

package anotherpackage;

public class Example{ - _
public static void mam(Strmg args[}){

I[Using fully qualified name instead of i 1rn port
létmecalculate. Calculator obj =

- new letmecalculate.Calculator();

System.out.println(obj.add(100, 200));

!

: In the Exafnple class, instead of imporfing the pa ckage, I have used the full qualified name
such as package_ name. class_name to create the object of it.

Q.13. How to Set CLASSPATH in java'?

Ans. CLASSPATH CLASSPATH is an environment varlable which is used by
Applie.atien ClassLoader to locate and load the .class files. The CLASSPATH defines the path,
to find thirdparty and user-defined classes that are not extensions or part of Java platform.
Include all the directories which contain .class files and JAR files when setting the
CLASSPATH. * * | g | ¥ 1 ol

You need to set the CLASSPATH if :

O You need to load a class that is not present in the current directory or any
sub-directories.

]

O Youneed to load a class that is not in a location specified by the extenswns mechanism.

The_CLASSPATH depends on what you are setting the CLASSPATH. The CLASSPATH
has a directory name or file name at the end. The following points deseribe what should be the
nd of the CLASSPATH. |
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0 IfaJAR or zip, the file contains class files, the CLASSPATH end with the name of the mpﬂ
or JAR file. : : .' ',

o Ifclass files placed in an unnamed package, the CLASSPATH ends with the directory’

o ke
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that contains the class files. :
g If class files placed in a named package, the CLASSPATH ends with the direct
contains the oot package in the full package name, that is the first package in the full =

ory that

package name. . | :

The default value of CLASSPATH is a dot (.). 1t means the only current directory searched. ’
The default value of CLASSPATH overrides when you set the: CLASSPATH variable or using.’
the - classpath command (for short -cp). Put a dot (.) in the new setting if you want to include the
current directory in the search path. '
If CLASSPATH finds a class file which 1s present in the curre

the ctass and use it, irrespective of the same name class presents
also included in the CLASSPATH. :

" If you want to set multiple classpaths, then

nt directory, then it will load '
in another directory which is -

w

you need to sepal'ate-each CLASSPATH by a °

semicolon (). | . :
The third-party a.ppllications (MySQL and Orac}e) that use the JVM can modify thg .-i
The classes can be stored._’;;:

CT_ASSPAT;_ environment variable to include the libraries they use. ]
in directories ar archives files. The classes of the Java platform are stored in rt.jar.
There are two ways to ways to set CIASSPA’_I‘H: through Command _Prompt. or by setting_’ﬁ
Environment Variable. ‘ .
Let's see how to set CLASSPATH of MySQL database:
Step 1: Click on the Windows button and choose Control Panel. Select System.

ﬁ&; Recovery - - %@ Region and Langucge

.l =
i ; “‘,@g} Sync Center
S

_Siiép 2. Click on Advanced System Settings.

Contro! Panel Home

92 Device Manager
i Remote settings

' @) Systern protection

Step 3: A dialpg box will open. Click on Environment Variables.”
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| System Protection; Remote,

: | : J
4 { Vou mct be logged on 23 an Adminiatrator to malce moat of thcac changea.
o oum _ -
: i 'I d virtual memary
’ Visual effects, processor scheduling, memory usage. ana virtu y
:“ E i
Usar Profiles :
5 Desktop settings relsted to your logon
, btartup and Recovery
I} o ‘-Tystem startup. system failure, and deb_mgmg lnfannatmn '
’; Yl * | ‘?é::
=1 Ifi i I %
E AT R A
1
< = -
L B
= 2 i

|
|
E
|

%t AL !ﬂ'

3
Ty Sy

e i ‘&%M&ﬂ-}?ux R i A

'ikﬁg. G,

| Step 4: If the CLASSPATH already exists in System Varlables click on the Edit button
then put a semicolon (;) at the end. Paste the Path of MySQL- Connector Java. jar file.

If the CLASSPATH doesn't exist in Systen Variables, then click on the New button and

|type Variable. name- as CLASSPATH and Variable value as C:\Program Files\
Java\jrel. 8\MquLConnector Javajjar;.;

Remember: Put ;.; at the end of the CLASSPATH

ELET “ﬁ% PO

New ay..tem Vanable & ‘; L

'!ariab!e‘name:'

 Variable ;.r'alue:

it i €
=
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: Q.14. Define auto boxing Ilancl Unboxing. | ;
Ans. Auto boxing : Converting a primitive value into an object of the corresponding -
wrapper class is called auto boxing. For example, converting int to Intﬁger class. The Java
compiler applies auto boxing when a primitive value is: _
A Passed as a parameter to a method that expects an object of the corresponding wrapper
class.

5 Assigned to a variable of the corresponding wrapper class.

Unboxing: Converting an object of a wrapper type to its céfresponding primitive value is
cailed 1111b0xing. For example conversion of Integer to int. The Java compiler applies urboxing
when an object of a wrapper class is: :

o Passed as a parameter to a method that expects a value of the corresponding primitive

type. | ' ’

a Assigned to a variable of the corresponding primitive type.

The following table lists,the primitive types and their corresponding wrapper classes,

which are used by the Java compiler for auto boxing and unboxing:

boolean Boolean
| " byte il Byte
f—w_“;!aar I - Character
. Heat i Float
it { Integer
long | | Long -
4 short Short -
doublu ‘ Double

There are many differences between String and StringBuffer. A list of differences between
String and StringBuffer are given below: _ |
No. Stering _ _ Stering Buffer

1. | String class is immutable, StringBuffer class is mutable.

2. |[String is slow and consumes more memory StringBuffer is fast and consumes less
when you concat too many’ str ings because | memory when you cancat strings.
every time it creates new instance. _ ‘

3. | String class overrides the equals() method of StringBuffer class doesn't override the
Object class. So you can compare the contents | equals() method of Object class.

\of two strings by equals() Method.
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. String Buffer vs String

StringBuffer class
is mutable

N

StringBuffer is fast and
consumes less memory o—
when you cancat strings .

Pt

Strir;gBuffer class cleesn 't' .

®)

(@) [(

override the equals() method *—
' of object class

@]

String class is

immutable

String is slow and
consumers more memory
when you concat too many
strings because every

time it creates new instance

String class overrides
(=}

\ o the equals() method of

object class. So you '
can compare the contents

of two strings by equals()
method. - :

1

e
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Inheritance

T

: anepE R

Q.1 D_éfine inheritance. ]I 118 Syllabus

ARG et

Ans. Inheritance is one of the key features of Object | Definition of inheritance, protected |
Oriented Programming. Inheritance provided | data, private data, public data,
mechanisim that allowed & class to inherit property of | constructor .changing, = order of 4
another class. Whgn a Class extends another class it | invocation, types of inheritance,‘single :
inherits all 1101‘1-p1‘1va.te members including fields and | inheritance, multilevel inheritancg, |
methods. Inheritance in Java can be best understood in | hierarchical inheritance, . hybrid | .
terms of Parent and Child relationship, also known as | inheritance, access control (Private Vs |-
Super class (Parent) and Sub class (child) in Java | Public Vs Protected Vs Default).

R

e
e

0’1 Ee-. . v " W 5 : I " -
Ian‘ﬂﬁl“entance defines is-a relationship between a Super class and'its Sub class. Extends and -
implements keywords are used to describe inheritance in Java.

“ Class A

Interface P -

implements extands

extends

Class B

- [Interface Q

Let us see how extends ke_onrd {8 usell bty auifieve iheianss, T shisws mipsn olie all
subclass relationship. ‘

class Vehicle
{
}
class Car extends Vehicle
{ .
© /lextends the property of vehicle class
L |

Now based on above example, In OOPs term we can say that,
g Vehicle is super class of Car. |
g Car is sub class of Vehicle.
7. Car IS-A Vehicle.
Q.2. Write the Purpose of Inheritance with example.
~ Ans, 1. It promotes the code reusability i.e., the same methods and variables which are
defined in & parent/super/base class can be used in the child/sub/derived class.

2 It promotes polymorphism by allowing method overriding.




- classes (parent and child class) get ti
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Object Oriented Programming dvantage of using inheritance s that the tw,

Disadvantages of Inheritance : Main disa

ghtly coupled.

code of parent class,

lass, and hence, it canno
g ahead Jet's take a quick exarnple and try

Thi that if we change it will affect to all the child cI:sses which
: is means that1 ch ++ {anandent of 827 other
is inheriting/deriving the parent ¢ t be mndep _

Simple exaraple of Inheritance : Before movin

to understand the concept of Inheritance better, ey
class Parent

| S

public void p10 o

{ '. | . I' (AT

" System.out.println('Parent method");

}' - i
} _\
public class Child extends Parent { . g s /

public *void cl( _ :

3 _ ' :

. S}fstem.out.println("Child method");
public static void main(String[] args)
R = '
Child cobj = new Child(;
cobj.c1(); //method of Child class ‘
" cobj.p1(); //method of Parent class

} "
Output: oS ot g '
Child method o

Parent mé_thod . Tn the code above we have a class Parent which has a method.p1(. We -

then create a new class Child which inherits the class Parent using the extends keyword and
_ defines its own method c1(). Now by virtue of inheritance the class Child can also access the
public method p1() of the class Parent. ' . ' ‘
. Inheriting variables of super class |
All the members of super class implicitly inherits to the child class. Member consists of
_instance variable and methods of the class.

