@ 5/22/2023 /




Objects & Classes

@ 5/22/2023 /




e

oye S a3 A st (3 Object plasad (Ko Sa bt Jisf 3 L6l 5 Objects

™~
(Object) K\

.Ai_:u@

.4y Object K]

Ailas Ciog 5 Properties

A Ja ol ey tb‘.m >l 5. Behavior *®




™~
(Object) K\

A aldly Sladll e dpie 3 b st 3 Object plaseead 1S

\ ‘f -
w ~s | department

name

gender




e N
(Object) K\

A oty Sladll e Bl Jsk (3 Object plasedd S

name

model
QT \
/ color

speed




e

(Class) aal\ A
Slaal) w3 Old) sasiay sy Objects L] & Gl e gl W 2 Class
(behavior) Sl s & Jlslly (properties)

Object 1

Object 2

Object 3




Object 1

20bject

30bject

40bject




mark  porter

L L

Object 1

Object 3 Object 4




Class

%

2N

The 3
Complete
Reference

Javal

Fifth Edition

Contums comprebonsve | Cons sew fratars, lachotes el ot spplets,

omeag o e lae ‘ockaling assertens, NI9, | senvets, Swg, Josalleass,

ongrine ood s s opeessies, é | e RN, ood colecions
mmck noee

gt € st bee <tlng stie met rmie (bt | a1y beks sl

L

Object 1

LSl

) ginld) o
algall o
Gladall Jac o
o) gyl e

The ERTT M_j"’«:,é:"\\’
Complete i "
Reference -

- “Herb Schildt at his best!”

++

Third Edition

Isciades comprabeasins | Poowides the mest

teaigismell | conplete coversge o

hepworts, feactions, e Savdard Tormplate
AT, 20d mech mere and ciass Bvaries {ibeary (51}

o Seng P amenng Sanie s Minr s 7 Mhon Bty S5

L

Object 2

SamsTeach Yourself

HTMLS

Object 3




\

Object 1

%.'__

JAAi .
3245435
a 5 .

G sulall o

®* name )55'
* ID

* Semester

* department Object 2
* gender ;
Aol o
686656 *
3 e
Al
il o

Object 3

Als .
66753276 -
7 e

oy

®




Car class

* name ';}jﬁ s
* model -ll- f - r—rl :"
* color g ——
* speed =g - S g, =

|
(-
=
Object 1 O bject 2 Object 3

Object 1 Object 2 Object 3

Fiat ° Kia Ferari °®
1968 2010 - 2016 -
yellow * Orange * blue °

160 - 220 - 320 -




Class &S A

lodlly Olaell Ly o (5925 Class ®

String name,
String ID; < G jadia
Int level;

~~

e J) g2




pubklic class Student {

long ID;

String name;

short seme=ster;

short department;

void printDetails () {

System.
System.
Sy=stem.
System.

cut.println("ID: "+ID);

cut.println("name: "+name);

cut.println("semester: "+zemester);

out.println("department:

"+department) ;

void updateDetails (long id, String na, short =m, short dep) {

ID =id;

name =na;,

semester = =m;

department= dep;
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public class Circle {

double radius;
double getArea(){

double area = 3.14%* radius*radius;

return hrea;

j

public £lass circleExample {
puplic static void main(String[] args) {
Circle c1 = new Circle();
cl.radius = 5.5;

System.out.println("Arcal ="+ cl.getArea());

j
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Constructor

public class Circle {
\Gircle(double r){
radius = r;

b

double radius;
double getArea(){
double area = 3. 14% radius*radius;

return area;

h
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public class Circle_A {

private double radius;
-\

public void setRadius(double radius) {

this.radius = radius;

;

public double getRadiuS() {
return radius;

;

—  double getArea() {

double area = 3.14 * radius * radius;

return area;

;
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Person
-name : String
-address : String
+getName() : String
+setName(name : String) : void
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Person

