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Object Oriented Concepts
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°  Abstraction

. Abstraction
°  Encapsulation | |
© Data Hiding
] Polymorphism ’\ / Encapsulation
° Inheritance
°  Polymorphism OOP
Inheritance




What Is an Object? e
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Class
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Color = hlue

HumberOfDoors = 4
TankSize = 16
Speed =10

hlue, 4 door




Defining a Class Java

[modifier] class ClassName {

sULUUVaINISAYIUA Class /I ClassBody => data + method()
}
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D modifier WuRdasadlumsiuaanslunisleaiuuas Class
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public class Car {

}




public class Car { Java

Modifiers of Classes }

modifiers & %3U class aggnimualineguiuusialUl ;

° public—aaganagnisenlylalaenseainnieusn package

° abstract—LUuN15A1%UA class NUsznauludy abstract wseanluladinig
JEUTEasBean13vieuly ueviigauszasdlunisidanudmiunisdunen
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° final—aanangnimuabiludnvaztlazlianunsadilinsdunassala

° private—azgauliunisisenlylaanizanniely class

° protected—azgoulitnisisunlalaanizainnaiglu class wag Inherit
class



Data Member Declaration

<modifiers> <data type> <name>;

Modifiers Data Type Name
private int width;
public int length;

Methods



Defining an Attribute

%
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[modifier] dataType attributeName;

° modifier 19lun1SAUUARNTS L UNIS LY ITUVDIFLUSNTDANAIN

1
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° dataType foviintayazseraduvlintoyaiugiunseviinaaid
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attributeName AYBVDILLDNNIUIN LYU public class Car {

public int numberOfWheel;
public String color;

}




Java
Defining an Attribute (TRY)
[modifier] dataType attributeName,;
public class Car {
Color = blue public int numberOfWheel;

hlue, 4 door

TankSize = 16 public String color;
Speed =10
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Instance

N3a31909UlaAILYNL38NI1 instantiation lngeauiandsilu instance
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Class Definition




Creating a Class Instance

Tunsainlulatinisiiviua Constructor 1INau Java agyin1sasialilag
DALULR

Ly Java Nnasaninisasieeadianlmiinatuazfoi1derids new seyld
1 Constructor NOULAND :

Car honda = new Car()

Tunsalflaziunismviue reference 130 p NlUS@aUlaANLTID3
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Car
Object

honda
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Example: a Class

class Point  { *  msendieaiigninualineluwennitam
public int x; o - v A
wihlalnen1sseyTeveeaUiannumielio
public int y; o oy 4
} YDILDNYITVITRDINTAUMIBLATIALB YN

class Test {

public static void main(String[] args) {
Point p = new Point();

System.out.println(" Value of x =" + p.x + " Value of y = " + p.y);

; Output :Value of x =0 Valueofy =0



Try : New Class Car

Print ??
public int numberOfWheel,
public String color;

public class Car {
public int numberOfWheel;
public String color;

public static void main(String[] args) {
Car honda = new Car();
System.out.println(honda.numberOfiWheel);
System.out.println(honda.color); }



Variable Declarations Java

Modifiers :

° public—tayaazgniindslaanila 9 aelulusinsy
© protected—ﬁﬁ@%ﬁ%gﬂLﬁﬁﬁﬁﬂiﬁmwwmﬂ subclass ﬁagjmaiu package
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° private—aya3sgniinfelaan code Melu class LA8INY
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final—Uayangnimualudnwaeilazlianunsafeundadla

Y

static— lunsiinavINsiuNvestayaniglunilsauInRgswwriang e
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Defining a Private Attribute -

class Point // File Point.java

{
private int x;
private int y;

}

class Test // File Test.java

{

public static void main(String[] args) {

Point p = new Point();

System.out.printin( " Value of x =" + p.x + " Value of y =" + p.y);
} Output : Error




Class Definition : Review

class { < Class Name

( Attribute / Data
Members

4!

f Methods
(incl. Constructor)




Defining a Method

(%4
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[modifier] return_type methodName ( [argument]) {
// method_body

}

a 6 acf

*  modifier ApAgiisanlilunsimunanslunsiienldiusen

return_type \Judwilismunviavesdoyaiidesnisiua nevds
nFugansvhaiunisluisen

*  methodName Hun1sszufevesusen Tneunfivdudusiedidn

*  arguments UsznauluseBeuazviindoyaililunissudeyaanesy
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Modifiers of Methods

%

d7UV99 modifiers @195 ULLFADINVIUA AR
° public—tusanazgnisanlylaainlanle 9

° protected—iusanazgnisenlylaain package Wneniunse subclass
° private—Lusana1u15agnidlnanlaniegnielu class Whgiu

° abstract—LUuUNISANNUALRNIETOLAZNS1HLADSYaLsen tagludnng
2y code Tunsviauly
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° final—LJun1siuatLsen lllianunsavinnis overriden 1a



Method Definitions
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Type of Methods

