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* Programming Paradigms

® What is unstructured programming?

® What is structured programming?

® Whatis P dural (Fi ional) F ing?

® What is OOP Object Oriented Programming?

* Programming Paradigms

® Programming paradigm is a way to classify programming languages
according to their style of programming and features they provide.

® There are several features that determine a programming paradigm
such as modularity, objects, interrupts or events, control flow etc. A
programming language can be single paradigm or multi-paradigm.

* Unstructured Programming

® Unstructured programming is the oldest paradigm and is
still in practice.

® It mainly focuses on steps to be done and works on the
logic of “First do this then do that”.

® It defines a sequence of statements in order of which the
operations must take place.

® In unstructured programming, the control flow is explicit
and depend on collection of GOTO statements.

® unstructured programming lacks the support of modularity.

Example
10 OK = TRUE
20 On Error GOTQ 100 ——— 100 OK = FALSE
30 Open File ™ 110 GOTO 40

40IF OK GOTO 70
|: 50 Display Error

60 GOTO 90
70 Read File
80 Close File
90 Exit Functior

e Structured Programming

® It can be defined as a programming approach in which the program is
made as a single structure. It means that the code will execute the
instruction by instruction one after the other.

® It doesn’t support the possibility of jumping from one instruction to some
other with the help of any statement like GOTO, etc.

® The instructions in this approach will be executed in a serial and
structured manner. The languages that support Structured programming
approach are: C, C++, Java and C#

Example structured vs unstructured

program frag ments, the ficst is structured, while the secaml

Structured: Unstructured:
1F xe=y THEN IF x>y THEN GOTO 2;
BEGIN z im yex;
2 i= y-x; q = SORT(2);
q :=8QRT(z); COTO 1;
END 2: zi= x-y;
ELSE q:=-S0RT(z);
BEGIN 1: writelniz,q);

2 1= -y
q i= -SQRT(z)

WRITELN(z.q);
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The main two approachesare:

Procedural vs. Object-Oriented

Object Procedure
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Programming PrOgramming
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Procedural Orlented Object
Oriented Programming

Programming
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* Procedural /Functional Programming

® Functional programming paradigm is completely different
programming approach.

® Functional programming uses a combination of functions
calls to drive the flow of the program.

® The result of a function becomes the input to another

function.

Main Progom k
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Examplo Returnly\pe Method Name e
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Mo P Tl g raxi@at %, fne®
i
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greatest common divisor (Python) return x;
ot ‘:i”'v'__'[', == ged(63, 0) llae ¢ e
r m':“' L -6 “ return y;
return gedly, x %y PRt L 1
R }
¢ OOP Object Oriented Programming
Object-oriented

® Object Oriented Programming paradigm is widely pregramming

practiced programming paradigm. [Wcomim . [
® It is based on the concept of objects. Objects are real He ik

world entity.
® Everything present around us is an object. FrontanEs

Erriail Verit

¢ Every object has two important property attribute (data) Address ui.

and behavior (function).

L Ot B

[ mara | [ mars |

Conmmumication ¢ Bottom-Up
[ mmeTion ANCTION | O

A = p
= [ para / 600
4 [ FuweTion | [
— (XX X XX}

Organization of data and function in Q0P

HW.
Whatare the main differences of the following two approaches?

Top-down Approach Ve Bottom-up Approach
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* OOP Relationships
One of the advantages of Object-Oriented programming language is code
reuse. This reusability is possible due to the relationship between the

classes. Object oriented programming generally support 4 types of
inheritance , association, composition and

Lec?
* OOP Relationships

® Whatis relationships ? relationships that are:
aggregation. All these relationship is based on "is a" relationship, "has-a"
relationship and "part-of" relationship.

® Association relationship
e Aggregation and Composition are a special type of association and differ

only in the weight of the relationship.

® Aggregation relationship
e Composition is a powerful form of “is part of” relationship collated to

® Composition Relationship
aggregation “Has-A”.
e In Composition, the member object cannot exist outside the enclosing class

® Inheritance relationship
hile same is not true for Aggregation.

* Association in object oriented programming

Association is a semantically weak relationship (a semantic dependency)
between otherwise unrelated objects. An association is a “using” relationship
between two or more objects in which the objects have their own lifetime and

Aggregation there is no owner.

Asgoiaon

z.. oy
>\ @paddens Ty

Snang)

Composition

3- Composition (C:s$3)

2- Aggregation (&ill)

ip both entities are interdependent

Aggregation is a special form of association. It is a relationship o . i
between two classes like association, however its . G is a "part-of" In
a directional association, which means it is strictly a one way of each other for example “heart is part of body. Heart is a part of each body and both are dependent

S-A

on each other. (ownership).

Composition implies a relationship where the child cannot exist independent of the parent.
Example: House (parent) and Room (child). Rooms don't exist separate to a House.

e

Example1

A car needs a wheel to function correctly, but a wheel

doesn’t always need a car. It can also be used with the

bike, bicycle, or any other vehicles but not a particular =
car. Here, the wheel object is meaningful even without
he car object. Such type of relationship is called UML o

egation relation.
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Lec3
OOP Relationships cont.
* Inheritance (<)
* Relation types

» OOP Concepts (alis) part |

® What are the main concepts of OOP

® Object and Class
¢ State and behavior

® Examples

Examplel
E e
= Akt |
= ot o |
A cosmar
= amve
= Operstm
15 it Empbo s A camvecer
p—— = Asrtna
= o = Dearaors

Classes and Objects
® Classes and objects are the fundamental components of OOP’s.
* Often there is a confusion between classes and objects. In this lecture, we try
to tell you the difference between class and object.

| Animat}

[

- DN
Objects of Anwmal class
T 3
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« Inheritance (<))
Inheritance is “IS-A" type of relationship. It meansthat it creates a new class by using existing class

code. It is just like saying that “A is type of B”. For example:
Apple is a type of fruit, so Apple is a fruit. Ferrariis a type of car, so Ferrariis a car.

Reuse (reusability) 15l 1 sl plasin) sile]

* Relation Types

ONE-TO-ONE RELATIONSHIP

Fason 1 s ey T

e ey

* Whatis class?

® A class is an extensible program-code-
template( blueprint prototype) for creating
objects, providing initial values for state
(member variables) and implementations of
behavior (member functions or methods). It
defines the variables and the methods (functions)

common to all objects of a certain kind.

Syntax
class class_name

{
member variables;
member methods or functions;

Write examples of classes from Real World
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* What is an Object?

An object is nothing but a self-contained component which consists of
methods and properties to make a particular type of data useful. Object determines
the behavior of the class. When you send a message (function call)to an object,
you are asking the object to invoke or execute one of its methods. From a
programming point of view, an object can be a data structure, a variable or a
function. It has a memory location allocated.
Syntax

class_name s = new class_name();

b S P

&. Write examples of obje

® Aclass is a prototype whereas an object is a instance
of aclass.

*  Whatis the

Let's see some real-life examples of class and object in

Difference java to understand the difference well:
Between
A Class: Human Object: Man, Woman
ObjeCt & Class: Fruit Object: Apple, Banana, Mango, Guava wtc.
Class? Class: Mobile phone Object: iPhone, Samsung, Moto

Class: Food Object: Pizza, Burger, Samosa

* Different point of views
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Characteristics of Object

State
 Megreseats the dets
ol 4a objnet
Behavior
Tageveanis e bebanior of mn
abject sch ax degosit,
withersw,

Identity

11 e amacs intarnansy Sy the SeM
1 ety aseh object nicuety|

» The differences between object and class:

Cla 5a ! ueprint or template !rom W!IC! o!]ects are

SS
creater
Class is a group of similar objects.

Class is a logical entity.
%assss é%u%eéﬁﬁd using class keyword e.g.

Class is declared once.
Class doesn't allocated memory when it is created.

T

clgggeklesy%](l)}/ dt:me way to define class in java using

How to convert
real life entity
to object?

Vst v
Wt
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So far, we have defined following things,
Class - Dogs Béf:: A an
i mareer
Data members - size, age, color, breed, etc. c“CIE
RACTERISTICS ] olor
:(me'»m I 5‘,.7\/\ COMMON ACTIONS Methods- eat, sleep, sit and run.
 Size g ~Eat o~
e e Tir e ()
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Now, for different values of
data members (breed size,
age, and color) in Java
class, you will get different
dog objects.

Breed « Neapoitan Masté
PG ]
5 yers 9
. Color - Bck State and behavior
e .
e et are the basic
-1 . -
foles P o properties
Eat() 3
Sleegl) of an Object
it
Kund>
Broed = Chow Chow
Giom = Midaan
fge = 3 years
Celor = ~
subscription Pp—
* State tells us about the type or the value of that object whereas behavior tells PR -
tles: String
us about the operations or things that the object can perform. wkﬁlr&wmrﬂw P
number: integer
For example, let’s say we have an Object called car, so car object will have color, povy TRy
engine type, wheels etc. as it’s state, this car object can run at 180kmph, it can "_‘:‘::",}l*"’“ doring. lwek SwLevel) A
turn right and left, it can go back and forth, it can carry 4 people etc. These are its
behaviors. | o
2 (lass notation
® In object-oriented programming, a class is a template definition of the method
Name
s and variable s in a particular kind of object . Thus, an object is a specific
instance of a class; it contains real values instead of variables. The class is one of Afroute(s) = = -im: Jangh :
Lt ]
peration(s) — ] Siepeiana

the ideas of object-oriented progi

Class wilhout signcture
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Lec4
1. Defining a class

Access Modifiers in Java

{ ion of variable { Variables )

« D

*  Methods Types (kinds)
*  Special method main
Declaration of Methods
*  Creating an object
Message Components and Passing

P Concepts (a#ls) Part2

* Encapsulation

® Abstraction

® Inheritance

® Polymorphism

® The class in general is an Abstract Data Type (ADT).

* Examplel
Consider a real-life example of a man driving a car.
The man only knows that pressing the accelerators will
increase the speed of car or applying brakes will stop the
car, but he does not know about how on pressing the
accelerator the speed is increasing, he does not know about
the inner mechanism of the car or the implementation of
accelerator, brakes etc. in the car. This is what abstraction

IS..

* Example2
We all know how to turn the TV on, but we don’t

need to know how it works to enjoy it.

» Encapsulation

* In encapsulation, the variables
of a class will be hidden

l-«««-ﬁ!g:

(private) from other classes and
can be accessed only through
the methods of their current
class. If they need to be
accessed from outside a class
then the method should be

public.

Ercopswletion aed Bata Hidig
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» Defining a class

* How is a class defined?

® How is a variable member declared?
* How is a method (function) defined?
How is members accessed?

How is an object created?

® what does message pass mean?

Applying practical examples using NetBeans (Lab)

» Defining a class

Defining Classes

The basic syntaxfor a dass definition:

ciass ClassName

[fields declaration]
[methods declaration)

Example 3
Access Modifier Class Name.
\J A
public class Vehicle {
Data Hiding
Class Members " /
Instance private int doors;
Variables » private int speed; €———— Class Body
private String color;
Class Members . Y
e |, public vm‘d run(){ ‘
Method in wethod implementatio
}
}
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detaunt

ClassA

Packagel

Methods Types (kinds)

Kinds of methods in Java

Predefined methods

User-defined methods
(Programmer-defined methods )

]
i
| 3

&

Static methods
(Class methods)

Declaration of Methods

*A method is a block of code which only runs when it
is called. You can pass data, known as parameters,

into a method. Methods are used to perform certain
Example 4 actions, and they are also known as functions.
return-type nwith name  parameter-list
»
|
modilier 4

?ﬁ [t 8 (R IEN) Method header
# sy
raturn k;
whs

——+ body of the mathad
returm y;

9/4/2023

Declaration of variable members (Instance Variables )

Access Narme/
Modifier Type Identifier
l‘ Statement
doorse—  gng
SubClase
A2
Package2
» Special method main
It is a java main method . ‘ﬁ L h -
INFPORFA Nt

Makes it class method so that it can be
called using class name without creating

Name of the method
an object of the class.

which is called by JVM.

main(String[ ] args)

To call by JVM from ain method does not The main() method
anywhere return value to JUM.  accepts one argument

of type String array.

Creating an object

Automatically Calls
Name of an the
Object Constructor

!

Rectangle myrect

1

Class Name

new Rectangle();

Dynamically
Create Object
using new
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* Message Passing

* Message Components

A message is composed of three components:

1- An object identifier.

2- A method name.

3- Arguments (Parameters) Gk
Sering Telephore

‘What is Abstraction in OOP?

Al i in ("

® Abstraction is selecting data from a
larger pool to show only the
relevant details to the object.

oA (mall 0 el gl g Jeladl

ek

® In Java, abstraction is accomplished using Abstract
classes and interfaces. It is one of the most
important concepts of OOPs.

Example 6
Define a class called Time which has three integer members :

s for seconds
m for minuets
h for hour
Solution (Jadt)
public class Time{
private int s,m,h;
public void set(){---}
public void print(){...}

}

9/4/2023

Example 5
What exactly does the statement mean in code?

public class A { Il starting of class definition

public void methodA() { }  //this is a class body (definition)
} /1 Ending of class definition

public class B {
public void methodB(intz) { } // this is a class body (definition)

}
public class C {
public static void main(String [] args) {
Il ais an objectand Ais an abstract data type ADT

Aa=newA();
B b=new B();
a.methodA(); h.method77); Il message passing

/

2

( Encapsulation

Abstraction

Abstraction .. Encapsulation

Example 7

Define a class called Date which has three instance
d for day a
m for month Write either true or false and why?
y for year
Solution (Jad) 0
public class Date{

p!
privateint d,m, y; w
0 | privateint d; privateint m; inty;

Q privateintd; m; inty;

0' privateint d, privateint m, privateinty; |

private int d;
private int m;

private inty;

public void set(){---}
blic void print(){...}
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Lec5
* Examples for defining a class
* Examples for crating an object
* behavior and state
* defining more than one object
* defining array of objects

The next figure shows two more counters with 2 and 7
numbers. counterl and counter2

Example 2
Depending on Example 1, define one counter and print its final value

blic class Main{
blic static void main (String [] args){

ounter ca=new Counter():
ca.add();
System.out.printin(ci.get_number());
O
o

(I Object | [ Object | number_|

a ox2 a o

Oo,
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* Example 1
let us consider the example of counters (<lalaall).

A counter is a device that keeps account of the number of times an
event has occurred. It has two buttons: an initialize button
(&8laY) 4adl) ) 3) that resets the counter to 0, and

an add button (4d.=Y! ,3) that adds 1 to its present number as shown
in the following figure, It has a counter with a number 10.

&\; g initialize  add

instance variable The fileis
Counter.java

private int number; <y
// method to increment counter by 1 After compilation
correctly,

Thefileis

Counter.class
// method to initialize counter by 0
// method to return counter number

You should note that_the order of methods within a class is

not important but the order of calling them is very important.