+Name: String
+Address: String

[ Subclass /ﬁ D\ Subclass }

Empfoyee Student

+Company: String +School: String
+Salary: double
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Y

modifier(s) class ClassName extends ExistingClassName modifier (s)
{

memberList

}

public class Employee extends Person {
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Super class

Sub class

public class Employee

1

public class Manager extends Employee |

public class Manager extends Employee {

String name;

Address address;

String phonelNumber;
int employeaslumber;
float hourlyPay;:

String

Employee[] subordinates;

[] duties;

D
=
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public class BankAccount |

String owner; ',
int accountNumber; //
float balance; //

// Some constructors

public BankAccount () |
this.ocwner = "";
this.accountNumber = 0;
this.balance = 0J;

}

perscn who owns the account
the account number
amount of money currently in the account

public BankAccount (String ownerName)

this.owner = ownerName;
this.accountNumber = 0;
this.balance = 0;

]

// Deposit money into the account

public woid deposit (float amount) |

this.balance += amount;

J

/4 Withdraw money from the account
public void withdraw (float amount)

if (this.balance >= amount)
this.balance —-= amount;

{

e

~

|

Object |
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{
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[ Object ]

public SavingsRccount () { +
super () ;

} [ BankAccount ]

t

[ SavingsAccount J

public class SavingsAccount extends Bankiccount |

SavingsAccount s = new SavingsAccount();
System.cut.println(s.balance); [/ displays 0.0

s.deposit (120);
System.cut.println(s.balance); // displays 120.0

s.withdraw(20) ;
System.ocut.println(s.balance); // displays 100.0
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public class Person ({

String name;
Address address;
Strifg phoneNumber;

}

public class Employee extends Person {
int employeeNumber;
float hourlyPay;

}

public class Customer extends Person {
String|[] itemsPurchased;
Date[] purchaseHistory;

}

public class Manager extends Employee {

\( Manager !

-

String[] duties;
Employee[] subordinates;
}
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Person p = new Person();
Employee e = new Employee();
Customer c = new Customer/();
Manager m = new Manager|():;
| p.name = "Hank Urchiff"; // own attribute
< | p.address = new Address(); // own attribute
_ | p.phoneNumber = "1-613-555-2328"; // own attribute
_ | e.name = "Minnie Mumwage"; // attribute inherited from Person
e.address = new Address|(); // attribute inherited from Person
J | e.phoneNumber = "1-613-555-1231"; // attribute inherited from Person
e.employeeNumber = 232867; // own attribute
_ | e.hourlyPay = 8.75f; // own attribute
— | c.name = "Jim Clothes"; // attribute inherited from Person
c.address = new Address|(); // attribute inherited from Person
- c.phoneNumber = "1-613-555-5675"; // attribute inherited from Person
c.itemsPurchased[0] = "Pencil Case"; // own attribute
_ | c.purchaseHistory[0] = Date.today/():; // own attribute
~ | m.name = "Max E. Mumwage"; // attribute inherited from Person
m.address = new Address|(); // attribute inherited from Person
m.phoneNumber = "1-613-555-8732"; // attribute inherited from Person
<4 | m.employeeNumber = 232867; // attribute inherited from Employee
m.hourlyPay = 8.75f; // attribute inherited from Employee
m.duties[0] = "Phone Clients"; // own attribute
_ | m.subordinates[0] = e; // own attribute

-
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Cube ¢ = new Cube();

Square s = c;
Shape e = ¢;
Shape e = new Square();
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public class Shape {

public void draw() {

public class Square extends Shape{

foverride
public void draw(){

System.out.println("Squars");

public class Cube extends Square {

@0Override
public void draw () {

System. out.println("Cube™);

public class Triangle extends Shapef

foverride
public void draw(){

System.out.println("Triangle");

public class Circle extends Shaps{

Goverride
public void draw(){
System.out.println("Circle");
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public class DrawPolymorphismExample {

public static void main(Stringl[] args)

Shape e;

