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AT B FH 28 7K

AR 7 8 XA ZE(Circle). K /7 TEZ(Rectangle). =
A2 (Triangle).

XKLL B AT 23 [FRHIE.

Re i 2 TR BT R SR ) e A T T2 ?

use inheritance.




5.1 FREAE
e & (inheritance) J&—F i A HIZREIEHZRAIHLH .

o ARk, FATATPIRIE - NILERBIER RIS, Rz E
A B A RFIR R TR ER

o RIRMKREEREME CIRZS) MIEE (T8, FFRIETFREEINYE
R R CIRE) MIjEE T8

o HKMERFIZEMNTZE (subclass, child class, or extended class)
Bl 4% AR I ZRFR AL (superclass, parent class, or base class)



Superclasses and Subclasses

GeometricObject

-color: String The color of the object (default: white).
-filled: boolean Indicates whether the object is filled with a color (default: false).
-dateCreated: java.util.Date The date when the object was created.
+GeometricObject() Creates a GeometricObject.
+GeometricObject(color: String, Creates a GeometricObject with the specified color and filled
filled: boolean) values.
+getColor(): String Returns the color.
+setColor(color: String): void Sets a new color.
+isFilled(): boolean Returns the filled property.
+setFilled(filled: boolean): void Sets a new filled property.
+getDateCreated(): java.util.Date Returns the dateCreated.
+toString(): String Returns a string representation of this object.
I
|
Circle Rectangle
-radius: double -width: double
+Circle() -height: double
+Circle(radius: double) +Rectangle()
+Circle(radius: double, color: String, +Rectangle(width: double, height: double)
filled: boolean) +Rectangle(width: double, height: double
+getRadius(): double color: String, filled: boolean)
+setRadius(radius: double): void +getWidth(): double
+getArea(): double +setWidth(width: double): void
+getPerimeter(): double +getHeight(): double
+getDiameter(): double +setHeight(height: double): void
+printCircle(): void +getArea(): double
+getPerimeter(): double




5.1 T2R54 2L

o SCRATLLE H O9n S IS AT PLagJavadl FE HH 3K
. %Ugﬁél’ﬁﬁ(ﬁﬂ?i%ﬁﬁ%ﬁ‘@ﬁﬁﬂ%, TRAFTENIH B T
RERIA]

o JavalZFrZEHAA, BIFRAGER —IE,

o 36 T extends A 7 ] — AL A ANK I T K

class 724 extends K4
{

}



5.1 FREXR

* Every class in Java is descended from java.lang.Object class. If no
inheritance is specified when a class is defined, its superclass is Object.



5.2 S I Ak AR

o 1.4EAEKIE X

o RYRKHE T RUALEMRRBEMFEEAE O R &/
P IR e e TR EE A I — . FIRBE A kARSI Ak
AR B A VER S — & B PR

o 2. T IHAEFE—RH R4k AN

o MWMRFEMKIER—EH, IBaTLRERMEEK T CRKF AR
privatef{] Al I A5 & (RJ: friendly, protected, public) 1N H C.HI AL
A, FHMWERHAR A AR A EprivateJ 777%E (BI: friendly,
protected, public) TFANHE I, 8RR AR B A/ 5 VE 17 A AL
FREORFFAER .



class Father

{
5.2 T RHI4RARNE int add(int x, int y)
{ return x+y;
¥

° [15&3:] }

class Son extends Father

{
public void changeMoney(int x)
{
money=x;
}
}
public class Example5_1
{
public static void main(String args[])
{
Son son = new Son();
son.changeMoney (5000);
System.out.println("son.money: " + son.money);
System.out.printf("son.add(a,b): %d\n", son.add(1,2)); son.money :
! son.add(1,2):




5.2 S I Ak AR

© 3T RMARALEF B AN

o WERFERACRAER —MDEH, WA TRRBEY AL protected,
publicAl SRR BTG5, AR R R AR E AN TR 17 17 AR PRAEF AL -

o MR FERMIEAER—NME, FIRABEA KK friendlysi 722
= Mifriendly 77V

RKEFROER IR
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5.3 TIRI R UG L RE

o ARG VAR DT RADS RIS, FIRIMIE TR S 25T
A AR & T 1

o WR T SRAIRIIE TR TR WAAE A AR AWM A& TR, 1R
R B AL TTVA

o VE: XKML TTVE (constructor) AN R4k K .,
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Superclass’s Constructor /=2 #% i

-

A constructor may invoke an overloaded constructor or Its
superclass’s constructor. If none of them Is invoked

explicitly, the compiler puts super() as the first statement
In the constructor. For example,

public AQ { IS equivalent to public AQ t
1 > super(Q);
+

public A(double d) { . . public A(double d) {
// some statements is equivalent to super ()

} > // some statements

}

12



5.3 TIRI R UG L RE

o TRUTEEXR?
— CRE I Bl R AR R AR DN I R R A

— RPN AE B WA HC T N, HRBHEP Iy (4K
F(J%B"Bﬁ) VERNTFRMNBHIRATE. LKW private i m =R
Eole T WA, HEMENTROME AR, BIZER

WWE&AEETE?%%@o

— TR AR 5 S R 0 4R A .