Example : [n this example the sub-class will be accessing the variable defined in the super
class. , -

. class Vehicle

{

"/l variable defined _ s
String vehicleType; ; .




—
b lic class Car extends Vehicle { -
e gtring modelType;

public void showDetail()

VehicleType = ncar"; //&CCGSSing VehiCle ClaSS
modelType = "Sportg".

Mmembgy variab]e
System.out.print](

modelType + 1w Veilic'le'l'ype\-
) b et
public static void mam(Strmg[] args)
( .

Car car = new Car();
car.showDetailO;

}

}

._‘__&‘___‘_'—-—_.
Output: sports Car . - '

3.If a class ha

outside of the class

S private constructor then you ¢

annot create the object of that class from
Let’s see an exam

class ABCY{. > z ' ;
“Private double num = 100;

J
Private int Square(int a){
return a*a;

1
i

bublic ¢]ggg Examplef

Dublic static void main(String args[]){

|

|

|

| ABC abi = new ABC();
System.ovt.pri11tl_n(ol)j.mlm);

{ System.out.println(obj.squm'e(10));
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| 2. Protected Data : Protected data member and method are only accessible by the classes
| of the same pacl;age .a.nd the subclasses present in any package. You can also say that the
protected access modifier is similar to default access modifier with one exception that it has

visibility in sub classes. Classes cannot be declared protected. This ifier is gen
] ses. Ula _ ; access mod -
used in a parent child relationship. ' : - ' ’ Ifl-er -

Protected Data Example in Java : In this example the class Test which is present in
f}llothel' package is able to call the addTwoNumbers() method, which is declared protected. This
is because the Test class extends class Addition and the protected modifier allows the access of
protected members in subclasses (in any packages), i

- Addition.java v, 5 _ ' '
package abcpackage; - . o R ‘\

public class Addition { : :
protected int addTwoNumbers(int a, int b){

'[ iy " return a+b; ' :

| }

)

. _ Testjava

package xyzpackage;
impo;t abcpa_ckége.*;
. class Test extends Addition{
public static void main(String args[]){
Test obj = new Test();
Systeny.out.printin{obj.addTwoNumbers(11, 22));
b '
}

Outpuf:_.
33

- 3. Public Data : The members, methods and classes that are declared public can be
accessed from anywhere. This modifier doesn’t put any restriction on the access. :

Public Data Example in J ava: Let’s take the same example that we have seen above bL}t

this time the method addTwoNumbers() has public modifier and class Test is able to access this

" method without ‘even extending the Addition class.. This is because public modifier. has
visibility everywhere. ‘

Addition.java

package abcpackage;
public class Addition {
public int addTwoNumbers(int a, int b){
return a+b;
}
)

] - i P

Test.java




bl

Al main(String args(]){ -
d1t19n obj = ney Addition() {
Syste111.0ut.println(obj.add'l‘

]
)

woNumbers(lOO, 1))

11 the constructors of the inherited clags (base class
Invoked, after that the construc calli orive |

ng ciass (derived class) is invoked,
We can achieve constructor chaining in two ways: |

0 Within the same clasg: I the co
J. From the basge class: If the co
classes), we use the super key

Remember that changing the or

are first

ngtructors belong to the same ciass, we use this
nstructor belongs to different classes (parent and child
word to call the constructor from the base class.

der of the constructor does not, affect the output.

Constructor Chaining in Java
public class Student '

{ :

— Student () // default constructor

public stati: void main (string args 1

8 -

2 ) | -+

g ' Student (string name, int roll no) // parameterized constructor +—

O ‘ - I -

3 this (name); 5

E‘ - . Call one %

'% } argement :

| ' T onstructor :

E Student (string name) con :

‘ E

_____.{_ this (); :

o

- Q

e 2

m

; 3

O

{ Student s = new Student ( "John", 76);
)

b : e
' form. There ar
: Chaining : there are five tasks tt_l per
TheiNSed of Consmmutios bee *in Suppﬂseﬁ the tasks in a single Constructor or create

| itheri ta
two ways to perform these tasks, either implemen -
separate tasks in a single constructor.

T B SRS
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‘ By using the constructor chaining mechanism, we can implement multiple tam
constructor. So, whenever we face such types of problems, we ghould use constructor chailqgle
- We ¢an make the program moxe readable and understandable by using constructor Chaihﬁm

Rules of Constructor Chaining . . 3 ng,

& An expression that uses this keyword must be the first line of the constructor,

0 Order does not matter in constructor chaining. ' ‘

0 There must exist at least one constructor that does not use this

Constructor calling from another Constructor

The éalling of the constructor can be done in two ways:

o By using this() keyword: It is used when we want to call the current class construgy,
within the same class. . By A @ .

o By using super() keyword: It is used when we want to call the superclass constru,
from the base class. ' ' : '

Constructor Chaining Example : We use this 0 keyword if we want to call the currey
class constructor within the same class. The use of this () is mandatory because JVM neverpy
it automatically like the super () keyword. Note that this () must be the first line of th

_ constructor. There must exist at least cne constructor without this () keyword.
Syntax: : o | '
| this();_dr 'this(parameters list);
For example: _ ' '
thisO;- | '
| this("Javatpoint'"); :
Let's create a Java prcgrgm and call the current class constructor. |
. ConstructorChain.java . . -
public class ConstructorChain
{ . g
/ldefault constructor -
. ConstructorChain()
this("Javatpoint"); .
System.out.println("Default constructor called.");
/lparameterized constructor
ConstructorChain(String str)
( _

System.out.println("Parameterized constructor called");

}

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

/linitializes the instance of example class‘“- _

\

ConstructorChain cc= new ConstructorChain();



In the above example, we have createq

#

. an in
sameter. It first calls the default constructoy stance
1 .

- parameterized one because of thig
Ee swcecuted and return back to the default consty

e default constructor is executed and the objgot,

Jling sequence of the constructor:

tupstructorChisin ce = hewe ConstructorChain()
> ConstructorChain(String str) -> System. oyt py:
> System.

out.printin()

Q.5. Explain how many types of inheritance.

Ans. Java mainly supports.o
1. Single Inheritance

9. Multilevel Inheritance ,
3. Hierarchicg] Inheritance
4, Multiple Inheritance

5. Hybrid

Inheritanc_e.

nly three types of inheritanc

Note: Multip]e inheritance is not supported in java.

We can get 5 quick view of ‘type of inheritance from the below image : - g
: : Classi,

and th
0. The statere, e

Of e
lt Const

u
°ments ingide ctor y
uctor, After

L.

Cldss A

Class A Class B ;

s

|.Class B| |[Class C

Clagg. W1

e that are listed helow.

. Single 3 Hierarchical .
4. Multiple
_ " % trohed
2, Multileve] 5. Hybn
[ ]
. In the
N i 1 . ; - inheritanceé
N Define single inheritance with example .. 15 known a8 & Smlglle' single {nheritance:
"aIIAlnls. N 3 ¢lags inherits another class, 1t llilass so ther L
Ple give he Anima ’

1 below, Dog class inherits ¢

P e Q.l.itanceJ




=

Object Oriented Programming Using Java

i

File: TestInheritance.java
class Animal{
void eaItIO{.System.out.println(“eéting...");} ‘
. , ‘
- class Dog extends Animal{
void bark() {Sy‘s tem. out.println("barking. i B}
} | i
class TestInheritance
public static void main(String args[]){
Dog d=new Dog();
d.bark();
~ d.eat();
b
Output:
barking... =

eating...

Q.7. Explam mulnlevel lnhentance Wlth example.

Ans. When there is a chain of mhentance it is known as multﬂ evel 1nher1tance Asyouican -
see in the examplé given below, BabyDog class m‘wnts the Dog class th ch agam inherits the

Animal class, so there is a. multilevel mheutance

‘ Base C]ﬁés

class
Derived Class

Intermediatory |

A

cl:

Multilevel Inheritance

File: TestInheritance2.java
class Animal{ _
void eat(){System.out.println("eating...");}
} _ |
class Dog extends Animal{
“void bark(){System.out.printIn("barking...");}

}
-class BabyDog extends Dog{

} _
class TestInheritance2{

“public static void main(String args[{ .

