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O 0 Etye| == LT sl QIHE|0|AS KMlSok= A

Person p = new Person (“Tim”);
System.out.println (p.toString()); // Tim
Person p = new Student (“Cara”);

System.out.println (p.toString()); // Student: Cara
Person p = new Faculty(“Mia”);
System.out.println(p.toString()); // Faculty: Mia
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2! (reference type) 2f I}
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Person s =

new Student (“Cara”,1234) ;

__________________ Is.toString();
Strina agetName ()

String toString()

A
T

Student
int studentID

--------------------------

int getSID()
String toString ()

-------
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Person Person s = new Student(“Cara”,1234) ;
String name s.toString(); |String toString/()

String getName ()
String toString()

A ,
Student am O‘I'
int studentID | Runtime

int getSID()
- String toString()




Person Person s =

_________________________ s.getSID() ;
String getName ()

String toString() @ A __ lo Time
* ;~ ;-3(__:,5} I i _l_l_.i,r:

Student

int studentID

int getSID()
String toString()

new Student(“Cara”,1234);
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EfQ) #H2k (Type Casting)

O SAIA 2t (0]: int 0l AM double H2Z)
O Superclass super = new Subclass();
O HAIH &8 (0f]: double HOllA int H2.2)
©  Subclass sub = (Subclass)super;
O (e Ee) BuiEde A=A Fc . 22




Person Person s = new Student(“Cara”,1234);
String name s~getSIDO-
String getName () ( (Student)s ) .getSID();
String toString()

Student
int studentID

int getSID()
String toString()

Person Person s = new Person(“"Tim"”) ;
String name ( (Student)s ).getSID();

String getName ()
String toString()

4

Student
int studentlID

int getSID()
String toString()
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O instanceof :is-a 27t Melz|=X| &< Al H|=3

1f (s instanceof Student)

{

// only executes if s is-a Student at runtime
( (Student) s).getSID();
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public class Person {
public void methodl () {

Person u = new Undergrad() ;

System.out.print ("Person 1 "); u.methodl () ;

}

System.out.print ("Person 2 ");

e
} void methodl ()
public class Student extends Person ({ void method2 ()

public void methodl () { *

System.out.print ("Student 1 ");
super.methodl () ; Student
method2 () ;

} R T RIS EEE
public void method2 () { void methodl ()

System.out.print ("Student 2 "); void method2 ()
5 4
public class Undergrad extends Student { Undergrad

public void method2 () ({
System.out.print ("Undergrad 2 ");

} void method2 ()




public class
public void
System.out
}

public void
System.out.

}
}
public class

public void

System.out.

.print ("Person 1 ");

Person {
methodl () {

Person u = new Undergrad() ;
u.methodl () ;

method2 () {
print ("Person 2 ");

Student extends Person {
methodl () {
print ("Student 1 ");

super.methodl () ;

method2 () ;

}
public void

System.out.

}
}
public class

public void method2 ()

method2 () {
print ("Student 2 "),

{

System.out.print ("Undergrad 2 ");

}
}




public class Person {
public void methodl () {
System.out.print ("Person 1 "); u.methodl () ;

Person u = new Undergrad() ;

}
public void method2 () {

System.out.print ("Person 2 ");

}
}
public class Student extends Person {

public void _ {
System.out.print ("Student 1 ");
super.methodl () ;
method?2 () ;

}
public void method2 () {

System.out.print ("Student 2 ");

}
}
public class Undergrad extends Student ({

public void method2 () ({
System.out.print ("Undergrad 2 ");
}



public class Person {
public void methodl () {
System.out.print ("Person 1 "); u.methodl () ;

Person u = new Undergrad() ;

}
public void method2 () {
System.out.print ("Person 2 ");

}
}

public class Student extends Person ({
public void methodl
System.out.print ("Student 1 ");

super .methodl () ;
method2 () ;

}
public void method2 () {

System.out.print ("Student 2 ");

}
}
public class Undergrad extends Student {

public void method2 () {
System.out.print ("Undergrad 2 ");
}




public class Person {
public void methodl () {

Person u = new Undergrad() ;

System.out.print ("Person 1 "); u.methodl () ;
}
public void method2 () { OU'l'pU'l' SO fCII"
System.out.print ("Person 2 "); .
Student 1