Example 3

Depending on Example 1, define three counters and print their final values

ublic static void main (String [] args){

Counter c3=new counter():
Object | number |
a °
= °
3. initial();c3.add();c3.add();c3.add();
a °
System.out.printin(c3.get_number());
[ Object | number |
} (=) 012
i G
a o123



Example 4
Depending on Example 1, define three counters and print the summation of

their values

ublic static void main (String [] args){

€3, initial();c3.add0;c3.add0;c3.add0;
int sum;
sum=EaiGetIAUMBER)+c2.get_number()+c3.get_number();
System.out.printin(sum); 3

[ Object_| number [ Object [ number |

Example 6

Trace the following java projects:

 Object [ number |

I- a o
public class Counter{ @ ®
private int number;
public void add(){ number=number+1;} =
public void initial(){ number=0;} m
public int get_number(){ return(number);} @ o1

@ o2

}
public class Main{

public static void main(String [] args){ e
Counter c1=new Counter ();  Object [ number |
Counter c2=new Counter (); @ ox2
cladd(); System.out.printin(cl.get_number()); < o2

c2.initial(); c2.add(); c2.add();
int k=c2.get_number(); System.out.printin(k);

cl.add();

[obict | mamber |

ublic class Counter{

int number;

ublic void initial(){ number=0;}

public void add(){ number=number+1;}

public int get_number(){ return(number);}
 Object | number _|

a

public class Main()}{
public static void main(String [] args){

for(int i=1;i<=2;i++){

cl.add();
System.out.printin(c1.number);}

Counter c1;
cl=new Counter();
cl. initial ();
[ Object | number _|
a o121q0
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ample 5
ending on Example 1, define two counters and print the value of greater one.

ublic static void main (String [] args){

ap——————— e
else. System.outprintin(ca.get_number0);
(ovject [rumber |

@ ° a 01234
. o =3 e12

- [ Object | momber |
public class Counter{ @ )

private int number;

public void initial(){ number=0;}

public void add(){ number=number+1;}

public int get_number(){ return(number);}

}
public class Main(){ n T
public static void main(String [] args){

Counter c1;

cl=new Counter();

for(int i=1;i<=3;i++){

cl.add(; [Object_Tnumber |

a or23

cl. initial ();
System.out.printIn(cl.get_number());}

B

Example7

Define 100 counters using array of objects

(i [mumber ]

public class Counter{

i ) Clo] oo
private int number; ] e1
public void add(){ number=number+1;} 1 a
public void add(int n){ number=number+n;} e :
public void initial(){ number=0;} S B
public int get_number(){ return(number);} } :

Clog]l ©99

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

for(int i=0;i<100;i++){

for
cfi].add(i);
out.printin(c[i].get_number());} } }
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// class definition e HW.Lab

public class Calculate { // method to subtract numbers

publicint subract () {
// instance variables

intres;res=a-b;
H.W. — return (res); }
N . hod il
Resolve the previous example using three for loops one 4 /h:?ef g ;:;d(d T letms i 01 vt 373
N " o public int a
for creation, one for adding and one for printing. . [ ethiod to diideribas
publicint divide () { return(a/b); }
res=a+b; public void set(int x,int y){a=x;=y;} }

return res; }

* HW.Lab

public class Main {
public static void main(String]] args) {
// creating object of Class
Calculate c1 = new Calculate(); cl.set(49,4);

// calling the methods of Calculate class
System.out.printIn("Addition is :" + c1.add());
System.out.printin("Subtraction is :" + c1.subtract());
System.out.printin("Multiplication is :" + c1.multiply());
System.out.printIn("Division is :" + c1.divide());

P

- 4
i 3R D1



Lec 6
Polymorphism I (sticroymornnin)-Method overloading

* What is method overloading? 8
* What are method overloading types? '=

®
* How is method overloading implemented in Java? ‘l

e m

* Applying practical examples
using NetBeans

Without Method Overloading With Method Overloading
int add2(int x, int y) int add(int x, int y)
{
return(x+y): retumn(x+y);

int add3(int x, int y.int 2)

{
return(x+y+2);

int add(int x, int y.int 2)

retum(x+y+2);
}

int add4(int w, int x.int y, int z) int add(int w. int x.int . int z)
{

return(W+x+y+z); retumn(wx+y+2);
2. Data type of Parameters
For example:
public int add(int x, float y){-----} }
Y
add(5,7);

add(5,7.6f);
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* Method Overloading

Method overloading is a In order
eature that allows a class to have
more than one method having the
same name, if their argument lists
are different.

to overload a
method, the argument lists of
the methods must differ in
either of these:

Method Overloading in Java

Class = — : 5 Same Class

[ eethocins || wethocks | [Methorite .1

Four ways to overload a method:
In order to overload a method in valid way , the argument lists
of the methods must differ in either of these:

1. Number of Parameters

For example:

public int add(int a, int b) {---------- }
public int add(int a, int b, int ¢) {-----}
add(4,3); add(3,4,5);

3. Sequence of Data type of Parameters
For example:

public int add(float a , int b){-—---}
publie-intadd(floatbintay{—}

add(5.4f,9);


https://beginnersbook.com/2013/04/runtime-compile-time-polymorphism/

4. Number and data type of Parameters
For example:
public int add(inta, int b) {-----}

public int add(int a, float b, float c){----}

add(5,3.4f,5.6f);

Method overloading is an example of Static Polymorphism.

Points to Note (<idad)
1. Static Polymorphism is also known as compile time binding or early

binding.
2. Static binding happens at compile time. Method overloading is an
example of static binding where binding of method call to its definition

happens at Compile time.

Aﬂt\““" EASE

Example 2

Method Overloading -

int add(int a, int b) |
return a + bs

}

int add(int a, int b, int c) (
return a + b + c;

dd(3.8, 6.5) ;

]
double add(double a, double b) (

-IWIOI::
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Invalid case of method overloading:
When | say argument list
I am not talking about return type of the method,
for example:
if two methods have same name,
same parameters and have different return type,
hen this is not a valid method overloading example.
his will throw compilation error.

public int add(int a, int b) {
public float add(int a, int b) {---
public double add(int b, int a) {-----}

Example 1
class Cat(

OVERLOADING
publie vold Soundi|{

system.out.printin|"meo¥" ) Same method
; al Ll

name but
/foverloading method di"&f&nl
publie void Sourd|int num){ S
forint i-0; i<rziii)q paramelers

System.out.println( "meow");
1

1]
]

Example 3
public class DisplayOverloading {

public void disp(char ¢) { System.out.printin(c); }
public void disp(char c, int num) {  System.out.printin(c + " "+num); }
public lass Sample {
public static void main(String args[]) {
DisplayOverloading obj = new DisplayOverloading();
. . Output:
obj.disp(‘a’); obj.disp(‘a’,10);

13}



https://beginnersbook.com/2013/04/runtime-compile-time-polymorphism/
https://beginnersbook.com/2013/04/java-static-dynamic-binding/

9/4/2023

Example 5

public class DisplayOverloading3 {
public void disp(char c, int num){
System.out.printin("I’m the first definition of method disp"); }

public void disp(int num, charc) {
System.out.printin("I’m the second definition of method disp" );

Example 4
public class DisplayOverloading2 {
public void disp(char ¢)  { System.out.printin(c); }
public void disp(int c) {  System.out.printin(c ); }
}
}
public class Sample3 {
public static void main(String args[]) {
DisplayOverloading3 obj = new DisplayOverloading3();

}
public class Sample2 {
obj.disp(x', 51);  obj.disp(52, 'y’); }

public static void main(String args[])
DisplayOverloading2 obj = new DisplayOverloading2();
obj.disp(a’); obj.disp(5); }

Output:

Output:

public static void main (String [] args){

Example 6
Update the Counter class by overloading the add method by:
Counter ci=new Counter(); Counter cz=new Counter();
ca. initial(;c1.add(3); ... c1.add0;ca.add0;ca.add();
ca.initial();c2add();  c2.add(1);
System.out.printin(ca.get_Number();
System.out.println(cz.get_Number();

private int number;

public void add(int n){ number=number+n;}
Create two counters (objects) the
first one will increment by 3 and 1
the second increment by 1,then i
print ther vaues cama  cocrs (IR

A Al H.W. LAB
Define a class called B_Date which has 3 integer instance
- variables and two methods set and print, the set method has
M been overloaded:
set()
iy set(int, int ,int)
Use the above class to create 2 objects and print the details of

!
the older one according to its birth date year.




Lec7

e Constructor

¢ Constructor definition.

® The difference between constructor and method
® Constructor types

® Constructor Overloading

® Examples

4.4

Constructor Method

. ¥ ¥
‘ CONSTRUCTOR METHODS
Itis a block of code which ’ It is a collection of statements,
anewly created object, always return a value.
It does not have any return type. It may rotumn a value.
It's name should be same It's name should not be same
as the class name. as the class name.

* Constructor Types

call- ! inJava
all- -
)

Default
(by Java)

’
call b4
------- ! No argument
Program { (Explicit)
class 0 = new class();

Parametric

(Expllcil)/‘
0

- can’
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 Constructor Definition

* Constructor in Java is a block of code like a method that’s called when an
i ject i . Constructor doesn’t return any value
even void, the access modifier of constructor is public and its name is the
same as class name.

The basic format for coding a constructor:

public ClassName (parameter-list) {
Statements

* The difference between constructor and method
A method is used to ex| he behavior of an

object and may be forEnltlaIizing the state of
n object

al

The method is invoked explicitly (not
automatically by passing a message)

The method is not provided by the compiler in
y case.

The methods are members of a class.

= .
Sgnatures Lisks

\ putilic cless Turle A g
\ \{
\ N/ ve Canstructs & Turl ﬁa?in the wrld w

| Ypublic Turtie{World w)
\ { " Implementation nat shayn * }
\

|

\ /=* Constructs a Turlle chject i coodinates x and y in he world w.- /
pablic Turtlefint x, int y, World w)
1 Implementation not shown 0}

t
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ipllhdm Mychass | public class Bike{

| vt o e Example 1: public void print(){

s System.out.printin(“Bike is created”);
B

" public class Main{

public static void main(String args[]){

Ilcalling a default constructor

Bike b=new Bike(); b.print();

- Default constructor
ol el M |

oM st il i Soring ] s

My sb-mew Myrluis
onstructor that is automatically generated - -

y the compiler in the absence of any "
1 | Myvtasgona ° g

programmer-defined constructors which is
Mska jorvs

usually a nullary constructor.

In computer programming languages,

e term default constructor can refer to a

® All Java classes have at least one
constructor even if we don't explicitly pivain b g e
define one. The compiler automatically il Myclasil, | I ‘w !
provides a public no-argument constructor Calling a Constructor: You call a constructor when you create
) 1 f a new instance of the class containing Bike b=new Bike();
ny class without constructors. ’ v
Mrebanslen

ExamPIe 2:
public class Student{

private int id;

private boolean state;
public Student(){ id=10; state=true;}
public voit di {

System.out.phi id+"  *+state);} }

public class Mal
public static

- no-arg constructor

¢ Construct( ith .
SIS S i public class MyClass{
arguments is known as no- /f Canstructor

MyClass({
System.out.println{"BeginnersBook com");

arg constructor. The signature
in(String args[]){

is same  as default )

constructor; however, body 1 o R i
public static void main{String args[J){
MyClass obj = new MyClass(); ———— g
sl.display(); s2.display();

can have any code unlike
default constructor where the
}

body of the constructor is ;
Student s2=new Student();

empty.

3- Parameterized Constructor

*H.W. what will be the output when there is no
5 " o
constructor in class Student? PR
. . or Aaguments
® Rule: If there is no constructor in a class, compiler automatically creates Constructor, with argun_wnts (@
YOU can say parameters) is Known oo oo o ones gy -
as Parameterized constructor. Formal Paramaters
The parameterized constructor is j
putlic Date(int year, int monh, ink day)

a default constructor.
When you are not creating any constructor , the used to provide different values to
the fields of objects.

compiler provides you a default constructor.



Example 3:

public class Student{
private int id;
private boolean state;
public Student(int i,boolean b){id =i; state=b;}

isplay( ){System.out.printIn(id+" *+state); } }

Student s1 = new Stugent(111,true);

Student s2 = new Student(222,false);

sldisplay(); s2.display(); }}

Calling a Constructor: You call a constructor when

Yyou create a new instance of the class containing
Student s1 = new Student(111,true);

- Student s2 = new Student(222,false);

Example 4 (Trace)

public class Student{
private int id;
private boolean state;
private int age;
public Student(int i,boolean b){ id=i; state=b; }
public Student(int i,boolean b,int a}{ id =1i; state = b; age=a;
public void display(){System.out.printIn(id+" *'+ state +'* "+age);} }
public class Main{
public static void main(String args[]){
Student s1 = new Student(111,true);
Student s2 = new Student(222,false,25); The Output is:
sldisplay(); s2.display(); } } 111 true O
222 false 25

H.W. Lab

Complete the following program to create three counters each of which uses a different constructor.

public class Counter {
private int number, reused;
public void add() { number = number+1; }
public void initialize() { number = 0; reused = reused+1;}
public int getNumber() { return number; }
public int getReused() { return reused; }
public Counter(){ number =0; reused = 0; }
Counter(int x) { number = x; reused = 0; }
Counter(intx, inty) { number = x; reused=vy; }

er(floatz) { number = (int) z; reused = 0; }

}

9/4/2023

® Constructor Overloading

As like of method overloading, Constructors also can be overloaded. The same
constructor declared with different parameters in the same class is known as
constructor overloading. Compiler differentiates which constructor is to be called
depending upon the number of parameters and their sequence of data types

Constructor Overloading in Java

public dlass Demo|

Deroll | ————
] ‘
DewolString s} | 41
v

Deswlint i) | &—

Example 5 (Trace)

'What is the function of the following
program and what will be the public class Main{
public static void main(String[] args){

output?
Counter cl=new Counter();

public class Counter {
te int number; cl.add(); c1.add(7);
oid add() { number = number+1; } System.out.printin(c1.getNumber());

public void add(int n){ number = number+n;

cl.initialize(); cl.add(5); cl.add(10);
System.out.printin(c1.getNumber());

}

public void initialize() { number =0; }
Counter c2=new Counter();

c2.initialize(10); c2.add();c2.add(20);

System.out.printin(c2.getNumber()); }}

The output:
8

15

31
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e Examplel

Lec8 and Lec9

Define a class called Rectangle that has the following members:

Two integer attributes (variable members, attribute members) and two methods
(' method members) , area which returns the rectangle area while set_data is used
to set the width and height.