).

void weépO{System.out.pﬁlltln("weeping...“);}
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BabyDog d=new BabyDogO;
d.weep();
d.bark();
d.eai(); &
B ' e
Output:
weeping...
barking...
eating...
Q.8. Define hierarchical inheritance with example.

Ans. When two or more classes inherits a single class, it is known as hierarchical
inheritance. In the example given below, Dog and Cat classes inherits the Animal class, so

there 1s 111e1 ar chical 1nher1tance
Hierarchial Inhe:.lance

Base Class

| Derived Class 1] E:)erwed {lass n] |Per1ved Class 3

Fiie: Tpstlnherit.aﬁce&java
" elass Animal{
void eat(){System.out. prmtln("eatmg i 1]

}
class Dog extends Animal{
void barkO{System out. prmtln("balkmg "),}
} _
class Cat extends Animal{
- void meow(){System.out.println("meowing...");}
} 1B | | )
class TestInheritance3{ 4| o
public static void main(String args[I!
Cat c=new Cat(); '
c.meow();

- c.eat();
/le.bark();//C.T.Exrror

1
Output:
’ meowing...




eating...

Q.9. Define hybrid inherita

Ans. It is a mix of two or wore of t
classes; the hybrid'inheritance is also not possible with classeg 1
.,“!

d inheritance only through Interfaces

multiple inheritance with
java, we can achieve hybrl

File: Solarsystem.java

class SolarSystem { .

}

Object Oriented Programming Using Java_. ' - R L

nce with example.

he above types of inheritance. Since java doesn’t Supp
Orf

D

Hybrid Inheritance

class Barth extends SolarSystem {

}

3

§

class .Mars_ extends _"S'ola'rSy-stem- {

pﬁb]ic class Moon extends ‘Eer.th {'

public static void main(String argsf}) {

SolarSystem s = new SolarSystem();

~  Earthe=new Earph(j £
Mars m = new Mars();

System.out.println(s instanceof SolarSysiem);

| System.eut,println(e instanceof Earth);

System.out.'printlnl(m instanceof SolarSystem); .

'
h
Output:
true
true
true

Q.10. Explain Access control (Private Vs Public Vs Protected VsDefmﬂt) luherltau?lﬁ"-“‘J'Sl

Ans. Java prowdes a number of access modifiers to set access levels for classeS,

a]_'l abIESs

methods and constructors. The four access levels are - ~ - « B a ¥ g |



; . ; " .

b q Visible to the package, the default. No modifiers are \

1 Visible to the class only (I_)l‘ivate), needed.
_ yisible to the world (public).
g Visible to the package and all subclasses (protected).

1. Default Access Modifier - No Keyword (Default
do not explicitly declare an access modifier for a clasg, fie]

A variable or method declared without any access cont
dass in the same package. The fields in an interface are
nethods 1n an interface are by default public.

Example : Variables and methods
following examples -

) : Default accegs

modifier m ¥4
d, method, etc, nEnse

.rol n_m.difier is available to any other
tmplicitly public static final and the

r ]

can be declared without any modifiers, as in the

boolean processOrder() {
. return true;

i

\ String version ="1.5.1"; .
|
|

2. Private Access Modifier-Private : Methods, variables, and constructors that are
declared private can only be accessed within the declared class itself,

Private access modifier is the most restrictive access level. Class and interfaces cannot be ’
private. o : e == _

Variables that are declared private can be accessed, outside the ciass, if public getter
methods are present in the class. |

- Using the private modifier is the main way that an object encapsulates itself and hides data

from the outside world.

Example : The following class

uses private access control -

public class Logger {
private String format; s
~ public String getFormat( g e
return this.format; :

\
f

pubiic void setFor
this.format = format; -

mat(String format) {

k&“‘“}“‘— ate, so there's no way for other classes to

' ’ . iass is priv
- fthe Logger ¢
Her at variable©
ere, the form st

s A bl available to the o
. . it e

So, to make this vara alue of formal, |
getFor’rngt%l which returns the L plic : A class, method, constructor, interface, etc. declared
Phos ifier-t class. Therefore, fields, methods, blocks declared inside a

/ d

s A sS MO N .

i 3 Pubhp el om any aper class belonging to the Java Univer'se.
bublic can be accesSe” g from any ‘

Dublic ¢lass can be 2%

utside world, we defined two pubhc methods:
and setFormat(String), which sets its value.

4
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However, if the public class we'are trying to’access isin a different package then the pubhc

¢lass still heeds to be imported. Bécause of class inheritance, all public methods and variables
of a class are mheuted by its subclasses. - i

L

Example The following function uses pubhc access contro] -

public statlcvmd mam(Strmgl] alguments){ _— Pl - | ]
i i » . L '

¥

The main () method of an application has to be
Java irterpreter (such ag java) to run the class.

4. Protected Access Modxfiex Protected : -

Variables, methods, and constructor s, which are declared protected i1 a super class can be

accessed only by the subclasses in other package or any class W1th1n the package of the
protected members' class. ‘

public. Otherwise, it could not be called bya .

The protected access modlﬂer cannot be applied to class and mterfaces Methods, ﬁelds can
be decla1 ed protected, however methods and fields in a interface cannot be declared protected.

Protected access gives the subclass a chance to use the helper method or variable, while
preventing a nonrelated class from trying to use it.

Example : The followmg parent class uses proteoted access control to allow its ohﬂd clabs
override openSpeaker() method

class AudioPlayer {

protected booleaﬁ_ openSpeaker(Speaker sp) {
/l implementation detais ~

}

} ' - B

class StreammgAudelayer extends AudloPlayer {
" boolean openSpeaker(Speaker sp) {

H 1mp1ementat1on detaﬂs o

S
.

Here, if we deﬁne openSpeakerO method as private, then it would not be accesagb}l)e ﬁom
any other class other than Audelayel If we define it as puhhc, then it would become

accessible to the entire outside world. But our intention is to expose this method to its subclass
only, that’s why we have used protected modifier.

Access Control and Inheritance: The following rules for mherlted methods are enforced
0 Methods declared public in a supe; class also must be public in all subclasses.

g Methods declared protected in a shper class must either be protected or pubhc in ,
subclasses, they cannot private.

o Methods declared private are not inherited at al'i S0 there is no rule for thelp

-

. oon
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s Abstract Class and Interface

Q.1. Define interface.

Ans. Interface is a concept which is used to achieve
abstraction in Java. This is the only way by which we can

achieve full abstraction. Interfaces are syntactically

similar to classes, but you cannot create instance of an
Interface and their methods are declared without any
body. It can have when you create an interface it defines

Syllabus

Defining an interface, difference
befween classes and interface, Key
points of Abstract class & interface,
difference between and abstract class
& interface, implementation of multiple
inheritance through interface.

what a class can do without saying anything about how the class will do it. J
| It can have only abstract methods and static fields. However, from Java 8, interface can
have default and static methods and from Java 9, it can have private methods as well.

When an interface inherits another interface extends keyword is used whereas class use

implements keyword to inherit an interface.
Advantages of Interface
= Tt Support muitiple inheritance
o It helps to achieve abstraction
o It can be used to achieve loose coupling.

Syntax:

interface interface_name {

// fields
// abstract/private/default methods

}

Interface Key Points

" 3 Methods inside interface must not be static, final, natiw_e or strictfp.
0 All variables declared inside interface are implicitly public, static and final.
g All methods declared inside interfaces are implicitly public and abstract, even if you

don't use public or abstract keyword.
g Interface can extend one or more other interface.

0 Interface cannot implement a class.
0 Interface can be nested inside another inte:face.

Time for an Example!

Let's take a simple code example and understand what interfaces are:

interface Moveable

{
int AVERAGE-SPEED = 40;

void move();
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intetface Moveable

what you declare

int A\FERAGE—SPEED=40.:
void movel}: '

interface Moveable

: what the compiler
public static final int AVERHGE—SPEED=40: sees
public abstract void move(}’ ; |

Note: Compiler automatically converts methods of Interface as public and abstract, and
d finai by default.

the data members as public, static an

Example of Interface implementation -

In this example, we created an interface-and implemented using 2 class. lets see how to

implement the interface. | S

interface Moveable
int AVG-SPEED = 40;; oo
~ woid move(); 3
} ' -
class Vehicle implements,Moveablé
~public void move()
System .out. print in ("Average speed is"+AVG-SPEED");
\ :
public static void main (String[] arg)
{ : | -
Vehicle ve = new Vehicle();
ve.move();
} .

Output: Average speed is 40.

