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11574 English —HJ R BHH R

ZEHSH multiple interfaces —(ESERIFTFIRE implements ZMEHE (Mi#EK  Java CHI0
HAE—1H)

] Y downcasting 8 superclass # B [H subclass 2451 » ZH5E Java = CHI0

instanceof WEER

instanceof | instanceof HEE TER EEAEFRA FEE T [ Java @ CHI10
{# boolean

default 75 default method A EAS body 777% (Java 8+) » EfEEHIA] | Java CHIO

% FEEHEEH

§ 2 —-BOME

CHO 2 H extends BN 4K[EE - | @override BEAHEHRIFTE o CHI0 4K E F &7
#H 1 2% (polymorphism) ——# [F—EPEIFERES ) BAE TR0 0 BEHH & HRAR
Ko PRAE—HE if (BRI == ...) e

ERAEN — A | SAERRUSE TREFEINIRLE Y% YIFRERBERONDE T E R
A ) © Shape s = new Circle(); # s [WAUBIZ shape (FTLUARAEMEIY Shape AMITT
%) {8 s.area() HIRYZE Circle 1Y area() — % heap EIMEMIIFERSZE Circle - %8
&l TRATHIA PUE MR 2B R4S (dynamic binding) -

B OETLEMS (abstraction) : AUEEEMS (1 TEF Shape) ) HEZHAK Mg—a
A KB new (RA [—HETE) SEAMEE - JAER -~ 77~ =f) < SEEHIIES 2
abstract * AIEGMIRIITE (R4GE%ES ~ w86l ERIEE) -

B ERRSTE (interface) | HEIRBRIEAIR LY - HEDE TEEGMAE - 1~ T2
JEEy o Java HYBIHIAAE extends —fEAEA] > AIAE implements ZAESMH——@2 Java £iE %
HAEST) T e

§ 3 =~ FEARH

3.1 1. ZRUBLE) LER o —ER50 582 R

#&7K# subclass Tlis-a) superclass ’ ATl superclass RIS nI LN subclass Piff: » 72
My L% (upcasting) ° HEEE  KEZE !
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Shape sl = new Circle(5); // Circle is-a Shape » [A_L#EE , OK
Shape s2 = new Square(3); // Square is-a Shape > OK
Shape[] shapes = { sl, s2 }; // —ff Shape[] RIEEBFEHEBIMM

- BB o1 WEEADIE Shape © 2 s1 HAEFENY Shape #1574 (BAE| Circle FiAR T
%) o
- H s1 FEMPIEERSE Circle © s1.area() &#I Circle FURRAS ©

3.2 2. BhERERAS ¢ WATIIA DL B i A

EARFERIEES TR—E757% 0 &M superclass SBITIEE - JVM 11T BB IR B RER
il o PRE R IRERR A o SRl R EhRR RS - R B RIRS(EE

for (Shape s : shapes)
System.out.printf("%s MEfE = %.2f%n", s.name(), s.area());
// [B—4T s.area() > Circle 8 mr? » Square HiEE? Triangle @ %“WES

Btb:CH6  W5EZ (overloading) /2 TAI#AFZEL - MEEHINRS 1B E0E
(FFRER%S) - ZHIEN (overriding) 2 MAFA ~ AEFEA - SUTHIARYIFHEE
(BIRERA) - WEZEAF -

LR : Shape[] BXARTER, A—@ area() WRREMRA

Shape[] shapes (stack ## - ={ATXRHF=—- m

Circle ¥
[O]e [1]e /Lz_]a// area()=mr?
/
Square ¥ L s.area()
area()=igR? HITHEMH

Triangle ¥t
area()=%ES

pETREERRIEZ Shape, BRIERARFERIMHE.
s.area() —17A%, BERBEE=BWHREECH area() RE—ERESE.

3.3 3. WRRUNEMR F5iA © sl Bl B0k

[Shape ZEfEM&RABRNEHEER (BEZERT) ~ EZEMEREN @ 55

abstract > PREM  new * HAEBMEK o BRI LIAMARIHE (AA%S A body ~ M43tk
) o SRl R R R AL A
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public abstract class Shape {

public abstract double area(); /] WZRFIE D IRE body - @ FERBIEE
public String describe() { /] BRI EIBE—RR A

return "EfE = " + area(); // FIFIUHREE (BATHRIR FERRBURRAR)
}

}
public class Circle extends Shape {

private double r;
public Circle(double r) { this.r = r; }
@Override public double area() { return Math.PI * r * r; } /! WNBAEE

}
// Shape s = new Shape(); — YREERH : HZEBIAEE new
// Shape s = new Circle(5); « OK:Circle 2EEZFERI

