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Lecture — 07
Encapsulation

Today we shall discuss about a very important object oriented concept, it is called
Encapsulation. So, our today’s topic is Encapsulation in Java. As we know the concept of
class is a basic things in any object oriented programming. So, we have to write program
in Java this means that we have to write a set of classes. All classes than can be used to

create objects and this way the object orientation is possible.

So, today we will discuss about the basic concept of class which basically can be
achieved with the concept of object oriented principle called encapsulation, and the

different elements that is possible in a class.
So, first let us clear the concept of class in Java.
(Refer Slide Time: 01:31)
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@ Concept of encapsulation

+ The object is at the core of Java programming.
* Java provides the concept of class to build objects.
* A class defines the shape and working of an object.

* The concept of class is the logical construct upon which the entire Java
language is built.
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As I told you that class is a basic building blocks in any Java program that mean using

the class you can write the entire Java programs.
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@ What s a class?
* A class is a group of objects, which have common
properties. Ficlds
* It is a template or blueprint from which objects are
created. Methods

* Itis alogical entity.
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Aclass in Java can contain: )
Blocks

* Fields

* Methods Nested Class
* Constructors

+ Blocks Interfaces

Nested class(es) and interface(s)
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So, class basically what exactly a class is? So, a class in fact, is a template; that means, it

is basically gives a framework of an object.

Now, how an object can be described? So, in order to describe an object we need many
elements part that object. So, the elements which are very important in any objects are
called fields, the methods, constructor and sometimes special items called blocks and
also class within a class called the nested class. And another important concept also can

be included in an object is called the interface.

So, mainly there are 6 different items to be incorporated in a class. Now fields and
methods little bit we have familiarity in our last few programs, but other 3 things like
constructors and then interface and everything is not known to us at the moment. So, we
shall on all this thing slowly. In today we will basically discussed or emphasized on field

methods and constructors these 3 things.



(Refer Slide Time: 03:29)

]0 General siructure of a class
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So, now a basic structure in its simplest form will look like which is shown here. As we

see in this fragments of the programs is a basically pseudo program not exactly the

program. So, any class can be defined with its own unique name.

So, it is called the class name usually it is given by the user, so user defined name. So
here so this is the name of the class that you have you are going to build, so these are
name. And then it consists of 2 things which is mentioned here as you see a set of it is
called the fields or member elements. All are member elements method also a member

elements the particularly it is called fields and other is called the methods.

So, fields and methods are 2 very important things in any class. A class can consist of 1
or 0 or more methods and 0 or more fields. There is quite possible that a class does not
have any fields also possible that a class does not have any methods, but which is really

not useful is an useless thing without any fields are any methods anyway.

So, logically a class have 0 or more member elements fields and methods. So, fields is
basically same place of his form is basically reference variables or some primitive
variables then its objects. And other name of the other variables that can be define and
then methods are basically the operations which are possible to manipulate all the fields
variables are there. So, these are basically called data in a class and these are basically

called operations in a class. So, these are the 2 things data and operations when they are



[FL] together it is call encapsulation which you have a little bit learn in our previous

lectures.

So, here encapsulation means data and operation are to be put together.

(Refer Slide Time: 05:58)

]e.luva class - An example
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So, this is a basic structure of the class and let us have a very simple example. Now
suppose a circle, a circle is an object. So, there are number of objects all the objects are
different, because of its own centre location as well as its radius, the 2 circles are 2

objects, they are having either centre location or radius or both are different.

So, such an object can be defined by its own class. So, here is an example how a class of
type circle for you look like this. So, this basically if this is the name of the class a circle
in this case the circle has 2 fields, one is declared as float type the radius r and another 2

fields are also declared as float type x and y namely the coordinates of the centre.