— WERTRMREAER —EHF, RELIKENfriendly§ AL &)
TR, WA TIRA R AR
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5.3 TIRI R UG L RE

« TRIRMAFREHA

s e e B | AR T EA
TR G ‘¥%*%ﬂmmA£E ﬁﬁﬁ@ﬁ%ﬁﬁ%ﬁ
5| H TR AR R AR FReh R B R T i

T B I R B A A] DA X 2 Py A7 R T

hujs

o TRHPIEH —EO T IERMNCKRE AR, IXHR I TR H ] AR R I ER

I ICH AR
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5.3 TIRI R UG L RE

- [#l¥]
class B extends A
{
void g()
{
y=y+1;
System.out.println(y);
}
}

class Example5_2

{

public static void main(String args[])

{
B b=new B();

b.g();
b.f();

b.g();

class A

{

private int x=10;
protected int y=20;
void f()

{

y=y+X;
System.out.println(y);



5.4 B 1AL = fE s A VA B

1B AR
T LB AR RS R, 247 T2 ORI R [ 44 0
SRR, TR RRBAT T AR R

16



class A

{
. > public double y=11.456789;
5.4 Ji%, i1 A s 77@@7?[[ Vs VEEE public void ()
{
y=y+1;
System.out.printf("y
« [#7] e e
class B extends A ngUbLe)’ y=2f\n",y);
{
> int y=0; }
public void g()
{
y=y+100;

System.out.printf("y (int), y=%d\n",y);

class Example5_3

{
public static void main(String args[])
{
B b=new B();
b.y=200;
b.g(); //HAFZEHEMI A
b.f(); //VHH TRk AR ik
}




5.4 B 1AL = fE s A VA B

e 2 HVEHETE
o TRWEIPIR L, FREITHZEEE (overriding) RESE 4% &
B 5%

o NEEG: 7TRYE—NINE FFHRINTERA T REZRE,
SEABORNRAL 5 WA IR TR 52 M A

o HUAR-T IR ARSI TS, AU ] SSHE T super

18



class A

protected double x=8.0,y=0.888888;

54 EEJIEI\ /E% ﬁ%ﬁ?ﬁ%ﬂ 75‘\‘2 "Egl‘ _Ej ?ublic void speak()

System.out.println("I Love NBA");

}
public void cry()

{

° ”ﬁﬂ%] y=X+y;

System.out.printf("y=%f\n",y);
}

class B extends A }

{
int y=100,z;
——> public void speak()

{
z=2%y;
System.out.println("I Love This Game");
System.out.printf("y=%d,z=%d",y,z);
}
}
public class Example5 4
{
public static void main(String args[])
{
B b=new B();
b.cry();
b.speak();
}




5.4 B 1AL = fE s A VA B

IR 1A HE A5 PRl 4k A ) VAR, SBANBESEEREI 5K
EADRAE, bR WA B gk AR 71, KBTI LA
TR MEINL Y, BER (overloading) .
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5.4 B 1AL = fE s A VA B

class A
{
* [ 5]+ 1 public int f(int x, int y)
{
return x+y;
}
class B extends A }
{
public int f(byte x, int y)
{
return x*y;
}
}
public class Example5_5
{
public static void main(String args[])
{
B b=new B();
System.out.println(b.f(16,10));
System.out.println(b.f((byte)10,10));
}

21



5.4 B 1AL = fE s A VA B

« Overloading (E£%{) means to define multiple methods with the same
name but different signatures.

e Overriding (22 5) means to provide a new implementation for a method
in the subclass.