Q.2. Write the difference between classes and interface.
Javb

) - A 2
Ans. Class, interface, abstract class, final classes are the important component of the g
1anguage. Befo;e discussing about the differences among them first let’s get little intro 2
all these. So that we can get some idea what these terms refer to.
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8 Class : A class that has all its methods i |

(oncrete Implemented, no metho is

thuutbody is

JnotheY words, |

tratt Class : A class which is declared as abstract using abstract keyword is known ag - |

ot class. Abstract contams abstract methods and used to achieve abstraction,
abstrac feature of OOP programming. Abstract class cannot he instantiated.

present
known as concrete class.

a class that contains only non-abstract method will'be called concrete clags. |

an -’

. important,

-

For more details, you can refer our detailed tutorml !
v

nterface : Interface is a blueprint of an class and used to achieve abstractlon i Java.
Interface contains,abstract methods and default, prlvate methods. We cannot create object of
ihe interface. Interface can be used to implement rnult1p1e 1nher1tance in Java.

For more details, you can refer our detailed tutorial. = -

3

Final class : Final classis a class, whichis declared usmgﬁnalke}zword Final class isused -
. to prevent inheritance, smce we cannot inherit fmal class. We can, create its object and can
-~ create star.lc and non- static methods as well, -~ :

For more detaﬂs you can refer our detalled tutorial. Chck here |
~ Herein this tably we are differ entlatmg class abstract class interface etc based on Some
pmpemes like; actess modifier, static. nog _static etc.

L]

_ L Concrete Class | Abstract Class | Final Class Interfaca
Constructdr - Yes = Yes Yes - No
Nun-eiatic (method) Yes . | Yes Yes o Yes
Non-static ; Yes - Yes _ - Yés' : .No
(variahle) | ‘ _ ' : ok )
‘Acess  Modifier (by | Default - Default Default . Public
default) o 2 ; ol
Objef:tDeclaration Yes . | Yes : Yes Yes
Instantiation Yes' No e Yes No |
; ] . .27
it Both (IS-A &|IS-A HAS-A s
. HAS-A) |
" Dedarations May or May not May or* May not | May-or May not | Only Final
B be be be ' : "
ract : ; \bstrac '
, eclarations Nq May or May not | No Fullyfl\ ° ' ,
hentance Ke |2, i ' . Imi;lements
Over loag TWord | Extends Extends ¥ | No Inher1tance ‘ ;
ng : 1
Oy Yés Yes .. |Yes * =
" en'ldmg ) . N 0
S ! No . - No |
Der‘keYWOrd e . e ; ) No
g . Yes _ Yes Yes
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This keyword , Yes Yead © sl%es - Yes, '
\
Byte (.,_ode class | calss .class r.class
; ’ . B
Anonymous Class No '|Yes No Yes
' gr’nyworcls used  for | No keyword Abstract Fihal\keyword Interface'

declaration ' : keyword - 5 keyword
Inheritance - | Single. Single - | No In.heritsnc'e‘ Multiple
Stat1c Vauables Yes | Yes Yes o Yes

Q.3. Write down the Key points of Abstract class and interface.

Ans. Impor tant Reasons for Using Interfaces : o W Tl

a Inte1faces are used to aclueve abstraction.

a Designed to support dynamic method resolutlon at run time,
0 It helps you tc ach1eve loose coupling.

a Allows you to separate the deﬁmtmn of a method from the mhentance hierarchy.
Important Reasons for Using Abstract Class
““a Abstract ¢lasses offer defe ult functionality for the subclasses

0 Provides a template for future specific classes. * ik

A

0 Helps you to deﬁne a cominon ‘interface for its subcldsses

m} Abstract elass allowc code reusabzhty

-’

Q. 4 Write the differénce be"wees an abstract class and mterface

)

o Ans. Abstract class Us. Interf&ce

Type of methods Interface can have only abstract methods Abstract class can have
.abstract and non-abstract methods. From Java 8, it can have default and static methods also.

, 2 FlnaI Varlables Varlsbbles decIared Inadava mterface are by default final. An abstract
class may contain non-final variables.

3. Type of variables: Abstract class can have final, non-final, static and non-static
variables. Interface has only static and final variables,

4. Implementation: Abstract class can provide the implementation of 1nterface Interface :

can’t prov1de the implementation of abstract class

5. Inherltance vs. Abstraction: A Java interface can be 1mplemented using Leyword
“implements” and abstract class can be extended using keyword “extends”.

‘ 6. Multiple 1mp1ementatlons An interface can extend another Java interface only, an -

\ abstract class can extend another Java class and implement multiple Java 1nterfaces

y Accessﬂnhty of Data Members Members of a Java interface are 'pubhc by default. A

Java abstract c}ass can have class members like prwate protected ete.
[ ; . 3

v
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Abstract Class Interface
Shape Shape
[extenda ’ implements

] | ‘]
Rectangle Rectangle

Q.5. Write down code for Interface and Abstract Class in Java.
Ans. Following is sample code to create an interface and abstract class in Java

Interface Syntax

interface name

{
//methods

}

Java Interface Example:

interface Pet {
public void test();
}
class Dog implements Pet {
public void test() {
System.out.println("Interface Method Implemented");
j |
public static void main(String args(]) {
Pet p = new ]jogO;
p.test(); s

}

Abstract Class Syntax.

abstract class name
{

I code
}

Abstract class example:

Y
E N\ 3

N~
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abstract class Shape { S
intb=20;
abstract public void calculateArea();

}
public class Rectangle oxtends Shape {

public static void main(String args(]) {
Rectangle ob) = new Rectangle();
obj.b = 200;
obj.calculateArea();
£,
public void calculateArea() {
System.out.println("Area is " + (obj.b * obj.b));

}

8
Q.6. Explain the Implementation of multiple inheritance through interface.

Ans. An interface contains variables and methods like a class but the methods in an
interface are abstract by default unlike a class. Multiple 1r-1her1tanc_e by mterlface_occurs ifa
class implements multiple interfaces or also if an-interface itself extends multiple interfaces.

A program that demonstrates multiple{x;he:itance by interface in Javaisgiven as follows:

Example _ | o '

interface AnimalEat {
void eat();”

} ;
interface AnimalTravel {
; void travel();
class Animal implements AnimalEat, AnimalTravel {
public void eat() { E .
System.out. println("Animal is eating");
}
public void travel() {
System.out.printIn("Animal is travelling");
}
}

public class Demo {
public static void main(String args(]) {
Animal a = new Animal();
a.eat(); N T

a.travel();
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Anirl;lal is eating .
Animal is travelling

Now let us t
The interface AnimalEat and AnimalTravel have one absty

nderstand the above program.

: : ; act method each je. eq
travel(. The class Animal implements the interfaces AnimalEat and Ani;a;lT;;\-;;agoc?cllg

snippet which'demonstrates this is as follows:

interface AnimalEat {
void eat(;

interface AnimalTravel {
void travel();
} .
class Animal implements AnimalEat, AnimalTravel {

. public void eat() {
System.out.println("Animal is eating");

}
public void travel() { .
System.out.println("Animal is travelling");
} - K | | |
} 5 ' i
In the method main() in class Demo, an object a of class Animal i$ created. Then the
methods eat() and travel() are cailed. A code snippet which demonstrates this is as follows:

public class Demo {
public static void main(String args[]) i
"~ Animal a = new Animal{);
a.eat(); ' -

-~

a.travel(); .. ' - s




Q-l- Ekplain Method overloadin - ==
with example, ] g » Ymorphl_sm

Ans. Method Over
class to have more th

Syllabus
Method and &;nstrubtor
method overridin
down-casting.

loading is a feature that allows a
an one method having the game
name, if their argument lists are different. It is similar to
constructor overloading in Java that allows a class to have more than o
different argument lists. : : o

Let’s get back to the point,
has: For example the argume
different from the'a_rgument_; list of

overloading,
g, Up-causing and |

ne constructor havin 2

Three ways to overload a method : In order to overload a method, the argument lists of
the methods must differ in either of these: _

1. Number of Paramecters, For e
add(@nt, int) - '
add({nt, int, int)

xgmple: This is a valid case of overloading :

-

Z. Data type of Parameters.
- add(@nt, int)

For exampie:
| addGnt, floay - : :

3. Sequence of Data .

add(int, float)
add(float, int)

type of Parameters. For example: °

compilation error.

int add(int, int)
float add(int, int)

Method dvérléading is an exampl
and types of it in a separate tutorial,
" Points to Note: ' _ - = B

1. Static Polymorphism is also known as compiled time binding or early binding.

2. Static binding happens at compile time. Method o
binding where binding of method call to its definition_-hap

e of Static Polymorphism. We will discuss polymorphism

verloading is a.n-exam;ﬁle of static
pens at Compile time.
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ide, method

Method Overloading Examples : As discussed in the beginning of this gu tors must
overloading is done by declaring same method with different parameters. The pararaeters Let's
be different in either of these: number, sequence or types of paremeters (or arguments).

see examples of each of these cases,
Argument list is also known as parameter list,
Example :.Overloading — Different Number of parameters in argument list
This example shows how method overloading is done by having different “u“_‘ber -

90

parameters ; —

class DisplayOverloading
{

public void disp(char c)
.
l
System.out.println(c);
} \
public void disp(char ¢, int num)

{
System.out.println(c + " "+num); i
} i y
} _
class Sample
{
public static void main(String args[])
il
3 . }
DisplayOverloading obj = new DisplayOverloading();
obj.disp('a’); :
obj.disp('a’,10);
=
|}
Output:
a

a 10 .
In the above example — method disp() is overloaded based on the number of parameters —

.We have two methods with the name disp but the parameters they have are different. Both are

having different number of parameters.
Q.2. Explain constructor overloading in polymorphism wita example.