}
}
public class Student extends Person ({

public void methodl () {
System.out.print ("Student 1

method2 () ;

}
public void method2 () {

System.out.print ("Student 2 ");

}
}
public class Undergrad extends Student {

public void method2 () {
System.out.print ("Undergrad 2 ");

}
}



public class Person ({ _ ]
public void methodl () { Person u = new Undergrad() ;
System.out.print ("Person 1 "); u.methodl () ;
}
public void method2 () { OU'l'pU'l' SO fCII"
System.out.print ("Person 2 "); ]
Student 1

}

}
public class Student extends Person _
public void methss

System.out.print ("Student 1 ");
meshedz () super = &2 A S 7IE|E
public void method2 () {

System.out.print ("Student 2 ");

}

}
public class Undergrad extends Student {

public void method2 () {
System.out.print ("Undergrad 2 ");

}
}



public class Person ({ _ .
oublic void methodl() { Person u = new Undergrad() ;

e e e U

public void method2 () {
System.out.print ("Person 2 ");
}

}
public class Student extends Person {

public void methodl ()
System.out.print ("Student 1 ");
super.methodl () ;
method2 () ;

}
public void method2 () ({

System.out.print ("Student 2 ");

}
}
public class Undergrad extends Student {

public void method2 () ({
System.out.print ("Undergrad 2 ");
}




public class Person {
public void methodl () {
System.out.print ("Person 1 "); u.methodl () ;

Person u = new Undergrad() ;

}

public void method2 () { Ou.l.pu.l. SO fC.II"

System.out.print ("Person 2 ");
! Student 1 Person 1

}
public class Student extends Person {

public void methodl () {
System.out.print ("Student 1 ");
super.methodl () ;

}
public void method2 () ({

System.out.print ("Student 2 ");

}
}
public class Undergrad extends Student ({

public void method2 () {
System.out.print ("Undergrad 2 ");

}
}



public class Person {
public void methodl () {
System.out.print ("Person 1 "); u.methodl () ;

Person u = new Undergrad() ;

}

public void method2 () { Ou.l.pu.l. SO far'

System.out.print ("Person 2 ");
} Student 1 Person 1

}
public class Student extends Person {

public void methodl () {
System.out.print ("Student 1 ");
super.methodl () ;

} this = Xl 22{A Q| CIAEHAZE 7i2|Z
public void method2 () { S & H = H | — L —= |- ||:|
System.out.print ("Studen

}
}
public class

public void me
System.out.print ("Undergrad 2 ");

}
}



public class
public void

System.out.

}
public void
System.out

}
}
public class

public void

System.out.

Person {
methodl () {
print ("Person 1 ");

Person u = new Undergrad() ;
u.methodl () ;

method2 () {

.print ("Person 2 ");

Student extends Person {
methodl () {
print ("Student 1 ");

super.methodl () ;
this.method?2 () ;

}
public void

System.out.

}
}

method2 () {
print ("Student 2 ");

public class Undergrad extends Student {
public void method2 () ({
System.out.print ;

}
}




public class Person { b
private String name;
public Person(String name)

- _ . AlSHZA
{this.name name; } O E%-I?Eﬂl'?
public boolean i1sAsleep(int hr)

{ return 22 < hr || 7 > hr; } g I
public String toString() { return name; |}
public void status( int hr ) {
1f (this.isAsleep (hr)) Person p;
' b - p = new Student(“X|2”);
System.out.println( “F&&S: " + this ); p.status(1);
else
System.out.println( "ZS: " + this );} A MUE: K&~

b B.HES: xe
public class Student extends Person
{ c. A *F

public Student (String name) {super (name);} _

public boolean isAsleep( int hr )// override | D. BHE 27

{ return 2 < hr && 8 > hr; }
R | A y,
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(Abstract Classes and
Interfaces)




C|O|E{H[O] A CrA[E Y]

Record I

Database

getKey(): Key

insert(Record r): boolean
find(Key k): Record
delete(Key k): boolean

v

Kev

equals(Key y):
boolean

Record2t KeyE +
°:|°|'X| L—J—

DatabaseS 13t
o= QUAALCEH {EA|?