<modifier> <return type> <method name> ( <parameters> }{

<statements>

UDALNDN constructor Lsanalun1sann1saaLlsauiIsaunusaan iy
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Accessor method
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class Value
{
private int x; etX
public int getX() J O
{ .
return(x); X |4

}




Method Declaration : Accessor

Modifier l Return Type ' Method Name ' Parameter
ge ( {

public in

return x; : = Statements l

accessor()




Try : Class Car -> Create Get Method

Print ??
public int numberOfWheel,
public String color;

public class Car {
private int numberOfWheel;
private String color;

public int getNumberOfWheel() {
return numberOfWheel;

}

public String getColor() {
return color;

}
}




Mutator methods
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class Value

{

private int x;
public void setX(int xVal)

{

x = xVal;

}




Method Declaration : Mutator

Modifier l Return Type ' Method Name ' Parameter '

public void ( int xValue ) {

X = xValue; . «— Statements '

mutator()




Try : Class Car -> Create Set Method

Print ??
public int numberOfWheel,
public String color;

public class Car {
private int numberOfWheel;
private String color;
public void setNumberOfWheel(int numberOfWheel) {
this.numberOfiWheel = numberOfWheel;
}

public void setColor(String color) {
this.color = color;
}

}



S,
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Class with Accessor & Mutator Method

Class declared here

public class Point {

private int x;  * Data declared here

private int y;

public void setX (int xValue) {

x = xValue; \

} Methods

public int getX() { retum/x,/}/
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Class with Accessor & Mutator Method

class Point {

A

Object Type declared here
ivate int x;
PrveE < Data declared here

private int y;
public void setX(int xValue) {
x = xValue;

}

public int getX() { return x; } v\
P Methods

public void setY(int yValue) {
y = yValue;

}
public int getY() { returny; }




Creating a Class Instance

Tunsainlulatinisiiviua Constructor 1INau Java agyin1sasialilag
DALULR

Ly Java Nnasaninisasieeadianlniinatuasfoie derids new seyld
1 Constructor NOULAN® :

Point p = new Point()
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Method calls

%4

lngUnfiain1ssenldusenazdsznouliae 3 duiidrAgaail :
° YaUIRULAATIABINISITeNlYIUSANABINT
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nssenidusenlulusunsudaingasioilunisinsafiusenineauion AUl
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className name = new className();

n1sisenldusaanelusalianazmiioununisssyAennsiinniegluaalian
lngdsuiuunsil

name.methodName();



Using objects

Point p = new Point(); class Point {

private int x;

private int y;

p.setX(5);

public void setX(int xValue) {
| >x = xValue;

p.setY(%); }

public int getX() {

return Xx;

}
public void setY(int yValue) {

¥ = yValue;

}
public int getY() { returny;}

}




class TestRun

{
public static void main(String[] args) {
Point p = new Point();
p.setX(5);
p.setY(5);
System.out.println(" Value of x = "+ p.getX() +" Value of y = "+ p.getY());
}
} Output : Value of x =5 Value ofy =5



Using objects e
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Point p = new Point();

p.setX(5);

e |
Point g = nM
a.setx(a); sety(.) |

g.setY(4);




Try : Class Car

set color = Black

Set numberOfWheel = 4

public static void main(String[] args) {
Carl honda = new Carl();
honda.setColor("Black");
honda.setNumberOfiWheel(4);
System.out.println(honda.getNumberOfiheel());
System.out.println(honda.getColor());



Methods
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class Shape {
int x = 10;
int y = 10;
public int calcalteSquare() {
return x*y;

}
}

Class Run {
public static void main(String[] args) {
Shape shape = new Shape();
System.out.println(shape.calcalteSquare());
}
}
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Java
Review Method How to : calculateTax()

ADINITATUIUTIANEUAITINATEAIN  TUIUTUAT (Qty) Lazs1A1dUAT (price) Niou
NN 7 % -> Invoice

1 sULUUYRINSLABULISDN
modifier return_type methodName( [argument] )

{
// method body

2 szyviindayanneenisAuan
Tunsallifasmsauinsadudsiunmd ddiwnldulunatoy deiuivunteys

¥1n double NSBUANNUAATED return TULUSDA

public double () {
// body SR

t o Freelance Writing $100.00
re u r n b Hourly rate for article on flight maneuvers

} Social Media
Promotion of article on Twitter and Instagram

_ |

$500.00 1 $500.00



Review Method How to
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WBVDUUTOAAITTUAUAILDNWIANANLAYENwIA ey luagn U

public double calculateTax() {
//body

return;

}

4 i“Uqu'lilLﬁai‘Vlﬁ’éNﬂ'ﬁ
L3HN GU‘UWU?JZLIﬁ %amuﬂmummmawma comma SLUﬂiﬂJVlﬂJW’]i’]ﬂJLW@iMﬁ’]EJ
7 @u body GuaqmﬁamuaamaiuLﬂiaamuﬁaﬂﬂﬂﬁ
public double calculateTax (int gty, double price ) {
// body
return ; Qy  Line Tota

Freelance Writing $100.00 35 $350.00
} Hourly rate for article on flight maneuvers +Tax