Square 55

e = new Circle();

e.draw/() ;

e= new Triangle();

e.draw() ;

e = new Square();

e.draw() ;

e = new Cube();

e.draw/() ;

Cube ¢ = new Cube();

s=c;

s.draw() ;

e = C;

e.draw/() ;

{

™~

JUI el ) 35 il
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Output - JavaProgrammingll (run) 2

0wl T

run:
Circle

Triangle

Square

Cube

Cube

Cubel

BUILD SUCCESSFUL (total time:

0 seconds)
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Abstract Method

Ada ) Ly ud e L Ny & 65\ P\ & Abstract method @
. Abstract @ﬂ\ P 4 N QY\GW abstract 4. Pl ;@

public abstract double calculateArea( );

@ 22/05/2023




Abstract Class

. Abstract Class & b abstract method Jeo s5# Class (s ®

. class (Ll sie Abstract iK) pasud Abstract Class  Je e @

abstract class MyClass {...}
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public abstract eclass Shape {

private String color;

public String getColor() {

return coloxr;

public wvoid setColor (String color) {
thiz.color = color;

public abstract doubkle calculatelrea() ;
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public class Circle extends Shape {
private double radius;
private final double PI =3.14;

public Circle (double radius, String color) {
this.radius = radius;

super .setColor (color) ;

public double getRadius() {

return radius;

public wvoid setRadius (doubkle radius) {
thi=.radiu=s = radius;

A0wverride
public doubkle calculatelArea() {
return this.getRadius () *this.getRadius () *PI;
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L;L.f\ s Abstract
classes sac Jo (59:% Mo Cauas Ll 3 rMAbstract Class @

. subclass  le Jsasdl Abstract Class f\'\é‘:";\ ui‘ ®

{2 subclass a8 superclass o &5l abstract methods ) Bl algY! 4LS A é 51 o

.abstract class
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Interface

public interface Shape {
public String getName();
public double getArea();

;

public interface Relation {
public boolean isGreater( Object a, Object b);
public boolean isLess( Object a, Object b);
public boolean isEqual( Object a, Object b);

A ) Ly S\J.\:;{Ojv\g gl (o des o DY 3 pisein Interface @

ke @
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Interface  ,allas-

Public , Abstract ;s Interface SJhdl K@
. Interface -» Object Ll uﬁcﬁ/ ®

.(Final Variables) colg e (s9:% o u§¢ Interface @

. Implements 4.5\ f\ml 55 Interface REEA ol 4y class L.,SG\ °

class Square implements Shape {

3
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public class Square implements Shape {

private String name;
private doubkle length;

public Square (String name, double length)
thiz.name = name;
this.length = length;

public double getLength() {
return length;

@Override
public String getName () {
return thi=s.name;

@0Overxride
public double getArea() {
return getlLength() * getLength() ;
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. Interface o SV

puklic class Circle implements Shape, Relation{
private double radius;

private String name;

puklic Circle (doukle radius) {

thi=s.radiu=s = radiu=s;

EOverride
prublic double getArea() {

return this.radius*this.radius*3.14;

EA0verride
pukblic String getName () {
return thi=.name;

}

FOverride
public boolean isGreater (Okbject a) {

return gethArea ()

EA0verride
puklic kboolean isLess (Okject a) {

return getArea() <

AOverride
public boolean isEgual (Object a) {
((Circle)a) .gethrea () ;

return getirea()

> ((Circle)a) .getArea () ;

((Circle)a) .getArea () ;

™~

implempnt Jw, \»f j Qi((j.lagg o
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. Interface ) extends Jox P58 o) u§£ ¢

public interface ThreeDimentionShape extends Shape {

public double getVolume();
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public class Account implements Relation {

private double balance;

public Account (double balance) {

this.balance = balance;

public double getBalance () {

return balance;

@Override
public boolean isGreater (Object a) {

return getBalance() > ((Account)a).getBalance();

@QOverride
public kboolean isLess (Object a) {

return getBalance () < ((Account)a) . getBalance();