- JHBI R B SR T B HE & % abstract ©

- FHREBEREEEMAMS )T EECMAERE abstract CFNEE new) ©

- SRR DLA N ~ BN ~ — T AR REEREENE—ErEN B TR
super (...) PERY o

3.4 4. final J7iEH final 9 : 2L ES K
final FHEERK FAWBEREE !

public class Account {
public final double getBalance() { return balance; } // final 7% : FLE5IAEERE

ant

ublic final class String { ... } // final $ERI : RASHE AL

T

final J7ik @ THRIAREERE » REBITARE (8RN ERSEERZ O EE) o
final A © FAEWE extends (U java.lang.String ~ Integer) * HFTATIEHEIRA
final °

- BRI - final JTIEASPEIRRESS GRANINARATEE) - fasds n] B RR BAS
AEMBYT o

3.5 5.4\ interface : &liFERIRE ) #24Y

R

ﬁ'ﬁ (interface) HiHE TEGMMAE - ST B 5 NEEFER) o H interface
) FIIETHRRERZ public abstract CRHE) ; FHAIH implements JBITHELY > WEIRMLATA

7?‘(22[3"]51’!3 :
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public interface Drawable {
void draw(); // TEFIETERR public abstract » RIABIEEHF
}
public class Circle implements Drawable {
@0verride public void draw() { System.out.println("&S—@EE"); } // WHEEE

}
Drawable d = new Circle(); // NETEEZSEE ~ b SR, SR—RIT
d.draw(); // BHEEERAE : M Circle B9 draw()

(1]

- MHIARE new (EIZA body) - (HAEESABUM—— S8 2 B SEAE K R — (8 S o

- HERIRIAL EENE public static final CH#D o

- SR vs A RMERIFRE TRME  (s-a - AIAMN /M T/~ NHRE
Mg (can-do > #liF247) o —fEEAIHAE extends —{EIMRIER] > AIAE implements %
S o

NHEEE: —f@ interface #HZEMER implements (¥ ~ ETT)
«interface»

Payable
+ getPaymentAmount ()

ey S FTTR™>T"
X7 NN
’z’ 1 ~So
- 1 So
o I SS
,” I \\\
/”’ " \\\
/’ 1 \\
Invoice Employee Bill
getPaymentAmount () getPaymentAmount () getPaymentAmount ()

EfRZO=A=1implements, Payable[] A[FEMKE Invoice/Employee/Bill, #—MENl getPa

3.6 6. ZHiJrH ~ [ FEREL instanceof

—{EERIHAE extends —EASHERA > HAE implements ZMANTE > E57 R ——7a 2 Java £ [[H
R B2 fERE ) ) BT =0

public class Bird extends Animal implements Flyable, Comparable<Bird> {

@Override public void fly() { ... } // F&4T Flyable
@Override public int compareTo(Bird o) { ... } // FE1T Comparable
}
HIREE superclass, /A RIS > A8 (0] F R A Y 77 T4 - ) PRy

(downcasting) » HAAZHFEH instanceof HESREREAA > SHIATAE ClassCastException !
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for (Shape s : shapes) {

if (s instanceof Circle) { /] FhERR s BIRE Circle
Circle ¢ = (Circle) s; [/ ZEME g
System.out.println("#® = " + c.getRadius()); // T Circle $5BAE
}

- M bR g8 H 2w MEPYEIE (P HIE instanceof BEES o
instanceof ¥ null —f#[A] false (& NPE) o

3.7 7.default 5% (Java 8+ ° iEBHHFT)

Java 8 it » AMHITTIEAIAM body ° % default 757k (H default 1B6f) o EEEHIAILIAEER
ERENTH > GRS TG 77 RN G 28 A B8 S AR L

public interface Greeter ({
String name();
default String greet() { // default A% : B body
return "Hello, " + name(); /1 BEERIRTEER > thiEEER
}
}

public class En implements Greeter ({
@0verride public String name() { return "Sue"; } // BREZEEMHZHI name ()
// greet() ABAER - [El "Hello, Sue"

- default 7754 body » FILIANEMAR 51k ~ FRHIE L
- HEMATA static J5TE U0 AER. HEO ) o ELEE Java 8+ F /1 5 H AR5 - )
BRVE [ HETIRAT DU TRRR B AR BITAT - AR AR E o
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§ 4 PU- GEIEEL AP A

Shape s = new Circle(5); // [ 888 : superclass #E{#5 subclass & (BE)
ZZ)