Ans. Like methods, constructors can also be overloaded. In this guide we will see
Constructor overloading with the help of examples. Before we proceed further let’s understand

what is constructor overloading and why we do it.
Constructor overloading is a concept of having more than one constructor with different
so that each constructor performs a different task. For e.g.,

you do not want to specify the initial capacity and
default constructor of Vector class like this Vector v
e capacity and increment then you call the

parameters list, in such a way
Vector class has 4 types of constructors. If
' capacity increment then you can simply use del
= new Vector(); however if you need to specify th
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parameterized constructor of Vector class with two int arguments like this: Vector V= gy

Vector(10, b);
public class Demiof

Demo (){ Three overloaded
} constructors
Demo (String 8){ «— They must have
different
i Parameters list

B Demo(Int 1){ «

------

You must have understood the purpose of constructor overloading. Lets see how {,
overload a constructor with the help of following java program.

Constructor Overloading Example : Here we are creating two ob]ects of clagg
StudentData. One is with default consiructor and another one using parameterizeq
constructor. Both the constructors have different initialization code; similarly you can creat,
any number of constructors with different-2 initialization codes for different-2 purposes,

StudentData.java

class StudentData
{ ;

private int-stulD;

private String stuName;
private int stuAge;
StudentData()

{ :

- //Default constructor
stulD = 100;

stuName = "New Student"
studge = 18;

) L
StudentData(int num1, String str, int num2)

{

/[Parameterized constructor
stulD = num1;
stuName = str;
stuAge = num2;
!
//Getter and setter methods
public int getStuID() { __ '_____’_____,,.-
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return StUID; : ‘

“} blic void setStulD(int stulD) {
% this.stulD = stulD;

}Iublic String getStuName() {

: return stuName;

}ublic void setStuName(String stuName) {
: this.stuName = stuNanie; -

}
public int getStuAge() {
return stuAge;

;ublic vqid setStuAge(int stuAge) {
this.stuAge = stuAge;

: }pub]ic static void main(String args[])

{ - {[This object creation would call the default constructor
StudentData myobj = new StudentData(); e

i3 System.out.println("Student Name is: “+myobj.getSt_uNal_meO);
System.oﬁt.println(“ Student Age is: "+myopj.geﬁ8tuAge0); :
System.out.println("Student ID is: T‘.+my0b].get$tuIDO);

*This object creation would call the_parameterlzgd

* constructor StudentData(int, String, int)*:’ e
StudentData myobj2 = new StudentData(555, .“C‘haltar}ya i 25);- _

" System.out.printIn("Student Name is: "‘fmy?b]2.get$tuNarT1eQ), :
System.out.printIn("Student Age is: ?-'+my01.932.getStuAge.Q), i

: ‘System.out.println("Student ID is: "+my0b]2.g§ts'_ﬁum0)? )

S i :

A

!

: _ , =
Outpli%: N ;
Student Name is: New Student
Student Age is: 18
Student ID!is: 100
Student Name is; Chaitanya
‘Student Age is:25
Student, ID'is: 555 :
Q3. Define method overriding in polymorphism with e‘
Ans, Dedaring 2 method in sub class which 1s already pr

iveits 0
m o ik . ild class can givel :
mif.}ﬁﬂﬁ Overriding. Overriding is done so that atcgass. In this case the method 1P
& ;

Whichis already provided by the paren
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'_} ablic void setStulD(int stulD) {
this.stulD = stulD;

ﬁublic gtring getStulName() { '
return stuName;

;ublic void setStuName(String stuName) {
this.si:uName = stuNamie; :

}

public int getStuAge( {

return stuAge;
} ; :
public void setStuAge(int. stuAge) {
this.stuAge = stuAge; , y

} _

 public static void main(String args[])

{ i i ;

. J//This object creation would call the default constructor
" StudentData myobj = new StudentData();

i System.out.println("Stude'nt Name is: "+myobj.getStuName());
System.out.println("Student Age is: "+myob;.getStuAge(); -
System.out.println("Student ID is: "+myobj.getStulD();

[*This object creation would call the parameterized
# constructor StudentData(int, String, int)*/ i N
_StudentData myobj2 = new StudentData(555, "Chaitanya", 25); i
\ S-ystem’.out'.println("Studen’s“Narne is: "+myobj2.getStuName(); - e 3
i ! System.out.println("Student Age is: "+myobj2.getStuAge(); . B ST ‘
' ‘System.out.println("Student ID is: "+myobj2.getStulD0);, '
} . ( Ll ; ! i i
3 - £ A
Outpl;];;: /'_ [ I

Student Name is: New Student

Student Age is: 18

Student ID,is: 100

.Student Name is: Chaitanya

Student Age is: 25 |

Student ID is: 555 ' :
Q3. Define method overriding in polymorphism with example.

Ans ; 2N
tthog ;)Dec%al.’mg a method in sub class which is already pres_ent}n paret
®thog “:’}f.l‘nqmg_ Overriding is done so thata child class can givelts own1
ony ichis already provided by the parent class. In this case the metho

i

mplementation to a

ent class is knownas -

d in parent class is -,
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clallled overridden method and the method in child class is called ov'erridling‘ method. In this
guide, we will see what is method overriding in Java and why we use it. N

'Method Overriding Example : Let's take a simple example to under'stand this. We have .
two, classes: A‘;.hild class Boy and a parent class Humap. The Boy class extends Human class.

Both the classes have a common method void eat (). Boy class is giving its own-implementation
. tothe eat () method or in other words it is overriding the- eal() method.

The purpose: of Method' Oi{erriding 1s clear here.  Child class wants to give its own

implementationso that when it calls this method, it prints Boy is dating instead of Human is
* eating. '

class Human{ :
//Overridden method .
" public void eat()
L | . :
. System.'o'ut.println("Human is eating");

§

}

class Boy extends Human(, E
- [fOverriding method .

public void eat(){ - e= L G ; -
System.out.printIn("Boy is eating");
L '

public static void main( String args[]) {

Boy obj = new Boy(); - la :
/This will call the child class.version of eat(}
obj.eat(); - By | & '
. .

s

} :
Output: Boy is eating

Advantage of Method Overriding : The main advantage of method overriding is that the

class can give its own speciﬁ{; implementation to a inherited method without even m_odjf}’mg
’the parent class code. ; - '

This is helpful when a class has several child classes, so if a child class needs to use the
. Parent class method, it can usé it and the other classes.that want to have different

implemen_tatior}l can use overriding feature to make changes without touching the parent class
code. Bk )

Q.4. Write down the Rules of Method Ovefriding,in Java. N R

Ans. 1. Argument List : The argument list of overriding method (method of child claQS)
must match the Overridden method (the method of ‘parent, class). The data types of the

~ arguments and their sequence should exactly match.

2. Access Modifier of the overriding method (method' of subclass) cannot be more restrictive
than the overridden method of parent class. For e.g. if the Access Modifier of parent class
method is public then the overriding method (child class method ) cannot- have private,

protected and default Access, modifier, becayse all of these three access modifiers are more
restrictive than public. : : : :
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p method is more restrictive(protected) than
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For e.g., This is not allowed as child class dis
base class(public)

class MyBaseClass{ _\
| public void disp() . |
{ v
System.out.printIn("Parent class method"): _
} -
class MyChildClass extends MyBaseClass{ '
protected void disp(){ _
System.out.println("Child class method");

1
J

public static void main( String args(]) { |
MyChildClass obj = new MyChildClass();
obj.disp(); '

1
J

}

_Output:

Exception in thread "main" java.lang.Error: Unresolved compilation
problem: Cannot reduce the visibility of the inherited method from MyBaseClass

e

However this is perfectly valid scenario as public is less restrictive than protected. Same

access modifier is also a valid one. —

class MyBaseClass{
protected void disp()

{

_ System.out.printIn("Parent class method");
-} ‘ ' |

) _
class MyChildClass extends MyBaseClass{
public void disp(){

Sy stem.out.printin("Child class method");

s} .
public static void main( String args'D) {
MyChildClass obj = new MyChildClass();
& }
_ }

obj.disp();
| Output : Child class method : ‘
E d final methods cannot be overridden as they are local to the class.
ared in the sub class, in this case the sub-class method

hing to do with the same static method of parent class.