Use this class to print:

» Advanced Examples

® Taking advanced examples

1. one rectangle area Rectangle
2. two rectangle areas using two objects
3. three rectangle areas using one object
4. rectangles areas' (use array)

private int wh

void set_data(int, int)

intarea()
1- Solution: Object w h setand area 2- Solution Object w h setand area
o e e . public class Rectangle { 2 110 220

. . private int w,h;
plr'il\)lla'fecilstsa\’?mngle { . public int area(){return (w*h);}
Eublic int aréa’() {return (wh):} . public void set_data(int a, int b)
public void set_data(int a, int by{w=a¢ » WSER
h=b;
} b o0 public class Main {

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

Rectangle r1=new Rectangle();
Rectangle r2=new Rectangle();
rl.set_data(10,20);
r2.set_data(1,2);
System.out.printin(rl.area());
System.out.printin(r2.area()); }}

public class Main {

public static void main(String[] args) {
Rectangle r1=new Rectangle();
rl.set_data(10,20);
System.out.printin(rl.area()); }}

3- Solution Object w h setand area - Gt Object w h setand area
r1 123 369 r[0] 1 2

1. public class Rectangle { 1. public class Rectangle { (1] 2 4

2. private int w,h; 2. private int wh; (2] 3 6

3. public int area(){return (w*h);} The screen 3. public int area(){return (w*h);} 3l & 9

4. public void set_data(int a, int b) 3 4. public void set_data(int a, int b) T4l 3 i

5 5. {w=a; h=b;} }

. {w=a; h=b} }
6. public class Main {
7. public static void main(String[] args) {
8.  Rectangle[] r=new Rectangle[5];
9. for(int i=0;i<5;i++)}{
r[i]=new Rectangle();
r[i].set_data(i+1,(i+1)*2);
System.out.printin(r[i].area());}}}

6. public class Main {
7 public static void main(String[] args) {
8. Rectangle rl=new Rectangle();
9. for(int i=1;i<=3;i++){

10.  rl.set_data(i,i*3);

11.  System.out.printin(rl.area());}}}




* Example2 (H.W.)

Define a class called Triangle that has the following members:
Two integer attributes (variable members, attribute members) and
two methods ( method members) , area which returns the triangle area while set

is used to set the base and height.

1. one triangle area
2. two triangle areas using two objects. Triangle
3. three triangle areas using one object.

privateintb,h

void set_data(int, int)

doublearea()

Sallviiam Object b h setand area
tl 0 20
@2 3 7

. public class Triangle {

. private int b,h;
3. public double area(){return (0.5*(b*h));}

4. public void set(int X, int y)
5. {b=x;h=y;} }

The screen
100.0
10.5

6. public class Main {

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

8. Triangle t1=new Triangle();

Triangle t1=new Triangle();
t1.set(10,20);
System.out.printin(tl.area());
t2.set(3,7);

System.out.printin(t2.area());

9.
10.

* Example3
Write a program contains a class called Number; this class has:
Two member variables and

six methods:
addition, subtraction, division, multiplication , set_data and print_data.

Declare two objects and print the results of addition ,subtraction, multiplication,
and division of their member variables. Then use the constructor to initialize

the numbers.

9/4/2023

h setand area

Solution
t

. public class Triangle {

. private int b,h;
. public double area(){return (0.5*(b*h));}

4. public void set(int x, int y)
5. {b=x;h=y;} }

The screen
100.0

6. public class Main {
[ public static void main(String[] args) {

8. Triangle t=new Triangle();
9. t.set(10,20);
10. System.out.printin(t.area()); }}

Object setand area
rl 123

Solution 369

. public class Triangle {

. private int b,h;
. public double area(){return (0.5*(b*h));}

4. public void set(int X, int y)
- {b=x;h=y;} }

The screen

public class Main {
public static void main(String[] args) {
Rectangle t1=new Rectangle();
for(int i=1;i<=3;i++){
tl.set( i,i*3);
System.out.printin(tl.area());}} }

public class Main {

olution
public class Number { 11.
private int x,y; 12.  public static void main(String[] args) {
public int add(){return (x+y);} 13. Number n=new Number();
public int sub(){return (x-y);} 14. n.set_data(100,20);
public int mul(){return (x*y);} 15. n.print_data();
16. System.out.printIn(“Add™+n.add());

public int dv(){return (x/y);}
public void set_data(int a, int b){x=a; y=b; } 17. System.out.printIn(“Sub™+n.sub());
public void print_data(){ 18. System.out.printin(“Mul”+n.mul());
. System.out.printIn(“x= “+x); 19. System.out.printin(“Div™+n.dv());}}
10. System.out.println(“y= “ty); }} ~
set,add,...print

© @ =
© ©

Object  x y
100 20
The screen
x=100
¥=20

Add 120
Sub 80
Mul 2000
Div5

n




public class Number {
private int x,y;

public Number(int ni,int n2){ x=n1;y=n2; }
public int add(){ return(x+y); }

public int sub(){return (x-y);}

public int mul(){ return x*y;}

public int div(){ return x/y;}

public void print(){
System.out.printin(x="+x+"y="+y);}

H.W.

Update the above program to print
the summation of 5 integer numbers
which are between -100 and 100.

e
blic void set_data(int n, double p){
mber=n;pri 3
public void print_data(){
System.out.printin(“Number= “+number);
System.out.printIn(“Price= “+price+"$"); }}

Object number price setand print

Il 100 20.0

it2
Number=100
P

Number

blic void set_data(int n, double p){
mber=n;pri 3
ublic void print_data(){
ystem.out.printIn(“Number= “+number);
System.out.printin(“Price= “+price+"$");
public double get_p(){return(price);}}

1 public class Main {
2. public static void main(String[] args) {

Number n;

n=new Number(50,100);
n.print();
System.out.printin(n.add());
System.out.printin(n.sub());
System.out.printin(n.mul());
System.out.printin(n.div());

10 }}

11. public class Main {
12. public static void main(String[] args) {
13. Item itl=new Item();

14. Item it2=new Item();

15. itl.set_data(100,20.0);

16. it2.set_data(200,123.5);

17. itl.print_data();

18. it2.print_data();

19. 3}

11. public class Main {

12. public static void main(String[] args) {
13. Item itl=new Item();

14. Item it2=new ltem();

15. itl.set_data(100,20.0);

16. it2.set_data(200,123.5);

I

17. System.out.printIn(itl.get_p()+it2.get_p()+’$");

18. 3}
System.out.printIn(itl.get_p()+it2.get_p());

Object number price setand print
It 100 200
it2 200 1235
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e Example4

Define a class which describes any item in supermarket. This class contains
two private variables (price and number) and

two public functions:

print_data() which used to print the data stored in private variables and
set_data() is used to store data in private variables.

1- Define two items in your supermarket and print the prices and number of

them.
2- Define 100 items in your supermarket and print the prices and number of

them.
3- Define two items in your supermarket and print the summation of their
prices. (you need to add get_data method to return the price).

11. public class Main {
12. public static void main(String[] args) {
13. Item [] it=new Item[100];
14. for(int i=0;i<it.length;i++){
blic void set_data(int n, double p){ 15. it[i]=new Item();

mber=n;price=p; } 16. it[i].set_data((i+1)*100,(i+1)*20.0);
public void print_data(){ 17. it[i].print_data();}

System.out.printIn(“Number= “+number); 18. 3}
System.out.printin(“Price= “+price+"$”); }} O |ty [ | s
it[0] 100 200
Number=100
! it[1] 200 40

0.0$

it(99) 10000 2000

Number=10000
Price=2000$

® Example5 (Employee class)
Create a class called Employee that includes three pieces of information as

instance variables:

an Employee number (type integer),

an Employee step (type integer) and

amonthly salary (double).

Your class should have a constructor that initializes the three instance

variables.
Provide set and get methods for each instance variable. If the monthly salary is
not positive, set it to 0.0.

Write a test application named EmployeeTest that demonstrates class
Employee’s capabilities. Create two Employee objects and display each
object’s yearly salary. Then give each Employee a 10% raise (53%) and display

ach Employee’s yearly salary again.



1 public class Employee {

2. private int number;
private int step;
private double salary;

5. public Employee(int no,int st, double sal) {
6 number=no; step=st;

7. if (sal>0.0)

8 salary=sal;

9. elsesalary=0.0;}

10, public void setNo(int no){ number=no; }
11 public void setSt(int st){ step=st; }
12 public void setSalary(double sal){
13 if (sal > 0.0)
14, salary=sal;
else
16, salary=0.0;}
17. public int getNo(){ return (number); }
18, public int getSt(){ return (step); }
19, public double getSalary(){ returnsalary; }}

® Example6 (Date class)

Create a class called Date that includes three pieces of information as
instance variables:
A month (type int), a day (type int) and a year (type int).
Your class should have a constructor that initializes the three instance
variables and assumes that the values provided are correct.
Provide a set and a get method for each instance variable. Provide a
method displayDate that displays the month, day and year separated by
forward slashes (/).
Write a test application named DateTest that creates a date object and
print the full date.
Change the date to another one and print it again.

=

. public class DateTest {
. public static void main(String[] args) {

~

3. Date myDate = new Date(19,6,1977);
. myDate.displayDate();

IS

o

. int myMonth = 5;
myDate.setMonthDate(myMonth);

Ed

7. int myDay =7;
8. myDate.setDayDate(myDay);

9. int myYear = 1974;

10. myDate.setYearDate(myYear);
11. myDate.displayDate();

2.3}
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public class EmployeeTest {
public static void main (String args[]){

Employee el=new Employee (1,3,20000.00);
Employee e2=new Employee (2,5,50000.00);

System.out.printin(*'1) “"+el.getNo()+* ""+el.getSt()+* "+el.getSalary()*12);
System.out.printin(*'2) "+e2.getNo()+e2.getSt()+e2.getSalary()*12);

el y(0.1*el y()+el y();
e2. y(0.1%e2. y()+e2 y();

System.out.printIn(*'3) “+el.getNo()+” “ +el.getSt()+” “+el.getSalary()*12);
System.out.printIn(**4) ""+e2.getNo()+” “+ e2.getSt()+” “+e2.getSalary()*12);

}

public class Date {
private int month;
private int day;
private int year;

. public Date(int m, intd, inty) {

6. month =m; day = d; year =y;}

. public void setMonthDate(int m) { month = m;}

. public int getMonthDate() { return (month);}

public void setDayDate(int d) { day = d;}

public int getDayDate() { return day;}

public void setYearDate(int y) { year = y;}

public int getYearDate() { return year;}

public void displayDate(){ System.out.printin(month+"/"+day+"/*"+year);}
}

® Example7 (Implementing a complex number operations)

Following is an example class diagram for what is expected to be a representation of
Complex numbers i .

Use the above class for :

1-adding two complex number (@+bi)+(c+di)=(@+c)+(b+d)i
2-subtracting two complex number (a+bi)-(c+di)=(a-b)+(b-d)i
3-multiplying two complex number (a+bi)c+di)=(ac-bd)+(ad+bhc)i
4-dividing two complex number



* To add or subtract two complex numbers, just add or subtract the
corresponding real and imaginary parts.

* For instance, the sum of
5+8
4+

is 9+5i.

* For another, the sum of 3 + and 1 + 2l is 2 + 8.

Adding and Suteamng Campi rumen

Wetphing Compen seriers

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

Complex nol=new Complex( 5.0f, 5
Complex no2=new Complex(8.0f | 5
Complex no3=new Complex();

no3=nol.add(no2);
nol.print(); no2.print(); no3.print();

Complex nod=new Complex(l.uf,-):
Complex no5=new Complex(3.0f &:0f);

Complex no6=new Complex(no4.get_real()+no5.get_real() , o4IGetNiMG()*FN05Getlimal);

no4.print();
nos.print();
no6.print();

Does circle is a part of cylinder?

Surface area of a cylinder

-

At

h Area ot thg Gach end et
o e of ot ks 5 e
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1. public class Complex {

2. private float real,img;

3. public Complex(float r.float i){ real=r; img=i; }
4. public Complex(){ }

5. public float get_real(){ return(real); }

6. public float get_img(){ return(img); }

7. public Complex add (Complex c2){

8. Complex c3=new Complex();

9. c3.real=c2.real+real;

10. €3.img=c2.img+img;

1. return(c3);}

12. public void print(){ System.out.printIn(real+"+"+img+"i"" );

13.}}

-

How to tind out the surface area of a cylinder?

Area of a cirde
=1 x radius’

| Circumference of a
circle = 1w x diameter

mamembar that the

A= Z?r' +h(2nr) ~ diameter = 2 x radius

e elg e ol wiangle
and buttars.

https:/, m/watch:



https://www.youtube.com/watch?v=9ez0Vw9Ddws

How to find out the volume of a cylinder?

Area of Circle

THANK YOU
' Students.... "

BRA 268
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Example8 (LAB)

Every cylinder has a base and height ,where the base is a CIRCLE. Design a
class Cylinder that can capture the properties of a cylinder and perform the
usual operations on a cylinder:

calculate the cylinder volume ,
calculate a cylinder surface area ,
set the height and the radius of the base.
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Math class in java

The java.lang.Math class has methods for performing basic numeric operations
like elementary exponential, logarithm, square root, abs, and trigonometric
functions and more. Commonly methods that used in Math class are:

LeclO

® Math class in java

¢ Examples
Mathematical Functions
o The Math class contains methods for common math functions.
a They are static methods, meaning you can invoke them using
the "Math" class name (more on "static" later).

// compute the square root of x
double x = 50.0;
double y = Math.sqrt( x );

This means: the sqrt() method in the Math class.

// raise x to the 5th power ( = Xx*x*x*x*x)
double x = 50.0;
double y = Math.pow( x , 5 )

Mathematical Functions Examples of Using Math Functions

Common Math Functions
Expression Result Type of result
abs(x) absolute value of x Math.sqrt( 25.0 ); 5.0 double
cos(x ), sin(x), tan( x) cosine, sine, etc. x is in radians ::;:'152;;(1;; ;? f'gosuola ::zie
p N A 5 8 . e
acos(y), asm(»y ), atan(y), ... inverse cos‘me, sine, etc. Math.10g10( 100.0 ); Yo e
toDeg(ees( radian ) convert radians to degr.ees Math.sin( Math.PT/2 ); 1.0 double
toRadians( degree ) convert degrees to radians Math.cos( Math.P1/4 ); 0.70710678  double
ceil(x) ceiling: round up to nearest int Math.abs( -2.5 ); 2.5 double
floor(x ) floor: round down to nearest int Math.abs( 12 ); 12 int
round( x ) round to the nearest integer Math.max( 8, -14); 8 int
et g yow ] et s 0 |
. o ath.max( 8.0F, 8 oaf
log(y) ":‘“’3“ logarithm of y (y = eX) Math.pow( 2, 10 ); 1024.0 double
pow(a, b) 2 (ato the power b) Math. toradians( 90 ); 1.5707963 double
max(a, b) max of aand b Math.E; 2.7182818... double
min(a, b) min of aand b Math.PI; 3.1415926... double

1- Random Double Within a Given Range

Random Method
This method belongs to Math class. It is used for generating B ancom) ethod . vl
y default, the Math.random() method returns a random number of the type

_random numbe'rs between 0.0 and 1.0 . The 'gfenerat'ed number double whenever it is called.
is double that is >=0.0 and < 1.0. In addition, it could be
used to generate random numbers that are between a given
range, 'fhe range is sp_em_fled t_)y_ max and min. A standard B B IER= Math random()((mas-min)+Ly+min;
expression for accomplishing this is:

The code to generate a random double value between a specified range is:

+ Examplel

. . double x;
Math.random() * ((max —min)+1) + min

System.out.printIn(“*Random number is between 5.0 ....10.99999 = “+x);



2- Random Integer Within a Given Range

The code to generate a random integer value between a specified range is this.