Social Media $500.00 1 $500.00

_ -
1



Review Method How to

5 Wwaulpnnigluluson

lunsaliasaiunigawinlaanduwiuduai (Qty) wagsiaduen (price)
WEDUMINIEINUIY 7 % Feausadeiudulanginsunisaiuialassseludl

public double calculateTax( int qty, double price)
{
double subtotal;
subtotal = price * gty;

return (subtotal* 0.07);
}



Constructor

AauanSALRaSIUSaATNANARN T 11SUNITAIMUAAS ALY 08U
A lngunfAaglesiuiuAgisaainseyin (Operator) M58 new  Liladl
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nsusenArauansawmaiazuanssluInusenay 9 aelguuuueadl:

AccessSpecifier ConstructorName (Parameter lists)

{
}

// ConstructorBody




Constructors

* 3aund Constructor zLUUTIDLALITUARNE WaEE1RSUAINISIEILADS LA
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°* nMsivunreuasAwmesazliiin sMuaviiaueInIsAuA (return) Ta 9 13

* lnguninauasamasazidu public

*nn1sUsENIARaNERIlaNNISAIrUAADUanSIMasiA 9 11 9177198 YINN1TdS9
default constructor lilaganludlf

*yanNINNLULAIRDUENS AL asT LU LAL ISR IUANIS TS vz d ey default

constructor



Constructor :Initialized Object

public class Point {

private int x = 0;
private inty = 0;
// a constructor!

public Point() { }

Point Object

Point A = new Point(); Y




Constructor (1/2)

public <class name> ( <parameters>) {
<statements>

}

Modifier Class Name I Parameter

public Point (int xValue, int yValue ){

Statements



Constructor :Initialized Object

public class Point {

privateint x = 0;
privateinty = 0;
/l a constructor!

public Point() {}

public Point(int xValue, int yValue) ¢ Point Ob]ect

x = xValue;

y = yValue;

Point A = new Point(44,78);




Class Point with Constructor

class Point {

private int x;

private int y;

public Point(int x, int y) {
this.x = x;
this.y = y;

}
public void setX(int xValue) { x = xValue; }

public int getX() { return x; }
public void setY(int yValue) { y = yValue; }
public int getY() { returny;}



Class Point with Constructor

class Test {
public static void main(String[] ares) {
Point a = new Point(44, 78);

System.out.println(" Value of p.x = " + a.getX()+ " Value of p.y =" +
a.getY());

Point g = new Point(0,0);

g.setX(5);

g.setY(5);

System.out.println(" Value of g.x =" + g.getX() + " Value of qy = " +
g.getY());

} Output : Value of a.x = 44 Value of a.y = 7¢

Value of g.x =5 Value of q.y =5



Overloaded
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Overloaded Constructor

public class Point {

private int x;

private int y;

public Point() {
x=0; y=0;

}

public Point(int xValue, int yValue) {
x = xValue; y = yValue;

}

public Point(Point p) {
x = p.getx(); y = p.gety();

}



Overloaded Constructor Java

public Point() ApuansnwasuuuksnIzlitinsszymslweshy sl
ANNSUNITIMAUAANSUAUVDI X bag y Wy O

public Point(int xValue, int yValue) Apugnsninasuuufdesazdsenau
lUmen1silwes 2 uau JFEMSUAMUUAAIUDIFILUS X Lag y NIDu
AunNsaseeaUlanlaluas1ILne,

public Point(Point p) ﬂ’e]‘LlﬁGl’%JﬂLM@%LLUUﬁﬁ’]ﬂJQ%’%JUﬁ’]W’ﬁ’]ﬁLma’ﬂugﬂ%@\‘i
20UlIANNARNEALAYINU LagYIINIIAINUAASILUT X Way y 21nA1UIaed
A p Wunan lunsalflazdusegamsvhauiiSenia copy constructor
Josnlddmsunsadaeetianlntainaaia point MnsdiuAn
aaULﬁmﬁﬂhuﬁhuﬂugﬂﬁuaawwmﬁL@@%ﬁuLaq



Overloaded Constructor with Point class

class Point {
private int x; private int y;
public Point() { x=0; y=20;1}
public Point( int xValue, int yValue) { x = xValue; y = yValue; }
public Point(Point p) { x = p.x; y = p.y; }
public int getX() { return x; }

public int getY() { return y;}



Overloaded Constructor with Point class

class Test
{
public static void main(String[] args) {
Point p = new Point();
System.out.println(" Value of p.x = " + p.getX() +" Value of p.y =" + p.getY());
Point g = new Point(5,5);
System.out.println(" Value of g.x =" + g.getX() + " Value of q.y =" + qg.getY());

Point r = new Point(q);

System.out.println(" Value of rx = " + r.getX() + " Value of r.y = " + r.getY());

} Output :
Value of p.x =0 Valueof p.y=0
} Value of g.x =5 Valueofqgq.y=5
Value of rx =5 Valueofry =5

Overload d@ru1saldnutusaanalula
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