So, here as we see a circle is defined in terms of 2 data, centre location x and y and then
it is radius. So, this basically completes the definition of a circle. However, in this
definition we have not included any method, if we in if we include some methods in it, it
will basically makes a sense. Now let us see how the different method that is possible in

this definition.
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]o Adding methods to Circle class

louble circumference () {
return 4 wry
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So, here the circle class that we have discuss just now has been augmented with 2
methods. The name of the methods as we see here one method is called circumference
another method is called area. This means these are the 2 operations which can work
with if the radius is given to this method. So, they will these 2 methods will be able to
calculate the circumference of the circle using this is a formula and area of the circle
using the standard formula So, here of course, r is in use; however, other 2 variables

mainly x and y is not in use.

So, we can pair some other methods to utilize x y as well as both all x y and are there any
others details description of this things will take the program little bit lengthy, we just
now ignore it. And we will discuss a detail usage of all member elements, all fields in
using some other operations or methods. Anyway, so this basically gives one a form of a
class called the circle having 3 different fields x y r, 2 methods namely circumference

and area. So, this way we can define the object the class namely circle here in this case.
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@ Declaring object of type Circle class
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Now, let us see what is the uses of this class. Now once you declare a class circle, we
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shall be able to use to declare its objects.

So, suppose this is the definition, suppose this is the definition of your class which we
have already discussed it and then we can use it to create objects. So, for these things we
can create our main class program. So, here is the idea about the main class program we
dip. So, this is the class defining the circle category and here is another class we are

defining which is our program.

So, here we are defining the program. The name of the program is the name of the
program in this case is circle demo 1. So, we have given the name of r 1 and we have
already familiar to the main class declaration by virtue of public static void main string
args. So, this is the usual statement to declare a class as a main class using the main
method, and here you can see we have we have declared one object. We give the name of
the object as ¢ and the new is basically the usual operator who is basically create an

objects of type circle.

So, this is the standard sentence that you should follow to create an object of type in this
case for example, of type class. So, the object namely c is created here, this object ¢ is
created, once c is created we can use its different member elements, namely the different

fields and then also its method.



Now here we see the ¢ dot x basically implies that it is the element x for the object ¢
likewise ¢ dot y, ¢ dot r and the values for this fields has been initialized as 0.0 for x 0.0
for y 5.0 for r. So, this basically gives an initialization of an objects why are the centre is
located 0 0 and having the radius 5. So, this way an object is now created with its value
in it. Once the object is created then we can use its method to do certain operation. For
example, in this case we use ¢ dot circumference that means, for the object ¢ we call the

method circumference; that means, to return the result of its circumference.

So, whenever we call it, it basically use or use this code to calculate the circumference of
a circle whose radius is r. In this case it will calculate the circumference of the circle
whose radius is 5. Similarly, in the next statement it will calculate area of the same circle

¢ and the result will be printed using system dot out dot print | n.

So, this is a one method, this is a one class call the main class who is basically creates an
object of type circle and the name of the object is ¢ and for this object we can access the
different elements fields and methods. Methods are basically operations on the data
which is there in that objects. So, this way we can use a create objects. Now with so, in
this example, we have created only 1 objects, but it is quite possible to create the

multiple objects having a class definition ready.

(Refer Slide Time: 13:41)

B Multiple objects declaration
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So, in this example we can see how we can create more than one objects using the same

concept that we have learned just now. So, here if we see ¢ 1 and or ¢ 2 are the 2 objects



created a using this concept new and that these are the 2 objects of type circle. And so,
here we see these the initialization of the first circle having centre at 3.0 and 4.0 radius
5.0 and this is the initialization of the another circle whose centre is at minus 4.0 minus
8.0 and radius is 10. So, the 2 circles are now built, 2 circles having the 2 centers 2

different radius have been built. So, the 2 circles are created.

Now, once the 2 circles are created, we can call the methods in them. So, for example, as
we see in these 2 statements system dot out dot print 1 n, we use the circumference
method to return the circumference of the circle ¢ 1. In this method we see area of the
circle ¢ one in another statement we use the same thing, but for the circle ¢ 2. So, we just
now learn about how the multiple objects in this case 2 objects can be created and all

their member elements can be accessed in from the program.

