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| ADDING/DELETING A CLASS
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"ngiin class tawngs hierarchy naaguaiiuinans
wieasniwaag hierarchy (Wuag1sain

a2 N lnaneuz2a9 subclass azlugdinasa td0gsNIN2a9
hierarchy
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| ADDING/DELETING A CLASS

name
Shape getName()
calculateAreq()

hame name
Circl Sq side
getName() getName()

calculateAreq()




ADDING/DELETING A CLASS

public class Shape {
private String name;

name=aName;

}

return name;

}

return 0.0f;

}

public Shape (String aName) {

public String getName () {

public float calculateArea() {

private int radius;

super (aName) ;
radius = 3;

}

float area;
area = (float)
return area;

public class Circle extends Shape ({

public Circle (String aName) {

public float calculateArea() {

(3.14 * radius * radius);

public class Square extends Shape({

private int side;

public Square (String aName) {
super (aName) ;
side = 3;

}

public float calculateArea() {
int area;
area = side * side;
return area;




ADDING/DELETING A CLASS

znawuNanll hasannidwsaaneinu
Polymorphism

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

Circle ¢ = new Circle("Circle C");
Square s = new Square ("Square S");
Shape shapeArrayl[] = {c, s};
for (int i=0; i<shapeArray.length; i++) {
System.out.print ("The area of " + shapeArrayl[i].getName() + " is " +

shapeArray([i] .calculateArea()+ " sq. cm.\n");

The area of Circle Cis 28.26 sqg. cm.
The area of Square Sis 9.0 sq. cm.




ADDING/DELETING A CLASS

Circle

Attribute

- name : Circle ¢
- radius : 3
Operations

- getName()
- calculateAreaq()

-

Square

Attributes

- name : Square S
- side : 3
Operations

- getName()

- calculateAreaq()




| ADDING/DELETING A CLASS

"suysidnsneesniain class wdhlulu Shape class
hierarchy
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ADDING/DELETING A CLASS

public class Triangle extends Shape {

private int base, height;

Triangle (String aName) {
super (aName) ;
base = 4;
height = 5;

}

public float calculateArea ()
float area =
return area;

0.5f * base * height;

public class Main {

public static void main(String[] args) {
Circle ¢ = new Circle("Circle C");
Square s = new Square ("Square S");

Triangle t = new Triangle ("Triangle T");

Shape shapeArray[] = {c, s, t};
for (int i=0; i<shapeArray.length; i++) {
{ System.out.print ("The area of " + shapeArray[i].getName ()
shapeArray([i].calculateArea()+ " sq. cm.\n");

+ "

is

n +

The area of Circle Cis 28.26 sqg. cm.

The area of Square S is 9.0 sq. cm.
The area of Triangle T is 10.0 sqg. cm.




ADDING/DELETING A CLASS

"31nn15.28% code ainanvziiniazani1ni1siiy subclass ey
nansznuee class hierarchy saaannialddiuaias

"sanw n13au subclass nlalaldn superclass a4 class a9
sziimnansznusia class hierarchy wasninwisludinaias



INHERITANCE CHAIN

"class hierarchie Hunanwazlasiasientanaidtunali
UNNHIBN

" dun1enidanszyriing class #1979 1w class hierarchie
5011 “inheritance chain “

"inheritance chain 1 &% a1x1satwuuu single-level
w30 multi-level fls



INHERITANCE CHAIN
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JaN Y

/\
Single-level Single
Inheritance Chain

Multiple-level Single
Inheritance Chain



MULTIPLE INHERITANCE

" NYITUINTEUADY NU

‘nuudninssunasein (amphibian)

"R TASIUNAS I HAOENURIINNWIZNIN
“a@siun (land animal)

“§nun (water animal)



MULTIPLE INHERITANCE

Land
Animal

/\

Water

Animal

/N

Frog

"371nN19HUNaANINNI1 1 superclass
"Class Frog 15an21 multiple inheritance

= Attribute uwaz Method ninamzas class Land
Animal waz Water Animal nangidwainniibizas
class Frog



PROBLEMS ASSOCIATED WITH MULTIPLE INHERITANCE

"3RI 19ae yaan1iiaane (sales manager)

"amn1seegneaintsasusenissede (takeOrder) angneilainiann
W98 e LazAIN19I00YHEIN1980Ze 1rHaRAUNEIANITEIN13ATIN LA

"nan class SalesManager 39U subclass 2as 2 superclass fa
class SalesPerson uaz class Manager



PROBLEMS ASSOCIATED WITH MULTIPLE INHERITANCE

Sales
authorize() quager takeOrder()