Recordf

HR =S
_| L .
— Key id;
MO QFtet = String name;
O

s E ;q getKey(): Key;

C|O|E{H|O| A AFR e

Record |, Record?
1 . Key code;
getKey(): Key | *+, String title;
. ‘4 boolean is_borrowed;
Database getKey(): Key;
insert(Record r): boolean
find(Key k): Record Kevi
delete(Key k): boolean ¢ —
K/ private int no;
Database &M= Kev o’ equals(Key1 y):
D |2 OF=sk= OdLE ‘
oﬁl_l:lil (I)_: ;}El-lz)l(zl & equals(Key y): ['s Kev2
. boolean . string category;
'y private int no;
equals(Key?2 y): boolean
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JavaOi M= Ol2{eh HAM|Z 2IH
H|0|A(interface)2t SHCt.
ClIEmo[A = F0] QLY.

Recordf

Record

getKey(): Key N

Key id;
String name;
, getKey(): Key;
'/' Record? I
k. Key code;

String title;

‘4 boolean is_borrowed;
getKey(): Key;
JavaOiM= Ol2|et 2ehAS
Record QIE|H|0|AE FRA3HC}

d
o
_|7_

512 OlE{H|0| A0 HA|E 2
=, HAEE Efelo] 9
SF BiCt
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=

A

OH



s
CIRH|O] A& F2

L
O QIEH|O|A H9
O interface <O|&> { <Ho|LIE> 3
O EHE FHo|l=7|En Y, Tt =T|st 24X

O 2k Fol= 1ol Gl0| Ergat O|F 2t M =Lt

Cl0|E2 o SleLt S=EX| EeE

O O:”, — o

O 1interface Key { boolean equals(Key y); }
O 1interface Record { Key getKey(); }



Cmvanweiwese 009000 0000
QIE{H|O| A Bt Bt EfQ)

O SeHAc SUsHH ElRIOR ALRE 4= ULt

O news AFRE 4 QL 7130| glomE

O o,
O e MA Key k;
O Ql=HME void method (Key k) {...}
O Higl Key getkeyO {...}
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4 )
class IntegerKey implements Key {

private int key;
public IntegerKey(int 1) { key = 1; }
public int getInt() { return key; }
KeyOll HA|El CHZ equals HIAEE A4
public boolean equals(Key k) {
return key == ((IntegerKey)k).getInt();

}

\ v




s
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O O8] SHAE Z2 QIHH[0|AE gt 4= QU
4 )
class CodeKey implements Key {
private String category;
private int code;
public CodeKey(String s, int 1) { category=s; code=1i; }
public String getCategory() { return category; }
public int getCode() { return code; }

HAM|=l CHZ equals HIAEE EHA

public boolean equals(Key k ¥Oﬂ
CodeKey ck = (CodeKey) k;
return category.equals(ck.getCategory()) &&
code == ck.getCode();
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= 1

O IntegerKey ZtiA|, CodeKey ZiA| &2

4 )
class findLocationDatabase {

n
)
<<

13
2".'
[}
[l

private int findLocation(Key k)

{
for (int 1=0; i<base.length; 1++)
1f(base[1]!=null && k.equals(base[1].getKey()))
return 1i;
return NOT_FOUND;

}

h
1 —
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O class B extends A
O class B implements A
O A X = new BQ);
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4 N
public interface RoomBehaviour {

public boolean enter(PlayerBehaviour p);
public void exit(PlayerBehaviour p);
public PlayerBehaviour occupantOf();

¥

public interface PlayerBehaviour {
public String speak();
public boolean explore(RoomBehaviour r);
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public class BasicRoom implements RoomBehaviour {
private PlayerBehaviour occupant;
private String rooms_name;
private String secret_word;

public BasicRoom(String name, String password) {
occupant = null; rooms_name = name; secret_word = password;
hy

public boolean enter(PlayerBehaviour p) {
boolean result = false;
1fCoccupant == null && secret_word.equals(p.speak())) {
occupant = p; result = true;

hy
return result;
hy
public void exit(PlayerBehaviour p) {
1f(occupant == p) occupant = null;
hy

public PlayerBehaviour occupantOf() { return occupant; }




SEmesSNmEARSE
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public class Explorer implements PlayerBehaviour {
private String name, secret_word;
private RoomBehaviour where_I_am;