+ Example2

intx;
x= (int)(Math.random()*((6-2)+1))+2;
System.out.printIn("Integer between 2 and 6"+x);

It produces a random integer between the given range.
As Math.random() method generates random numbers of double type, you need to
truncate the decimal partand cast it to int in order to get the integer random number.

- Example3
Interpret (~4) the following java segment(s i):
inty;
int min=-100; int max=200;
y= (int)(Math.random()*(max-min))+min;

while (y!=200){
y= (int)(Math.random()*(max-min))+min;
System.out.printIn("*Integer between -100 and 200 *'+y); }

« Example4
Interpret (-£) the following java segment(s si):
inty;
int min=-100; int max=200;

y= (int)(Math.random()*(max-min+1))+min;

while (y!=200){
y= (int)(Math.random()*(max-min+1))+min;

System.out.printin("*Integer between -100 and 200 "'+y);}

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

Points p[]=new Points [10];
Points point=new Points();

double d,m

mn=p[0].distance(); point=p[0];
for (int i=1;i<10;i++){

d=pl[i].distance();
System.out.printin(d);

if(d<mn) {mn=d;point=pl[i];} }
System.out.printin(mn);
point.print(); }}

pli]J=new Points();
p[i].put_data(Math.random()*20,Math.random()*10);
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H.W.

Write either True or False
1. Generate a random number is in this

i 5>x>=0
i 5 il
int x= (int)(Math.random()*(5-0))+0; interval(3 )

200=>y >=-100

2. 5=>x>=0
int x= (int)(Math.random()*(5-0+1))+0;

2. Generate a random number is in this
interval(s_3a)):

3.  8x>=5
200> y >=-100

int x= (int)(Math.random()*(8-5))+5;

4. 8=>x>=5
int x= (int)(Math.random()*(8-5+1))+5;

Example 5
Define a class which represents any point in the space. This class provides a

method to find the distance between any point and the origin. Write a main
method to find the smallest distance between each point in a set consists of 10

points and the origin.
public class Points{

private double x,y;

public void put_data(double a, double b){x=a;y=b;}
public double distance(){ return(Math.sqrt(x*x+y*y));}
public void print(){  System.out.printin(x+" , *+y);}}

« Example 6
Define a class called Dice, this class has one integer variable members

d which represents one dice.
It has two constructors the first one is used for setting the initial value
for dice while the second one is used for calling the method roll.
The roll method is throwing the dice, so it needs to use the random
method.
Use this class for representing a two players game each player has one
dice.
Players will throw the dices and print the greater value stop after 5

throws.



ublic class Dice {
The output:

td;
Dice() {roll(); }
Dice(int v) {
d=v; }

ic void roll() {
d = (int)(Math.random()*6) + 1;}
public int get_value(){return(d);}}

package javaapplication19;
public class JavaApplication19 {
public static void main(String[] args) {
i w Dice(); Dice player2 = new Dice ();
i i+H){
playerl.roll(); player2.roll();
System.out.printin(*'playerl "+playerl.get_value()+" player2 “+player2.get value());

if(player1.get_value()>player2.get_value())
In(“'greater "+playerl.get_value();

System.out.|
else System.out.printin("greater *'+player2.get_value());} }}

public class PairOfDice {

public void roll() {
d1 = (int)(Math.random()*6) + 1;

42 = (int)(Math.random(/*6) + 1; }

Thank you for listening

* Example 7
Define a class called PairOfDice, this class has two integer variable
members d1 and d2 which represent two dices. It has two constructors the
first one is used for setting the initial values for dices while the second one
is used for calling the method roll. The roll method is throwing the dices,
S0 it needs to use the random method.
Use this class for representing a two players game each player has two
dices. Players will throw the dices and stop when the summation of dices
values for two players are equal then the program will print the number of

these throws.

public class Game(
public static void main(String[] args) {
PairOfDice playerl. = new PairOfDice();

PairOfDice player2 = new PairOfDice():

int countRolls; // Counts how many times the two pa i rs of

int totall, total2; countRolls = 0;

do{

playerL.roll(;
totall = playerl.d1 + playerl.d2;

player2.roll(;
total2 = player2.d1 + player2.d2;

countRolls++;

}while (total1 = total2);
System.out.println(" 1 took * + countRolls +* olls until the totals were the same. *);
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® What does string mean?
Strings which are widely used in Java programming, are a sequence of

.
characters. In Java programming language, strings are treated as objects. The
Java platform provides the String class to create and manipulate strings.

* Note that a Char is a single alphabet whereas String is zero or a sequence of
Write True or False

characters. char is a primitive type whereas a String is a class.

char like ‘a’

String like flrag’

Lec11
e Strings (Part )
® What does string mean?
How can we create strings?

° How can we print strings?
® String object vs String reference
® Null vs Empty String
® length method
® concatenating strings
® toUpper and toLower methods
At and indexOf hod:

2. Constructor with Literal the string could be created using the

new keyword and a constructor.
String s=new String("Welcome"); System.out.printin(s);
String ss=new String("Raheeq"); System.out.printin(ss);

® How can we create strings?
3. Constructor with array of char: As with any other object, you can create String

objects by using the new keyword and a constructor. The String class has thirteen

® How can we print strings?
constructors that allow you to provide the initial value of the string using different

Creating Strings
1. Literal: The most direct way to create a string is to write:

String greeting = *"Hello world!";

String name="Raheeq";
System.out.printin(greeting);

sources, such as an array of characters:

System.out.printin(name);

In this case, ""Hello world!" is a string literal—a series of characters in your

code that is enclosed in double quotes. Whenever it encounters a string literal char [a={'h, e’ "I, 'I', 0", ' )
String s = new String(a); System.out.printIn(s);

in your code, the compiler creates a String object with its value—in this case,

Null Initialization V/s Empty String |

- String str = aull;

Null mitialization means
the variable is not initiafized
and it has no value, Accessing

any membor using this variable
resultzin NullPointerException

Nullinitialzaton

® String object vs String reference
st

String strl = “abc”;
Empty String means
the variable is initialized
and the value is empty:

String str2 = “abc”;
Invoking s.length) returns 0

String str3 = new String("abc”):

strl ws str2; / ftrue

strl == str3; //false
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Example 2: The output
Trace the following java code:

1. public class Example2 {
2. public static void main(String[] args) {

3 String si;
4, String s2=null;

(5
6.
8: Systemi)ut‘lprintln(sz);'
el System.out.printin(s3);

10. System.out.printin(s4); }}

The output
Delete lines 3 and 7 and run the program.. |

¢ Concat method

Java String concat() or (+ operator) : The Java String concat() method
combines a specific string at the end of another string and ultimately returns
a combined string. It is like appending another string.

Example 4:
Trace the following java code: The output

. public class Example4{

. public static void main(String args[]){
. String s1="hello";

. sl=sl.concat("how are you");

. System.out.printin(s1); }}

Example 3:
Trace the following java code:

ks

. public static void main(String args[]{

. String s1="hello";

. String s2="whatsup";

. System.out.println(“String length is: "+s1.length());

. System.out.println(“String length is: "+s2.length()); }}

Example 1: The output

Trace the following java code: java
strings

1. public class Examplel { example

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

3. String s1="java";

4. char ch[]={'s''t,r'i''n"/'g\'s};

5. String s2=new String(ch);

6.

7

8

9

. String s3=new String(“example");

. System.out.printin(s1);

. System.out.printin(s2);
System.out.printin(s3); }}

¢ length method

~Java String length(): The Java String length() method tells the length
of the string. It returns count of total number of characters present in
the String.

The output

public class Example3{

Short Quiz
What are the values of s3,s4,s5 and s6

String s1="sss5";
String s2="ddddd";
String s3=s1+s2;

53 [Ssssiddadd

String s4=s1.concat(s2); s4  |Ssssdddddd
String s1="sss";

String s2="bbbb"’;

String s3="dddd";

String s5=s1+s2+s3;

s5 sssbbbbdddd

s6 sssbbbbdddd

String s6=s1.concat(s2.concat(s3));
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® TolowerCase and toUpperCase methods
Java String toLowerCase(): The java string toLowerCase() method converts all

the characters of the String to lower case.
Java String toUpperCase() : The Java String toUpperCase() method converts all

the characters of the String to upper case.
Example5 _y 7\' T

1. public class Example5{
2. public static void main(String args[]){ a | lomcces

String s1="HELLO HOW Are You?”;
. String lower=s1.toLowerCase(); The output
. System.out.printIn(lower);

oo s w

. String s2="AAbbCCdd123" ;
. String upper=s2.toUpperCase();
System.out.printin(upper);}}

Example6: (Trace)
String s="IRAQ"’;

char c=s.charAt(2); The output
System.out.printin(c); A
for (int i=0;i<s.length();i++) The output

System.out.printIn(s.charAt(i));

Example7: (Trace)
String s="1RAQ” ;
char c=s.charAt(4);
System.out.printin(c);
ERROR ..Why?

-ace the following java code:

. package javaapplication34;
class Example8 {
public static void main(String[] args) {
String s1=new String("IRAQIS MY COUNTRY I Love IRAQ");
inti;
i=s1.indexOf('I'); System.out.printIn(i);
i=s1.indexOf('T',2); System.out.printn(i); }}

The output:
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The charAt() method: of the String class returns the char value at the
specified index. An index ranges from 0 to length() - 1. The first char value
of the sequence is at index 0, the next at index 1, and so on, as for array

indexing.
“wiresource”

e AiS)
w 3 r e s Dlu rce
135 Als 6 78 weie—
|
¥
Curtpul - O Pre——

The method indexOf() is used for finding out the index of the specified character or
substring in a particular String.

There are 4 variations of this method:

1- int indexOf(int ch): It returns the
index of the first occurrence of
character ch in a String.

2- int indexOf(int ch, int fromIndex):
It returns the index of first occurrence
if character ch, starting from the
specified index “fromindex”.

3- int indexOf(String str): Returns the index of string str in a particular String.

4- int indexOf(String str, int fromIndex): Returns the index of string str, starting from the
specified index “fromIndex”.
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Example9

Trace the following java code:

1. package javaapplication34;

2. class Example9 {

3. public static void main(String[] args) {
String s1=new String("IRAQ IS MY COUNTRY I LOVE IRAQ"); ?? 3 ,EE’?
inti;

i=s1.indexOf("IR"); System.out.printIn(i);
i=s1.indexOf("IR",2); System.out.printn(i);}}

.indexOf("IR"); System.out.println(i);
.indexOf("IR",2); System.out.println(i);

Thank you for listening

Any questions?
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¢ Substring Method

Substring is a subset of another string. Note: Index starts from 0.
You can get substring from the given string object by one of the two methods:

Lecl2
Strings (Part 1)
* The equals() method
The equalsIgnoreCase() method

-public String substring(int startindex): This method returns new String object
containing the substring of the given string from specified startindex (inclusive).

¢ Substring Method

¢ getByte mehod.

¢ toCharArray( ) method
«public String substring(int startindex, int endIndex): This method returns new String

® The startsWith() method
object containing the substring of the given string from specified startindex to

® The endsWith() method
endindex.

® The Java String replace()
In case of substring startindex is inclusive and endindex is exclusive.

* The CompareTo() method
® The CompareTolgnoreCase() method:

« Example 2 (Trace)

Let's understand the startindex and endindex by the code given below:

-
For string: "abedefghijk"

String s="hello";

* Example 1
abcd|e|f|ghijk
System.out.printin(s.substring(0,2));
System.out.printin(s.substring(2));
0123456789011 e
he

substring(3, 7) is "defg"
llo

If we replace the string s to “abcdef ** in example3

¢ getBytes method
Java. getBytes() method in java is used to convert a string into sequence of bytes
The output will be:

and returns an array of bytes.
* Example 3 (Trace) The output : g;
public class Example3 { 65 29

public static void main(String[] args) { gg 100

101
String s="ABCDEF"; o 102

70
H.W. what will be the output when the string s=20123456”

byte[] b= s.getBytes();

for (int i=0;i<b.length;i++)
System.out.printIn(b[i]);

1}
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¢ equals() method
The java string equals() method compares the two given strings based on the
content of the string. If any character is not matched, it returns false. If all

¢ toCharArray() method

The java string toCharArray() method converts the given string into a sequence
characters are matched, it returns true.

of characters. The returned array length is equal to the length of the string.
. .
Example 4 (Trace) The oUtpUIE Ex@ple 6 (Trace) -
public class Example4 { a public class Example5 { RELE
public static void main(String[] args) { b public static void main(String[] args) { True
®
String s=""abcdef"; g String s1 = "javatpoin both strings are unequal
f String s2 = "javatpoint™';
String s3 = ""Javatpoint™;
System.out.printin(sl.equals(s2));

charf] c=s.toCharArray();
for (int i=0;i<c.length;i++)
System.out.printin(c[i]); if (sl.equals(s3)) {
. 5 . System.out.printIn(**both strings are equal™); }
‘What will be the output if we replace the string s to “123456”7? else System.out.printIn(*"both strings are unequal);
1}

1}

(also mpher 31 equals(s2) 11 rus)

¢ equalsignoreCase() method
The String equalsignoreCase() method compares the two given strings on the
basis of content of the string irrespective of case of the string. It is like equals()
method but doesn't check case. If any character is not matched, it returns false
equals()
i1 k=32 but
A

otherwise it returns true.
* Example 6 (Trace
( ) The output :
11 equala(a2) 15 wae
true

public class Example6{
i . ) .
public static void main(String args[]){ e
false

String s2=""javatpoint™;
String s4=""python"";

String s1=""javatpoint™;
String s3=""JAVATPOINT"";

System.out.printin(sl.equalsignoreCase(s2));
System.out.printin(sl.equalsignoreCase(s3));
System.out.printin(sl.equalsignoreCase(s4));}}

¢ startsWith() method
This method checks if this string starts with given prefix. It returns true if this
string starts with given prefix else returns false. It has two forms:
1- boolean startsWith(String str): It returns true if the str is a prefix of the String.
2- boolean startsWith(String str, index fromIndex): It returns true if the String
begins with str, it starts looking from the specified index “fromindex™.