Person
/\ /\

Sales
Manager




PROBLEMS ASSOCIATED WITH MULTIPLE INHERITANCE

a a
getA() getA()




PROBLEMS ASSOCIATED WITH MULTIPLE INHERITANCE

a a
getA() getA()




PROBLEMS ASSOCIATED WITH MULTIPLE INHERITANCE

name O ol of
Employee | " 00 SalesManager az14
x Method
collectPayment() zas
lms 2222
authorize() Sales takeOrder()

collectPayment() Momc:ger

Person |collectPayment()

Sales
Manager




CONTRACT AND IMPLEMENTATION PARTS

"JUniuals method azUsznauldmig 2 d9u

"Contract : method signature and specifies the

name of the method, its return type and formal
parameters.

"Implementation : contains statements that are
executed when a method is called



CONTRACT AND IMPLEMENTATION PARTS

Contact
class X {
int a;

public int getA() {
a = atl; " Implementation

return a;

}
}




CONTRACT AND IMPLEMENTATION INHERITANCE

" wenanaesUanianulidnianzes method 41 inherit s1a1n
vane superclass n1w1a1nidelasassu Multiple Inheritance

"317139i38n19Nnseanld subclass inherit Multiple
Contact s uslsainisa inherit Multiple Implementation

"Subclass azansaitnnisdin Implementation ag

"31n38m9na1vi1 A Multiple Inheritance gsmallaluniwiann
WA LNETNTO L LB 5159 )



INTERFACE

" 1191317158950 Contract inheritance uwni1sasns
interface

"nq58519 interface punRawnuni1sasis class 13w le
keyword “interface”

72



INTERFACE

*Method ninnm2a¢ interface i

interface I ({ abstract method

void j(); ) 3 .

int k() ; Method azin1susznirunaiw Contact
} laifidaw Implement

"d2u Implement 14 subclass Usznaias

23



MULTIPLE INHERITANCE USING INTERFACE

"n158579 interface lwn1wn Java 14" single
inheritance fial#ifin multiple inheritance

" RIp10871968 LU



MULTIPLE INHERITANCE USING INTERFACE

"Class SalesManager \iu subclass 2as
SalesPerson 1w single inheritance chain.

"SalesPerson 1w subclass 2as class Employee

"sinlv class SalesManager s inherit a1n
SalesPerson was Employee ivinww ldimnaiaisale
N1536AN13



MULTIPLE INHERITANCE USING INTERFACE

"Ll NaNANETN1TalN99RN1S (manage) 14 class
SalesManager sl interface ftiuannaInIsalnas
Manage 17

" 58071 interface Manage

interface Manage {
public boolean authorize();

}




MULTIPLE INHERITANCE USING INTERFACE

name
getName()

Employee
N\

Sales takeOrder()

authorize()| Manage Person | collectPayment(

implement

Sales
Manager




MULTIPLE INHERITANCE USING INTERFACE

D ErC

2] com.compans:

(& Chapter5 2.1, 96 Cut

" Ma

Hili External Libraries []1 Copy

Copy Path
Copy as Plain Text
Copy Reference

|} Kotlin File/Class

R 2| File

shift-c [ Package

Ctrl+Alt+Shift+C | [

m Create Mew Class

Mame:

Kind:

Manage

C Class

C Class

E Enum

@ Annctation
EI JavaFxXApplication
[5] Singleton

28



MULTIPLE INHERITANCE USING INTERFACE

public class Employee {
private String name;
public Employee () {}
public String getName () {
return name;

public interface Manage ({
public boolean authorize();

public class SalesPerson extends Employee {
public boolean takeOrder () {
System.out.println ("Order taken");
return true;
}
public void collectPayment () {
System.out.println ("Payment collected");

}

29



MULTIPLE INHERITANCE USING INTERFACE

public class SalesManager extends SalesPerson implements Manage {
public SalesManager (String n) {
super.name = n;
}
public boolean authorize() {
// authorisation by a sales manager
System.out.println ("Order authorized");
return true;

30



MULTIPLE INHERITANCE USING INTERFACE

public class Main {
public static void main(String[] args) {
SalesManager sm = new SalesManager ("Sara");
if (sm.takeOrder()) {
if (sm.authorize()) {
sm.collectPayment () ;
System.out.println ("SalesManager " + sm.getName () +
" took order, authorized it and collected payment.");

}

else {
System.out.println ("SalesManager "+sm.getName ()+
" did not authorize order. No payment collected. ");
}
}
} Order taken

Order authorized

Payment collected

SalesManager Sara took order, authorized it and collected
payment.