Overloading 5 overriding ] X 5|

22



5.4 B 1AL = fE s A VA B

o 3.5 ME i fFprotected 13— Ui A

o —/NZBAT Hprotected il 72 AT & A vER] LAY B ) BB 2R B2 T
Fgrk, HLIIBRAMITE, CEBMITFE, DNECH T, 4B, C
MDRERE K | A Iprotected B A AR s A V. (F ANk A1)

o MEHDREDAGHEIE | —MNSF, Az R Er LLdEE “.”
I EAFVT R gk AR B B &€ X protected?Z = Hlprotected /721

o {HAZ, WRERBI—AEF, tLeSsd, FHADHEAIE T — X%,
XA ¢ BB 5T i protected 5K 7 AR & Al protected 77 I AL R
.
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5.4 B 1AL = fE s A VA B

— FZEDWprotected i AR E R 7%, TR WA K4 AR,

S B d iy ] IX L protected i (7 AR B AT VAR, HEERAIDRLER —

MEAFHATEL T

— R -FZEDHIN G K protected i 72 28 & Bl protected /5 V7 /& M AL 28 4k
AR, IR E— EHiB W #]Zprotected ik T AF &= BY 7 VAR “AH S

2K, BIAZE, WBRESRMAZRTER—NEAH, XTREEV R 4k &R

protected X 7145 & flprotected /715, ESRFIAH Je 2R3 4E [/ — /M,

RKEFROER IR
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5.5 JCEE Fsuper

super EE A T VA
— FETFZHE H superifi] B A SR i #4) it v
— FEF Al F superii] FH 4% S BE e i) Bl 03 A% 5 A0 7 72

1.3 F superifil FIAQ SR IE T772

o TRAYAXRKKIMIET VR, TRIREEHSCRMHIE L, D

TE TR T v p s o8 Fsupersk R 7~ , T HosuperhZii & 125
F)iE VA 58— 2B ] .

25



class B extends A

{
N =, int z;
5.5 REEFsuper  alint x
{
> super(x);
zlass A 7=30;
: }
int Xx;
B
AQ A
{ ¥=100; > super(); //FLIEE
} z=300;
: }
?(1"" X) public void ()
. {
) this.x=x; System.out.printf("x=%d,z=%d\n",x,z);
) ,
public class Example5_6
{
public static void main(String args[])
{
B bl=new B(10);
bl.f();
B b2=new B();
b2.f();
}




5.5 JCEE Fsuper

2.8 FH super B 1 F 4 Bk ) il 1 AL 5 A T VA

N R FRATTHE -2 ARG R - SRR 1) i i 2% = B v Bl T DA R O
H T super o
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class A

{
55 ?%%E?SUF)EF f{:lass B extends A ig-rt]gm:?;
int m=1; {
long () return m;
« [#lr] { )

> super.m=10;
> return super.f()+m;

}
long g()
{

}

> return super.f()/2;

public class Example5_7

{

public static void main(String args[])

{
B b=new B();
b.m=3;
System.out.println(b.g());
System.out.println(b.f());
System.out.println(b.g());

}

28




5.6 final2k S5final 771k

o finalRARER AR K, BIABER T3

final class A

{
}

o W AKFEB Afinal MR R TR A E. BB
fiz 7'jf|na|77/§§ NN TIEARM ES (overriding) , RIARRVFT

(i
ZRIE T 5 H R B 4k A ) final 77 vk
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5.7 XT R B BIRT R

o LXRE EFH

e Asubclass (T-28) is a specialization of its superclass (%£28); every instance
of a subclass is also an instance of its superclass, but not vice versa.

o BBBEARTREEE TR, HATHFRBEE X R, LB
XS R 51 TR SRAF B R A

A

3

new B();
b; <«——— |implicit casting, X Ffupcasting[] 5%,
VE: 52X B /& explicit casting ( X FRdowncasting) [r] 457

n 1 o Q
oo

B
b
a

A Eralf)declared typest:class A; A% & afjactual type t:class B.

30



5.7 XT R B BIRT R

o X RamX R EFERIXT R, WG EFRUS RN SRS TR T

B, H R 2 2 22 JE ] 52— e P R Th
. R A P A “
- BT b
. %ﬂ&%ﬁ%&ﬁ&%}
% %a

o HRELES R TTL

— ERERITRAGESEAT 5 SH B 1)l R A AT R

— FEERING G OA] LLRAE 7 2R 40K B Rk A R R AR &, i m] DA 1
RYE KB E S 1) 7k
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5.7 XT R B BIRT R

o ATRLREXS R ERERIRS RGBT R, XK, %R
SRNEE T TR REENTIEE

32



5.7 XT R B IRT R

class A
{
e [#HT1] double n;
int m;
void ()
{
System.out.printf("f(): n=%f,m=%d\n",n,m);
}
void g()
{
System.out.printf("n=%f,m=%d\n",n,m) ;
class B extends A }
{ }
int n=12;
void g() «
{
System.out.printf("g(): n=%d,m=%d\n",n,m);
}
void h()
{
System.out.printf("h(): n=%d,m=%d\n",n,m);
}

} 33



5.7 X RH R R

« [#+]
public class Example5_8
{
public static void main(String args[])
{
A a;
> a=new B();
a.n=0.618;
a.m=200;
a.f();
a.g();
>B b=(B)a;
b.n=555; 21568686 , m=208
b.h(); =288
} =288




5.7 XT R B BIRT R

o RELS LA MR R T IO R LB QIR W R 1 L
MRS R TR A TN, RAE AR T — R MR RETC .