* Example 8 (Trace) The output :

+ Example 7 (Trace) H.W.

blic class Example7 {

public static void main(String[] args) {
String s1=“IRAQ";
String s2="" IRAQ " public class Example8{
System.out.printin(s1==s2); public static void main(String args[]){ true
false
String s=""Yasser Mohammed Ali**; true
System.out.printIn(s.startsWith(*Ya')); true
System.out.printin(s.startswith(*'ya™)); false
true

System.out.printin(s1.equals(s2));
System.out.printIn(s.startsWith(**Yasser*'));

System.out.printIn(s.startsWith(*"Y"));
System.out.printin(s.startsWith(**Ali*"));
System.out.printIn(s.startswWith("*Ali**,16)); }}

Why the output will be as shown below?

String s3=new String("* IRAQ *');
String s4=new String("" IRAQ "); true
true

System.out.printin(s3==s4);
System.out.printin(s3.equals(s4));} false
true


https://click.linksynergy.com/fs-bin/click?id=JVFxdTr9V80&subid=0&offerid=323058.1&type=10&tmpid=14538&RD_PARM1=https://www.udemy.com/java-interview-questions-and-answers/

¢ endsWith() method

This method checks if this string ends with given suffix. It returns true if this
string ends with given suffix else returns false. The form is:

boolean endsWith(String str): It returns true if the str is a suffix of the

The output

String.
Truefalsetruetruefalse

* Example 9 (Trace)
public class Example9{
public static void main(String args[]){

String s=""Yasser Mohammed Ali**;
System.out.print(s.endsWith("*Ali*"));
System.out.print(s.endsWith(**Yasser'));
System.out.print(s.endsWith(**i*"));

System.out.print(s.endsWith(*'i""));

System.out.print(s.endsWith(*'er*)); }}

¢ compareTo() method
It is used for comparing two strings lexicographically. Each character of both

strings is converted into a Unicode value. Assume that you have two strings

aland a2, this method returns:

al.compareTo(a2)

it returns positive number ifal>a2 -
it returns negative number if al <a2 @

it returns O if al == a2, it returns 0
This method compares two strings

lexicographically, ignoring case differences. This means that “aa” equals “AA”.

* Example 12 (Trace) H.W.

lass Example12 {
tatic void main(String args[]) {

ring str3 = *'String method tutorial™;

int var3 = str2.compareTo("*compareTo method example™);
System.out.printIn(*'str2 & string argument comparison: “+var3); }}

Why the output will be as shown below?
strl & str2 comparison: -16

strl & str3 comparison: 0
str2 & string argument comparison: 0

ing strl = "'String method tutorial®, str2 = *"‘compareTo method example'’;

it varl=strl.compareTo( str2 );System.out.printin(*'strl&str2 comparison: "+varl);
Int var2=strl.compareTo( str3 );System.out.printIn(*’strl&str3 comparison: “'+var2);
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¢ replace() method
This method returns a string replacing all the old char or CharSequence to new

char or CharSequence..
There are two type of replace methods in java string.
1. public String replace(char oldChar, char newChar).

2. public String replace(CharSequence target, CharSequence replacement)
The output :

* Example 10 (Trace)
pebiic chs BephceF amplel{
pablic statc i mndSiring args)| oce EEEH
Sengel” 2 %EBCCC 27X
String <J=sLreplace{a'¢); = String 2=sLrephace("a","¢"); +
Srotemontprintinfsl+" “+<l)
Serimg <3=sLreplace("ah","zx"); b String s3=sLroplace('ab’,'ns’); x
Systemout prastinfs] £ *$3); J}
* Example 11 (Trace) The output :
-1
public class Example11{ -1
public static void main(String args[]){ 11
-1
32

String s1="AA"; String s2="AAA";
String s3="BBB", s4="BB";

String s5="'aaa";
System.out.printin(sl.compareTo(s2));

System.out.printIn(s1.compareTo(s3));
System.out.printin(s4.compareTo(s2));

System.out.printIn(s1.compareTo(s2));
System.out.printin(s1.compareTo(s4));

System.out.printIn(s5.compareTo(s2)); }}

Goodbye Thank you for listening

Sl
B Any questions?
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¢ Converting any data type to String and verse versa
® Reading from KB

® Examples

Example 2:

public class Example2 {

public static void main(String[] args) {
int i=1975;

String s1=i+"";
System.out.printn(i);
System.out.printin(s1);
i++;
System.out.printin(i);
S1++;
System.out.println(s1); }}

The output is:

2223
Why ¢
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1.1t is very simple way to convert any data type to a
string using the + operator as shown at the following

java code:
Exal :

mpll The output is:
public class Examplel { 1975
public static void main(String[] args) { 1975
int i=1975;
String s1=i+"";

System.out.printIn(i);
System.out.printin(s1); }}

2. The ValueOf() method
This method converts different types of values into string. Using this method, you

can convert int to string, long to string, Boolean to string, character to string, float to

string, double to string, object to string and char array to string. This method is static

method, so we can call it using String class directly.

valueOf(boolean) ,valueOf(char c), valueOf(char[] c), valueOf(int i),

valueOf(long 1), valueOff(float f), valueOf(double d)

Exampl3: The output is:
String s1; 1976
int i=1976; 1976

s1=String.valueOf(i);
System.out.printin(i);
System.out.printin(s1); .



3. The toString method
It could be converted any data type to string using toSring method, for example to
convert integer (the same to double, long, float ...etc.) to string is shown below:

Exampl 4: The output is:
inti=42; 42
String str = Integer.toString(i); 42

System .out.printIn(i);
System .out.printin(str);

It could be converted any string to its corresponding data type using valueOf method

or parselnt, for example to convert a string that holds integer value to integer variable

is shown below:

1- String to integer using valueOf() method
Exampl 5: The output is:
26
String str = ""25";

int i = Integer.valueOf(str).intValue();

i++; System.out.printIn(i);

The output is:

Example 7
String str = "'25.8";
inti = Integer.parselnt(str); 2222777

i++; System.out.printin(i);
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»

»

- valueOf() —-

2. String to integer using parselnt() method

Example 6: The output is:
String str = ""25"; 26
int i = Integer.parselnt(str);

BT,

i++; System.out.printIn(i);
The same method could be used to convert from string to double, float, long

Example 8
import java.util.Scanner;

public class Example 8
public static void main (String[] args) {
gcanner scanner = new Scanner(System.in);
String inputString = scanner.nextLine(); or directly [EXENEON

'S;'ystern.out.println(inputString);



import java.util.Scanner;
public class RectangleArea {
public static void main(String[] args) {
int length;
int width;

int area;
Scanner console = new Scanner(System.in);

System.out.print(""Enter length *);
length = console.nextInt();
System.out.print(""Enter width *);
width = console.nextInt();

area = length * width;
System.out.printIn(" The area of rectangle is "' + area); } }

Thank you for listening

EX)

Any questiomns
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ind a number of digits before and after decimal point at any double number.

e.g. 1234.56
4 before point and 2 after point

Print a list of names that starts with an upper-case letter only.

Print a list of names that starts with ‘A’ or “a’ letter only.
Reversing (u<<) any string , example string s="abcd”, the output is string “dcha”

String hannah =
-What is the value displayed by the expression hannah.length()?
-What is the value returned by the method call hannah.charAt(12)?

-Write an expression that refers to the letter b in the string hannah.
-How long is the string returned by the following expression? What is the string?
"Was it a car or a cat | saw?" .substring(9, 12)

. Consider the following string:
"Did Hannah see bees? Hannah did.";
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Inheritance is a mechanism in which one class acquires (=) the property of

Lecl4 Inheritance in OOP — Java

another class. For example, a child inherits the traits (<) of his/her parents.

* Examples
® Practical Part (trace) Inheritance is an important pillar (*sl=2) and the most powerful mechanisms of
* Writing programs \‘QHERITP‘N LE OOP. The inheritance mechanism is allowing a class to inherit the features (fields and

® Tracing programs methods) of another class.

& e enis p—
e s s
2 ace

® Inheritance represents the IS-A relationship, also known as parent-child = \ —

relationship. _

® It allows the reuse of the members of a class (called the superclass or the

mother class) in another class (called subclass, child class or the derived class)

mtlénherits from it. Below three visual examples of inheritance from Real
rid.

wsiche
s R

Child Class

® Super Class: The class whose features are inherited is known as super class(or a

base class or a parent class).

.

Sub Class: The class that inherits the other class is known as sub class(or a

Inhestance l

derived class, extended class, or child class). The subclass can add its own fields

and methods in addition to the superclass fields and methods.

Reusability: Inheritance supports the concept of “reusability”, i.e. when we want

1"

to create a new class and there is already a class that includes some of the code that

we want, we can derive our new class from the existing class. By doing this, we

are reusing the fields and methods of the existing class.


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjcg8-NqrPfAhWGDuwKHfl3CjgQjRx6BAgBEAU&url=http://www.java67.com/2012/08/what-is-inheritance-in-java-oops-programming-example.html&psig=AOvVaw3Brygg2uyaecU-3cqUfYPV&ust=1545564335898825
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj2kZDRqrPfAhUJ3qQKHetUA4gQjRx6BAgBEAU&url=https://www.slideshare.net/NadeeshaThilakarathn/object-oriented-programming-54371671&psig=AOvVaw2aFKAldwikHQYqf6gNqXvV&ust=1545564512352260
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) 53 ) Base Class
SUPUIC s — E

Derived
Class

The keyword used for inheritance is extends. The syntax of inheritance in
Java language is:

y Inheritance
example

subc 225

class derived-class extends base-class {
/Imethods and fields
B

| Class © IlB:I:n Clage 2}

{Basa Class 1) | Class B

[Dosived Clazs)

Examplel ° Simple Inheritance

* How to write a Java structure for the following classes hierarchy

public class A{ public class B extends A {

Heirarchical
Simple inheritance
Inheritance
inheritance il 0
¢ Multilevel Inheritance °® Hierarchal Inheritance
public class A{ public class B extends A { public class C extends B { public class A{ public class B extends A { public class C extends A {
} 3 3 }




¢ Example?

*® Define a java structure for the following two figures

Muitiple

Hybrid

® Hybrid Inheritance

public class A{ public class B extends A{ public class C extends A {

Examplel (Writing a program)

Define a base class called Polygon which has two integer attributes
represent width and height of a Polygon. Set method is used for setting the
width and the height. Derive one subclass Rectangle which inherits all
members from Polygon and add a new method area that used for calculating
rectangle area. Write a main class to create 1 rectangle object and use it to
print its area.

e chis [ fuger cls

Derived clasces
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¢ Multiple Inheritance

Error
Not allowed in java

public class A{ public class B { public class C extends A ,B{
} }
Example3 Trace

public class Teacher {
public String designation = **Teacher";
public String collegeName = "'Beginners book";
public void does(){ System.out.printin(**Teaching"); }}

public class PhysicsTeacher extends Teacher{
public String mainSubject = **Physics';}

| _designation | collegeName | mainSubject [does) |

Teacher Beginnershook  Physics

public class Main{

public static void main(String args[]){
PhysicsTeacher obj = new PhysicsTeacher(); ~ Output:
System.out.printIn(obj.collegeName); BeginnersibooiS

yS p ) 9 Teacher
System.out.println(obj.designation); Physics
System.out.printin(obj.mainSubject); Teaching
obj.does(); }}

public class Rectangle extends Polygon{
public intarea (){
return (width * height); } }

public class Main {
public static void main(String[] args) {
Rectangle rect=new Rectangle();
rect.set_values(4,5);

System.out.println(rect.area()); }}
___
5

rect 4



xample2 (Writing a program):

Define a base class called Polygon which has two integer attributes

represent width and height of a Polygon. Set method is used for setting
the width and the height. Derive one subclass Rectangle which inherits
all members from Polygon and add a new method area that used for

calculating rectangle are:
B chiss | quper cles

Derived clasces

Example3 (Writing a program)

We are going to suppose that we want to declare a series of classes that
describe polygons like our CRectangle, or CTriangle. They have certain
common features, such as both can be described by means of only two
sides: height and width. This could be represented in the world of classes
with a class CPolygon from which we would derive the two referred ones,

CRectangle and CTriangle. Use these three classes to

Mnse chass ( guper elass

aly gon

« Discussion
As you may see, objects of classes Rectangle and Triangle each

contain members of Polygon, that are: width, height and set_values().
The protected specifier is like private, its only difference occurs whel
deriving classes. When we derive a class, protected members of the base
class can be used by other members of the derived class, nevertheless
private member cannot.
Since we wanted width and height to have the ability to be manipulated
by members of the derived classes Rectangle and Triangle and not only

by members of Polygon, so, we have used protected access instead of

private.
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public class Rectangle extends Polygon{
public intarea (){ return (width * height); } }

public class Main {
public static void main(String[] args) {
Rectangle rect1=new Rectangle(); Rectangle rect2=new Rectangle();
Rectangle rect3=new Rectangle();
rect2.set_values(6,7); rect3.set_values(8,9);

rectl.set_values(4,5);
System.out.println(rectl.area()); System.out.println(rect2.area());
System.out.println(rect3.area()); }}
___
rect1 4 5
. »

rect2 6
rect3 8

9

public class CPolygon {
protected int width, height; (Explanation: A class member declared protected
b a private ber of subcl
public void set_values (int a, int b) {width=a; height=b;} }

public class CRectangle extends CPolygon{
public int area (){
return (width * height); } }
public class CTriangle extends CPolygon {

public double area (){
return (width * height /2.0); } }

public class Main {
public static void main(String[] args) {
CTriangle trg=new CTriangle();

CRectangle rect=new CRectangle();
rect.set_values (4,5); trg.set_values (5,6);
System_om nrintIn(rect areal):  Svetem auit nrintInf(tra area)- 11 '
n

rect
trg 5

Example4 (Tracing a program)

public class Main {
public static void main(String[] args) {
Aaa=new A();

aa.setl(5,6); aa.printl();

B bb=new B();

bb.set2(); bb.print2(); }}
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Example6 (Tracing a program)

ublic void setl(lnt m, intn){ x=m;y=n; }
public void print1(){ System.out. pnntln(x+" "+y); 1}
ublic class B extends A{
rivate int r.s;

ublic void set2(){ r=10;s=20;
public void print2(){System.out.printin(r+

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

A aa=new A();
aa.printl();

Exampleb (Tracing a program)

ublic void setl(int m, int n){ x=m;y= }
public void printl(){ System.out.printin(x+" "+y); }}
ublic class B extends A{
x=10;y=20 }
" "'+s); System.out.printin (x+" "+y); 1}

rivate int r,s;

"ty B

+s); System.out.println (x+

public void print2(){System.out.printin(r+
public class Main {
public static void main(String[] args) {
aa.set1(5,6);
B bb=new B();
bb.set2(); bb.print2(); 1}

A aa=new A();
aa.setl(5,6); aa.printl();
B bb=new B();

bb.set2(); bb.print2(); 1}

PAUSe! ..
& BREATHe!.