A

3. Private, static an
However static methods can be re-decl
would act differently and will have not
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4. Overriding method (rmethod of child class) can throw uncheckt‘m”

- . gardlag,
whether the overridden method (method of parent class) throws any exception g not. legs

the overriding method should not throw checked exceptions tha't are new or broadey th;:?:e*
ones declared by the overridden method. We will discuss this in détail with example , tﬁe
upcoming tutorial. ' ; . d

5. Binding of overridden methods happen at runtime which is known as dynamic binding ‘

6. If a class is extending an abstract class or implementing an interface then it has '
override all the abstract methods unless the class itself is a abstract class. 9

Q.5. Describe up-casting and down casting.
Ans. Typecasting is converting one data type to anqther.
The following image illustrates the concept of up casting and down casting:

o E
GG Parent
(Upcasting)| Vs |(Downcasting)
Child
g it — : /J

Up-casting - Converting a subclass type to a super class type is known as up casting.

Up casting is the typecésting of a child object to a parent obj ect. Up casting can be done-
implicitly. -Up casting gives us the flexibility to access the parent class members but it is not
possible to access all the child class members using this feature. Instead of all the members, we

can access some specified members of the child cl=ss. For instance, we can access the overridden
methods. : '

Example : ' SN

clasé Super {
void Sample() { . :
System.out.printIn("method of super class");

%

.
}
public class Sub extends Super {
void Sample() {
System.out.println("method of sub claés");
} _

public static void main(String args[]) {

Super obj =(Super) new Sub(); obj.Sample();

o

s
) . _ A
Down-casting - Converting a super class type to a subclass type is known as down casting

Similarly, down casting means the typecasting of a parent object to a child object. Down casting |
cannot be implicitly. , _ ' !

el




Example
class Super { - = s i - _ ;’
void SampleQ{ - . '
7+ System.out.println("method of super class"):
'}
b
public class Sub extends Super {
void Sample() {

~ System.out.println("method of sub class");
p

: | ,1‘ ' ,. ¢
NE .. e . BLqlash Gravity Series

f

public static void main(String args(]) {
Super obj = new Sub();

| Sub sub = (Sub) obj; sub.Sample();

| | I

} ~ Y i




. Exception Handling
Q.1. Dei’iné excep'tionhandljng. | . ik Syllabus

Ans. The Exception Handling in Java is one of the | Definition of exception handling,
powerful mechanisms to handle the runtime errors so | implementation of keywords like try,

that normal flow of the application can be maintained. catches, finally, throw & throws, built in
Dictionary Meaning : Exception is an abnormal | €XCePtions, creating own exception
condition. - ' sub classes importance of exception

handling in practical implementation of

In Java, an exception is an event that disrupts the live projects. -

normal flow of the program. It is’ an gbject which is
thrown at runtime.- ' ‘

Exception Handling is a mechariiém to handle runtime errors such as Class Not Found
Exception, IOException, SQLException, RemoteException, etc. '

Advantage of Exception Handling : The core advantage of exception handling is to
maintain the normal flow of the application. An exception normally disrupts the normal flow of
the application that is why we use exception handling. Let's take a scenario;

Statement ;= . ' : - L

Statement 2; e,

Statement 3; - LR Koo

- Statement 4; _ _

" Statement 5;f/exception occurs i B
Stat'ement' 6; : Cdls & , {
S_tatémqriﬁ T . | B

" Statement 8 - .

Statement 9; o | T S s

Statement 10; ) oy " ‘

Suppose there are 10 statements in your program' and there occurs an exception at
statement 5, the rest of the code will not be executed i.e., statement 6 to 10 will not be executed.

If we perform exception handling, the restof the statement will be executed. That is why we use
exception handling in Java. B , _ ) T o
« G Writé-‘thé'implememation of keywords (like try, catches, finally, throw and throws) in
exceptions? - - - ' : o .
Ans. There are 5-kéywords which are used in handling exceptionsin J ava are follows :

Keyword | ¥l Btk Description

try *[‘hé"utry" key'wbrd is used to specity a block where we should place QXCGDt'iOH code.
The try blockmust be followed by either catch or finally. It means, we can't use try
biock alone. : '
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catch The "catch" block is used to handle the exception. It must be prec.eded by trf: lbl::]:]f.
which means we can't use catch block alone. It can be followed by finally bloc lacer.

finally The "finally" block is used to execute the important code of the program. It is
executed whether an exception is handled or not,
L T eeepeonis b
throw The "throw" keyword is used to I;hrov;', an exception.
e -| o~ -
throws The "throws" keyword is used to declare exceptions. It doesn't throw an-exception.

It specifies that there may ocniip

an exception in the method. It is always used with
method signatuye.

Q.3. Explain Java Try Blockl handling.

Ans. Java try block is used to enclose the
used within the fnethod. If an exception occurs
of the block code will not execute: So, it is recom
will not throw an e€xception. Java try block mu

Syntax of Java try-catch

code that might throw an exception. It must be
at the particular statement of try block, the rest -
mended not to keeping the code in try block that
st be followed by either catch or finally block.

try
{ _
/lcode that may throw an exception ‘

.

catch(Exeeption__claésﬁNafne ref){ }I
' Syntax of try-finally block

try

{

/leode that may throw an exception
- finally{}

"Q.4. Explain Java Catch Block handling?
Ans. Java catch block is used to
within the parameter, The declared exception must be the
Exception) or the generated exception type. However, the goo

generated type of exception. The catch block must be used after t
multipie catch block with a single try block.

‘ Problem without exception handling : Let's try to understand the problem if we don't
use a try-catch block. ' -

handle the Exception by declaring the type of exception

d approach is to declare the
he try block only. You can use

Example 1 '
Puvlic clasg TryCatchExamplél {

public statjc void main(Stringf, args) {

LT o P L
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int data—-50/0 //may throw exception

System.out.pl1nt111(”1 est of the code");

L

}
Output:

Exception in thread "main" java.lang.ArithmeticException: / by zero
As displayed in the above example, the rest of the code is not executed (in such case, the rest
of the code statement is not printed). _
There can be 100 lines of code after exception. So all the code after exception wiil not be
executed. ' s
" Internal working of java try-catch block

an object of exceptioﬁ
class in thrown

int data = 10/0;

»(‘exception object

Is

" handled i

rest of the code is
-' executed

The JVM firstly checks whethel the exception is handled or not. If exception is not handled
JVM provides a.default exception handler that performs the followmg tasks:
0 Prints out exception descrlptlon

O Prints the stack trace (Hierarchy of methods whele the exception occurr ed)
0 Causes the program to terminate. '

JVM
1. prints out exceptmn description
2. prints the stack trace

3. terminates the program

But if exception is handled by the application programmer, normal flow of the application -
Mamtamed t.e., rest of the code is executed.

Q.5. Explam Java Fmally Block handling.

Ans. Java fiaally block is a block that is-u

sed to execute important code such as closing
“nnection, stream ete. |

~ Java finally block i 1s always executed whether exception is handled o T ;
Java finally block follows try or catch block.
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| Program code

yes

| Le
finally block is
executed

Usagé of Java finally : Let's see the different cases whefé’ java finally block can be used.

Case 1: Let's see the java finally example where exception doesn't occur.
class TestFinallyBlock | ' ‘
il a5

public statie void main(String args[)

\

int data=25/5;
System.out.println(data);

} ' |
 cateh(NullPointerException ¢){System.out.printin(e);

) i W
finally{System.out.println("ﬁnaﬂy block is always executed"); -

} |
System.out.println("rest of the code..."); |
}
)
Output:5
finally block is always executed
rest of the code...
Case 2
Let's see the java 'finaliy example where exception occurs and not handled.

class TestFiﬁallyBlockl
{ . ‘_
public static void main(String argsl(])

{
Try

{
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int data=25/0; -
Systém.out.printin(data);

) | ) : ol §
catch(NullPointerException ) \System_.out.prinéln(e)._l;
} : - |
finallllj'{System.out.printlri("finally block is always executed");
P . ‘ :
System.out.println("rest of the code...");d

b

} .k

Output:finally block is always executed

E\ceptlon in thr ead main java.lang. AnthmetmExceptlon / by Zero

Case 3 : Let's see the java ﬁnally example’ where exceptlon occurs and handled.
. public class ’I‘estFmaIIyBlockQ = 2 )

' public static void;main(Strihg.arge[])" & AL L s
' { T " :

. try | B

{

int data=25/0;
 System.out. prmtln(data)
) : A,
i catch(AﬁthmeticExceptiOri e){Syste m.out?prihtln(e);
=f‘inally{System out prmtln("fmally block is always executed");
o 3 e
!System.out.'println("reSt of the code...");

b . '

|

Output: Exceptmn in thread main java.lang. Arlthmethxceptmn / by zero
finally block is always executed

tost of the code...