35



5.8 K5 Z

o MIZEAF R ZHRIBRENENTIEWHTRET (overriding) Y,
A DA AR C I REAT N .

o Bl PoAURE R ALEAY DA AU o SRR COYFS T I
AR FE SR . TAERAE MR NP RS T
Kiie “ME” KZE

o H—ERARZ RN, HHXEFRAEE (overriding) T K
AT B[IATEF 2L 2 X R 5] R — MR R A
I5F, WA E] 7N R A BRI SR, AR RN RERA
XN HVERFLR RE B 2SS (polymorphism, from a Geek word
meaning “many forms”)

36



5.8 kK52 &

e Polymorphism:
— An object of a subclass can be used wherever its superclass is used.

— A variable of a superclass (or supertype) can refer to a subclass (or
subtype) object.

37



class Animal

{

5.8 K52 } void cry(){}

class Dog extends Animal

- [#l¥] {

void cry()
{
System.out.println("Wang!...");
}
}
class Cat extends Animal
{
void cry()
{
public class Example5_9 System.out.println(“miao~~");
{ }
public static void main(String args[]) }
{
Animal animal;
animal=new Dog();
animal.cry();
animal=new Cat();
animal.cry();
}




5.9 abstractZ

o  HHIRB T abstract{B 1M ZEHR NabstractaE (FHAR )

abstract class A

{
¥

o abstract R AEEH newlB AT AN R, HTFREENSL.

o frabstractR IR Habstract 5%, RAVFF, ASLVFSLI;

o ZRAIT IS Mabstract 775, BIEE (override) CZEHabstract
Tk

o —abstractZR K OGN H A EMIIEE, AROIIRe) BRI

39



5.10 [ [ %

o TH I B B A% 0 B AR

o MRAT
— MRMREE DR MEE T EZRR T prEI Rk, RKHAE
JyabstractZH fjabstract 7775, B THE 200 LI,
G s Th B SR T IX LS AR

o [HAFH R ISR
— R RRWIER) S Dl S AR, Bkt — k.

40



> public abstract class Geometry

{

5.10 [H [l % }

public class Circle extends Geometry

> public abstract double getArea();

{
double r;
e [#1+F1/3] Circle(double r)
{
this.r = r;
}
public double getArea()
{
return(3.14%r*r);
}
}
public class Lader extends Geometry
{
double a,b,h;
Lader(double a,double b,double h)
{
this.a = a;
this.b = b;
this.h = h;
}
public double getArea()
{
return((1/2.0)*(a+b)*h);
} 41



5.10

T 7] 47 5%

[ %5+2/3) FE4K

public class Pillar

{

Geometry bottom;
double height;
Pillar (Geometry bottom, double height)
{
this.bottom
this.height

bottom;
height;

}
void changeBottom(Geometry bottom)

{
this.bottom = bottom;

}
public double getVolume()
{
return bottom.getArea()*height;
}

42



4 1;:‘:'- JavaPD

4 [ src
—— 4 B} (default package)
5 10 = I_mj:Eh% lader area: 1. - [J] Circlejava
) Pillar volume: 1. ] Examples_10java
. - |J] Geometry.java
Circle area: _ELﬁHFzJ
Pillar volume: 3.. . [ Pillarjava

- [#1713/3]
public class Example5_ 10
{

- B JRE System Library [JavaSE-1.

public static void main(String args[])
{
Pillar pillar;
Geometry geometry;
> geometry = new Lader(1,1,1);
System.out.println("Lader area:

n

+ geometry.getArea());

pillar = new Pillar (goemetry,1);
System.out.println("Pillar volume:

n

+ pillar.getVolume());

> geometry = new Circle(1);
System.out.println("Circle area:

n

+ geometry.getArea());

pillar.changeBottom(geometry);
System.out.println("Pillar volume:

n

+ pillar.getVolume());