So, this is the concept about creating multiple objects. And now we will discuss about if
we can include more than one classes in a program So, our next example is towards this

So, we will discuss about multiple classes declaration in a program, in a Java application.

(Refer Slide Time: 15:49)

]0 Multiple classes in a program
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So, multiple class for example. Already you have learn about the circle class, how a
circle class can be created and thereby different objects of it can be used. Now, so this is
a circle, now suppose another objects say is a quadrilateral it or a rectangle just we want

to create it.



Now, so this is suppose example of key white and it is basically define with 3 parameters
height, width and depth. Now so this is an object like circle right, it has that 3 member
elements and definitely it has its own method. Now let us see how we can define a class
for this kind of object Quadrif (Refer Time: 16:44) here in this case. Now this is the class
definition for this objects and we need the name of this object as a box and as we see the
class box content 3 data and then it has 2 methods; one is called area and another is
called volume. So, a by means of area method if the width height and depth is given to us
we shall be able to calculates the area total surface area of the box and given this width

height and depth we will be able to calculate its volume, this is a method for calculation.

So, these are the 2 methods and the 3 member 3 fields to define these objects. So, now, 2
different classes are defined. Now this after the definition of these 2 class. Now let us see

how we can utilize this class definition to in our program.

(Refer Slide Time: 17:54)

5 Multiple class objects
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Now, here is the program who is basically use more than one class in the program. So,
the name of this class let it be multi class demo we get this is because, it is basically is a
program which use the different classes that we have just notify. And here you see the 2
declaration circle ¢ equals to new circle this basically creation object whose name is c. In
the next statement, we create another objects called b of type box. So, the 2 objects are
created, once the 2 objects are created now definitely we have to give the value to this

objects because they are created without any specific value in them.



So, we have to initialize objects. So, for the initialization as we see here these are the
statement that basically initialize the circle objects for its X, y and r value in. So, you can
see ¢ dot x implies that it is a x value for the object ¢ like, likewise the object b is
initialized with its 4 different values namely width 3.0 and then height 4.0 and depth 5.0.
So, the objects is now initialize with its member elements data and now we can access

the operations which are defined for each objects in their corresponding classes.

So, here we can see in this 2 statement, we access the 2 methods which are defined in the
class circle, namely the circumference and area in another statement. We access the
method area, but it is defined for the class box and another is volume also define for the
class box. So, the operations in each objects are now accessed once they are objects are

created.

And so this way we can utilize the different elements, the different classes which we can
define; one thing is that all the classes that we have define we can store in one program,
one file in this case, for example, the class circle and we can store in the program file
after this class circle we can write the program or the quotes for the class box, they can
be placed one by one and then finally, the main class. So, main class is here multiclass
demo can be written and all this thing, 3 classes, the class says for the class definition for
circle class definition for box. And finally, multiclass demo it is called the main class
who is basically creates objects defined by the different classes can be used. And all this
things can be stored in a file the name of the file should be same as the name of the main

class.

So, in this case multiclass demo dot Java should be the name of the file. So, once all
these things put together and you set the file as multiclass demo dot Java, your program
is now ready and you can compile it and then run it. And then once you run the different

result as per the main method will be executed and you will be able to get the output.
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@ important notes

. There should be a class which contains a method main (). This class is
called main class.

2. There should be only one main class.

3. The name of the program file should be same as the name of the main
class followed by .java as an extension,

4. If there is no main class, then there should be compilation error.
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So, this is a concept we have learned about that how we can create the class and how we

can create the different member elements namely the data and operations in it and how
the different classes can be used to instantiate the create objects. And finally, using those
objects how we can solve many problem. In this case we can create a set of class a class
circles or a set of boxes and for a circle and boxes we can create the different geometrical

parameters like area volume pay then circumference accepted etcetera.