public Explorer(String n, String w) {
name = n; secret_word = w; where_I_am = null;
¥

public String speak() { return secret_word; }
public void exitRoom() {
1f(where_I_am !'= null) {
where_I_am.exit(this);
where_I_am = null;
¥
by
public boolean explore(RoomBehaviour r) {
1f(where_I_am != null) exitRoom();
boolean went_inside = r.enter(this);
1f(went_inside) where_I_am = r;
return went_inside;

public RoomBehaviour locationOf() { return where_I_am; }




comvamwiieee 080000 00000
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RoomBehaviour[] ground_floor = new RoomBehaviour[4];
ground_floor[@] = new BasicRoom("kitchen", "pasta");
ground_floor[3] = new BasicRoom("lounge", "swordfish");
Explorer harpo = new Explorer("Harpo Marx", "swordfish");
Explorer chico = new Explorer("Chico Marx", "tomato");

boolean success = harpo.explore(ground_floor[3]);




}

public interface TreasureProperty {

public String contentsOf();

public interface TreasuryRoomBehaviour {

public boolean enter(PlayerBehaviour p);

public void exit(PlayerBehaviour p);

public TreasureProperty yieldTreasure(PlayerBehaviour p);
public PlayerBehaviour occupantOf();

Y
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public interface RoomBehaviour {
public boolean enter(PlayerBehaviour p);
public void exit(PlayerBehaviour p);
public PlayerBehaviour occupantOf();

}

public interface Treasury {
public TreasureProperty yieldTreasure(PlayerBehaviour p);

h

public class VaultRoom implements Treasury, RoomBehaviour {
// o £d1t HE0| /e £H4E Al BtEstE IE
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public interface RoomBehaviour {

public boolean enter(PlayerBehaviour p);
public void exit(PlayerBehaviour p);
public PlayerBehaviour occupantOf();

}

public interface TreasuryRoomBehaviour extends RoomBehaviour {
public TreasureProperty yieldTreasure(PlayerBehaviour p);

}

public class VaultRoom implements TreasuryRoomBehaviour {

// BE s Fof f4= USs= AL




interface
RoomBehaviour

interface
TreasuryRoomBehaviour

interface
RoomBehaviour

interface
Treasury

class class
VaultRoom VaultRoom
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interface
RoomBehaviour

interface
Treasury

interface
TreasuryRoomBehaviour

class
VaultRoom

public interface
TreasuryRoomBehaviour extends
Treasury, RoomBehaviour {

}

public class VaultRoom implements
TreasuryRoomBehaviour {
// = e s UES= RE
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interface interface
Treasury RoomBehaviou

T T

class class
Golden BasicRoom

class
VaultRoom

O A= S5

(multiple inheritance)zt
L)y

=H[E 0| U0 Javaoi| M
= K| #5tX| =Lt

(CIO[OI2E 2H| F)
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‘ Class D '
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O class B extends A

O class B implements A

O B<A
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O A X =y,
O yo| EfRl0| B2t & i A=B 0™ OK.

o void m(A x) Ol T3l m(y)E ==stH y7t x0| XEE[= A
LAy

O &, yo| EI0| B2t & I A=B O|™ OK.
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O ZH| Erg) HHetz [=is|Ct,
O boolean equals(Key k) { ... (IntegerKey) k ... }
O IntegerKey 1k; CodeKey ck;
O 1k.equals(ck);

O HSHA AAlsh= HE2?
O 1f(k instanceof IntegerKey) {
. (IntegerKey) k ...

}
else { 25Xz }



coenezmawgAwee = 0 0 0 oo
0, IntegerKey.equals

g
interface Key {

boolean equals(Key y);

}

class IntegerKey implements Key {

boolean equals(Key k) {
1f(k instanceof IntegerKey)
return key == ((IntegerKey)k).getInt();
else
return false;
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O oo & =l SefjA
O HAE 5 LI EEX] 52 SEhA
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O class Card2} class CardDeck2 0f|M ZdS AR
O class Dealer= H S FIEH

O 5% Z40| X7t £|H Z20|0{0|A| FI=E Jst=7t =4, 1
St o FIESO||A &0t 7IES &L

O interface CardPlayerBehaviour= A2 &
O LIS interfaceE TH5

public interface CardPlayerBehaviour {

public boolean wantsACard();
public void receiveCard(Card c);