Shape[] arr = { new Circle(5), new Square(3) }; // —{EfE7EZiEFLER

for (Shape x : arr) x.area(); /] BDRGZRAS : MITHAIBIRELRIEEIE area ()
public abstract class Shape { /] MZRLERI : REE new

public abstract double area(); // ¥MZF%E : & body ~ DIER  EHIFHERIEE
}

public class Circle extends Shape {

@Override public double area() { ... } /! BE2FERINEEIERRAMEHE

}

public final &B) AEO { ... } // final A% : ?r EEIJK EER

public final class % { ... } // final $ERI @ FEEMEAER (40 String)

public interface Drawable { /7 THE AL
void draw(); // F35¥8:% public abstract (FRAEE)
default void hint() { ... } // default 75i& (Java 8+) : 7B body  JRER

}

public class C implements Drawable, Comparable<C> { // ZEME : &E5H0E
@Override public void draw() { ... }

}

if (s instanceof Circle) { // TETNEREIS A instanceof &R
Circle ¢ = (Circle) s; /1 BRE (FEERI) 7EEE

}

- REFPIN{TEER TEREOVR)) o BESRUBNRE TWIERD)  (BhREEED o
- THREUN vs S -GS =is-a (RTAMIAL/EHE 1/ —BO5T8 ~ HAERR—fE) /i =can-
do (FEFZ%y~ ATEIEZAH) o

§ 5 T~ B REER

new HIRJAR : new Shape() #miEsh (Shape is abstract; cannot be instantiated) ; JH
LB HREAE R ~ HER TR new ©

- FEUIR EEMS T IEANR E Y abstract | FEMETIRRENE  FEIE XN Z abstract
— s o

- 351 superclass SN subclass $4 /574 © Shape s = new Circle(); s.getRadius();
A B s MAIRIE Shape * BAZE| Circle fFA 751% ; B Ny o

- ¥ instanceof FEIEMIN FER . Square sq = (Square) shapeThatIsCircle; ¥UATHA
ClassCastException ; ¢ if (s instanceof Square) FHiE o

- DA e TEJ) FE D Shape s = new Circle(); s.area(); 1l Circle ilRAA—8)

RBLEEN YN - T 2EEE
- R vs ZHRTH | ERREFAEY - JUTHEIRES  ZEERAAFRSE - FEPRERE -
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- R final 5K final JTIETERINAEER » BEFARGEES o

© JTHIE A new : new Drawable() #magén (JMHEIIR body) ; /HEIHAEERLA ~ H implements
HIEE R new ©

- implements REMEEMNMIATTIE | VEFEE—TTEE — wiEsh FRIFZEIIE SR
abstract) ©°

- default 775 AR—E 2 | default 7775A body @ FINER BERIH ; RAMRITEA
TR EAE o




arfg | ARGt (Java) - EEHET D CH10 2RI H
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Bl 1 : s Shape + 28 i

REHME R Shape' (% /57% “double area()’) * T#H| "Circle’ (E£€) #Square’
GBR) &HE(E area() ° 7£ ‘main’ f ‘Shape[]" #—f# Circle #2—{# Square > FHEE1H

& ETHE ©

1. “public abstract class Shape { public abstract double area(); }' 2. FifEl 785! "extends
Shape’ ~ "@Override public double area()” 3. "Shape[] shapes = { new Circle(2), new
Square(3) };” %[ “s.area()”

public abstract class Shape ({
public abstract double area();
}
class Circle extends Shape {
private double r;
public Circle(double r) { this.r = r; }
@0verride public double area() { return Math.PI * r * r; }
}
class Square extends Shape {
private double side;
public Square(double side) { this.side = side; }
@Override public double area() { return side * side; }
}
// Shape[] shapes = { new Circle(2), new Square(3) };
// for (Shape s : shapes) System.out.printf("%.2f%n", s.area()); // 12.57-~
9.00

— 10—
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%86 ¢ “new Shape()" GMZFERITEE new) ; TR @Override” SR E(E

area() °
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B 2 : v Payable + ZHEAE

TEFSH Payable { double getPaymentAmount(); }' > H “Invoice’ (BfEX#&E) #
‘SalariedEmployee’ (H#7) SEME o f£ “main’ f "Payable[]" $E/i# » 48 FEIE H & FE
T48%E -