Now, so here are few things that are you want to highlights it. So, there are 3 classes in
the last example that we have considered, out of this 3 classes 1 class is called the main
classes, which we have told many time. So, main class is because it includes the main
methods. So, if you want to run a program successfully, then what about the classes are
there they should be there and there should be one class called the main class which
includes the main method. And of course, in one program only one main class that mean
one class with main method should be, you cannot have 2 classes and in both the classes

again main method it is not allowable.

So, you cannot do that and the main class method should be safe as the same name of the
main class name, but extension should be dot Java which is already there. Now if you
have any program without any main class. That means, there is no main method in any

class then this program cannot be compiled.



So, execution is also not possible, if it is not compiled execution is no I am in question,
so that is not possible. So, you should have one program one file; the main class should

be there this means that should include the main method.

(Refer Slide Time: 23:42)
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@ Java program without main class

Name the file as Test.java.
This program reports compilation error as follows.

Error: Main method not found in class

Circle, please define the main meghod as:
public static void main(Strin
or a JavaFX application class r T end

Jjavafx.application. Application | = -
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Now, here is an example say suppose you have included 2 classes circle and then box
and then save them as you say tem tem dot test dot Java. If you want to compile it your
compilation error will be the output. So, you will not be able to compile it successfully
because. in this file test dot Jjava, there is no main class. So, this is one important thing

that you should consider. For example, if you compile this it will easily give this kind of

error on your terminal.

So, in that compilation error; that means, a class file is not created.
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Now, so we have discussed about class declaration, the different elements in it; namely
data and operations. There are many more operations we can include; in fact, there is no
limit. There is no limit on how many data should be put into a class, there is also no
limitation how many method should be placed there inside a class but depends on as per

your requirement you should include as many data as many methods in the in a class.

Now, let us extend the definition of class circle little bit in a detailed manner. Now
whatever the discussion that we have discussed here in this, I just want to include one

more method all these things you have already learn previously.

Now, in this class declaration I use one more method in it, the name of the method is set
circle and you see in this method it has 3 parameters. In all the method that we have
discussed there is no parameters in them, only they are name of the methods without any
arguments, but here we declare 3 parameters namely a b and c. Now these 3 parameters
as you see from the quote this basically the value a will be assigned to x that mean x y

and z will be initialized by these 2 3 variables.

So, set circle is in fact, is basically to initialize the object initialize an object circle. And
here is an example so this example if you see these the main class, the name of the main
class is the circle demo 3 and this create 2 objects ¢ 1 and ¢ 2 and using the safe circle we

can initialize this ¢ 1 and ¢ 2 objects as the x y 3.0, 4.0 and radius 5 point zero for the



first and minus 4.0, 8.0 and 10.0 for the second and all this things are as usual. Now you

can see, the sets circle method is basically initialization attempt.

Now, this initialization in Java is possible in more pragmatic way. We will discuss about
are the different way this object can an object can be initialized the concept is call

constructors. So, we will quickly discuss about the concept constructor now.
(Refer Slide Time: 27:01)

@ Constructor for automatic object initialization

1. It can be tedious to initialize all of the variables in a class each time an
object is instantiated.

2. Java allows objects to initialize themselves when they are created/
declared.

3. This automatic initialization is performed through the concept of

constructor,
p

) ' NPTELONLINE
IIT KHARAGPUR CERTIFICATION COURSES CSE

So, constructor is basically the concept of automatic initialization and the idea it is that
whenever an object is created this method will be called automatically. So, it is way no
need to call it explicitly. For example, the method circumference the area we have to call
it explicitly for an object, but this method whenever object is created automatically it will

be executed.
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o Constructors - Some properties

1. Aconstructor initializes an object immediately upon creation.

2. Constructor in Java is a method.

3. This method has the same name as the class in which it resides.

4. Once defined, the constructor is automatically called immediately after object is created.
5. Constructor is a method which has no return type.