¥
== SoNhsm ERICA HEEDS
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O AFH 220|019 42 LR E115|E= Salf AltteiM E= ettt

O AxE Z20]012+ AfEh Z2|0|02] &9 "Fo" S2hiA
CardPlayers 2doliM &% &= SpAY,
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public abstract class CardPlayer implements CardPlayerBehaviour
{

private Card[] my_hand;

private int card_count;

public CardPlayer(int max_cards) {
my_hand = new Card[max_cards];
card_count = 0;

¥
public abstract boolean wantsACard();

public void receiveCard(Card c) {
my_hand[card_count] = c;
card_count = card_count + 1;
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import javax.swing.*

public class HumanPlayer extends CardPlayer {
public HumanPlayer(int max_cards) {
super(max_cards);

¥
public boolean wantsACard() {

String response = JOptionPane.showInputDialog
("Do you want another card (Y or N)?");
return response.equals("Y");
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public class ComputerPlayer extends CardPlayer {
public ComputerPlayer(int max_cards) {
super(max_cards);

}
public boolean wantsACard() {

int sum = 0;

for(int 1=0; i<card_count; i++)
sum += my_hand[1].getCount();

return sum < 15;
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CardPlayerBehavior
----- > wantsACard(): boolean
receiveCard(Card c)

A

Dealer

CardPlayer
wantsACard(): boolean
receiveCard(Card c)

_— T~

HumanPlayer ComputerPlayer
wantsACard(): boolean wantsACard(): boolean

https://github.com/cse2016hy/cse2016hy.qgithub.io/tree/master/code/Ch9/CardGame



https://github.com/cse2016hy/cse2016hy.github.io/tree/master/code/Ch9/CardGame
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public abstract class Animal
{ 7/ S0 A ZEELQ Ak }

public abstract class WarmBlooded
extends Animal

{ // 28320 2AE 2= M=

public abstract class Equine
extends WarmBlooded

{ // Zafol| ZAE ZESt HlAE

public class Horse extends Equine

{ /77 20| 2AE HAESE MS=EM 2d }
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e Straight CE X9
e Jagged
e Curved
2 Shape
e Curved
»  Circle
*  Ellipse
e Polygon
» Triangle
* Rectangle

Al

TSNS




ceereEmaweNwee = 00 0 0 9o
T3 (Framework)

O |32k ATt 40| CF =[O A ALEX7| LR
OF XjL=H A7 L= WS Eotlh

O 0|, GraphicsWindow
O setSize, setBackground, setVisible S Ct AHE[H QS
O paint HAETE FHEN QK| 4=
O paint HI2AE3F A8I5HH 0| 2

O JavalMe A SojA R QU3 E 26e 4= QI
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Interfaces list behaviours

abstract classes list codings
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OFF L Lt S017t= HIE

O Object[] a = new Object[10];
O OFF7LE =017h= 1071 M2 | HHE
O a[0] = new Integer(10); a[1] = "abc";

O int arraySize(Object]] a) { return a.length; }
O O H{EO|L} 1 37|E HistsH= gh4

- O 1

O ..arraySize(new int[10]); ...arraySize(new String[5]);
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St 22 CIA| LI2{Z2=0{0F.

Object[] a = new Object[10];

a[@] = new BankAccount(25);
System.out.println(a[@].getBalance());
// 2EIL Y, a[@]= Object EIC=E

// getBalance HIAET} ¢S,

System.out.println(((BankAccount)a[@]).getBalance());
// ZH EfEistE2 S35 BankAccountZ LH2{ZFO0{OL,

System.out.println(al@]);
// ol 2H gl2. Object ZaiA0l= toString() HIALET}
// 7| T2




s
e

O Javal|Al= Cist EEIXE K|S ottt
O BofA gl Ak
O QIE{H|O|A: AEIS HO|5t1 0|0 30 F1ed

. (O QlEfE|o]A 73

SERTELbN
O BREZ572[9| 2Al= sHRIEIS IS
O JavaOllAe &4, 719, =2 Sall 2| 4E
O
O T 2|0l Object” UL