1. “interface Payable { double getPaymentAmount(); }* 2. M5 "implements Payable®
% ‘@Override" EfE 3. ‘Payable[] items = { new Invoice(3, 19.99), new
SalariedEmployee(50000) };°

interface Payable { double getPaymentAmount(); }
class Invoice implements Payable {
private int qty; private double price;
public Invoice(int qty, double price) { this.qty = qty; this.price =
price; }
@0verride public double getPaymentAmount() { return qty * price; }
}
class SalariedEmployee implements Payable ({
private double salary;
public SalariedEmployee(double salary) { this.salary = salary; }
@Override public double getPaymentAmount() { return salary; }
}
// Payable[] items = { new Invoice(3, 19.99), new SalariedEmployee(50000) };
// for (Payable p : items) System.out.printf("%.2f%n",
p.getPaymentAmount()); // 59.97 ~50000.00
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56 ¢ implements’ BIRENE "getPaymentAmount()’ (4mess) ; A& HAE

‘hew o

i 3 = bR + BhRERRAS

#at "Animal’ (J57% 'String speak()" [81 *"..."") » F8H| ‘Dog" (8] *"7E") H#Cat® (A
V") R Z o F TAnimal a = new Dog();” # "a = new Cat();” &I —K "a.speak()" -
B2 [F] — S BRI BN RIRRCA ©

1. *Animal’ % "public String speak() { return"..."; }' 2. "Dog" » "Cat’ % ‘@Override
public String speak()" 3. ‘Animal a = new Dog() ;...a=new Cat();” FHI—R

public class Animal {
public String speak() { return "..."; }
public static void main(String[] args) {
Animal a = new Dog();
System.out.println(a.speak()); // i (BNEEZE4&S - Dog hR)
a = new Cat();
System.out.println(a.speak()); /7 T (E—%E - I[ES Cat ¥fH)
}
}
class Dog extends Animal { @Override public String speak() { return "JE";
class Cat extends Animal { @Override public String speak() { return "[H";

—
-~

St - DIz " B Animal il Animal ik (EEEBEWH ~ BRI o

— 13—
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B 4 : instanceof 7] NigA
IR 1 1Y "Shape’ /" Circle’ /" Square” © 4 "Circle” /il “getRadius()" ° 7£ "“main’ E#j
“Shape[]" » A "instanceof” H|Efi/2 *Circle’ AHIPEEE ~ 2 "Square’ AHIER o

1. “Circle" Jil “public double getRadius()" ~ "Square” /il “getSide()" 2. “for (Shape s :
shapes)” I 'if (s instanceof Circle) { Circle c = (Circle) s; ... }" 3. “else if (s instanceof

Square) { ... }'

// FEsh Shape[] » IXEREBIO FEREYSAE SN
for (Shape s : shapes) {
if (s instanceof Circle) {
Circle ¢ = (Circle) s;
System.out.println("[E > & = " + c.getRadius());
} else if (s instanceof Square) {
Square sgq = (Square) s;
System.out.println("/5EK = " + sq.getSide());

%6 1 1% “instanceof %t “(Circle) s° — "ClassCastException” ; #I%555% " (Shape)'

v =2
IEFK ©

14—
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B 5 © ZHEAMH
E# Flyable { void fly(); }' #2 *Swimmable { void swim(); }' » % 'Duck’ [FIFf
‘implements’ fi# ° £ ‘main” #—% Duck W& “fly()" ~ "swim()" °

1. WiflE A TE £ —{FE 7572 2. " class Duck implements Flyable, Swimmable' GE5%5768) 3. M
@77 12885 " @Override” EAfE

interface Flyable { void fly(); }
interface Swimmable { void swim(); }
public class Duck implements Flyable, Swimmable {
@Override public void fly() { System.out.println("BEFIRFAR"); }
@Override public void swim() { System.out.println("BBFxIKHE"); }
public static void main(String[] args) {
Duck d = new Duck();
d.fly();
d.swim() ;

St - ZES A extends” # CEHHIEBENHEN implements’) ; HE/EHA—FE
MHEM L (FEERE) o

§ 7 £~ BT

- [ REFRREZ AL ¢ Rl —fE 5 VAR AN [ TR PR LA R RRCA ©

- [V FVER EER E B H g g 0 H TRERPFIU AR B0~ FIBRREY A o

- [ ] R HEIRRREGE THIT IR BRI Do R R EE R A o

- [ ERMERIEREE T > REMRBERIAAE new ~ TRUHILHBEITAMRITIE
- [JAIZE final JTIENAEER © final FUHIAREREK o

— 15—
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GEF interface Wi implements JBIT @ FUENHAEESLA] » HE new ©
GHZENE (—EER inplements ZAH) > HIEMAER X AE— YRR o
BH instanceof FERRIEFEA NI » 9 ClassCastException ©
K178 default 7571%A body ~ AINERIAH (Java8+) o

[]
1]
[

[]
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