MULTIPLE INHERITANCE USING INTERFACE

name

"L URaawN15aa kU interface Employee
getName()

/\

authorize()

takeOrder() | CanTakeOrder Manager

collectPayment()

implement

Sales
Manager




ATTRIBUTES IN AN INTERFACE

= Attribute 1w interface 29w static waz final 1gus
= Static tws1z attribute azNINgIRILAL?

"Final wszldgnnsunlale’



ATTRIBUTES IN AN INTERFACE

public interface Colourable {
int RED = 1;
int GREEN = 2;
int BLUE = 3;

public void setColour (int c);
public int getColour ()

public class Color implements Colourable {
public void setColour (int c) {
RED = c;
}
public int getColour () {
return RED;

}

34



METHODS IN AN INTERFACE

*Method ninnaln interface 3w abstract method
waznn ) class nld interface azsiag implement
method waniae

"Method 1w interface 1Uu public wana wallals
keyword ludim Access



ABSTRACT CLASS AND INTERFACE

"Class nld9u interface azsing implement yn- method #ivsznae
lu interface lasw class aznanelu abstract class

public abstract class ColourTest implements Colourable {
int i;
public ColourTest () {}

public void setColour (int c) {
i=c;
}
}




ABSTRACT CLASS AND INTERFACE

Abstract Class Inferface_____________

May have some methods declared Can only have abstract methods.
abstract.

May have protected properties and Can only have public methods with no
static methods. implementation.

May have final and nonfinal data Limited to only static and final.

attributes.



ABSTRACT CLASS AND INTERFACE

"Abstract class ldainnsnasne object la

public abstract class LandVehicle { public class Main {
int doors; public static void main(String[] args) {
public LandVehicle () { LandVehicle 1 = new LandVehicle();

}

doors = 4;

) }

}




EXTENDING INTERFACE

"Subclass 289 class 71 Implement interface azls5u
n1sdunanAmMaNURzas interface wurIaly 2222



EXTENDING INTERFACE

public interface I {
public void x();

) }

public class A implements I {
public void x () {

public void y () {

System.out.println("in A.x");

System.out.println("in A.y");

public class B extends A { }
public void z () { }
x ()7
vy ()7
}
}
in A.x

in Ay

public class Main {
public static void main (String/[]

A aa = new A();
B bb = new B();
bb.z();

args)

{

40




EXTENDING INTERFACE

"gnn1snmaaad wuin method x() waz y() gnisenldonn
"Class B 11w subclass 2a¢ class A

"Class B Tssun1sdunaalaiiasus method y() ualasunisiu
nom method x() #datw method 2as interface | aae



LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE

"u371 interface azdralun1sannisder multiple
inheritance 1w class hierarchy

omd ¥ o

"LAn151891% interface Ad7adnm



LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE > NO CODE REUSE

brake()

Land
Vehicle

regnNumber

numberOfPassenger

Motor
Car

Truck

brake()



LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE > NO CODE REUSE

"1 19 class Motor Car uaz class Truck snend
AMANWaEBINTTIUIRRERLULAaUT (Front-Wheel

Drive)



LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE > NO CODE REUSE

Abstract class

Vehicle

brake()

| Front-Wheel

regnNumber
numberOfPassenger

drive()

Truck brake()




LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE > NO CODE REUSE

"i1n15UsulAFaARaRINUAIINDSY

Land regnNumber
Vehicle numberOfPassenger
|
brake() Motor Truck brake()
Car
drive() Front-Wheel Front-Wheel drive(]
v
Drive Car Drive Truck




LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE > NO CODE REUSE

=uiilatynn method drive() fidniin

Lan

d regnNumber

Vehicle numberOfPassenger
brake() Ng):: Truck brake() w
Front-Wheel Front-Wheel
Drive Car Drive Truck

Front-Wheel

rive()



LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE > NO CODE REUSE

=uiiladyn1 method drive() figniu

Land regnNumber
Vehicle numberOfPassenger
|
t
brake() Ng) o Truck brake()
ar

Front-Wheel Back-Wheel
Drive Car Drive Car

Front-Wheel Back-Wheel
Drive Truck

Drive Truck

Front-Wheel
Drive

drive()

Front-Wheel
Drive

drive()




LIMITATIONS OF INTERFACE FOR MULTIPLE
INHERITANCE > NO CODE REUSE

"310619819392LRWwIN N15Ld interface ﬁfuvlaiﬁ@mamﬂ’ﬁ
Code Reuse
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