5.11 3%

Javafh st Fr 2 A&, Bl— SR Haedk K — 1Ak,
ARG Javafe [P R L. & T B H
AT R A RS S, Javaff i TEEE, — SRR PASEIL Z AN

1§ FH <5 Finterface K i€ X — 210 . B2 B E XAIZEH) 2 RFEL,
a3 NF 1 ) B A2 4R,

1LEORFE S5 A
(1) B0 @ fd B S8 Finterface >k 7 A

interface O F
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5.11 3%

(2) BO4Ek
B AR TR AL & 5 &= 08 O 208 LSRR vp - T 5 vk 7=
%,ﬁi&&ﬁ%%i%,%H,E%W%X&ﬁﬁ&%,ﬂﬁﬁ%
“;” 7= % .

(3) i H]
— AN AE FH OC i Fimplements 75 B SCEL— N ERZ AN T, G0k
BlzAmn, HESETEO4, .

class A implements Printable, Addable

45



5.11 3%

o MMHR—/RELIENED, HAX
R yix se 7 v 4 A 4k

— BEREMNE, ORI RN EpublicRlabstractif), £2 £

RAAEI Zi O R 75

A 77 v 055 m] DL 28 B 5 V2 T T 1 publicflabstract < 8 <
— & ZE HpublicR &1

— FESCEE O FVER,

— SEHLA R V53R LR T rp ) ] PR SR B0 B0

o HIRACSESHL TR E, WH-SREEE AR M.

o FEOWARIgEGRA, Hinl L@

R HM TR,

Java

public abstract class Emplovee [

l
public class Professor extends Employee

)

UML

Employee

Java

public interface CollegePersom {

Professor

'

public class Professor implements CollegePers

¥

uUML

o R Fextends A | — ML EH—D

CollegePerson} |- -

Professar

<40



5.11 3%

class B implements Computable

{
int £(int x)
int g(int x,int y)

}

[ 51+1/2]

return x*x*x;

return x*y;

interface Computable

{
final int MAX=100; // constant
int f(int x); // public abstract
public abstract int g(int x,int y);
}

class A implements Computable

{
int f(int x)

return x*x;

int g(int x,int y)

return x+y;
}

47



5.11 3%

o [#]+2/2]

public class Example5_11
{

public static void main(String args[])

{
A a=new A();
B b=new B();
System.out.println(a.MAX);
System.out.println(a.f(5)+" "+a.g(1,2));
System.out.println(b.MAX);
System.out.println(b.f(5)+" "+b.g(1,2));




5.11 3%

e 2FENEZEE
o« NP AERENO?

— ¥4 Rl FEAMENE R TR, o, Hlsh e —
il T3

— WRNLBE A3 Nabstract 775 “AIAE” o CUEERHY .
“CRTIRE” . BARTE W FRAESCIXIAN L, HAESEN
R SFEAT N . REIRAFFE NATRE4ET7:, RN HERYL O] BEA
RER “WEERA” B CETEE” 388, SEMAAER R L
AR “UEUTR A A R TIRET XA TR
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5.11 3%

— WERFCVFZ 4K, BrERERA CETIRE M6, BrESRa]
Pl 20528, R W2 Rs— P HEA “HWTIRE” ThEeH
RITK. ZHAA ARG TR 7H, ROV m] e B /Y
SASRY A T —BHATER .

— Java N SCFFZA4kA, Bl PRHEBEA 1K, BgRERER
SENE ZYEF R, 2 PRSI I RS, HEN 7T
R GAH, EHA SR TREL.

— NTHEREFEZ 4L, BEARREME, Javafdi ] J#0, —
RO LSRN, O] DA IR 2 2880 7 Bl ThEe,
AT DLSE A R e 0, [J— N m] DLsE I 2 AN 1 .

— FON AL TR AR 2 R ZE LRI Th e -

50



5.12 22 1 [A] 1

[+ ]

public class Example5_12

{

public static void main(String args[])

{

ElectricalAppliances ea;

——> ea=new TV();

ea.showTradeMark();

——> ea=new PC();

}

ea.showTradeMark();

interface ElectricalAppliances

{
}

class PC ElectricalAppliances
{

public void showTradeMark()
{

}

void showTradeMark();

System.out.println("PC");

}

class TV ElectricalAppliances
{

public void showTradeMark()
{

}

System.out.println("TV");

TV
PC 51



5.12 22 1 [A] 1

o TRNGRIEFMARDL T GRAR 2, B IS0 G 5l
RN AR R, ARRNZN R — A BN R, BAEA
EFER RAEVA I A vl RE B 2 MRS, ASFR G 3 %
G [E — 7k Ar e A AT N

o 1.EEO[EA

o PR ZAMN 7 — MR,

o O FUSCEE 8 O RISRAIE P S8 5] A gs %3 0 = B
PEOASE, A AT CLOE g S se e O b i 5, 24
F2 1128 21 FH M RS2 B 4 VR B VR R, 5l A2 388 A B ) G 1
BORVE, X—dFERRAE N G it 1 [m] 1

o AFEMWERAELIE—R DN, B e ARMIIeeAIL, BRI
AR ARTE], R, BE A AT RE P A AN [E AT N .