FINISH UP!

Example? (Tracing a program)

ublic void setl(mt m, int n){ x=m;y=n; }
public void printl(){ System.out.printin(x+" "+y); }}

blic class B extends A{
rivate int r,s;

ublic void set2(){ r=10;s=20; set1(15,50); }

public void print2(){System.out.printin(r+" **+s); print1(); }}

public class Main {
public static void main(String[] args) {
Aaa=new A();

aa.setl(5,6); aa.printl();

B bb=new B();

bb.set2(); bb.print2(); 1}
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Lecl5 Inheritance in OOP — Java
Cont. (overloading)

e :
Java Method _I_+I

¢ Overloading methods in subclasses
Examples (tracing and writing programs)
INHERITANCE
Overriding
e

Examplel (Tracing a program)
blic class A {

otected int x,y;

ublic int z;

ublic void set(){ x=10;y=20;z=30;} }

ublic class B extends A{

public int m,n;

public void set(int m1,int n1){ m=m1;n=n1;} }

public class C extends B{
public void set(int t1,int t2,int t3,int t4){ set(t1,t2); set();
" g);

Overloading methods in subclasses

The methods of the super class could be overloaded in the sub class...
r=t3;s=t4; }

private intrs;

public void print(){ System.out.println(x+" "+y+
System.out.println(m+" "+n); System.out.println(r+" "+s);}}

public class Main{
public static void main(String [] args){
obj_c=new C(); obj_c.set(1,2,3,4); obj_c.print();} }
tobject ||| [ | [ | Jset.| |
30 1 2 3 4

objc 10 20

Example3 (Tracing a program)

blic class A {
otected int x,y;

ublic int z;

ublic void set(){ x=10;y=20;z=30;} }

ublic class B extends A{

Example 2 (Tracmg aprog ram)
blic class A

tected int x,y;

ublic int z;

ublic void set(){ x=10;y=20;z=30;} }

ublic class B extends A{

public int m,n;
public void set(int m1,int n1){ m=m1;n=n1;} }

public class C extends B{
private intrs;
public void set(int t1,int t2,int t3,int t4){ set(t1,t2); set;—r=t3;s=t4;}
public void print(){ System.out.println(x+" "+y+" " +z);
+n); System.out.println(r+" "+s);}}

System.out.println(m+

public class Main{

public static void main(String [] args){
obj_c.print();} }

public int m,n;
public void set(int m1,int n1){ m=m1;n=n1;} }
obj_c=new C(); obj_c.set(1,2,3,4);

public class C extends B{

private intrs;

public void set(int t1,int t2,int t3,int t4){set(t1,t2); set(); r=t3;s=t4;}
ey 7)),

public void print(){ System.out.println(x+
System.out.printin(m+" "+n); System.out.println(r+" "+s);}}

public class Main{
public static void main(String [] args){
B obj_b=new B(); obj_c.set(1,2,3,4); obj_c.print();
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ample4 (Writing a program):

Define a base class called Person which has two string attributes
represent name and gender of a Person. Set method is used for setting
the name and gender for a Person. Derive one subclass called Student

which inherits all members from Person and add two new methods: the
first method is called set for setting thi marks while the second
method called averaﬁe which is used for inmlni averaﬁe-

Homework
If we rewrite class C and B in example 1 as below:

public class C extends B {
private int r.s;

public void set(int t1,int t2,int t3,int t4){ set(t1,t2); r=t3;s=t4;}
public void print(){ System.out.printin(x+" *+y+" "+2);
System.out.printin(m+™ *+n); System.out.printin(r+" "+s);} }
public class B extends A {

pul int m,n;

public void set(int m1,int n1){

m=ml;n=nl;

set():} }
The output will be :

10 20 30

xampled (Writing a program): LAB
Define a base class called Person which has two string attributes

represent name and gender of a Person. Set method is used for setting

the name and gender for a Person. Derive one subclass called Student

which inherits all members from Person and add two new methods: the
first method is called set for setting three marks while the second
method called averaie which is used for comiutini averaie-

public class Student extends Person {

c class Person {

private int m1,m2,m3;
public void set(int a,int b,int c){
mil=a;m2=b;m3=c;}
public void average(){

double av=(m1+m2+m3)/3.0;
System.out.println(name+" "+gender+"

tected String name;
tected String gender;

lic void set(String nm,String gn)
"+av); }}

ame=new String(nm);

ender=new String(gn);} }

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

Student st1=new Student();
stl.average();

stl.set(10,8,9);

The output:
c:z':“ l::la:e 1?,?, stl.set("Nour", "female");
Student st2=new Student();
st2.average(); } }

st2.set("Yazan", "male"); st2.set(10,10,10);

public class Student extends Person {

) privateint m1,m2,m3;
tected String name; publicvoid set(inta,int b,intc){
tected String gender; mil=a;m2=b;m3=c;}
lic void set(String nm,String gn) Publicdouble average(){
! return((m1+m2+m3)/3.0);}
ame=new String(nm); publicvoid print({
ender=new String(gn);} } System.out.printin(name+" "+gender+" ");  }}

c class Person {

public class Main {
public static void main(String[] args) {
Student st1=new Student();
stLset("Nour", "female”);
Student st2=new Student();
st2.set("Yazan", "male”); st2.set(10,10,10);

stl.set(10,8,9);

doubleav;
if (st1.average()>st2.average()){av=st1.average(); st1.print();}

else {av=st2.average(); st2.print();}
System.out.printin(av);} }
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Constructors in Subclasses

ited. That is, if you extend an existing class to make a

Lec16Constructors in base and sub-classes

¢ Constructor definition in subclass
subclass, the constructors in the superclass do not become a part of the subclass.

¢ Calling a base class constructor in subclass
* If you want constructors in the subclass, you have to define new ones.

* Ifyou don’t define any constructors in the subclass, then the computer will make
up a default constructor, with no parameters, for you. This could be a problem, if
there is a constructor in the superclass that does a lot of necessary work. It looks

Examples (tracing and writing programs)
like you might have to repeat all that work in the subclass!

Java Programming
T _—-——

Understanding the Java Class
"

Superclass Constructors

Examplel (Tracing a program)

public class One {
public One(){
System.out.printin(**One");}

public One(int a){
System.out.printin(**One with parameter™);} }

or of sub-class is invoked when we create the object of subclass, it by default invokes the constructor of
Hence, in inheritance the objects are constructed top-down.

s (which has no
perclass constructor can be called explicitly using the super keyword, but it should be first statement in

r.

> per keyword refers to the superclass, immediately above of the calling class in the hierarchy. The use of
uper keywords to access an ancestor class other than the direct parent is not permitted.

super keyword should be used when we need to call a constructor with parameters. public class Two extends One{

Order of constructors call in inheritance public Two(){
super(); // optional
System.out.printin(*"Two™);}
public Two(int a){
super(); //optional

System.out.printIn(*"Two with parameter");

Ap—

140577/ Child constructor

)

i

g
)

)

Example3 (Tracing a program)

public class One {
public One(){
System.out.printIn(**One™);}
public One(int a){

System.out.printIn(**One with parameter");}
}
ublic class Two extends One{ E

public Two(){
System.out.printin("Two");}
ublic Two(int a){ System.out.printin("Two with F

Example2 (Tracing a program)

public class One {
public One(){
System.out.printin(*One*);}

public One(int a){

System.out.printn(**One with parameter");}
}
ublic class Two extends One{ *

public Two(){
5 System.out.printin("Two");}


https://beginnersbook.com/2013/03/constructors-in-java/
https://beginnersbook.com/2014/07/super-keyword-in-java-with-example/

Example4 (Tracing a program H.W.)
public class Two extends One{
public Two(){
System.out.printin("Two");}

public class One {

protected int x,y;

public One(int a,int b){ super();
x=a;y=b; public Two(int a){ super();

System.out.println("One"+x+" "+y);} System.out.printin("Two with parameter");}

public One() {
System.out.printin("One One");} }

detect an error

If we delete the empty constructor of the One class ....the compiler will

el
..why? ®

e 2: If we delete both constructors what will happen? Why? @
ase3: If we delete the One(int , int) constructor what will be the output ? why? ®

ed: If we call One(int) constructor what will be the output ? why? &
?

Example 4 (Writing a program)

Emergency contacts

Crisis alert systems are all the rage these days. When an emergency manifests
itself, all folks who have regi: with the contact k are
notified via email, phone, text message , etc. We can use the concepts of
inheritance to reduce the system's complexity and allow for future ways of

contacting individuals.
First, we model the general Contact. All contacts should have a name, but the
particular way in which they are contacted depends upon their preferred
method of communication. We will leave it for the subclasses of Contact to
decide how to implement the notify method.
Defining a subclass using the ds keyword
Now, let's make an EmailContact which is a subclass of Contact that is

ecialized for email notification. In order to define a subclass of any other

public class EmailContact extends Contact {
private String emailAddress;
public EmailContact(String givenFirstName, String givenLastName,

String givenEmailAddress) {
Il first, we call the superclass constructor to initialize the

/I *inherited" instance variables
super(givenFirstName, givenLastName);

Il then, initialize everything that is special for EmailContact
emailAddress = givenEmailAddress;

public void notify(String alertMessage)

{
/I send an email to the address
System.out.printIn(**Esteemed " + getName() + "

System.out.printIn(alertMessage);
B
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Case5:
If we call the super constructor as shown:

public class Two extends One {
public Two()

super (3,4);
System.out.printin(*"Two*);}}

The output will be:

Two
True or false?

public class Contact {
private String firstName;

private String lastName;
String givenLastName) {

public Contact(String givenFirstName,
firstName = givenFirstName;
lastName = givenLastName; }

public String getName() {
return (firstName +** " + lastName); }}

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

EmailContact ec=new EmailContact(*'Yasser",""Mohammed","irag@gmail.com™);
1}

The output will be:

Esteemed Yasser Mohammed,
FIRE near School HIGH


http://www.isualert.iastate.edu/
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LAB :
The following figure is a class hierarchy of shapes. Shape is a generalized class of
ircle and Square. All shapes have a name and a measurement by which the area of

the shape is calculated. The attribute name and method getName() are defined as
-

properties of Shape. Circle and Square, being subclasses of Shape, inherit these
properties (highlighted in bold in the following figure).use constructors to set the

values of attributes.

S | gettune()

PAUSe!
\ <0 s \'b?‘,: ; " 23
NS pneatiier

FINISH UP!

"ty



" keyword «

Lecl7 “thi

* Using this key word in variables
* Using this with constructor

* Shadowed and hided Variables

* The Special Variable super

* Examples (tracing and writing programs)

Using this with a Field
* The most common reason for using this keyword is because @
field s shadowed by a method or constructor parameter.

bk vl setlatatet ¢ et O
of Hie [t
d -

[ ke skt vod g sirag g N
e Q)

[ Aot oot = mem A
‘ »

Examplel (Trace)

public class Point {

public int x =0;
public inty = 0;
public Point(inta,intb){ x=a; y

B

i
L4

» Example2 (Trace)
but it could have been written like this:

public class Point { @

public int x =0;

‘this’ keyword «

There can be a lot of usage of java this keyword.
In java, this is a reference variable that refers to the current object.

state
™
N | saraviour
et

+ Using this with a Field
* The most common reason for using this keyword is because a field is
shadowed by a method or constructor parameter.

< Account]
i

aty,

i vod seflatalint 3t 8N

e 3

+ Example3 (Trace)
public class Account{
private int a; int b;
public void set(inta int b){

a=a; b=b;}

+ Example4 (Trace)
but it could have been written like this:
public void show(){
System.out.printin(**Value of A

System.out printin(*Value of B

public class Main{

public static void main(String args[){
ount obj = new Account();

objset(2,3); obj.show(); }}

The output i
Value of A =0
Value of B=0
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Wsage of Java this kayword

.+ Quiz
Choose the suitable face for each case

s
i vl sellatalont ¢ ot X

P voud setCutalant 4 o N
e

1 ‘
voud martatrng gl R

st
Aot ooy < cew Accowntl)

'
PG St ol rran sty (T
Aot o, = raem Accenrt()

< P

by et

-

Using this with Constructor

* From within a constructor, you can also use “this” keyword to call
another constructor in the same class. Doing so i called an explicit(@-\s)

onstructor invocation (sie-Su).


https://www.google.co.uz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjRpLHGpungAhULGuwKHaRnBP8QjRx6BAgBEAU&url=https%3A%2F%2Fwww.guru99.com%2Fjava-this-keyword.html&psig=AOvVaw1JlWTABYz-EWaRnGuLm6Sn&ust=1551816851549797
https://www.google.co.uz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjvqKb2pungAhVQsaQKHd_AAwIQjRx6BAgBEAU&url=https%3A%2F%2Fwww.guru99.com%2Fjava-this-keyword.html&psig=AOvVaw1JlWTABYz-EWaRnGuLm6Sn&ust=1551816851549797
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 Shadowed and hided Variables

* One variable shadow another if they have the same name and are What happens if an inherited variable has the same name as a variable of

accessible n the same place. | c'ciacs e ¢ the subclass? The variable of the subclass is said to hide (sometimes called
private int x = 1000; shadow) the inherited variable with the same name. The inherited variable

public void set(}{ . is visible in the subclass, yet it cannot be accessed by the same name.

* We can say that a field is said to hide all fields with the same name in

super classes.

Example5 (Trace)
‘public. Dl‘twmk;‘c“w‘.( mrb widh
y=0_ width="
35 iath=
+ Example6 (Trace)
m( X
0:
* But what if you need to use the inherited variable in the subclass; how can
rd super.

privat v,
Drivate int widith, height;
public Rectangle() { this(0,

pubic RectangleCint wich, int
(0, 0, Width, height): }

&mllc Rectangle(int x, int y, int width, int height){
RuBlic e
9 € St3tic Vold thain(tring] args) {
Revitanﬁ‘lle rl=new Rectangle();
w Rectangle(10,20);

mem outprintin(x);
The output is: System.out. printin(((One)this).x);

100 :
20 h
1}

2000
public class JavaMai
public static void mam(strmgl] args) {

it be accessed? The answer is to use the re:
* For example, if class B is a subclass of class A, and both contain a variable

named x as follows.

