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ANSTUNIAAN

e class B extends A
— B #inne fields 2ad A (Taadnlula)

— B inng methods uav A (TaadnTuil)

— B 15y constructors 169 ann A

Missile[] missiles;

class Car {
int speed;
Engine engine;

CarQ) {---}

void fireQ {---}

class Car007 extends Car {

void forward(int speed) {...}
void setTurbo(boolean enabled) {...}

void forward(int speed) {...}
void reverse(int speed) {...}
void turnLeft(int angle) {...}
void turnRight(int angle) {...}
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Inheritance Hierarchy
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Accounts

Account

-balance : double
-number : long
-name : string

+getBalance() : double
+getNumber() : long
+getName() : String
+deposit(m : double)
+withdraw(m : double)

AN

SavingsAccount

-interestRate : double

+getinterestRate() : double
+setinterestRate(rate : double)
+addinterest()

OverdraftAccount

-overdraftMax: double
-overdraft: double

+getOverdraftMax() : double
+getOverdraft() : double
+deposit(m : double)
+withdraw(m : double)

class Account {
double balance;
long number;
String name;

Account(long number, String name) {
this.number = number;
this.name = name;

double getBalance() { return balance; }
long getNumber() { return number; }
String getName() { return name; }
void deposit(double amount) { balance += amount; }
void withdraw(double amount) {

ifT (amount <= balance) {

balance -= amount;
}

}
}
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14 super. \Wald member uavg superclass ag super. '1a 8118 Tu class faLav
class Account { class Account {
double balance; double balance;
double getBalance() { return balance; } double getBalance() { return balance; }
void deposit(double amount) { balance += amount; } void deposit(double amount) { balance += amount; }
¥ class SavingsAccount extends Account { } class SavingsAccount extends Account {
=== double interestRate; ro— double interestRate;
void addInterest() { void addInterest() {
super.balance += balance += balance * interestRate;
super .balance * interestRate; }
- ks void addInterest() {
void addInterest() { _ s }
super .deposit(super.getBalance()*interestRate); 3 deposit(getBalance()*interestRate);
0 —
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14 super(...) t3an constructors uagwa

class Account {
double balance;
long number;
String name;
.- Account(long number, String name) {
this.number = number;
this.name = name;

}

class SavingsAccount extends Account {
double iInterestRate;

O super(number, name);
interestRate = ir;

gavfludrdousn

SavingsAccount(long number, String name, double ir) {
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super( )

o dZinuna&'laifl constructor 67 compiler 3z
vWU no-arg constructor 1N lai'lavinasls

o dNussiausnuav constructor Laluea |
this(...) w%a super(...) 67 compiler AaZLAUAI

Super() T [Ciass B extends A { class B extends A {
// no constructor  public BO {1
- | superQ); |
} P S I
3
class B extends A { class B extends A {
B(int x) { B(int x) {
[ r—-===-===="===
} l >: super(Q); !
A
} }
}
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class Account {
double balance;
long number;

avingsAccount:"™ + number +
(" + (interestRate * 100) +
"%):" + balance;

1
Account al = new Account(123, "Kid™);
SavingsAccount a2 = new Account(234, "

Nat”, 0.01);

System.out.printin(al.toString());
System.out.printin(a2.toString());
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Upcast

e 9N 9 aadlandfavifiuisanede
¢ 1 Cat extends Animal
— aadanduag Cat A "u" Animal wszaaliang
uav Cat davfinn field uaznn method ¥ Animal &

— &usaavadvaadianduay Cat sinudandswuy
Animal ‘16

/|- Animal a = kitty; // upcast OK 2\

Cat
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Downcast

~
.
.
7

~-I Animal a = new Cat(Q);

’
N

Cat kitty = a; //error
,-Cat kitty = (Cat) a;
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Run-time Error : ClassCastException

~-FAnimal keroppi = new Frog(Q);

Cat c = (Cat) keroppi;

i ClassCastException aau run-time
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Inconvertible : Illegal Casting

Animal

N

’ Cat ‘ ’Frog‘

Cat ¢ = new Cat();
Frog f = (Cat) c; // error

a1 inheritance hierarchy 151
lsisgnunsa cast Cat tilu Frog,
compilation error
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n1siaanlyd object method

A =

’ Cat ‘ ’Frog‘

’

Animal a = null; '

PR __Animal aQ
a = new Cat(Q); - S~ S v

a.sayQ; -________. -
a = new FrogQ; ~-__f-.
a.sayQ; ----- - )
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nAstaantd object method

class Animal {
R void eat(Food ) {...}
void say(Q {---}

} [class Dog extends Animal {
void say() { barkQ); }
void barkQ) { --- }

void bite(Animal a) {...}

}

class Basenji extends Dog {
void bark() {} // barkless dog

}

Dog d = new Basenji(Q);
d.bark(Q);

Animal a = d;
a.bark(); // WRONG
a.say(Q;
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Asds AR T8 Inheritance

e #59AaNa1M extends InnAARLANTS
— \fiau constructors Adasn1slviu3nng
— vy fields Ay
— Wuianlnsig 7 superclass "Lifi
— override wiiamuad superclass MAasnnilaau
e M Liaugnlviau methods uavg superclass
1 subclass "Liasnn'lé
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Aa& Object

AsLiiruaa & 11716 extends annaatala
fia'lgiin extends annmana Object

Object fiflutianaa dududlraialvg]
AR& Object tflu "usswyge" 2asnara&iuan
az'ls? Object § azannanlinn q aardluamn

class Mammal { class Mammal extends Object {

y y
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anuavnana Object

e bpoolean equals(Object obj)
— indicates whether some other object is "equal to" this one.

e String toString()
— returns a string representation of the object.

e int hashCode()
— returns a hash code value for the object.

® Object clone()
— creates and returns a copy of this object.

e Class getClass()
— returns the runtime class of an object.

e void Ffinalize()

e void notify() void notifyAll()

e void wait(Q) void wait(long timeout)
e void wait(long timeout, int nanos)
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A15 override Wviaa toString( )

class Account {
double balance;
long number;
String name;
public String toString() {

}

return "Account:" + number + ":"

+ balance;

Account a = new Account(234, "'Na
String s = """ + a;

toString() anGaniaudnluldb
Waihaalanadly + Auaae

System.out.printin(s);

System.out.printin(a);

A15 override wiaa equals( )

class Object {

public boolean equals(Object obj) {

return (this == obj); -
} aalandgasd “ivinAu”
. dadluaalansdifiendu

} ]

Account al = new Account(234, "Nat'™);

Account a2 = new Account(234, "Nat');
class Account { |System.out.println(al.equals(a2));

b&ﬁlic boolean equals(Object obj) {
if (1(obj instanceof Account) return false;

— toString() gn3aniaadaluiG Account arg = (Account) obj;
lageaailanell print return(this.balance == arg.balance);
¥ ’aaaﬁmﬁwﬁﬁuLfiaﬁuam?mwthu ‘
Account a = new Account(234, "Nat'); -
String s = (String) a; // error: inconvertible
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equals( ) wav SavingsAccount

class SavingsAccount {
double interestRate;

public boolean equals(Object obj) {
if (Isuper.equals(obj)) return false;
SavingsAccount arg = (SavingsAccount) obj;

return (this.interestRate == arg.interestRate);

}
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