@Override
public boolean isEqual (Object a) {

return getBalance() == ((Account)a) .getBalance() ;

public class Cirecle implements Relation{

private double radius;

rpublic Cirele (doukle radius) {

this.radius = radius;

public double getArea () {
return this.radius*thik.radius*S.14;

EFOverride
public boolean isGreater (OCkbject a) {

return getArea() > ((Circle)a) .getBhAreal();

@Override
rublic boolean isLess (Object a) {

return getArea () < ((Cirecle)a) .getAreal (),

@Override
rublic boolean isEgqual (Okject a) {

return getArea() ==

22/05/2023

((Circle)a) .gethreal() ;
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Interface as a Type N

.LJe reference type iy xu |2 L» \la interface i« fﬁm s @
.$~Y\ reference types T\W\ ad & 55 L;\ 3 Ao\ dis] ui‘ o

class u"f’vl -@Wr—\ud.\ﬁ\ Ob]ectujiu\u& e gy Aol e ®
. interface \ig 1mplement joee rjg_;

pubklic class interfaceTypeExample {
public static wvoid main(String[] args) {
Square = = new Square('=guarel”, 10);
display(=s);
Triangle t = new Triangle("trianglel”, 10, 5);
display(t) ;

public static woid display(Shape =) {
System.ocut.println("Shape Name: "+=.getName());
System.ocut.println("Shape Area: "+=s.getBreal());
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Nested Classes
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Inner Class

Non-static nested classes

Method-local Inner

Classlass

Nested Classes

Static nested classes

Anonymous Inner Class
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Inner Class

methods , attributes ﬂ Jeosll \.v.ic 5 outer class object - inner class lagy ©
\.1(. BJJ?')'U
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public class OutexrClass |

private class InnerxClass/
public void print() {

System.out.println("This i1s the the inner class");

public vold printInner() {

InnerClass inner = new InnerClass();

inner.print () ;
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public class InnerClassExamplel |

public static volid mainm(Stringl]

args) {

OuterClass outter = new OuterClass();

cutter.printInner () ;

rUurm:
This 13 the the i1nner class
BUILD SUCCESSEFUL (total time: 0 seconds)
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public class QuterClass2 |

private int num = 175;

public class InnerClass {
public int getNum() {

return num;

public class InnerClassExample? |

public static void main(String[] args) {
OuterClassZ outer = new OuterClassZ();

OuterClass?2.InnerClass inner = outer.new InnerClass();

System.out.println (inner.getNum());
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Method-local Inner Classlass
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public class QuterClass3d {
public void myMethod () {
int num = 175;
class MethodInnerxrClaszss/
public void print() {

System. out.println (num) ;

}

MethodInnerClass inner = new MethodInnerClass () ;

inner.print();

public class InnerClassExampled |
public static veoid main(String[] args) {

CuterClass3 outer = new OuterClass3();

outer.myMethod () ;
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Anonymous Inner Class

(cvf\ \.;\L.cf\ 09 \.(;L,.f\ A~ L5\5\ inner class S ®
. class ;\ interface & 539>50 method J override & RRE lodus ’o'.ﬂcrg,' .5 @

In case of anonymous inner classes, we declare and instantiate them at the same

time.
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public abstract class MyAbstractClassz {
public abstract void myMethod() ;

public class InnerClassExampled |
public static veoid main(String[] args) {
MyRbstractClass inner = new MyAbstractClass() {
@override
public void myMethod() {

System.out.println("This is an example of an anonymous inner class");

-

inner.myMethod () ;
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Static Nested Class
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. outer class & 4sld| object methods 4 object variables ) Jso! LY @

5/22/2023

/




public class QuterClassd |

static class Nested Demo {
public void myMethod() {

System. out.println("This 1s my static nested class");

public static void main(String args[]) {

OuterClassd.Nested Demo nested = new OuterClassd.Nested Demo();
nested.myMethod () ;
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