Q.6. leference between Throw and Throws handling in Java.

Ans, There are many dlfferences between throw and throws keywords A list of differences
een throw and throws are given below: :

b, ' > ‘Throw =~ ; Throws

NIJava throw keyword is used to explicitly|Java throws keyword is used to declare an
throw an exception. ‘ exception. :
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2, Checked exception cannot be propagated | Cheeked exception ean be propagated with
using throw only, throws,
3. | Throw is followed by an instance. Throws is followed by class. ‘
4, Throw is used within the maothod, 'l‘hro;;'.q is used with the method signature.
{ i 2 i aptions e.g.
5. You cannot throw multiple exceptions, gﬁgligan de\,la‘l;gidr.nultnlale ;J;ii%i{% throvga
R [0 Exception,SQLException. :

Java throw example
void m(){

throw new ArithmeticException("sorry");

L
|

Java throws example

void m(throws ArithmeticException

{

//method code

}

Java throw and throws example

void m(throws ArithmeticException

{ :

throw new ArithmeticException("sorey");

J |

Q.7. How to create own exception sub classes?

Ans. Although Java's built-in exce
want to create your own exception type
18 quite easy to do: just define u
Throwable). .

Your subclasses don’t need to actually implement anything— it is their existence in the
type system that allows you to use them a8 exceptions.

The exception clags does not define any methods of its own, It does_, of course, inherit thoge
methods provided by Throwable, Thus, all exceptions, including those that you create, have
the methods defined by Throwable ayailable to them. They ave shown in Table 10-8. You may
also wish to override one or. more of these methods in exception classes that you ereate,

Exception defines four public constructors, Two Support chained exceptions, described in
the next section, The other two are shown heve: :

Exception( )
Exception(String msg)

The first form creates an exce ption that has no de
. adescription of the exception.

ptions handle most common errors, you will probably
s to handle situations specific to your applications. Thig
subclass of Exception (which is, of course, a subclass of

scription. The second form lets you specify




Object Orlented E@Mﬁhm1 is cre‘ated.is often useful, snmetimggg

Although specliying afieg?I;IPHere’s why: The version of toSt.rmg( ) defined by Throwgj,,
is better t0 DV%rrlde tos{imn)gﬁr;at diaplays the name of the exception followed-bi &ﬁ.‘alon’ Which
(anld in}:?e;iitgd;ﬁaf,;?ﬁ:igzscriptibn. By overriding toSte ing(), you can provent e exceptioy
is then followed b

. hich is desi :
4 colon from being displayed. This makes for a cleaner output, which is desirablg
name and ¢ ' o

some CASes, - 1éw subelass of Exception and then uses that subclagg ¢,

_ ing example deolares a1 ; 0OpL _ ; 438 to
' Tilzlfoﬂ‘iﬁl;ﬁ:ditiug in a method. Tt overrides the toString() method, allowing a carefully
signa 2 11 __ _ .

tuilored deseription of the exception to be displayed.
" storh exception type.
/ This program creates a cus#um exception tyy
class MyException extends Exception

i
1

private int detail;
MyE:ception(int ) { detail = & .
public String toString() { _ _
return "MyE}tcepti@n[" + dotail + '_*]_";' : - |

} _

class ExceptionDemo {

static void,cqmputé(int_ a) throws MyException {
System.out.printin("Called compute(" + a8+ ")"; if(a > 10)

throw n‘ew‘MyExc_epticm(a); Systém.Gﬁt.print]n(”Normal e:éit”) P
public static void main(String arg‘s[]) {try {
compute(l): e
compute(IZO);. _

j catch (MyBException e) {
System.out.println(“Caught "+ Q)

j

}

} |

This example defines a subclaws of E:kce

simple: It has only a constructor pl
of the exception, The ExceptionDe

us : D.tion called MyException, This subclass is quite
ms a? Oyemdde“ toString() method that displays the value
MyException object. The exceptior /a8 defines g method named compute() that throws 2
than 10. The main() method 'ser:;sl?lrt; ;Bnt?.own. When compute( )'s integer parameter is greater :
) with a legal value (less then 10) and a: c;eptmn hanfi Im; for MyException, then calls compute(

2§ e,
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e

pmal exit

No ,
Called compute(20)

ght MyException[zo]

Cau
0.5 write down the Importance of exception handling in practical iniplementation

Ans. Exception handling is important because it helps maintain the normal, desired flow of

he program even when unexpected events occur. If exceptions are not handled, programs may
@ash or requests may fail. These can very frustrating for customers and if it happens’
ﬁpeatedly, you could lose those customers. ' ‘

The worst situation is if your application-crashes while ‘the user is doing am‘r important
ork, especially if their data is 19st. To make the user interface robust, it is important to handle
<ceptions to prevent the application from unexpectedly crashing and losing data. There canbe

causes for a sudden crash of the system, such as incorrect or unexpected data input. For

1any
IDs to the database, we should throw an

ample, if we try to add two users with duplicate
wception since the action would affect database integrity..

Developers can predict many of the exceptions that a piece of code is capable of throwing. -
he best course of action is to explicitly handle those exceptions to recover from them
-acefully. As we will see ahead, programming languages provide ways to handle exceptions
arting from specific ones and moving toward the more generic ones. Exceptions that you

1led unhandled exceptions. It's good to capture these

nnot easily predict ahead of time are ca _
0 in order to gracefully recover. Tracking these exceptions centrally offers visibility to your

velopment team on the quality of the code and what causes these errors so they can fix them

i | nO0



‘Multithereading

Q.1. Write the Difference between .multi threadmg - Syllahus
.and multi tasking. Difference between multi threading

Ans. Multitasking : Multltaqkmg is when a CPU jg | and multi tasking, thread life cycle,
‘creating threads, threjadl priorities,

- synchronizing threads.

provided to ‘execute muluple tasks at a time.
Multitasking 1nvolves often CPU qmtchmg between the’ :
tasks, so that users can co;laborate with each progvam together Unllke multithreading, in. -

multitasking, the processes share separate memory and resources. As multitasking involves °
CpPU swltchmg between the tasks rapidly, -_So the little time is needed in order to switch from

the one user to next.

Browser
ay -
g e
]
.8 : ;
_ [ Operating System J
~\cruj
Multitasking

Multithfééding Mﬁltithreading is a system in which many threads are created from a -
process through whlch the computer power is mcreased In mu]tlthreadmg, CPU is provided in
order to execute many threads from a process at a time, and in mult1thread1ng, process creation
is performed accordmg to cost. Unlike multltaskmg, multlthreadmg provides the same memory

and resources to the processes for execution.
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" Let's soe the difforonce botwoon multitasking and ‘,_'}Ulf‘i,'j?readi“g: _ T I
S.No. Multitasking - _Mu#w“yﬂglmmw.ww
L In multitasking, uvsers ave allowoed to Whilo in multit!/ ading, many th"e“fl”h'.lrg :
porform many tasks by CPU. created from & process through which
; ' - computor power s increased.
2 Multitasking involves often CPU swit&ﬂug While in multith'reading also, CPhU
between the tasks. ?| gwitching 1s often involved between‘t e
' threads. T s —:
3, In l\]lllLit.{:mki'lllg‘ tho pl‘OC@éSBB éhﬂrg Whii@ in nlUItjthl'GHding, prOCeSSBS are
separate memory. allocated pame memory, W
4. Multitasking componett involves While nmltit;hreadiqg component does not |
multiprocessing. involve multiprocessing. .
._.__M-—'-""‘. .
B. In multitasking, CPU is pmvided‘inorder to 'Whll,e AR multithreading also, CPU i
execute many tasks at a time. pmwded in order to execute many threaas
) from a process at a time.
. - ‘.. - - e & - o o .I. Py J‘-»-‘-‘—:-.:-*_-.‘ni - .t ; ; ' ; -- 2 =
8. In multitasking, processes don't share same While in mulc;threadmg, each process share
resources; each process is allocated separate gaine resources.
__|resources. . o o
 |multithreading. e D LA
8. In multitasking, termination of procoss While in multithreading, termination of '
takes more time. thread takes less time,

Q.2. Explain thread life cycle.
Ans. A thread goes through various st
started, runs, and then dies. The following

i
diagram

ages in

Sturt

New Thread () ~——*

Following are the stages of the life eycle :
A New : A new thread begins its life cycle in
program starts the thread. It is algo reforre
Runnable ! after a newly born thread is
in this state is considered to be executin
Waiting : Sometimes, & thread transition
another thread to perform a task. T
when another thread signals the waiting
Timed Waiting : A runnable thread ¢

interval of time. A thread in this state
Lian' intarval synires or when the even
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an enter

g lifeeyele. Tor example, a thread is born,
shows the complete life cycle of a thread.
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new state. It remains in this state unti
to as a born thread. e until the

started, the thread becomes runnable. A thread

task,

the waiting state while the thread waits £+
nsitlons back to the runnable St‘;’?;ts E\Iar
ontinue oxecuting, onLy
the timed waiting state for a :

" I' a specifi
ition back to the runnable state whlzncﬁled
waiting for occurs, hat
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o Terminated (Dead) : A runnable thread enters the t.ermlnatucl state when 1tc,omm oty

its task or otherwise terminates.