52



5.12 22 1 [A] 1

o 2EHMSH

. é*AE&m%ﬁmﬂA%D%iﬁ IR AR T izdEN,
2, HUAT LSRR SEB ) 5] B4 %225, S 80n] BLIRlRE SR S8
M§D¢Mﬁ%

53



interface Show

{

5.12 22 1 [A] 1 )

class A implements Show

{
public void show()

« [#l+] {

void show();

System.out.println("I Love This Game");

}
}
class B implements Show
{
public void show()
{
System.out.println("I Love NBA");
}
}
public class Example5_13 Elass E
{ . .
bl d f(Sh
public static void main(String args[]) ?u 1c void f(Show s)
{ s.show();
C c = new C(); }
c.f(new A()); }
c.f(new B());
} I love This Game

} I love NBA




5.12 [f 7] [A] 1

o HIMEE W A] DIRIARE Pt “ -7 IR (Open-Closed

Principle) , BPXI4REIFIR, WHEHEH. A H BED T

Tk, 1E DY Habstract 75, 85 IR EE R BTHER
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public interface Geometry

{

5.12 TH] [7] 4% }

public class Circle implements Geometry

public abstract double getArea();

{
double r;
e [#1+F1/3] Circle(double r)
{
this.r=r;
}
public double getArea()
{
return(3.14%r*r);
}
}
public class Lader implements Geometry
{
double a,b,h;
Lader(double a,double b,double h)
{
this.a=a; this.b=b; this.h=h;
}
public double getArea()
{
return((1/2.0)*(a+b)*h);
}
}

56



5.12

T 7] %

[ %]+2/3])

public class Pillar

{

Geometry bottom;
double height;
Pillar (Geometry bottom, double height)

{
this.bottom=bottom;

this.height=height;
}

void changeBottom(Geometry bottom)

{
this.bottom=bottom;

}
public double getVolume()
{
return bottom.getArea()*height;
}
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4 ]E‘J- JavaPD
i 2 src
N = 1, 4 H (default package)
7 I—j ) o
5 12 H | j:% y 2 _ . - [J] Circlejava
* F :!'11drl .- ' ) - [J] Example5_14.java
Circle S - [J] Geometryjava

Pillar volume: 3.: . [0 Laderjava
- [J] Pillarjava

° [1§U¥3/3] =i, JRE System Library [JavaSE-1.

public class Example5_14
{

public static void main(String args[])
{

Pillar pillar;

Geometry geometry;

geometry=new Lader(1,1,1);
System.out.println("Lader area: " + geometry.getArea());

pillar =new Pillar (geometry,1);
System.out.println("Pillar volume:

n

+ pillar.getVolume());

geometry=new Circle(1);
System.out.println("Circle area: " + geometry.getArea());

pillar.changeBottom(geometry);
System.out.println("Pillar volume:

n

+ pillar.getVolume());
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5 2hn] PLF abstract 77 JFabstract /7% f2 1 H ol DIg
abstract 5%

MBRRFAUFAERE, ZBE; P HAAUAEE

interface ¥ 4%
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o RATUAMMEZNR: HRRAZENTEL
o SKIERTULA MK PIERSE

o JavaSCRRE AR E IS AR, XFENSRERIE N ERSE, RS A
HSR ISR N BTSSR AR SR

o HMRFILEWEREIERL H SRR

o SMRRAI R A EAE N ERR ARG R, RS 7V AT L F Ak
RIS Tk
NERRHIFAA P AT LU B g SR . CGRARE) MIERSTIIE CRAIR)

— AN PR S ] Aystatic, WIATLUA BRASRE MBS TE
o HMRRATPLHAFISRAE IR, AESMBRISH B A
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A}

]