6. In fact, the implicit return type of a class constructor is the class type itself. fis &
Al
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7. Constructor initialize the internal state of an object.
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And so, for the constructor is concerned, it has few specific things to be considered.

So the name of the constructor should be same as the name of the main class method or
the class right. If you want to declare a constructor to initialize an object of a class the
name of the constructor should be same as the name of the class and it should not have
any return type. And constructor is basically used to initialize the internal member

elements in it.

(Refer Slide Time: 27:56)

Constructor : An example

raturn ¢ ey

toubile ared (4
ratumn [0/ ) oo

tring args{)){
3.0,4.0,5.0)

{=4.0,8.0,10.007

+ cl.circunteronce ()} ;

" 4 cl.areal)):

+ o2

«circunference (h};

+ c2areal)):

NPTEL ONLINE
CERTIFICATION COURSES

R RN A SR V)



Now, let us have an example and this is a simple example as we see this is a class circle
as we have already created earlier and this is a constructor write it basically similar to the
set circle but the method code is like this one. So, this is basically set circle we have to

call it explicitly but this method whenever it is equal we do not have to call it.

Now, let us see how we can use it in our program and this is a one program who is
basically use the constructor and here you can see here. So here we can create an object ¢
1, ¢ 2 and when we call it then we call who is the parameters. So, 3.0, 4.0, 5.0 are the
parameters which has been used to call it; that means, the circle object is created, we
pass the values, the constructor will take this value and pass it to the ¢ 1 objects and then

¢ one will be initialized.

So, this is the initialization and one more thing there is little bit mistakes in the typing,
so, all these are the capital C, you should note it anyway. So, these are circle class for
example, here is a capital is a typing mistake anyway. So, the objects are created using
the constructor in this case and the rest of the things are the previously discuss concept as

we have already have.

(Refer Slide Time: 29:25)

@this keyword concept

1. this isused to reduce name-space collisions.

2. Sometimes a method will need to refer to the object that invoked it.
3. To allow this Java defines this keyword.

4. this can be used inside any method to refer to the current object.

5. Thatis, this is always a reference to the object on which the method
is invoked.
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Now, so the constructor that we have created and now there is a special use of particular
keyword is called this keyword. We just want to use it this is a special keyword to

resolve certain name collision.
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Constructor : An example
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I can discuss about an example, so that I can discuss it. So, in this case a this is the
simple things that we have discuss set circle and here is the constructor that we have
already discussed earlier. And suppose this constructor is defined, who is the parameter
like this one. Now this means that the x value will go to this x value, but this x and this x

should be should not be the same actually.

So, the in order to make it distinguish, so what we can this that we can use this keyword.
So, these dot it is means that this x, here these dot y means that these y and these dot r
means that these r. So, by means of using this we can specific specifically mentioned that

this is the member elements belong to this class itself.

So, this means it is belong to this class the current class. So, this way we can use it.
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]o Muttiple constructors

1. Sometimes, it is necessary to initialize an object in a number
of ways.

2. Java allows his using the concept of constructor overloading.
3. Inother words, Java allows to declare one or more constructor

method with different lists of parameters and different method
definition.
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Now, so then rest of things are the same and the concept is called multiple construct. So,
we have discussed about the constructor concept, which basically used to automatically
initialize and objects. Now we will discuss that in a class even you can define more than
one constructor. So, more than one constructor is basically helps the Java programmer to
initialize an objects in a multiple ways. This concept is called the multiple constructor or

called the constructor overloading.
(Refer Slide Time: 30:58)

@ Constructor overloading : An example

soble clrcunferancs f) [
et ¢ U7 !

ble ares() |

Eeturn {00/ )0t

Name the file as CircleDemo6.java s

NPTEL ONLINE DEBASIS SAMANTA

IITKHARAGPUR CERTIFICATION COURSES CSE
ITKHAI & o 2 ¢ 4 = & # @+ 5 B O




Now, let us have a quick example about the constructor overloading concept. In this let
us look at this program. Here we can see this is a one constructor we have defined; this is
a one constructor we have defined. So, constructor number 1 and this constructor has the
3 input as a parameter and initialize the elements in the object like this way and in this
constructor we only pass the radius r, but others r default value at 0 0. So, this is the
second way of constructor and here we initialize in terms of another objects c. So, this is
a another way of constructor 3 and here it is also default constructor without any

argument v.