.
e R

* The Special Variable super

g of Qs Keywoed

Example8 (Trace)

tem.out printin(x);
intin(((One}this)x);
tem.outprintifsuper.);
superxc10;  thisx-20;
System.out. printin(this.x)
System.out.printin(((One)this).x);
System.out printin(super.);

((Onelthis)x=30;  x=40;
fnniorui

83

utp
m.out. printin(this.x);

Re ta
R%S(grw‘ ?: i Rectangle(s 35.6.56):

System.out printin(x);

public class One {
rotected intx
public void set){_x=1000;
System.out.printin(x);
System.out.printin(this.x);} }

public class Main
bic static void main(string(] args){

Two obj=new Twol)
objprintl; 1}

wintin(super);
Systemoutprintina); } }

H)
‘System out printin(o);
System out printin(his );

Example7 (Trace)

public class A {
[ RS —
public class B extends A {

11 hide (shadow) the inherited variable common from class A

protected int x;

F)
e

ssgesEEzzEEEss

* Then in class B, the variable common may be referred to by either x or this.x.
However, the inherited variable common is referred to by superx or by
((A)this).x.
* Notice that the keyword ‘this’ may be cast to refer to the appropriate class, in
this case class A. This technique is useful if you want to refer to a variable in a
class beyond (s1) the immediate superclass higher up the class hierarchy.

* Although you may refer to shadowed variables by casting an object to the

appropriate type, thi
methods as explained in next lecture,




Lecl8 final keyword in Java

Final variable and blank variable

* Final method
* Final class
* Examples ( tracing programs)

-a-i’ hlrnnni

Blank variable
arizble does not need not be initialized at the point of declaration: this is caled a

+ Afinal v
e,
* Ablank final instance variable of a class must be assigned at the end of every constructor of
the class in which it is declared; similarly, a blank final variable must be assigned in a
declared: oth occurs in both

lizer of
cases.

Example3:
publicclass Sphere
blank final
public final double radius;
public final double xpos;
B Al
final double z0s;
B e e ey chuie ouna /(8
»pos ypos ¥ 5

xample 4 (Trace):
public class FinalExample {
public final void display()f |

‘System out printin(**Hello welcome to Tutorialspoint™); ~ }
public_class Sample extends FinalExample{

" public void display({  System.outprintin(*hi); ¥ '}

Dubllc class Main{ public static void mmn(Smnn args[]){
le();  sdisplay();

ample s=new Sampl
Output

Final Keyword in Java
Java, [EMKEYMION is applied in various contexts. The final keyword is a

modifier means the final class can't be extended, a variable can't be
modified, and a method can't be override it means that an entity cannot

later be changed.
1t used for the following purposes:

Sorain —
Mittors emmm—

* Note

. Any ST radius, xpos, ypos, or zpos will meet with a compile

) it even fthe construrto doesyt st il varahle, attempting to set it
outside the constructor will result in a compilation error.

* Exampled
public clas Test

public tati void mein(String args[) {
Error because | s final.
i Error because i s final.

1)

Final method arguments

modified by the method directly.

override display() in FinalMethodExample
public void display((

overridden method is final
ERROR

You can also declare method's argument as final. The final argument canit be

9/4/2023

* Final variable
“The field declared as final behaves like constant. Means once it is declared, it can't be
s val
he final variable

anged. Before compiling, only once it can be set; after that you can't change it
i
I

ialze the compiler will throw compile-time error, It could be declare

ot i
shown below:

45,

Examy
public final double radius = 126.
public final double P1 = 3.145;

The fields which are declared as stati, final and public are known as named constants.

Example2:
public class Maths(
public final double x = 2.998E8; }

Final method

You can declare some or all of a class's methods final. A final method
can't be overridden by subclasses but it is still could be overloaded. This is

used to prevent unexpected behavior from a subclass altering a method that
may be crucial to the function or consistency of the class.
* Afinal method within a class could be declared in java as shown:

public class MyClass {
public final void myFinalMethod() {..}}

Final class
“ A final class cannot be extended. This is done for reasons of security
(el i) and efficiency (idudll 5 3US). Accordingly, many of the Java
for example javalang System  and
inal,

standard library _classes are final,
Jav lang String. All methods in a final class are implicitly final

* The final class is declared in java as shown:
public final class A {} + This means that A cannot be further
\fwe say: extended or subclassed. This feature has a
g big implication. It allows control over a class,
DEOEREET T o

s behavior

2 iy For cample,Javalang Sring
. for example, that.

s a final class. This
1 can't subclass String and provide my own
length() method that does something very
different from returning the string length.

®
sk
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http://en.wikipedia.org/wiki/Variable_(programming)
http://en.wikipedia.org/wiki/Method_(computer_science)
http://en.wikipedia.org/wiki/Method_overriding
http://en.wikipedia.org/wiki/Class_(computer_science)
http://download.oracle.com/javase/7/docs/api/java/lang/System.html
http://download.oracle.com/javase/7/docs/api/java/lang/String.html
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Def.

Lecl9  Packages
Package def. and types
Creating a package * A java package is a group of similar types of classes, interfaces and sub-

Importing a package
Access to classes within the same package
Examples

packages.
Package in java can be categorized in two forms, built-in package and user-

defined package.
There are many built-in packages such as java, lang, awt, javax, swing, net,

util, sql ete.

ut final methods?
the final atributes within a class
les?

toinitialize
B method process the final variables

= Explain the blank final

& Discuss that * The value of a final variable is not necessarily known at compile time"

Typoe it Dk agua In Iuva

following

2 LW,

* Gie

* Methods called from constructors should generally be declared final. If a
constructor calls a non-final method, a subclass may redefine that

method with surprising or undesirable results.

example

* Creating Package

® The package keyword s used to create a package in java.

+ Advantage of Java Package

package mypack;
public class Simple{
public static void main(string args[1){

Java package is used to categorize the classes and interfaces so that they can be.
System.out.printin("Welcome to package");

}

3) Java package removes naming collision.

}

3- Using fully qualified name

public class A{
public void msg(){System.out.printin("Hello");}

2- Using packagename.classname
import package.classname;

public class A{
public void msg(){System.out.printin("Hello");} }

public class B{
public static void main(string args[l){

Aobj =new A();
obj.msg(); ]}

b

class B{
public static void main(String args[I){
pack.A obj = new pack.A();//using fully qualified name

How to access package from another package?

1- Using packagename. *
import package.*;

package mypack;
objmsg(); ) }

import pack.*;

package pack;
public class A{ class B
public static void main(string args[I}{

public void msg(}
ew A(); obj.msg(); 1}

System.out.printin("Hello");}}

A obj



* Sub-package

package com.javatpoint.core;
class Simple{
public static void main(String args[}){

System.out.printin("Hello subpackage");
+

* Access Modifiers

9/4/2023
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Lec20 Override method

Definition
° Rules
The Special Variable super and this for method calling

* Examples (graphical , tracing)

Graphical example 1

oibitling st

Fixample 4 (Explanation

Overriding Method (Aaxli)(dynamic polymorphism)

A subclass can override an inherited method by providing a new method
declaration that has the same name, the same number and types of
parameters and the same result type as the one inherited.

The inherited method is hidden (Shadowed) in the scope of the subclass.
When the method is called for an object of the subclass, the overriding
).

method s executed throw run time (dynamic polymorphism).

The override method is completely re-declaring the method in the
subclass but recognizing that it is a new version of the inherited method,

Graphical example 2

rather than just another method. Constructors cannot be overridden.

9/4/2023

Rules for Method Overriding

return type must

« The e P
match exactly.
* The widen th ibility but e if it
is private in the base class, the child class can make it public but not vice
versa.
Example3
Qverriding
- Sume method
name and same
parameters

+  Fxample® (Tracing)

public class Two extends One(
wate intxy;

public void set( super X100, y=200; )
public void printQ{  superprint); System outprintinGct” "4yl ) }
public class Main {

public static void main(String[] args) {

Two t=new Two); tset0;  tprintd:} )

The output:




* Notel

* Pri ic method declared in a
subclass is considered separate. Set and print methods in One class are not
overridden).

*  Fxample9 (Tracing) Test?

| ———

v S S e

e T

e 7® 0!
iR S

2
Correct or Not?

‘Example 8 (Tracing)

I

Two t=new Two()
‘The output:
100 200

tprint();} }

The output:
1020

100 200

9/4/2023

* Note2

* If we override the set method and set the modifier to "protected” in sub
R St )

class while it class, then thy wil
using public, protected o the default if
no modifier, must be either the same as that of the super class method or
(change public).
protected). Insta

explained later).

+ Txample8 (Tracing) Testl
public class One {

protected int x,y;
public One(int a,nt b){ x=a;y=b; _ System.out printin(*One*+x+" “+y);}

public One(){ System out println(*One One"):}

&
-



* Staticmethod

Lec21 static keyword in Java
e

Static variable

* Static block and class
* Examples ( tracing programs)

+ Btatiomethod

 Static methodin Javais a method which belongs to the class and notto the object
* Astatic method can access only static data and cannot access non-static data

(instance variables).
* Astatic method can call only other static m ethods and can not call a non-static

method from it.
* Itcould be invoked using classname.methodname(), it named class method, like.
random method in Math class and possible to invoke it using object too,

« Static block

first loaded into the JVM.

constructors help to initialize instance members.

public class Test(
satic (//Code goes here }

* The static block is a block of statement inside a Java class that will be

executed when a clas:
“ A static block helps to initialize the static data members, just like

*  Btatic variable

* Static variable in Java is variable which belongs to the class and
initialized only once at the start of the execution.

Itis a variable which belongs to the class and not to object(instance ).

Static variables are initialized only once, at the start of the execution.
(ifitis public for

* It could be accessed by
example).so itis named class variable.

Itis used with static -variables nly.

xample 2 (Explanation
public class € {
private it n=0;

public static int 5=0;

public int getn() { return (n): /IOK }

public int gets() { return s; /1OF

publc st int gn( et 1 IERRORIL } 3 ot 3 e pantion)

public class Demo {

public class Main{
public static void main(String args(l) {

Demo dm=new Demo();
System.out.printin("Value of a=" +dm.
System.out.printin("Value of b

System.out.printin("Value of a=" +Demo. al;
System.out.printin("Value of b =" +Demo. b);

Bxample 5 (Trace: How fo acoessstatioblock)

[}

o
val

utput:
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*  Examplel (Explanation)

Pt Gl Example]

el stacke s b >

poblic i inf bt e
ot s A | "
prblie bt b= -
e L [ —
sl clasa A
e stati i b _—
Imhlic i a=3"h, - .
“The output:
W el Lt ey
Student s1= new Student();
System.out print(“object s1. *); s1showData();
sLincre
System.out print(“object s1. *);s1 showData();
‘Student s2 = new Student();
ject 2
increment): Student( bria+i )
System.out pri
Sincrement); public void showData(
ofa
Student.b++; System.out. print(“Value of b
‘object 2 3
System.out.print(“object s1 *); s1.showData();
public void increment(){ a++; b++:}}
2z :
= 125486
« Static class
in Java?

* Can a class be static
The answer is Yes, some classes can be made static in Java.
* Java supports Static Instance Variables, Static Methods, Static Block and
Static Classes.,
within another class. These are

* Java allows a class to be defined
called Nested Classes. The class in which the nested class is defined is
known as the Outer Class. Unlike top level classes, Inner classes can be
classes.

Static. Non-static n re also known as Inner
ed later.

* The nested classes will be exp]

Prgran

e



https://www.geeksforgeeks.org/static-keyword-in-java/
https://www.geeksforgeeks.org/static-keyword-in-java/
https://www.geeksforgeeks.org/g-fact-79/

. Staticmethod with inheri
* The static method cannot be overriding but redefining (redeclaring).

* The static method can be redefining (redeclaring).
* An instance method cannot override a static method, and a static method

cannot hide an instance method.

* Example? (Trace)

the following java code

public class Two extends One {
private int ;
public staticvoid f10( _f/super 10;

System.out printn("recefining method 1 from class Twor);

public void 30{System.out printin("method overriding from class Two");

Does the output correct or not and why?

redefining method f1 from class Two
method overriding from class Two.

superf30; )

static 1 from class One
redefining method f1 from class Two

Example 6 (Trace)
The output:
s

public class Scott {
public static void abc() { System.out printin(“aaa”); }}

public class Group extends Scott {
public static void abc() {

printin("222"):}}

System.(
public class Main{
public static void main(String(] args){
Group.abe(); } }

* Quiz
Qu:What are the differences between method overriding and redefining (redeclaring) in
) %

Using static with array of objects + Example 8(Trace)

9/4/2023
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Lec22 Nested classes

Outer class

* Inner class
* Static class
* Examples ( tracing programs)

Inner class

* The inner class is known as a member class
* Is another class component in the same way that constants, variables, and
s,

methods are also class component

* As with instance methods and variables, an inner class is associated with an

instance of its enclosing cless and has direct access to that objects methods
and fields.

* Also because an i s is asociated with an instance, it camot cefine

any static members itsel

*  Nested class
The Java programming language allows you to define a class
within another class which is called nested class
“The following java segment_illustrates the nested class declaration
in java:

Example 1
public class OuterClass {

public class inner {
}
sance of

I
OuterClass.

Instanc of
—— InnerClass.

Example 2 (Structure)

A|

public class Center{
private int x,y;
Center({ }

9/4/2023

Very important note (Terminology):
Nested classes are divided into two categories

Access modifiers
opa of tavrtbles bev nested classws:

I Ot iy
38 ot en M e
it gy

et teatvresiorad

public class Main {
public static void maln(suinnl] args) {
mmll! 0= new outcl:

Example 3 (Trace)

vmmla ner
outclass inner i2=new numlno new inner();

iLset(®):
public class inner { i2.set(5);
private inty; 45
public int get()(mum ( 3 S
x=100
y=200
V=8
V=5
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 HAW. LAB In class main find the summation of all x's and y's

i3

The output:
25

]

38

fi

i

public class inner {
private inty;
public int get(){return (y):}
public void set() {y=200:}
public void set(int a)fy=a:}
public void print({.
System.out.printin(*’y="

<7 System.out printin(”

J/OuterClass.InnerClass_innerObject = outerObject.new InnerClass();

public Nested1(Top ) (
TopstaticCounter-+;
trnestedCounter++;}
public Siring toString {
return
GelClass() getame() + * nestedCounter: ™ + nestedCouer +
System. getProperty("line separaor”) +
GeIClass() getName() + * saticCourer: * + statcCourter;

* Example 5

* Static nested class
* A static esed class i rgulr clss define inid of & package level classor e of anober
st et e public class Top{
b i paet e e e private static int staticCounter =0;
private int nestedCounter = 0;
public static class Nested1 { } e i s
private static int staticCounter = 0; I
GeClass( geiame() +  nestedCouner: + nesedCaunter +
Sysem getPropery e separar”) -
‘getClass().getName() + " staticCounter: " + staticCounter;
)
public static void main(Suing(] arge)

private int nestedCounter =
public static class Nested2

cear pragrams o ca b ust e pposie o this vien abued
{
public Nested2(Top t, Top.Nested1 tn1) {

Topt = new Top(;
“Top.Nested nested = new Top Nested1();
“Top. Nested. Nested2 nested2 = new Top NestedL. Nested2(. nested):;

* Statc neste classfacts:
membe of the parent class
System.outprintin();

s cefire s asaic
accepsallacessbity modifers
itisNOT iked o an uter rstae i can ive independertly)
paent class
Top staticCounter++;
t.nestedCounter+-
Top.Nested1staticCounter++;
tnl.nestedCounter++; } }
‘System.out. printin(nested1);
)

declared i th paret clss

classes.