=

<
<

class A

{

int x=10,y=10;
A2 a2; // MR NESRFE IR, 1EJVIMKERI A A

A()
{
a2 = new A2();
}
void ()
{
System.out.println("A");
a2.speak();
} /
// inner class
class A2
{
int z;
void speak()
{
System.out.println("A2");
}
void g()
{
z=x+y; // HMKFEHIRRA AL EAE N R TR 2L
System.out.println(z);
£(); // WEREAR I VE T LUV R MR 1 77
}
}
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public class Example5_ 15

{
public static void main(String args[])
{
A a = new A();
a.f();
a.a2.g();
}
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abstract class Student

abstract void speak();

class Teacher

void look(Student stu)

{
}
« [f75] {
{
}

}

stu.speak();

public class Example5_16

{

public static void main(String args[])

{

TEIESY _
R Student ] FR 1)Kk

Teacher zhang = new Teacher();
zhang. look(
new Student()

{
void speak()
{
System.out.println( " EZEEHIEFHI 774" ;
}
! }
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2. MIE A R 2R

¥ Computablef& — N, 4, Javaft i B H 2 L4 F—-28
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PR B e SRR, FRIEEE 42 2E.
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5.16

interface Show

{
public void show();
- [#l¥] }
class A
{
void f(Show s)
{
s.show();
}
}
public class Example5_17
{
public static void main(String args[])
{
A a=new A();
fa.f(new Show(){
. i public void show()
EEESEL ] {
HISEIHShow [ S I R4 System.out. println( " &L T EIIFELKE");
}
L 1)
}
}
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P8 5 & e A R is AT I Al RE B — S8R, LU BT T — MR A
AFAERCESE, RECER SRR R, EEREE
ST RAE AL

MR THIR R, Javalzg AT ELH 75 SRException [ FH N T
RAE—DREXNER, FHHERLHE,

Javaffi FHtry-catchifm) SR AN EE 7%, W n Be B I 0 7 BV E T try-
catchiZ ) 1Itry#B 53, Htryil PRI MER) KA R T G, tryd3l
SR RPAT, M R AT A B ] catch &899
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FITL, R Fp AT URE A AR 57 8 e I AL B U cateh 0

1. try-catchififi)  ¢py

{
B2 AT RE R A e I )
}
catch(ExceptionSubClassl e)
{
}
catch(ExceptionSubClass2 e)
{
}

Z~catchZ 2 H ) 75 25 8R & Exception I 3E~1-38, R BHtryE8 73 1] BE
KEWRE, XEFRZEANGEALTFRR, GNRE—NEHERE
ZH 1 catchB 0] ,



5.17 F &2

public class Example5_18

. BT A
public static void main(String args[])
{
int n=0,m=0,1t=0;
try{
t=3;
m=Integer.parseInt("2");
n=Integer.parseInt("1s"); // Exception
System.out.println("Z /X G PLEHH");
}
catch(Exception e)
{
System.out.println("Exception”);
n=1;
}
System.out.println("n=" + n + "“,m=" +m + ", t=" + t);
Exception h

n=1,m=2,t=3 [}
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2. HE X+H R
FATHL AT PL4E K Exception3s, 7€ X H ORI R, RJEEMREET; ik
PR IR S

—NITEEAE RS I A] DUSE ) throw S g o B B 4M L i 288 7 A B 35 T4
FE S, FFEZ TR AR R BRGS0 dRAE, BIF AR R R
FERCENR, XKFEORTIEE RPAT I BTG 2 H X R
FE P W JRAE try-catch i A B i FH 9 HE 57 D T 7%
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5.17 A /=R
class MyException extends Exception

{
. (WU%] String message;

MyException(int n)

{
message = n + ": not a positive number";
}
public String getMessage()
{
return message;
}
}
class A
{
public void f(int n) throws MyException
{
if(n<o)
{
MyException ex = new MyException(n);
throw(ex); // PWHRE, GRGEFRPAT
}
double number = Math.sqrt(n);
System.out.println("square root of "+ n + ": " + number);
}

} 73
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- [#l¥]

public class Example5_ 19

{
public static void main(String args[])
{
A a=new A();
try{
a.f(28);
a.f(-8);
}
catch(MyException e)
{
System.out.println(e.getMessage());
}
}
}

square root of 28: 5.291582622129181

-8: not a positive number
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o 2B (generics) F=Sun/y &) ZESDKL. SR, B HFZ A LA
HAEFRMZEREGHELE, R, B 538 454

o 1.7 FEH
o TUIMEHA “class k<2 AR>S FEE—AE, N7 AEETISEE By
XA, BB SRRAEZ B2, Un:

class A<E>;

o HAPARZRIENAR, ez, Byl iIIFaEEE
%ﬁﬁ%‘éﬂﬁﬁiﬂﬁﬁ, R LR REFE D, HARREARRAH
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o RZIRERAISARAEEIRAI SRR TE I, R R A E AT VAR i

class Chorus<E,F>

{
void makeChorus(E person, F instrument)
{
person.toString();
instrument.toString();
}
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2.z RS B G 5