So, this means that an object can be created without passing any value with only one
value who is passing an object of types circle itself and sometimes passing 3 different
value. So, these are the 3 different way; 4 different way rather the way an object can be
initialized. Now here is an example you can see, how you use multiple constructor to

initialize the objects in different way.

So, this is the initialization of objects passing 3 values to it. Their initialization using
passing only one as a radius and these basically if ¢ 1 is known this one; so this mean ¢ 3
and c 1 are basically the 2 objects having the different or same member elements called
rakes y and r and here is the ¢ 4 is a another object initialize creation without with a
default value default constructor; that means, all values are 0 0 and radius is 1 in this

case.

Now, we can see how using the constructor or the overloading constructor concept, we
can initialize the object in a different way. So, this concept is called the constructor
overloading and then all the different object can be accessed they are main method can
be accessed as usual in the previous example that we have discussed about it. So, this is a

concept of constructor overloading.
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@ this keyword again

I. There is a specialized use of this keyword that arises when a class has
multiple constructors.

2. Inthat case, this can be used from one constructor to invoke one of the
other constructor of the same class.
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And there is again one important use of the keyword this I just want to discuss this with

an example.
(Refer Slide Time: 33:18)
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Othis with multiple constructors : An example

ircle (double x, double y, double r)f

this.y = ¥/ ERis.y = y; EMAE.EP = )
}
Circle (double r}{
this{l.0, . B0
b Note:
”;JI‘: : el ) 1. There is a very imporiant restriction on the this syntax.
sfc.x, .y, €.ri ’ . b
} 2. It should appear only as the fist statement i a
Circle O constructor,
this{’.0, . ih
1
ble ¢ mlorence(){
return or;

ubla ared()(
returs {00/ 7)*rer;
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So, you can see this example here. So, this constructor can be used to reference the
method itself as 1 told you. For example, this is the constructor circle that we have
discussed circle and we pass this x and y. We have already learned about that this dot x

equals to x and everything like that.



Now, there are few more use of these which is highlighted here illustrated here, I will
discuss about. Now here if you see this and then the input parameter that mean these in
this case the constructor of this class. So, here basically constructor of discussing the first
constructor in this constructor; and we call this constructor with the value these 0 0 and r
but it takes only input as r as a constructor. So, this constructor circle will called which in

turn, call this constructor to initialize it in terms of 3 different values.

Similarly, this is another constructor which use again these operator here these. And then
it basically, takes the value from this circle ¢ and initialized this as this one and this is

another example by is a default constructor without passing any parameter this one.

So, this is another example of this. So, this is basically use for the 2 purpose to resolve
the name space; that means, in the same name or variable if it is used then by using this
dot the we can, so resolve that who which name basically it implies. So, this is the idea

about the constructor and multiple constructor rather.

(Refer Slide Time: 34:58)

Questions to think...

+ How Java developer makes the language
simple compared to other language?

* Are there any specific things in Java, which a
programmer should aware about those?
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Obviously there are few more questions that will be discuss in our next class. So, we
have mention earlier that Java is most simple language. So, why it is simple compared to
other languages like and then another thing is that there are many detail things is things
need to be learned prior to experience our good I mean a programming. So, we will
discuss about the specific some few important things in Java, which needs to be learned

very carefully. So, in our next lecture we should plan it.



Thank you very much.