Bye Bye



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiEjuX_qMbhAhUosaQKHSp8BE4QjRx6BAgBEAU&url=http%3A%2F%2Faglimpseonjava.blogspot.com%2F2016%2F02%2Fblog-post_4.html&psig=AOvVaw0DXNzvdHXXhdcdh8UwIo4B&ust=1555012942187889

Lec23 Abstract class and Dynamic binding

ASSYRACI CLASSES

ABSTRACT METHODS
e

Dynamic polymorphism

* Dynamic binding
* Abstract class and abstract method

* Examples ( tracing and writing programs)

iyt i Vg st

* Given classes A, B, and C where B extends Aand C extends B and where
all classes implement the instance method void dolt(). A reference variable
is instantiated as “A x = new B();" and then xdolt() is executed. What
version of the dolt() method i actually executed and why?

* The version of the dolt() method thats executed is the one in the B class

because of dynamic binding.
* Dynamic binding basically means that the method implementation that is
actually called is determined at_run-time, not at compile-time, Hence the
ic b Although x is of type A, because it references an

object of class B, the version of the dolt() method that will be called is the

one that exists in B.

Casell

in OOP

previous lectures we discussed Polymorphism in Java. In this lecture we

types of polymorphism. There are two types of polymorphism in java:
tic Polymorphism also known as compile time polymorphism.

namic Polymorphism also known as runtime polymorphism.
od Overloading in Java - This is an example of compile time(or static

and it has been discussed previously.
inJava - This is an example of run time (or dynamic

Example 2 (Dynamic Polymorphism and Dynamic binding):
public lass Main{
publicstatic void main(string args(1){
ABC ob = new ABC(;
odl(i
1/ This would call the myMethod() of parent class

hec
XV obj = new X¥2();

‘public class XYZ extends ABC(
‘obj.myMethod();
11 This would cal the myMethod() of child class
oz
ABC ob = new XVZ(;

‘obj.myMethod(; ;
11 This would ca the myMethod() of child class
Xz

public class ABC(
public void myMethod ()
m.out.printin{"Overridden Method"); 1}

. ract Class
[ —

public o
public void dolt({ }
}

9/4/2023

omman use of

In addition to overriding method, there is another concept of dynamic polymorphism.
ms. The most c

It means the abilty of an object 1o take on m:
‘polymorphism in OOP occurs when a parent class reference is used to refer to a child class

y
object, It is one of the core concepts of object-oriented programming (OOP). It is

tisfy two conditions:

nt to sa
“The classes must be part of the same inheritance hierarchy.
2. The classes must support the same required methods.

Example 1 (Dynamic polymorphism types):

lass AL

public classC extends B {
public void doltO(

Example 3 (Trace):

‘public class Animal(
‘public void move(){ System.out printin(*Animals can move"

public class TestDog(
public static void main(String args[1){

05

Animal b = new Dog
b.move();//Runs the method in Dog class 1}

Abstract Method

*An abstract method is a method that is declared without an implementation (without ()

and followed by a semicolon, like this:
abstract int area();

abstract int sumint x,nt y);
abstract int mul(int int);

ﬂBSmACI CLASSES
ABSTRACT METHODS

by o Vorgn
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5 (writing a program)

as ger of a Polygon. Set
d for setting the dimensions. Derive three subclasses Rectangle, Triangle and Parallelogram.
class 10 print the areas o the three Polygons using:

jon references 2:one polygon reference 3:using array of three objects.

public abstract void print(); }
 public void print({ System out pri
class Triangle extends Polygon {
public int area({return (d1*0212)}}
public void print({ System.out printin("‘triangle’

System.out printin(d+"

“The outpu:

rectangle
45

2
triangle
78

£l
paralleloram
5 6

“The output:
2

rectangle
45

%
triangle
78

2
paralleloram
5 6
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“The output:

rectangle
45

2
triangle
78

0
paralleloram
5 6



Lec24 Interface

Multiple inheritance
e [

* Interface declaration
* Default method and tag interface
* Examples ( tracing and writing programs)

* Imterfaceand class (differences)

.~ You cannot instantiate an interface
- One public specifier is used.
An interface does not contain any constructors.
Al of the methods in an interface are abstract.( except default javas)
An interface cannot contain instance fields. The only fields that can appear in an
interface must be declared both static and final
An interface is not extended by a class; it is implemented by a class.

Aninterface can extend multiple interfaces.

+ Implementinginterface

Aclass uses the implements keyword to implement an interface.
* Aclass can implement more than one interface at a time.
Aclass can extend only one class but implement many interfaces

An interface itslf can extend another interface
following

* The implements ke
of the declaration.
1 a class does not define all the behaviors of the interface, the class must declare itslf

An interface is programming structure, is not a class but itis a blueprint of a class.
*its definition is similar to a class definition except that it uses the interface
.

Keywor

Al methods in an interface are either abstract methods or default method (java 8)
that i, they are declared without the implementation part. They are to be implemented
inthe subclasses that use them
It can also include a static constant declaration
* Writing an interface is like writing a class, but they are two different concepts:
Aclass describes the attributes and behaviors of an object while, an interface contains

behaviors that a class implements. Unless the class that implements the interface is

abstract, all the methods of the interface need to be defined in the class.

9/4/2023

Tnterface and class (similarity)

lar o a class in the following ways:

An interface can contain any number of methods,

An interface is written in a file with a_java extension, with the name of the

interface matching the name of the file.

. The bytecode of an interface appears in a class file.

* Interfaces appear in packages, and their corresponding bytecode file must be
in a directory structure that matches the package name

Declaring Interfaces
The interface keyword is used to declare an interface. Here is a simple example
10 declare an interface. Let us look at an example that depicts encapsulation:

Interfaces have the following properties:
+An interface is implicitly (iess) abstract. You do not need to use the abstract

Interface
keyword when declaring an interface.
+Each method in an interface is also implicitly abstract, so the abstract keyword

Abstract Class

is not needed.
“Methods in an interface are implicitly public.

+No static methods within Interface.

Fnsmpe |

Multiple Inheritance

B E=m Em
o | [ ] [whm

el eetave
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« Example 2 (explain and trace)
interface Animal(
ibilc void eat();

ic void travel();)

* Example4 (Trace)

class TestClass implements Testinterface {
public void square(int a) {  System.out printin(a*al; )}

bl dse il
* publcstatc o i sl The ouput:
{ 16 ik
4= ew Tt ot Mot Excued

© Quiz

s the default modifierin Interface?

public + abstract for methods
public + abstract for interface declaration
public + static + inal for the interface declaration

* Example3 (Trace)

The output
HW.

« Multiple Inheritances Using Interface
+ Example 5 (explain and trace

interface vehicletwo{
int distance=100;
public wid speed(); }

ehicle
distance travelled is 9000

9/4/2023

Default Methods In Java 8

* Before Java 8, interfaces could have only abstract methods.
* The implementation of these methods has to be provided in a separate class
So, i a new method is to be added in an interfece, then its implementation code
as to be provided in the class implementing the same interface.

* To_overcome this issue, Java 8 has introduced the concept of defauit
‘methods which allow the interfaces to have methods with implementation
without affecting the classes that implement the interface

Extending Interface « Extending Multiple Interfaces

public interface Hockey extends Sports, Event

public interface Hockey extends Sports

}

al
105 10 Y 1 8 e e
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The problem with method overloading in Python is that we may
overload the methods but can only use the latest defined method.
30 Y A Jpanl) Jlarinl 3 o s 5 L (gl b 20030 Jpand) § A<

(NN

Playert Player2 S 38 J G ik 4123 i . 35 O et player okl
080 5 A0 0 G
Playert. = Player ()
Player2 = Player )
g

Class Player

Print (Playert.energy)
print (Player2.energy)
output

10

100

O b 0 Jaeail] ) yha aladid Xl

8y S 0 0 sy Sl A i B 154

Ao 42 5 0 581 D o e 25 5 il B8 2
i A1 3 0 e () A0 AT 5 0 o o R 133
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ethod overloading in python
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Inheritance in python

lance means including the content of a class in another

A

Inheritance in python

on, a class can inherit from another class in order to
the functions and variables in it.

that inherits from another class is called a child class. It
led a Subclass, and it is also called (Derived Class,
Ended Class or Child Class).

{The class that inherits its contents to another class is called
jeyparent class, and it is called the Superclass and it is also
A ase Class or Parent Class).

ss directly inherits everything in the superclass

The general structure of a subclass definition in Python

for the properties that are defined as parameters =

the _init () function. == o i

Ciass key word  Sub clsss Seper class
orms of IEI! .
“ e want to call the __init_ () function in the Superclass, we eritance = .
a ready-made function called super().
n Python ] ass B(A)
o == e
) == o

from C import C
c=cp

from Cimport -
el B
g(sel) x10 Helo from class A) &=y Hello from class A') cprint a0
int{Hello from class A) HelloftmclassA cprint a0 cprint b0
Cprint b St
Gprint <) i
(Hellofrom class B)
rint bl Output
it fom dass B)
Hellofom lss.
B import B [atofon cen il Hellofram class B
: Helobom chas B Hellofram class C
EE Hello from class C

print_c{sel

print_c{self)
0 print(Hello from class C)
Gint{Helo from class C)
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Multiple inheritance in python

Ol b sawid 2540 il 845883 (R15)) Inheritance

OOP 4l

from B import B

it a(self):
Hello from class A')

class e s iy ) e S a3 class i N v
e

Al ) L) pancsy , 25 pall Al (A Aot class O .1

@ python

158 A &) A child ) Aiie & S class I .2

Multiple inheritance in python
O (8 saneiall 45 5

python b Lina s elld o3y

1A sl K2 4 gy 05 B

o o 9 Class A+ (i 36 i )

- i i B R B e b i ™ ) i R0
R el SR 04
Wik ...php, ci, o4+, java
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1008 0 ST J

1y G G i 3 Gk 5 5 <3 Mult level inheritance e 1,02 Body ofthe class

81 3 o s M A S
1038 0 5 g 20 039 5 3 Multiple inheritance 33354 21503
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s (B3 )
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Clss COAB): (B 050 1 00 £ 36 it )
Body ofthe cass
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What is Interface in Python?
An abstract class is a class which may contain some abstract
‘methods also.

abstract class
which contains only abstract methods and doesn't contain any
ncrete methods, such classes are called Interfaces.
‘Therefore, an interface is nothing but an abstract class which can
contains only abstract methods.
s Abstract methods = iy o5 4 Abstract class 4 o) s LS
4 g Abstract iy .45

Y e
interface -5 3y K
4504 i Abstract class (e 523 python b Ll o Jsk O g 13

58 Abstract method &
Points to Remember:

n we
can create interfaces by using abstract classes which have only
abstract methods.
Tty s i O el 0065 i Ko A G Y B B

sl abstract methods o ¢4 g3 abstract class ) pskick

i g5y O oas interface )

Java

Constructor — java language uses
curly braces to define

Variables A— the beginning and end
of each function and

Abstract Methods 4mmm— lclaiss deﬂnll:ilT
n java multiple

— inheritances are
Sab Class partially done through
interface
Its definition is similar
to a class
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Python

Python indentation to
separate code into
separate blocks.

In python supports
both single and
multiple inheritances .
We can create
interfaces by using
abstract classes.

Abstract Class In Python
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trom Australia import Australia

r
Usd U Printinte.py alall od dg3gall ale &gl ubilas from Lebanon import Lebanon

trom Spain

(it languageisell

Corimt! Aralsic
R au.print_languageu

iprint language(sell 10.print_language:
Cprinet Spansh

5p-print_tanguay
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The problem with method overloading in Python is that we may
overload the methods but can only use the latest defined method.
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080 5 A0 0 G
Playert. = Player ()
Player2 = Player )
g
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Print (Playert.energy)
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Inheritance in python

lance means including the content of a class in another

A

Inheritance in python

on, a class can inherit from another class in order to
the functions and variables in it.

that inherits from another class is called a child class. It
led a Subclass, and it is also called (Derived Class,
Ended Class or Child Class).

{The class that inherits its contents to another class is called
jeyparent class, and it is called the Superclass and it is also
A ase Class or Parent Class).

ss directly inherits everything in the superclass

The general structure of a subclass definition in Python

for the properties that are defined as parameters =

the _init () function. == o i

Ciass key word  Sub clsss Seper class
orms of IEI! .
“ e want to call the __init_ () function in the Superclass, we eritance = .
a ready-made function called super().
n Python ] ass B(A)
o == e
) == o

from C import C
c=cp

from Cimport -
el B
g(sel) x10 Helo from class A) &=y Hello from class A') cprint a0
int{Hello from class A) HelloftmclassA cprint a0 cprint b0
Cprint b St
Gprint <) i
(Hellofrom class B)
rint bl Output
it fom dass B)
Hellofom lss.
B import B [atofon cen il Hellofram class B
: Helobom chas B Hellofram class C
EE Hello from class C

print_c{sel

print_c{self)
0 print(Hello from class C)
Gint{Helo from class C)
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Multiple inheritance in python
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from B import B

it a(self):
Hello from class A')
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What is Interface in Python?
An abstract class is a class which may contain some abstract
‘methods also.

abstract class
which contains only abstract methods and doesn't contain any
ncrete methods, such classes are called Interfaces.
‘Therefore, an interface is nothing but an abstract class which can
contains only abstract methods.
s Abstract methods = iy o5 4 Abstract class 4 o) s LS
4 g Abstract iy .45

Y e
interface -5 3y K
4504 i Abstract class (e 523 python b Ll o Jsk O g 13

58 Abstract method &
Points to Remember:

n we
can create interfaces by using abstract classes which have only
abstract methods.
Tty s i O el 0065 i Ko A G Y B B

sl abstract methods o ¢4 g3 abstract class ) pskick

i g5y O oas interface )

Java

Constructor — java language uses
curly braces to define

Variables A— the beginning and end
of each function and

Abstract Methods 4mmm— lclaiss deﬂnll:ilT
n java multiple

— inheritances are
Sab Class partially done through
interface
Its definition is similar
to a class
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Python

Python indentation to
separate code into
separate blocks.

In python supports
both single and
multiple inheritances .
We can create
interfaces by using
abstract classes.

Abstract Class In Python
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trom Australia import Australia

r
Usd U Printinte.py alall od dg3gall ale &gl ubilas from Lebanon import Lebanon

trom Spain

(it languageisell

Corimt! Aralsic
R au.print_languageu

iprint language(sell 10.print_language:
Cprinet Spansh
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