Ii%i%ﬂ%‘éﬁ%ﬂ%i\ CUENT R, BT e R Iz A 52
NI

Chorus<Student, Button> model;
model = new Chorus<Student, Button> ();
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class Chorus<E,F>

{
void makeChorus(E person, F instrument)
{
person.toString();
instrument.toString();
}
}
class Singer
{
public String toString()
{
System.out.println("4F —4EETHIKFIE") 5
return "";
}
}
class MusicalInstrument
{
public String toString()
{
System.out.println("[3 35 6116/5 56 5-[");
return "";
}
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public class Example5 20

{

public static void main(String args[])

{
Chorus<Singer, MusicalInstrument> model = new Chorus<Singer, MusicalInstrument>();
Singer singer = new Singer();
MusicalInstrument piano = new MusicalInstrument();
model.makeChorus(singer, piano);

}




5.18 y> 2%

JavaH )7z R C++ I REBR B 1R RIANE], 78 _Eikf]+, 2Rk
Rz BB personflinstrument 2 BE1E FH ObjectZE ) v,  [Klitk
SingerflMusicallnstrument > 2540 B 5 T ObjectZE {toString() /7 V5

FHBEANEHE 6T, TATFEH T — 12825 Cone, —ConeX| %
THPEARTR, HoOLEMKL G EIA, ALK,
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class Cone<E>

{
double height;

E bottom;
public Cone(E b)

{
}

public void computeVolume()

{

bottom = b;

String s = bottom.toString();
double area = Double.parseDouble(s);
System.out.println("Volume:" + 1.0/3.0*area*height);



class Circle

{
N \ double area,radius;
) [ ) 3
5.18 YZ@%@ Circle(double r)
{
radius = r;
}
o [#]+2/3] public String toString()
{
area = radius*radius*Math.PI;
return "" + area;
}
}

class Rectangle

{

double sideA,sideB,area;
Rectangle(double a,double b)

{
sideA=a;
sideB=b;
}
public String toString()
{
area = sideA*sideB;
return ""+area;
}

} 82
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public class Example5_21
{

public static void main(String args[])

{

Circle circle = new Circle(1);

Cone<Circle> coneCircle = new Cone<Circle>(circle);
coneCircle.height=1;

coneCircle.computeVolume();

Rectangle rect = new Rectangle(1,1);

Cone<Rectangle> coneRectangle = new Cone<Rectangle>(rect);
coneRectangle.height = 1;

coneRectangle.computeVolume();
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3. 2 AR
A LI “interface BAR<iZ IFIRS” FRH— N2, XM 4 4%
R EZ Bl O

interface Computer<Eg>;
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interface Computer<E,F>
T
Na 2B void makeChorus(E x, F y);
5.18 ¥z 2222 }
class Chorus<E,F> implements Computer<E,F>
{
- [#lr1/2] public void makeChorus(E x, F y)
{
x.toString();
y.toString();
class MusicalInstrument ) ¥
{
public String toString()
{
System.out.println("[5 6 3-[5 17 56[/");
return "";
}
}
class Singer
{
public String toString()
{
System.out.println("FEWHIHIR, F 7] ZHI5Z");
return "";
}

} 85



A7

5.18 y= 12

o [#]+2/2]

public class Example5_ 22

{

public static void main(String args[ 1)

{
Chorus<Singer, MusicalInstrument> model = new Chorus<Singer, MusicalInstrument>();
Singer singer = new Singer();
MusicalInstrument piano = new MusicalInstrument();
model.makeChorus(singer, piano);

}
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o Javalz UMM B H R AT DA ST B R 2 R gE K, WnEER
(LinkedList) « B(FIBRES (HashMap) ZEE0HE 454

o SDK1.5ZNHZMWIgmIFss, BXiaiT i A A IR AT 2 g5 130 AT
fEARTD B 22 4
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5.18 2 AUk

* Generics is the capability to parameterize types. With it you can define a
class or a method with generic types that can be replaced with concrete
types by the compiler.

* The key benefit of generics is to enable errors to be detected at compile
time rather than at runtime.

A generic class or method permits you to specify allowable types of
objects that the class or method can work with. If you attempt to use the
class or method with an incompatible object, the compiler can detect the
error.
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