Q.3. fHow to create threads?
Ans. There are two ways to create a thread:
0. By extending Thread class

A By implementing Runnable interface.
1. Thread class : Thr ead class provide constructors and methods to create and perform:
operations on & thread, Thread class extends Object class and 1mplements Runnable Interface,

Commonly used Constr uctors of Thread class: -
0 Thread() CPRT I T
" o1 Thread(String name)

o Thread(Runnable r)

a Thread{Runnable r,String naine)

Commonly used methods of Thread class:

1. publie void run(): is used to perform action for a thread

9. public void start(): starts the execuﬂon of the thread. JVM calls the runo method o

the thread. :
3. publie void s1eep(long mxlxseconds) Cauaes the currently e:tecumng thread to sleep

(tempararﬂy cease execution) for the specified number of milliseconds,
4. publie void join(): waits for a thread to die. _
d. pubhc void Jom(long miliseconds): waits for a thread to dle fur the spemfled -

miliseconds. ,
2. Runnable mterface . The Runnable interface should be implemented by any class
whose instances are intended to be executed by a thread. Runnable interface have only one

method named run ().
1. public void run(} : is used to perform actmn for a thread

Starting a thread : Start () method of Thread class is uged to start a newly ereated thread.
It performs following tasks: -

(1 A new thread starts(with new callstack).

0 The thread moves from New state to the Runnable state.

0 When the thread gets a chance to execute, its target run() method wﬂl Fin.,

Java Thread Example by extending Thread class
class Multi extends Thread{

public void run(){

System.out.println("thread is running...");

y p s '
public static void main'(String args[]){
Multi t1=new Multi();

t1.start();

}
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} Jput: thread is running. .,
v 4. How o sei thread priorities?

s. :
: 02 ¢ cases, thread scheduler schedyles the t

by duling). But it is - - :
tive scheduling). But it is not guaranteed P S
!,h 1sch9 SN ‘ JVM specification that

; constants defined in Thread class :
i) public static int MIN_PRIORITY

i) public static int NORM_PRIQRITY
i) public static int MAX_PRIORITY
pefault priority of a thread is 5
- salue of MAX_ PRIORITY is 10 _
gxample of priority of a Thread:

-Jass TestMultiPriorityl extends Thread{
public void run(){ ‘

(NORM_PRIORITY). The value of MIN_PRIORITY is 1 and

) system.out.printin("running thread name is:“+’I‘hread.currentThreadO.getNameO);
- jystem.out.printIn("running thread priority is:"+Thread.currentThreadO.getPriorityO);

yublic static void main(String argsH{

* lestMultiPriorityl ml=new TestMultiPriority1();
'estMultiPriorityl m2=new TestMultiPrioritle;
11.setPriority(Thread MIN_PRIORITY);

12.setPriority(Thread MAX_PRIORITY);
11.start(); ' '

2.start();

ut:

unning thread name is: Thread-0
unning thread priority is: 10
unning thread name is: Thread-1

unning thread priority is: 1

5. Explain synchronizing threads. -

- 1s. When we start two or more threads within a program, there may be a situation when
le threads try to access the same resource and finally they can produce unforeseen result
concurrency issues. For example, if multiple threads try to write within a same file then
1ay corrupt the data because-one of the threads can override data or while one thread is
‘g the same file at the same time another thread might be closing the same file.
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So there is a need to synchronize the action of multiple threads and make sure that only one

thread can access the resource at a given point in time. Thisg is implemented using a concept

callgd'monitors.‘ Each object in Java 1s associated with g monitor, which a thread can lock or
unlock. Only one thread at g time may hold a lock on a monitor, ' :

Java _Programming - language p/ -vides a very - handy way - of creating threads :a_nci
synchronizing their task by_.using’ synchronized blocks. You keep shared resources within this
block. Following is the general form of the synchronized statement : ;

; P ; ;

Syntax : : 9 St
synchronized(objectidentifier _ ) .
. { ‘ 1 I ; - “ i i 4 -
/I Access shared variables and other shared resources
} \ : .

Here. the objectidentifier is a reference to an object whose lock associates with the
monitor that the synchronized. statement represents. Now we are going to see two examples,’
where we will print a counter using two different threads: When threads are not synchronized
they print counter value which is not in sequence, but when we print counter by putting inside
synchronized() block, then it prints counter very much in sgquence for both the threads.

. Multithreading Example without Synchronization : Here is,a simple.example which
may or may not print counter value in sequence and every time we runit, it produces a differel;t '
result based on CPU availability to a thread. ' o 8 '

Example i ;

class PrintDemo {- . - _
public void printCount() { -

try { _ :
: for(inti=5;i> 0; i« § -
System.out.println("Counter --- "+i);
} - : ' .

~ jcatch (Exception e) {er. - o
= - System.out.println("Thread interrupted.");
.. } — 1 ‘. x 2 i ]
y 5
} : )
- class ThreadDemo éxtends Thread {
private Thread t:
private String threadN ame;
szintDemo' PD; - _
ThreadDemo( String name, PrintDemo pd) {
threadName = name; .

o o

- PD=pd;
public void run() {
PD.printCount();
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fi System.out.printIn("Thread " + threaclName + " exiting.");
o 2 S
| public void start () { ; _ , -
' System.out. printin("Starting " + threadName );
if (t == null) { '
t = new Thread (this, threadN 1mc),
t.start ();
\ ¢
}

public class TestThread {
public static void main(String args[]) {
PrintDemo PD = new PnntDemoO
new ThreadDemo( "Thread 1. P )

ThreadDemo T1 =
ThreadDemo T2 = new Thre:;}dDemo( "Thread - 2 rPDY); ¢
T1.start(); g -
T2.start();
// wait for thleads to end’ Ena " . . | | | I
try{ e : -
T1.join();
T2 join(); _ ' : ' _ |
} catch ( Exception ) { . | s - 'I | l
System. out pmntIn("Interrupted“) _ _ ' = 1
}
}
o |
This produces a different result every time you run this program -
Output

;] Starting Thread - 1
Starting Thread - 2

Counter --- 5
Counter --- 4
Counter --- 3
Counter --- 5
Counter --- 2

Counter --- 1
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. Counter :-- 4 h
Thread Thread - 1 exiting.
Counter --- 3 '
Counter --- 2

Counter --- 1
Thread Thread - 2 exiting.

for(inti=>5;1> 0;i--) {+
Svstem.out.printin{"Counter --- " +1);
b
} catch (Exception g { s ;
_ System.oﬁt.println("Threadinterrupted.");
" ; : e
-}
class ThreadDemo extends Thread { . -
_ private Thread t; :
private String threadName; -
PrintDemoPD;
Thre_adDemr;( Strizig name, PrintDeino pd) {
~ threadName = name; . :
PD=pd;
} _.
public void run() {
synchronized(PD) {
| PD.printCount():

N
~ System.out.println("Thread " + threadName + " exiting.");
} .
public void start () {
System.out.println("Starting " + threadName );

—

Multithreading Example with Synchronizatiq{l :‘I-Iere is the same example . i
prints counter value in sequence and every time we run it, it produces the same result, c
Example ' T '
b . 3 ‘-\
’ class PrintDemo {
| public void printCount() {
!

He=my |
t = new Thread (this, threadName); - ' //,J
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public class Tethhread { ' ‘ ' ‘ |

public static void main(String dr gs(]) {
PrintDemo PD = new PrintDemo();

ThreadDemo T1 = = new ThreadDeno( "Th1ead i PD)

ThreadD =
. Oe,mo'l . n.ew ThreadDemo( “Thread 2 PD),‘
T2.start(); , B S L P,
[l wait for threads to end |
tl}’ - ' Co "
TiljoinQ; . ' L ToE
o T2.join(); gy & ,,mf”/ ] e o
£ catch ( E\ceptlon e){ i e : "
System.out. pnntln("Interrupted”), - 2
4 '
2 AN JRPE

" This prdducés the same result every time your’urrt}ys program -
Output Bt e
Starting ’F}ﬁead 1
Starting Thread 2

Counter --- 5

Counter --- 4 _
Counter --- 3
Counter --- 2
Counter --- 1
Thread Thread 1 ezﬂtmg
. Counter --- 9
s Counter --- 4
' Counter---- 3
Counter - )
Counter -- 1 |
Thread Thread 2 exiting. - | . | DD‘



